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E IG H T H  F IV E  Y E A R  PLA N  

R E P O R T  O F  T H E  W O R K IN G  G R O U P  ON  

T E C H N I C A L  A N D  M A N A G E M E N T  E D U C A T IO N  

E X E C U T I V E  S U M M A R Y  A N D  H IG H L IG H T S  O F  R E C O M M E N D A T IO N S

In the b o d y  of the report  w e  h a v e  g iv en  a d e t a i le d  d e s c r i p t i o n  

of the present  sc en ar io  of technical  and management  edu ca t io n  

in the country  and r e c o m m e n d e d  several  strategies for a d o p t io n  

in the E ig ht h  P l a n .  V h a v e  also  in d icated  a deta i le d  budget  

at the end  of the  r e p o r t .  In w h a t  fo l l o w s ,  w e  shall  p r o v i d e  

a brief  s u m m a r y  of the crucial  issues of concern  and list the 

most im portant r e c o m m e n d a t io n s  for the E ig hth  Plan .

2. It is important that our plans for technical  edu cat io n  

take into account the ch anging  nature of our s o c iet y .  In the 

next few  y e a r s ,  th ere  will  be  an u n p r e c e d e n t e d  g ro wth  in our 

in d u s t r y .  K n o w l e d g e - b a s e d  in d u s t r i e s  will  be on the increase  

and the level  of sk i l l s  r e q u i r e d  of our tech n ic ian s  and e n g in ee rs  

is also going to be  h i g h e r .

Although  many  of our g r a d u a t e s  m ay  be  u n e m p l o y e d  or u n d e r ­

e m p l o y e d ,  our r e q u i r e m e n t s  for h i g h l y  competent technical  m a n p o w e r  

may  continue to incre e further in the next d e c a d e .  It is not 

at all certain  that w e  are  fully p r e p a r e d  to meet this c h a l l e n g e .  

T h e  m i sm a t c h  b e t w e e n  the m a n p o w e r  r e q u i r e d  and  g en erated  will 

in crease  unless  the right  step s are  taken  b y  the Centre and  the 

States .  M a n p o w e r  planning  n e ed s  more  careful  attention.

It is n o t e w o r t h y  that technology  is a v e h i c l e  for d e v e l o p m e n t .  

T e ch n ica l  e d u c a t io n ,  t h e r e f o r e ,  h a s  a d if ferent  d i m e n s i o n .  Budget  

for technical  e d u c a t io n  h a s  to be  v i e w e d  not as an ex p e n d i t u r e  

but as an in v estm en t  that is l ik e ly  to y i e l d  results of value  

to so c i e t y .

3. T h e  rate of ch a n g e  of the  sc ience  and  technolo gy  sc en ar io  

is v e r y  h ig h  to d a y  and  this  tends  to m a k e  our present  technical  

education  sy ste m  less relevant  - and not in fr eq u en tly  o b s o l e s c e n t .  

T h e r e  are  many  a s p e c t s  of technical  edu ca t io n  that re q u i re  i m m e d i a t e  

attention.

O u r  p o l y t e c h n i c s  are  in a v e r y  b a d  state and  ne ed  to be
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o v e r h a u l e d  w ith  a sense  of i r g e n c y .  At present they  are p r o d u c i n g  

neither  te ch n ic ian s  nor a r t is a n s .  P o ly t ec h n ic  and ITI ( In d ustr ia l  

Tra in ing  Institute)  education  h a s  to be m ade  more  r e s p e c t a b l e ,  

if w e  h avp  to prevent  the increasing  rush  for a d m i s s i o n  to c o l l e g e s ,  

often to s t u d y  courses  without much  s c op e  or s u b s t a n c e .  T h e  

role of te ch n ic ian s  has to be r e co g n ise d  a d e q u a t e l y  and  th ere  

s h o u ld  be a p r o p e r  r e w a r d  sy ste m  for sk i l le d  technic ians  and  

such D p r s o n n e l . T h e  p e r f o r m a n c e  of our p o ly t e c h n ic s  and  IT I s  

will only im p r o v e  w h e n  w e  e x p e c t  more  out of our te c h n ic i a n s

and craftsmen  and also g ive  th em  the d ue  recognition .

Many  of the engineering  colleges do not h a v e  a d e q u a t e  i n f r a ­

structure to im part  meaningful  e du c a t io n .  E v e n  the so-called  

centres of e x c e l le n c e  are  not g e a r e d  to p r o v i d e  technical  e d u c a t io n  

at the  h ig h e s t  level ;  th ey  are  not re ally  c o m p a r a b l e  to s i m i l a r  

institutions in the a d v a n c e d  c o u n tr ie s .

4 .  Most of our tech nical  institutions do not re ally  e n jo y  

a utonom y .  Better d e p a r tm e n ts  and  colleges s h o u ld  be  g iv en  inc re as in g  

autonomy b a s e d  on their  tr ack  r e c o r d .  T h e  educational  s y s t e m  

has b eco m e  much  too r i g i d .  F l e x i b i l i t y  is a b so lu tely  essential  

if any innovations h a v e  to be in t r o d u c e d ,  and  innovations  are  

essential  for us to ke e p  up  w i t h  the ch anging  t imes .

5.  T h e  All India  Council  for T e c h n ic a l  Edu cat io n  ( A I C T E )  

is e m erging  to b eco m e  an im portant  organis ation  for te chnical  

education  in the co untry .  W h i l e  this  Council  sh o uld  c o o r d in a te  

technical  e ducat io n  and take  promotional m e a su r es  as well  as  

c a r r y  out p e r fo rm a n ce  e v a l u a t io n ,  it is v e r y  important to e n s u r e  

that institutions of e x c e l l e n c e  such  as the  Indian  Institutes of 

T e c h n o l o g y  ( I l T s )  and the I n d i a n  Institute of S c ience  ( I I S c )  h a v e  

the n e c e s s a r y  freedom  and  are  not b o g g ed  d o w n  b y  p r o c e d u r e s  

and b ur e a u c r a t i c  i m p e d i m e n t s .  Such  institutions s h o uld  not s l o w l y  

b eco m e  a p p e n d a g e s  to G o ve rn m en t  d e p a r t m e n t s .

6 . O n e  of the main d r a w b a c k s  in engineering  e d u cat io n  to d a y  

is the  g rad u al  decl ine  in the area  of engineering  d e s i g n .  T h i s  

area has  to be p r o m o t e d .  E x p e r i m e n t a l  r e s e a r c h ,  d e s i g n  and  

d e v e lo p m e n t  ( R ,  D & D )  w o r k  is not being  c a r r i e d  out to the  

d e s i r e d  extent in most engin ee r in g  institutions .  Instrumentation  

act iv it y  is a lso  fading  a w a y  from the sc e n e .
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7. Continuing  e ducat ion  h as  to be  s t rengthened  at all levels  

and there  is need  for greater  s u p p o r t  for continuing education

for teachers  as well  as for those  in i n d u s t r y .  In dustries  t h e m s e l v e s  

h a v e  much  to contribute  to continuing e d u ca t io n .

8 . O u r  Institutes of M an a ge m e n t  ( I I M s )  as well  as oth er  

institutions g iv ing  management d e g r e e s  are  h e a v i l y  pr e- occupied  

w ith  b u s in e s s  a d m in ist ra t io n  and  industrial  a d m in ist rat io n .  It 

is im portant that th ey  concern  t h e m s e l v e s  with  other  im portant 

asp ec ts  of the  national s c en ar io  in sc ie nce  and  te chnology .

9.  E du ca t io n  in e n t r e p r e n e u r s h i p  n e e d s  to be  planned  and 

prom oted  better .

10 .  T h e r e  are  many  i m b a la n c e s  in our technical  and managem ent 

education  sy ste m  and  t h es e  are  dealt  w ith  in some detail in the 

main b o d y  of the r e p o r t .  T h e  role of w o m e n  in technical  education  

d e s e r v e s  spec ial  mention .

11. P rofessional  b o d i e s  s h o uld  be in v o lv e d  in technical  

education  and  such in v o lv em e n t  may be  mutually b e n e f ic i a l ,  u p g r a d in g  

the quali ty  of both .

1 2 .  M a in  R e c o m m e n d a t io n s

1 2 . 1  In v i e w  of the  d e p l o r a b l e  state of our p o l y t e c h n i c s ,  

a complete  o v e r h a u l  of the  te ch n ic ia n  education  system  sh o uld  

be  taken  up d ur ing  the  E i g h t h  P la n .  It is p r o p o s e d  that the 

Bureau  of T e c h n i c a l  E du cat io n  of the M in i s t r y  of Human R eso urce  

D e v e l o p m e n t  e s t a b l i s h  a C o m m i s s i o n  or a Board  to monitor and 

coordinate  th is  o v e r h a u l i n g .  T h i s  will  r e q u i r e  a h ig h  investment 

and  sh o u l d  be  . p r o v i d e d  for in the E i g h t h  Plan .  It is p r o p o s e d  

that aro u n d  R s . 5 0 0  c r o r e s  be  in v e st ed  in this project in the 

Central  sector  and  a n o the r  R s .  2 00 crores  in the State sector .

1 2 . 2  It is e x t r e m e l y  im portant  to i m p r o v e  the general  in f r a ­

structure  of our en gin ee r in g  institutions .  Unless w e  do th is ,  

the v e r y  p u r p o s e  of en g in ee r in g  edu ca t io n  w ou ld  be lost and 

the in v estm en t  m a d e  all th e s e  y e a r s  w o u l d  come to w a s t e .  It 

is p r o p o s e d  that a ro u n d  R s . 1 1 5 0  c r o r es  be  m a d e  a v a i l a b l e  in 

the  Central  sector and  a n o t h e r  R s . 2 0 0  c r o r e s  in the State sector 

for m o d e rn i sa t io n  and  r e m o v a l  of o b s o l e s c e n c e  and  d e v e l o p m e n t
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of thrust  areas in engineering  co lleges  and  such  o th er  institutions .

1 2 . 3  With r e g ard  to institutions of e x c e l l e n c e  such  as the  

I I T s ,  I I S c ,  U n iv e r s it y  of R o o r k e e  e t c . ,  w e  h a v e  to m a k e  h e a v y  

investments  dur ing  the E ig hth  Pla n  if th ey  h a v e  to b e c o m e  c o m p a r a b l e  

to some  of the best institutions e l s e w h e r e .  T h i s  is an urgent 

n e e d .  A d e q u a t e  budget  p r o v i s i o n  sh o u ld  be  m a d e  a v a i l a b l e  dur in g  

the E ig hth  Plan to augment the  faci l it ie s  of th ese  institutions 

and to prom ote  certain  w el l- d ef ine d  p r o g r a m m e s .  B udget  p r o v i s i o n s  

are in d icated  in the rele vant  s c h e m e s .  T h e s e  institutions sh o u ld  

be r e q u i r e d  to take up n e w  challenging  a re a s  in a d d i t i o n  to in s tr u m e n t a ­

tion, d e s ig n  act iv it ies  and e x p e r i m e n t a l  R & D .  G r a d u a l l y ,  efforts 

s h o uld  be  m a d e  to see  that more  and  more  technical  institutions 

( e . g .  Regional Engineering  Co l leg es )  tr ansform t h e m s e l v e s  into 

institutions of e x c e l l e n c e .

O u tsta n d in g  i n d i v i d u a l s  and  g ro u ps  in tech nical  institutions 

should  be g iven  specia l  su p por t  by  re cognis ing  th em as  units

of ex c e 11e n c e .

1 2 . 4  T h e r e  are many  new  areas  of sc ience  and tech n olo g y  

that r e q u i r e  im m e dia te  attention. T y p i c a l  of th ese  are  c e r a m ic s  

and a d v a n c e d  materia ls  t e c h n olo g y ,  manufacturing  p r o c e s s e s  and  

the interface  b e t w e e n  biological  sc iences  and  e n g i n e e r i n g .  We  

h a v e  to invest  s p e c i a l l y  in such a r e a s .  Institutions of e x c e l l e n c e  

such as I I T s  sh o uld  take  up  p r o g r a m m e s  in th e s e  e m e r g i n g  areas  

in the E ig h t h  P la n .  Som e of the national lab orato ries  s h o uld  

be uti l ised  fully for post-graduate  d e g r e e  co urses  in s p e c i a l i s e d  

a reas  of engineering  and  te c h n o lo g y .

1 2 . 5  For continuing education  of t e a c h e r s ,  te c h n ic i a n s  and 

professional  e n g i n e e r s ,  w e  h a v e  to m a ke  special  funds  a v a i l a b l e .  

A bud g et  to the tune of R s . 1 5  crores  in the Central  se ctor and 

R s . 3 0  crores  in the State sector s h o uld  be m a d e  a v a i l a b l e  for 

this  p u r p o s e .

1 2 . 6  At least four Regional L i b r a r i e s  in s c ie n c e ,  en gin eerin g  

and  technology  should  be set up dur ing  the E ig h t h  P l a n .  A 

budget  to the  tune of R s . 3 2  crores  w o u ld  be r e q u i r e d  for this 

p u r p o s e  in the Central  sector .

. v / -



12 . 7  Special  attention is r e q u i r e d  in the E ighth  Plan not 

only for education  of w omen  in technical  and management p r o fe s s io n s ,  

but also for p r o v i d i n g  suitable  e m p l o y m e n t  and other  o pportunit ies  

for trained w o m e n .  A budget  allocation  of R s . 1 0 0  crores  in the 

Central sector and  R s . 4 0  crores  in the State sector is p r o p o s e d  

for the p u r p o s e .

1 2 . 8  With re ference  to engineering  r e s e a r c h ,  it is strongly 

r e c o m m e n d e d  that a National Science  and  Engineering  R e se arc h  

Board  be e s t a b l i s h e d  during  the E ig h t h  Plan .  Budget allocation 

for this b o d y  sh o u l d  be m ade  s e p a r a t e l y .  A similar re co m m e n d atio n  

has been  m a d e  b y  the w o r k i n g  group on basic r e s e a r c h .  T h e  

Science A d v i s o r y  Council  to the P r im e  M inister  has also r e c o m m e n d e d  

the e sta b l is h m e n t  of a national b o d y  with  the main o b j e c t i v e  

of funding sc ience  and  engineering  re s e a r c h  in the co u n try .  T h is  

idea has the s u p p o r t  of the M in istry  of Human Resource  D e v e lo p m e n t  

and of the U n i v e r s i t y  Grants C o m m i s s i o n .

1 2 . 9  Management  education  has to be d i v e r s i f i e d  w ith  greater 

care .  It must be  e n s u r e d  that d if ferent  sectors of science  and 

technology and many  other  important a s p e c t s  of our society ( including  

the se r v i c e  sector )  are g iven  a d e q u a t e  attention b y  the Institutes 

of Management ( I I M s ) .

1 2 . 1 0  E n t r e p r e n e u r  education  also  r e q u i r e s  to be e m p h a s i s e d  

and m ade  part of the instruction p r o g r a m m e  in many of the engineering  

colleges and  also  in managem ent  institutions .  E n t r e p r e n e u r s h i p  

in d if fe re nt sectors  of in d u stry  has  to be  catered  to in the p r o p o s e d  

training  p r o g r a m m e s .  A p r o v i s i o n  of R s . 5  crores  in the Central 

sector and another  R s . 3  cr ores  in the  State sector is r e c o m m e n d e d  

for e n t r e p r e n e u r s h i p  d e v e l o p m e n t  p r o g r a m m e s .

1 2 . 1 1  S c ience  e ducat ion  at the co llege  level  d e s e r v e s  special  

co n s i d e r a t io n .  T o d a y ,  w e  do not h a v e  good unde r- g ra d u a te  sc ie nce  

p r o g r a m m e s  ( s im i l a r  to the  engineering  p r o g r a m m e s  in I ITs  and 

a f e w  oth er  in st i tu t ion s ) .  N e w  p r o g r a m  m e s / c e n t r e s  d e v o t e d  to 

sc ience  education  h a v e  to be d e v e l o p e d  through  a consort ium 

of u n iv e rs it i e s  and  in v o lv em e n t  of institutions such as the IISc 

and Tata Institute of Fu n d a m e n ta l  R e s e a r c h  ( T I F R ) .

1 2 . 1 2  T h e  U n i v e r s i t y  Grants C o m m i s s io n  ( U G C )  is su p portin g  

well  o ve r  80 u n i v e r s it i e s / i n s t i t u t i o n s  offer ing  c o u r s e s / p r o g r a m m e s

( V  )
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in engineering  and te chnology ,  m a n a g e m e n t ,  p h a r m a c y  

etc.  A pr ov is ion  of R s . 1 5 0  crores  is r e c o m m e n d e d  for 

these  U G C  p r o g r a m m e s .

C . N . R .  Rao 

C H A I R M A N

* * * * * * *



T E C H N IC A L  A N D  M A N A G E M E N T  E D U C A T IO N

E IG H T H  F IV E  Y E A R  P L A N  

! .0  P R E S E N T  S C E N A R I O

1.1  Introduction

Te c h n ic a l  e du ca t io n  ( w h i c h  in our  context in c lu de s  also 

managem ent  e d u c a t io n )  is one of the  most crucial  co m p o n e n t s  of 

h um an  re so u rc e  d e v e l o p m e n t  w ith  great potential  for a d d i n g  value  

to p r o d u c ts  and  s e r v i c e s ,  for con tr ib u tin g  to the national e c o n o m y ,  

and  for i m p r o v i n g  the  qu a l i ty  of life of the  p e o p l e .  In recognit ion  

of the im portance  of th is  se c t o r ,  s u c c e s s i v e  F i v e  Y e a r  Plans 

h a v e  laid great e m p h a s i s  on the d e v e l o p m e n t  of technical  e d u c a t io n .

During  the past four d e c a d e s ,  t h e r e  h as  b e e n  a ph e n o m e n a l  

e x p a n s i o n  of tech nical  e d u cat io n  sector in the c o u n t r y .  T o d a y ,  

w e  h a v e  o v e r  184 re co g n ise d  technical  e du ca t io n  institutions at 

the first d e g r e e  level  ( in c l u d in g  I I T s ,  d e e m e d  u n i v e r s i t i e s ,  u n i v e r s i t y  

d e p a r t m e n t s  and  R E C s )  and  more  than 444 p o l y t e c h n i c s  at the 

d i p l o m a  level with  annual a d m i s s i o n  ca p a c it ie s  of 3 6 , 6 0 0  and 

7 4 , 1 0 0  r e s p e c t i v e l y .  T h e y  offer a v a r i e t y  of co u rs es  in sev eral  

areas  of engineering  and  technology  in c luding  m a n a g e m e n t .  Ab out 

140 institutions offer faci lit ies for po st- graduate  s t u dies  and 

re s e a r c h  in several  s p e c i a l i s e d  a reas  w ith  an an annual 

c a p ac it y  of about 9 , 4 0 0  stu de n ts .

1 . 2  S e v e n t h  F i v e  Y e a r  Plan

T a k i n g  stock of the position th en  e x ist in g  in the field 

of technical  e d u c a t io n ,  the S ev e n th  Plan  laid e m p h a s i s  on the 

following  asp ec ts  : -

(i)  conso l id ation  of in frastructure  and facilit ie s a l r e a d y  

created  ,

( ii )  opt im u m  uti lisation  of the e x ist in g  faci lit ies w ith  

attention to co st - effe ct iv en e ss ,

(i i i )  identification  of critical  a r e a s  w ith  a v i e w  to

strengthening  the facilities in the f ie lds  w h e r e  

w e a K n e s s e s  e x i s t ,

( i v )  creation  of in frastructure  in n e w  a re as  of e m er gin g  

technology  vital for the d e v e l o p m e n t  of the  c o u n try .

. 2 / -
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( v )  i m p r o v e m e n t  of q u a l i t y  and s t a n d a r d s ,

( v i )  r e m o v a l  of o b s o l e s c e n c e ,

( v i i )  m o d e r n i s a t i o n  of en gin eerin g  l a b o r a to r ies  a n d  

w o r k s h o p s ,

( v i i i )  e f f e c t iv e  m a n a g e m e n t  of the ove ra l l  sy ste m  of 

te chnical  e d u c a t i o n ,

( ix ) i n n o v a t i v e  m e a s u r e s  to i m p r o v e  e x is t in g  f ac i lt ies ,

to p r o v i d e  low  cost a l t e r n a t iv e s ,  and  to a c h i e v e  

v a r i o u s  goals and o b j e c t i v e s  laid d o w n  in the  

P la n ,  and

(x ) institutional l i n k a g e s  b e t w e e n  te chnical  e d u ca t io n

on the  one h a n d  a n d  rural  d e v e l o p m e n t  and  o th er  

d e v e l o p m e n t  se ctors  on the  other .

T h e  original  al location  of f u n ds  for technical  e du cat io n  

in the 7th Plan w a s  a total of R s . 6 8 1 . 7 9  cr ores  (Central  se ctor :  

R s . 2 2 0  c r o r e s ,  S t a t e s / U T s  se ctor :  R s . 4 6 1 . 7 9  c r o r e s ) .  H o w e v e r ,  

the total Plan e x p e n d i t u r e  d u r in g  th e  7th Plan e n d in g  M a r c h  1990  

is e x p e c t e d  to be of the  o r d e r  of R s . 1  230 crores  (Central  sector :  

R s . 7 00 c r o r e s ,  S t a t e s / U T s  se ctor :  R s . 5 3 0  c r o r e s ) .

1 . 3  T h e  N e w  National P o l i c y  on E d u c a t i o n

T h e  National P o l i c y  on E d u c a t io n  ( N P E )  fo rmulated  in 1986  

took into account the status of the  technical  edu cat io n  s y s t e m ,  

the factors w h i c h  a re  im portant  to re v it a l is e  the s y s t e m  as well  

as the ch a l len g e s  p o s e d  by  the r a p i d  a d v a n c e s  in sc ience  and  

t e c h n o lo g y .  T h e  P r o g r a m m e  of A ct ion  ( P O A ) w h i c h  w a s  p r e p a r e d  

in pu r su a n c e  of the N P E  i n d i c a t e d  s e v e r a l  initiatives to be la u n ch ed  

dur in g  the 7th Plan  and  t h e r e a f t e r .  As many of these  ideas  

w e r e  w o r k e d  out m i d w a y  through  the 7th Plan ,  w h e n  the Plan 

pr io rit ies  and  allocations h a d  a l r e a d y  been f i n a l i s e d ,  much  of 

the follow-up m e asu r es  e n v i s a g e d  could not be taken  u p .  It 

is e x p e c t e d  that the 8th Plan will  p r o p e r l y  reflect the in itiatives  

and p r o g r a m m e s  e n v i s a g e d  in the P o l i c y .

1 .4  T h e  All In d i a  Council  for T e c h n i c a l  E ducat ion  ( A I C T E )

T h e  A I C T E  w a s  set up in 1945  as a national e x p e r t  b o d y  

to a d v i s e  the Central  and State G o v e r n m e n t s  on all a s p e c t s  of 

the d e v e l o p m e n t  ot technical  e d u c a t i o n .  H o w e v e r ,  since  it d id  

not h a v e  statutory p o w e r s ,  it w as  not p o s s ib l e  to enforce  many 

of the re c o m m e n d a t io n s  relating  to mainte nance  of s t a n d a r d s  and 

co o r d in a te d  d e v e l o p m e n t  of technical  e d u cat io n .  T h e  A I C T E  has
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p r o p e r  planning  and  c o or d in a te d  d e v e l o p m e n t  of technical  

e d u ca t io n  s y s t e m  th roughout  the country ,

prom otion  of qu al i tat iv e  im p r o v e m e n t  of technical  education  

in relation  to p lan n e d  quantitat ive  g r o w t h ,  and

regulat ion  of the  sy ste m  and  p r o p e r  maintenance  of norms 

a n d  s t a n d a r d s .

T h e  A I C T E  Act of 1987  has come into force with  effect from 

M a r c h  28 ,  1 9 8 8 .  F u r t h e r  action is in p r o g re ss  to m a k e  the statutory 

A I C T E  o p e r a t i o n a l .

1. 5 Institutions and  P r o g r a m m e s  u n d e r  the  Central  Sector

1 . 5 . 1  Institutions u n d e r  the Central  Sector

T h e  Central  G o v e r n m e n t  has e s t a b l i s h e d  s e v er a l  pace-setting 

institutions and  in t ro du c ed  quite a few  p r o g r a m m e s  from time to 

time to prom ote  the qu a l i ty  and s t a n d a r d s  of technical  e d u c a t io n .  

T h e r e  are  33 institutions in o peration  u n de r  the Central  sector .  

T h e y  a r e :

- 5 I n d i a n  Institutes of T e c h n o l o g y  ( I I T s )

( E s t a b l i s h e d :  K h a r a g p u r  19 50 ;  B o m b a y  19 53 ;  M a d r a s  1959 ;  

K a n p u r  I 9 6 0 ;  D e l h i  1961 )

4 I n d i a n  Institutes of Management  ( I I M s )

( E s t a b l i s h e d :  Calcutta 1 9 6 1 ;  A h m e d a b a d  1 9 6 2 ;  Bangalore  

1 9 7 2 ;  L u c k n o w  1 9 84 )

17 Regional  E n g in ee r in g  Colleges  ( R E Cs  )

(14  of th em w e r e  e s t a b l i s h e d  d ur in g  the Second  and 

T h i r d  F i v e  Y e a r  Planr,, o r n it S i l c h a r  in 1 9 7 7 ,

H a m i r p u r  in 1 9 8 6 ,  and  J a l a n d h a r  in 1 9 87 .  T h e s e  are  

joint e n t e r p r i s e s  of the Central  and State G o v t s . )

4 T e c h n i c a l  T e a c h e r s '  T r a in i n g  Institutes ( T T T I s )

( E s t a b l i s h e d  in m i d - 1 9 6 0 s  one e ach  at M a d r a s ,  B h o p a l ,  

C h a n d i g a r h  a n d  Calcutta )

National Institute for T r a in i n g  in In d u stria l  E n gineering  

( N I T I E ) ,  B o m b a y .

( E s t a b l i s h e d :  1963  )

National Institute of F o u n d r y  and  Fo rge  T e c h n o l o g y  ( N I F F T ) ,  

R a n c h i .

( E s t a b l i s h e d :  1 9 66 )

School  of P lanning  & A r c h i t e c t u r e  ( S P A ) ,  N e w  Delh i  

( E s t a b l i s h e d :  1955 )
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It is not n e c e s s a r y  to dilate  on the roles and c o n t r i b u ­

tions of th ese  institutions .  E v e n  though  they  h a v e  ga in e c  

c o n s i d e r a b l e  stature o v e r  the y e a r s ,  all of them need p r o p e r  

consolidation  and  s t r e n g t h e n in g  through  a d e q u a t e  infrastructural  

in puts ,  efforts to r e m o v e  o b s o l e s c e n c e  and introduction

of in n o v ative  p r o g r a m m e s .  All these  institutions h a v e  re- defined  

their  institutional goals an d  targets ,  and  p r e p a r e d  p e r s p e c t i v e  

plans for fu rthe r  d e v e l o p m e n t  during  the remaining  p e r i o d  

of the 7th Plan  and  d u r i n g  the 8th Plan p e r i o d ,  on the b a s is  

of the  N P E .  F u n d s  for the  d e v e l o p m e n t  of th ese  institutions 

are  p r o v i d e d  u n d e r  the Ce ntral  sector .

T w o  more  institutions  h a v e  bee n  c le a re d  to be  e s t a b l is h e d  

u n de r  the  Central  se c t o r .  T h e y  are :

1. T h e  L o n g o w a l  Institute of Engineering  & T e c h n o l o g y  

in P u n j a b ,  and

2.  T h e  I n d i a n  Institute  of T e c h n o l o g y  in A s s a m .

N e c e s s a r y  fo rm al it ies  for setting up th ese  institutions are  now  

in p r o g r e s s .

1 . 5 . 2  P r o g r a m m e s  u n d e r  the Central  sector

T h e r e  a re  s e v e r a l  on-going p r o g r a m m e s  u n der  the Central  

sector .  T h e y  in c l u d e :

( i )  Q u a l i t y  I m p r o v e m e n t  P r o g r a m m e  ( Q I P ) :  L a u n c h e d

in 1970- 71 ,  p r o g r a m m e s  of faculty  d e v e l o p m e n t ,  cu rric u lum  

d e v e l o p m e n t ,  a n d  pr a c t i c a l  training  of teachers  in in d u s t r y  

are  i m p l e m e n t e d  u n d e r  t h is  s c h e m e .

( i i )  A p p r e n t i c e s h i p  T r a i n i n g :  U n d e r  the A p p r e n t i c e s  

Act 1961  ( a m e n d e d  in 1973  ) engineering  gra d u a tes  and  d i p l o m a  

h o l d e r s  are  p r o v i d e d  tra in in g  faci lit ies  in in d u stry  u n d e r  this  

p r o g r a m m e .

( i i i )  C o m m u n i t y  P o l y t e c h n i c s :  Instituted in 1978- 79 ,  

today  109 such  p o l y t e c h n i c s  interact w ith  the community  training 

rural youth  for p r o d u c t i v e  e m p l o y m e n t ,  h e lp in g  in transfer  

of t e c h n o l o g y ,  and  p r o v i d i n g  technical  and  su p p o r t  s e r v i c e s  

to the p e o p l e  in the  l o c a l i t y .

_____ 5 /-



( i v )  D e v e l o p m e n t  of po st- gra du ate  c o u r s e s :  U n d e r  this 

p r o g r a m m e  initiated in 1 9 6 1 ,  the Central  G o v e r n m e n t  prom otes  p o s t ­

g rad u ate  education  a n d  r e s e a r c h  in 15 State G o v e r n m e n t  a n d  24 non- 

G o v e rn m en t  post-graduate  institutions .

( v )  Centres  for d e v e l o p m e n t  of rural  t e ch n o lo g y  ( C D R T ) :  

Started  in 1980- 81 ,  u n d e r  th is  p r o g r a m m e  such  centres  h a v e  bee n  

e s t a b l i s h e d  in 15 d i p l o m a  level  institutions for d e v e l o p i n g ,  m o d i f y i n g  

and a d op t in g  technology  re levant  to rural  n e e d s .

( v i )  M o d e r n i s a t i o n  and  r e m o v a l  ■ of o b s o l e s c e n c e :  Started  

in 1981- 82 ,  the s c h e m e  a im s  at m o d e r n i s a t io n  and  removal  of 

o b s o le s c e n c e  of technical  edu ca t io n  institutions at all l e v e l s .

( v i i )  T h r u s t  a re a s  in technical  e d u c a t i o n :  Instituted  d ur in g  

the 6th Plan ,  the s c h e m e  inc ludes  e x p a n s i o n  of facilit ie s in a reas

of w e a k n e s s  and creation  of in frastructure  in areas  of e m erging  tech nolo gies

(v i i i )  Institutional n e tw o r k  s c h e m e : Init iated  in 19 81 - 82 ,  

h i g h l y  d e v e l o p e d  institutions such  as the I IT s  are  l in k ed  to c o m p a r a t i v e l y  

less d e v e l o p e d  institutions l ik e  the R E C s  and  o th er  en gin eerin g  co lleges  

to promote  collaboration  b e t w e e n  th em .

( ix ) National T e c h n i c a l  M a n p o w e r  In fo rm ation  S ystem  ( N T M I S ) :  

Instituted in the year  1 9 83 - 84 ,  the s c h e m e  att empts  to p r o v i d e  u p to d a te  

and meaningful  m a n p o w e r  projections  on a continuing b a s i s .

(x ) A d v a n c e d  technic ian  c o u r s e s :  Started  in 1981- 82 ,  

u n der  this p r o g r a m m e  10 institutions are  g iv e n  su p p o r t  to offer a d v a n c e d  

level courses  for technicians  p o s s e s s i n g  d i p l o m a  qu a l i f ic a t io n s .

(x i ) International Ce ntre  for S c ience  4 T e c h n o l o g y  E du ca t io n  

( I C S T E )  : Initiated in 1 9 86 ,  this  Ce ntre  w il l  be a national institution 

with  an international out loo k ,  and will  o p e r a t e  thro ugh  a n e t w o r k  

of e x is t in g  institutions in the  country to s e r v e  as a re source  centre 

and a centre for c o o p e r a t i v e  r e se a rc h  .

Of  the p r o g r a m m e s  mentioned  a b o v e ,  the s c h e m e  of co m m u n i ty  

p o l y t e c h n i c s  has been  s u b j e c t e d  to a r e v i e w  and  it is p r o p o s e d  

to further  e x p a n d  its s c o p e  and  d i m e n s i o n s .  T h e  s c h e m e s  of a d v a n c e d  

te ch n ic ia n  courses  and  National T e c h n i c a l  M a n p o w e r  Inform ation  S y s t e m  

are n o w  u n d e r  e va lu at io n .  All the a b o v e  on-going p r o g r a m m e s  will  

need c o n s i d e r a b l e  strengthening  during  the 8th Plan .

S ev eral  new  p r o g r a m m e s / s c h e m e s  h a v e  been  in t ro du c ed  as 

part of the imple mentation  of N P E  1 9 8 6 .  T h e y  inc lude :

.............6 / -
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( i )  P r o g r a m m e s  of n e w  a n d / o r  i m p r o v e d  te c h n o l o g ie s  

and  offer ing  n e w  c o u r s e s  in s p e c i a l i s e d  f i e l d s :  Initiated  in 1987-

88 ,  the  s c h e m e  a im s  at d e v e l o p i n g  technical  m a n p o w e r  in n e w  te c h n o lo g y  

areas t h ro u gh  a d i v e r s i t y  of p r o g r a m m e s .

( i i )  Continuing  e d u c a t i o n :  In t ro du c ed  in 1987 - 88 ,  se v e r a l  

act iv it ies  h a v e  b ee n  u n d e r t a k e n  to prom ote  continuing e d u c a t io n  p r o g r a m m e s

( i i i )  R e st ru ct ur in g  c o u rs e s  / p r o g r a m m e s : S ta rte d  in 19 87 - 88 ,  

the s c h e m e  a im s  at in t ro d u c in g  multi-point  entry a n d  c r e d it  s y s t e m ,  

in t e r - d i s c i p l i n a r y  a n d  m u l t i - d i s c i p l i n a r y  p r o g r a m m e s ,  etc.

( i v )  C u r r i c u l u m  d e v e l o p m e n t :  Started  in 1 9 8 7 - 8 8 ,  the  s c h e m e  

aims at p r o d u c i n g  m u l t i - m e d i a  le arning  p a c k a g e s ,  e s t a b l i s h i n g  re s o u r c e  

d e v e l o p m e n t  c e n t r e s ,  s t re n g t h e n in g  ex ist in g  c u r r ic u lu m  d e v e l o p m e n t  

ce n tr es ,  etc.

( v i )  R & D  in s e l e cte d  technical  institutions :  In t r o d u c e d  

in 1987- 88 ,  the s c h e m e  a im s  at prom oting  r e se arc h  culture  in technical  

e ducation  institutions .

( v i )  In dustry- in stitu tion  interaction:  I n t r o d u c e d  in 1988-

89 ,  the s c h e m e  a im s  at prom otin g  interaction b e t w e e n  a c a d e m i c  institutions 

and in d u s t r y  in a v a r i e t y  of w a y s .

( v i i )  Re s id e n t ia l  p o l y t e c h n i c s  for w o m e n :  T h e  s c h e m e  w h i c h  

has bee n  a p p r o v e d  for prom otin g  technical  edu ca t io n  of w o m e n  aim s 

at e s t a b l i s h i n g  4 such  p o l y t e c h n i c s  d u r in g  1988-89 .

( v i i i )  S tr en g th en in g  e x is t in g  institutions for non-corporate  

and u n o r g a n i s e d  s e c t o r s :  T h e  s c h e m e  w h i c h  has b ee n  c l e a r e d  for 

im plem en tation  to cater  to the sp ec ia l  needs  of the  non-corporate  

and un- organised  sectors  is e x p e c t e d  to go into o p e r a t i o n  dur ing  

1988-89 .

B e c a u s e  of i n a d e q u a t e  r e s o u r c e s ,  the s c o p e  and  d i m e n s i o n s  

of th ese  n e w  Plan  s c h e m e s  b a s e d  on the N P E  h a v e  bee n  r e d u c e d  

c o n s i d e r a b l y .  T h e  s c o p e  a n d  d i m e n s i o n s  of these n e w  s c h e m e s  will 

h a v e  to be e x p a n d e d  d u r in g  the  8th P la n .

1 . 6  Institutions  a n d  P r o g r a m m e s  u n d e r  the  State Sector

1 . 6 . 1  Institutions u n d e r  the State sector

P o l y t e c h n i c  e d u c a t io n  at d i p l o m a  level is p r i m a r i l y  the 

concern  of the State G o v e r n m e n t s .  Fu n d s  for the e s t a b l i s h m e n t  and
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the vast majority of technical  education  institutions at g ra d u a te  and 

post-graduate  levels also come  under the State sector .  D e p a r tm e n t s  

of en gin eerin g  and te chnology  of the State u n i v e r s i t i e s  are  partly  

su p p o r t e d  by  the U n iv e r s it y  Grants C o m m i s s io n  ( U G C ) .  T h e  States 

h a v e  been  r e qu e st ed  to formulate  p e r s p e c t i v e  plans  for d e v e l o p m e n t  

of the institutions un de r  their ch arg e  b a s e d  on the  N P E .

1 . 6 . 2  P r o g r a m m e s  un de r  the State sector

T h e  States d e p e n d  h e a v i l y  on the p r o g r a m m e s  and  s c h e m e s  

formulated  under  the  Central  sector (see 1 . 5 . 2  a b o v e )  for i m p r o v i n g  

the  quali ty  and s t a n d a r d s  of technical  edu ca t io n  in the institutions 

u n d e r  their control .  W h ile  the States do  incur some  e x p e n d i t u r e  

on their  o w n  in im plementing  these s c h e m e s  and  p r o g r a m m e s  in their  

institutions ,  they  h av e  not so far come  up w ith  any  major p r o g r a m m e s  

or s c h e m e s  of their o w n .  In the context of the im ple m en ta tion  of 

N P E ,  the States h a v e  been  re qu e sted  to come  up w ith  their o w n  

p r o g r a m m e s  and s c h e m e s  to sup plem ent  and co m p l e m e n t  the Central  

e f forts .  It is n e c e s s a r y  that the States are  p r o v i d e d  w ith  a d e q u a t e  

fund s for this pu r d  o s e .

1 . 7  U n r e c o g n i s e d  se l f- financing /capitat ion  fee institutions

In the recent past ,  a large n u m b e r  of u n r e c o g n i s e d  p r iv a te  

se 1 f-f inane i n g /'ca p i tat ion fee institutions h a v e  come  into e x is t e n c e  

in se v e r a l  States .  T h e y  h a v e  been e s t a b l i s h e d  in an a d - h o c  manner  

w ith  out p r o p e r  planning  and with  out the a p p r o v a l  of the A I C T E .  

Most of them are s u b - st an da r d  institutions run on c o m m e rc ia l  b a s i s .  

T h e r e  are  today  148 engineering  colleges  and  407 p o l y t e c h n i c s  coming  

u n d e r  this c a t e g o r y .  T h e i r  annual student intake  c a p a c it ie s  are  

3 1 , 8 0 0  ana  5 1 , 1 0 0  r e s p e c t i v e l y .  T h e r e  are  2 u n r e c o g n i s e d  institutions 

offer ing  Dost-graduate  co urses  w ith  a total annua  1 student intake  

c a p a c it y  of 18.

T h e s e  institutions h a v e  had  a d v e r s e  effects on the 

technical  education  s y s t e m .  T h e  new  statutory  A I C T E  will 

h a v e  to take a p p r o p r i a t e  action e i t h e r  to close  them d o w n  

or to bring  them up to the r e q u i r e d  s t a n d a r d s .

8 / -



1 . 8  Some  im b a l a n c e s  an d  d isto rt ion s

O v e r  the y e a rs  and  for a v a r i e t y  of r e a s o n s ,  sev eral  i m b a l a n c e s  

and  distortions h a v e  crept  into the  te chnical  education  s y s t e m .  

T h e y  include :

W h ile  a large n u m b e r  of h a b i t a t i o n s  in the  co untry  are  

even  today  without an y  fa c i l it ies  for technical  e d u c a t io n ,

about 38% of the d e g r e e  level  institutions and 30% of the 

d ip lo m a  level institutions r e c o g n i s e d  by  the A I C T E  are  

concentrated  in 4 States - n a m e l y ,  A n d h r a  P r a d e s h .  K a r n a t a k a ,  

M a h a r a s h t r a  and Tamil  N a d u .  Almost  all the engin ee r in g  

colleges and po ly te c h n ic s  u n r e c o g n i s e d  by  the A I C T E  are 

in th ese  4 States .

T h e  enrolment  of g irls  in technical  e ducat io n  institutions 

at d e g r e e  level  is only 12% ,  w h i l e  that at d i p l o m a  level  

it is about 17%.

- T h e  enrolment of S C / S T  st udents  in d e g r e e  level institutions 

is less than 5% and  in d i p l o m a  level  institutions less 

than 9%.

In most of the institutions ,  both at d e g r e e  and  d i p l o m a  

le v e l s ,  th ere  is h a r d l y  any  R & D  a c t i v i t y .  R&D  act iv it ies  

generally  take  place  in the  I I T s ,  IISc ( B a n g a l o r e )  and 

a few  u n iv e r s it i e s  and  c o l le g e s .

T h e  annual student intake  of u n r e c o g n i s e d  institutions is 

almost the sam e  as that of r e c o g n i s e d  institutions .

- T h e r e  is ser ious  u n e m p l o y m e n t  am o n g  e n g i n e e r s  and  t e c h n ic i a n s .

E m p l o y m e n t  E x c h a n g e  r e c o r d s  in d ica te  that as on 3 1 . 1 2  . 1 9 87 ,  

we  h a d  5 7 , 2 9 2  g ra d u a te  a n d  p o st- graduate  en gin ee rs  and  

2 , 4 8 , 1 7 9  d ip l o m a t e  te c h n ic i a n s  u n - e m p l o y e d .  At the  sam e  

time ,  th ere  is a s h o r t a g e  of h i g h l y  tr a ined  e n g i n e e r s /  

technologists in certain  a r e a s  such  as p o l y m e r s ,  en gin eerin g  

d e s i g n ,  a d v a n c e d  m a t e r i a l s ,  turbo  - m a c h i n e r y ,  co m p u t er  

science  and  m i cro - ele ct ro n ics .  T h e r e  is a mis-match

b e t w e e n  pr oduction  and  d e m a n d .  With the a n t ic ipate d

industrial  g ro wth  and  econ o m ic  d e v e l o p m e n t  by  the turn 

of the c e n t u r y ,  w e  may  h a v e  to p r o d u c e  many  more qu a l i f ie d  

engineers  and  t e ch n ic ia n s  th an  at p r e s e n t .

W astage  in the  s y s t e m  is e n o r m o u s .  An a n a l y s is  of the 

intake  and  out-turn f igures  of r e c o g n is e d  institutions s h o w s  

that w a s t a g e  at d e g r e e  level  is about 30%,  at d i p l o m a  

level 35% ,  and  at po st - gr a du ate  level  45% .  T h e  situation
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1 . 9  B i r d 's  eye- view  of the real situation

In sp ite  of all that has  b e e n  a c h i e v e d  so far in the a re a

of tech nical  e d u c a t io n ,  the  picture  that e m er ge s  to d a y  is a s o m e w h a t  

m i x e d  one .

T h e r e  is c o n s i d e r a b l e  a d - h o c i s m  in our a p p r o a c h  to te chnical  

m a n p o w e r  gen e ra t io n .  C o n s e q u e n t l y ,  se v e r a l  im b a l a n c e s  and  d isto rt ion s  

h a v e  crept  into the s y s t e m .  E v e n  our p r e m i e r  institutions are  

struggling  to k e e p  t h e m s e l v e s  up-to-date .  T h e  infrastructural  

facilities  a v a i l a b l e  in the vast m a j o r i t y  of our technical  e d u c a t io n  

institutions are  a l a r m in g l y  i n a d e q u a t e .  T h e  q u a l i ty  of train ing  

in most of the  institutions is p o o r .  M a n y  of the  co u rs es  o f f e r e d  

in th e s e  institutions a re  o u t d a t e d .  T e a c h i n g  c o m p e t e n c y  is l o w ,  

w h i l e  the  managem ent  s y s t e m  continues to be  r i g i d .

T h e r e  is actute s h o rta g e  of m a n p o w e r  in m an y  em er gin g  a r e a s  

of t e c h n o l o g y .  At the  sa m e  time h i g h  qu a l i ty  e n gineers  and  te chnolg ists  

tr ained  in th e s e  v e r y  a re as  in so m e  of our p r es t ig iou s  institutions 

migrate  a b r o a d .  In a d d i t i o n ,  m a n y  good  g r a d u a t e  en gin ee rs  take  

up m a n a g em en t  as a p r o f e s s io n  a n d  this  causes  a great s h o r t a g e  

of talent.  T h e r e  is u n e m p l o y m e n t  among  our e n g in ee rs  and t e c h n i c i a n s .

T h e  p o l y t e c h n i c s  h a v e  b e c o m e  b a d l y  out-dated and  are  to d a y  

p r o d u c i n g  d i p l o m a  h o l d e r s  w h o  are  neither  good t e ch n ic ian s  nor 

s k i l l e d  c r a f t s m e n .

T e c h n i c a l  e d u c a t io n  institutions by  and  large  function in 

i solat ion .  In sp ite  of all that h a s  b e e n  ta lk ed  about  on the m a tte r ,  

l in k a g e s  a n d  interaction  b e t w e e n  technical  e d u c a t io n  institutions 

and  u se r  a g en c ies  ( s u c h  as i n d u s t r y ,  R & D  organisations  an d  d e v e l o p m e n t  

s e ct o r s )  are  not s u f f ic ie n t ly  st rong .

In s h o r t ,  w h i l e  t h e r e  are  so m e  is olated  institutions of e x c e l l e n c e  

in the  s y s t e m ,  a lot m o re  r e m ain s  to be d o n e ,  to i m p r o v e  the  

o ve ra l l  qu a l i ty  of te ch n ica l  e d u c a t i o n .  T a k i n g  into account the  

sc en ar io  by  the turn of the  century  in so c io- econom ic ,  industrial  

and  technological  a r e a s ,  more  co n ce rt ed  efforts n e ed  to be m a d e  

to e n a b l e  the te chnical  e d u c a t io n  s y s t e m  p la y  the  d e s i r e d  role .

. 1 0 /-
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2 .0  P E R S P E C T I V E S  O F  D E V E L O P M E N T

2 . 1  National Developm ent Goals

Effect ive  planning  should  be  b a s e d  on a v i s i o n  of the  future .  

A long-term p e r s p e c t i v e  is n e c e s s a r y  to translate  the  v is io n  into 

real ity  and to m ake  it o p e r a t i o n a l .  T h e  8th Plan  s h o u l d  th e r e f o r e  

be  set w ith in  a 15-year  p e r s p e c t i v e .  We  s h o u l d  aim  at creating  

b y  the  y e a r  2 0 0 5 ,  the  condit ions  n e c e s s a r y  for self- sustaining  

g r o w t h  and  to p r o v i d e  the  b a s i c  m a t e r i a l  r e q u i s i t e s  for  the  w e l l ­

b e i n g  of all our  p e o p l e .

High pr io rity  sh o u l d  be  g i v e n  to e n e r g y ,  c o m m u n i c a t i o n ,  

tr ansp ortation ,  food p r od u ct io n  a n d  p r o c e s s i n g ,  in d u strial  d e v e l o p m e n t  

and  rural re co n stru ct io n .  T h e  b u i l d in g  up  of a m o d e r n  society  

d e v o i d  of p o v e r t y  m a k i n g  optimal  u se  of sc ie n c e  a n d  t e ch n o lo g y  

s h o u l d  be the ba s ic  o b j e c t i v e  of our  p l a n n i n g .  Fo r  a c h i e v i n g  

self-reliant g r o w t h ,  dom e st ic  technological  c a p a b i l i t i e s  a r e  of 

strategic  im p o r ta n c e .  To stre n gt he n  the  c o u n t r y ' s  sc ienti f ic  and  

technological  b a s e ,  it is n e c e s s a r y  to e n h a n c e  d o m e s t ic  technological  

c a p a b i l i t ie s  an d  to initiate r e s e a r c h  and  d e v e l o p m e n t  in frontier  

a re as  of sc ience  and  te chnology  to e n a b l e  the  country  to play  

a signif icant role in the  w o r l d  te ch n olo g y  m a r k e t .  As  s h e  enters 

the 21st c e n t u r y ,  Ind ia  will h a v e  to k e e p  a b r e a s t  of d e v e l o p m e n t s  

in s e v er a l  a r e a s  such  as  m i cro - el e ct ro n ics ,  i n f o r m a t i c s ,  t e le m a t i c s ,  

b io - tec hn o log ies ,  materia l  s c i e n c e s ,  o c e a n o g r a p h y  , in strumentation  

and  sp a c e  t e c h n o lo g y .  A well  c o n c e i v e d  a n d  c o o r d i n a t e d  a p p r o a c h  

to the  introduction of emerging  te ch n olo g ie s  in our i n d u s t r y  will  

f u r t h e r  accelerate  the  pace  of our d e v e l o p m e n t  a n d  socio-economic  

g r o w t h .  T h i s  is s p e c i a l l y  r e q u i r e d  in the  e x p o r t - o r i e n t e d  sector 

w h i c h  has to be  p r o m o t e d  in a big w a y ,  if our r e so u rc e- p o sit io n  

has to i m p r o v e .

2 .2  Perspectives  of Developm ent of Technical Education

2 . 2 . 1  P e r s p e c t i v e  Plan for T e c h n i c a l  E d u c a t io n

In formulating  a p e r s p e c t i v e  p la n  for te chnical  e d u c a t i o n ,  

an o r c h e s t r a t e d  in c r e a s e  in our efforts  a n d  i n D u t s  h a v e  to be 

bui l t  intc the 8 th F i v e  Year Plan  and  b e y o n d .  C l e a r l y ,  the 

p e r s p e c t i v e s  of d e v e l o p m e n t  of tech n ica l  e d u c a t i o n  s h o u l d  also 

m e s h  a n d  match w i t h  th e  national d e v e l o p m e n t  g o a ls .  T a k i n g  

into account the  national p e r s p e c t i v e s  a n d  social  r e l e v a n c e ,  

the N P E  has e m p h a s i s e d  the ne ed  for r e o r g a n is in g  the



b y  the turn of the  century  through  the  induction of i m p r o v e d  t e c h n o l o g i e s ,  

s u p p l y  of a d e q u a t e  technical  and  managerial  m a n p o w e r  to the  s e r v i c e s  

sector as well  as to the u n o r g a n i s e d  se ctor s ,  promotion  of continuing  

e ducat io n  and  d istance  learning ,  co m p u t e r is a t io n ,  e n t r e p r e n e u r s h i p  

d e v e l o p m e n t ,  strengthening  of the co m m u n ity  p o ly t e c h n ic s  s y s t e m  as 

well  as in n o v ative  r e s e a r c h  an d  d e v e l o p m e n t .  I m p r o v i n g  the e f f ic i e n c y  

and e f fe c t iv e n e s s  at all levels is also  e ssential .

2 . 2 . 2  A p p r o a c h  to Te c h n i c a l  Education

A radical  ch a n ge  in thinking  is n e e d e d  if technical  edu ca t i on  

is to a d d r e s s  itself to the ch anging  pace  of sc ience  and t e chnolo gy  

Scientif ic  and  technolo gical  a d v a n c e s  are  so r a p i d  a n d  u n p r e d i c t a b l e  

that th ey  p r e c l u d e  a n y o n e  from obtain ing  a k n o w l e d g e  of all that 

needs  to be learnt in a f i x e d  p e r i o d .  T h r e e  or four y e a r s  are  far 

too short  to learn all a sp ec ts  of any  d i s c i p l i n e .  T h e  pu r e  lecture- 

home- w o r k - q u i z  format e x ist in g  today  can no longer train the e n g i n e e r s  

and technologists  of t o m o r r o w ,  w h o  h a v e  to take  on the c h a l l e n g e s  

of the future .  Engin ee rin g  is a pr o b le m - so lv in g  p r o f e s s i o n .  T h e  

aim of technical  e ducat io n  must th er efo r e  be to p r e p a r e  the students  

for a p r o fe s s io n a l l y  p r o d u c t i v e  life .  Any  val id  a p p r o a c h  to technical  

e ducat ion  must encou r age  d e v e l o p m e n t  of motivation  and sk i l l s  for 

continuous i n d e p e n d e n t  learning .  T e c h n ic a l  e ducat io n  of t o m o rr ow

must train pr o fe ss io n a ls  w h o  h a v e  an in t er - disc ip l in ary  a p proac  h to 

p r o b l e m - s o l v i n g .  After  al l ,  all the real p r o b l e m s  in society  are  

i n t e r - d i s c i p l i n a r y .  T h e  tech nical  e ducat io n  system  h a s  to be r e - d e s i g n e d  

and  re- organised  to p r o d u c e  a substantial  p ercen tag e  of s e l f- p r o p e l l e d  

i n d i v i d u a l s  w h o  w o u l d  be  a b l e  to g r o w  into any n e w  area  and  m a k e  

their co n tr ib u t io n s .

2 . 2 . 3  P r o b l e m s  of o b s o l e s c e n c e  and  poor s t a n d a r d s

M e a s u r e s  taken  dur in g  the 7th Plan  for im p r o v i n g  the  qu a l i ty  

and  s t a n d a r d s  of te chnical  e d u c a t io n  and  for strengthening  its i n f r a ­

structural  asp ec ts  w il l  r e q u i r e  c o n s i d e r a b l e  re-enforcement in the 

coming y e a r s .  T h e  presen t  state of o b s o l e s c e n c e  of technical  e du ca t io n  

institutions ne ed s  urgent attention .  Im m e d i a t e  action for their  m o d e r n i s a t io n  

and an organisational m e c h a n i s m  for ensuring  continuing u p g r a d a t i o n  

a re  n e c e s s a r y  if w e  are  to stay internationally c o m p e t i t i v e  at least 

in select a r e a s .  M o d e r n i s a t i o n  cannot be u n d e r t a k e n  as an occasional  

e x e r c i s e ,  but has  to be  a continuous p r o c e s s .  T h e  task of m o d e r n i s a t io n  

cannot be limited to rem o v al  of o b s o l e s c e n c e  of in frastructure  alo n e .

: 11 :
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s y s t e m - s e x  amination  s y s t e m  etc.

2 . 2 . 4  Management  of the sy s te m

T h e  managem ent  of the  technical  education  sy s te m  will  n e e d  

special  attention in the coming y e a r s .  S ince  technical  edu ca t io n  is 

essentially  an investment  a n d  forms a crucial  input for national d e v e l o p m e n t ,  

it should  no longer be treated  as just a part of general  e d u c a t i o n .

As w ith  o th er  sectors of profess ional  e ducat io n  such  as health  a n d  

a griculture ,  technical  education  s h o u l d  b e  o r g a n i s e d ,  man a g ed  an d  

a d m i n i s t e r e d  se p a r a te ly  from general  e d u c a t i o n .

In c r e a s e d  p r o f e ss io n al is m  on the  part of managers  of tech n ica l  

e ducation  in the a re a s  of a d m i n i s t r a t i o n ,  p lan n in g ,  d e c i s i o n - m a k in g  

and  organis ational  d e v e l o p m e n t  h as  b e c o m e  v ital .  T h e  d e c is ion  m a k i n g  

s y ste m s  will  h a v e  to be  s e n s it ise d  to r e s p e c t  the co nsultat ive  p r o c e s s e s  

not only in w o r d ,  but also  in s p i r i t .  T h e  A I C T E  h as  to k e e p  t h e s e  

points in mind  in its e fforts to c o o r d in a t e  and  promote  technical  e d u c a t i o n .

T h e  State being  the i m p le m e n t in g  a g en cy  for most t e ch n ica l  

education  p r o g r a m m e s ,  the  State D ir e c to r a te s  h a v e  a v a r iet y  of a c a d e m i c ,  

professional  and  manager ial  roles to p l a y .  T h e  State B o a r d s  of T e c h n i c a l  

Education  need  to be  r e o r g a n is e d  and  v e s t e d  w ith  statutory p o w e r s  

in o r d e r  to be more e f f e c t iv e .  T h e  D ir ec to rate s  sh o u l d  h a v e  o r g a n s  

dealing  w ith  m a n p o w e r  a s s e s s m e n t ,  p l a n n i n g ,  c o o r d in a t io n ,  c o n tr o l l in g ,  

monitoring and  evaluat ion  of p r o g r a m m e s .  Re or g an isa t io n  of the D i r e c t o ­

rates to e n a b le  them to pe r fo rm  th e s e  p r o f e s s io n a l  functions e f f e c t i v e l y  

s h o uld  be u n d e r t a k e n  as a matter of p r i o r i t y .

2 .3  O b jectiv es  of the 8th Plan

T a k i n g  into account the  p r e s e n t  s c e n a r io ,  the situation  in 

the ye a r  1989- 90 ,  and  the  p e r s p e c t i v e s  of d e v e l o p m e n t  of t e ch n ica l  

education  vis-a-vis the  national d e v e l o p m e n t  goals ,  w e  feel that w h i l e  

consolidating  and  st rengthening  the  on-going  p r o g r a m m e s  and  the  n e w  

s c h e m e s  b a s e d  on the N P E ,  the 8 th Plan  in re sp ec t  of technical  e d u c a t i o n  

should  concentrate  on:

(i )  I m p r o v e m e n t  of qu a l i ty  and  s t a n d a r d s  at all l e v e l s .

( i i )  U p g r a d a t i o n  of in frastru ctural  fac i l it ies .

( i i i )  E s t a b l i s h m e n t  of e f f e c t i v e  l in k a g e s  w ith  d e v e l o p m e n t a l  

se ctor s ,  national l a b o r a t o r i e s ,  i n d u s t r y  an d  o t h e r

. 1 3 / -
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( iv )

( v )  

(vi  )

( v i i )

( v i i i )

( ix )

(x )

inst itut ions /  b o d i e s .

T e c h n o l o g y  w at ch  and  a ss es sm en t  of m a n p o w e r  in 

crucial  a r e a s .

M e a s u r e s  to p r e v e n t  b r a i n  d r a i n .

P ro m o tio n  of r e s e a r c h  and  d e v e l o p m e n t .

Steps  to en su re  cost e f f e c t i v e n e s s .

S p e c ia l  p r o g r a m m e s  for S C / S T ,  w o m e n  and the h a n d i c a p p e d  
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Continuing  educat ion  and retraining  p r o g r a m m e s .



3 . 0  T A S K S  F O R  T H E  E I G H T H  P L A N

3 . 1  I m p r o v e m e n t  of q u a l i ty  an d  s t a n d a r d s

3 . 1 . 1  C u rr ic ula  and  course  stru ctu re :  A s  a l r e a d y  m e n t i o n e d  in 

Section 2 . 2 . 1  a ch a n g e  is n e e d e d  in our a p p r o a c h  to technical  e d u c a t i o n .  

A more  b r o a d - b a s e d  f l e x i b l e  s y s t e m  of t e ch n ica l  e du cat io n  is r e q u i r e d  

to e n a b le  a better  r e s p o n s e  to the u n s p e c i f i e d  d e m a n d s  of the fu tu re .  

C o u rse s  s h o u l d  be  o f fered  in su itable  m o d u l e s  w ith  the  cred it  s v s t e m  

and p r o v i s i o n  for mu 11 i-point e n t r y .

P e r h a p s  the first need  is to bring  a b o u t  a total c h a n g e  in the 

la b or ato ry  w o r k  p r e s c r i b e d  in the cu rricula  of c o u r s e s ,  w h i c h  is 

p r e s e n t ly  co n f in ed  to re-inf orcement of theoretical  c o n c e p t s ,  v e r i f i ­

cation of t h e o r e m s  / l a w s , ca l ibrat ion  of in s tr u m en ts  etc .  T h i s  h as  

to be  c h a n g e d  to d e v e l o p  c r e a t i v e ,  i n n o v a t i v e ,  i n v e n t i v e ,  e x p e r i ­

mental and  p r o b l e m - s o l v i n g  a b il it ies  b y  in tro du c in g  p r o b l e m / p r o c e s s -  

oriented '  l a b o r a t o r y  e x e r c i s e s .  Use  of c o m p e t i t i o n s ,  contests and  

projects  relating  to solution of real-life p r o b l e m s  and  institution  

of a sy ste m  of a w a r d s ,  recognition and  o t h e r  in c en t iv es  a re  so m e  

w a y s  of encouraging  cr e a t iv it y  and  innovation  in e x p e r i m e n t a l  w o r k .  

Cu rr ic ula  s h o u l d  be r e v i e w e d  on a continuing  b a s i s  to co p e  w ith  

technological  c h a n g e s  and  m a n p o w e r  n e e d s .  A d e q u a t e  s u p p o r t  s h o u l d  

be p r o v i d e d  to stren gthen  the w o r k  of c u r r i c u l u m  d e v e l o p m e n t .  

T h e  culture  of s e m i n a r s  b y  students  and  facu lty  s h o u l d  b e c o m e  part 

of the te chnical  e du ca t io n  s y s t e m .

T e c h n i c a l  e d u c a t io n  has ’ s c i e n c e 1 as its b a s e ,  and  it is n e c e s s a r y  

to take  stock of the qual ity  of sc ie n ce  e d u c a t i o n  b eing  i m p a r t e d  

in s c ho ols  a n d  colleges  that f inally  feed  st u d e n ts  to e n g i n e e r i n g  

institutions .  We h a v e  to start s h a p i n g  o u r  future  e n g i n e e r s  a n d  

technologists  in sc h o o ls  ra the r  than  in e n g i n e e r i n g  c o l le g e s .

At h i g h e r  l e v e l s ,  a n e w  institutional a p p r o a c h  n e e d s  to be  i n t r o d u c e d  

to p r o v i d e  e d u c a t io n  in sc ience  c o m p a r a b l e  in q u a l i ty  w i t h  w h a t  

the I IT s  do in e n g i n e e r i n g .  Such  an institutional s t ructure  s h o u l d  

be l i n k ed  to the h i g h e r  institutions of l earning  such as T I F R ,  I I S c ,  

IITs etc.  d r a w i n g  upon  the human  and  material  r e s o u r c e s  of th e s e  

institutions to en su re  that the qual ity  of e d u c a t i o n  p r o v i d e d  r e m a i n s  

high  .
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Some of the e m er gin g  a r e a s ,  though  s c i e n c e - b a s e d ,  a re  

h e a v i l y  te c h n o lo g y  o r i e n t e d .  E x a m p l e s  a r e :  c o m p u t e r  s c ie n c e ,  

o p t o - e l e c t r o n i c s , o p er at io n s  r e s e a r c h ,  laser t e ch n o lo g y  etc .  

For th ese  a r e a s  th ere  is urgent n e e d  to train s c i e n t i s t s / t e c h n o l o g is t s  

w h o  can h a n d l e  the  tw in  r e s p o n s i b i l i t i e s  of sc ientific  r e s e a r c h  

a nd  in n o v a t i v e  a p p l i c a t i o n .  T h e  tr aditional  f r a m e w o r k  of e n g in ee r in g  . 

p r o g r a m m e  is i n a p p r o p r i a t e  for th is  p u r p o s e  an d  a s e p a r a t e  

stre am has  to be d e v e l o p e d .  T h e s e  co urses  sh o u l d  be  in tro du c ed  

only in se le cte d  institutions h a v i n g  a d e q u a t e  infrastructural  

racilities .  Such courses  w h i c h  are  a l r e a d y  e x i st i n g  sh o ul d  

be r e st ru c t u re d  to m a k e  them  more  a p p l ic a t io n  o r i e n t e d .

Major  c h a n g e s  are  about to take  p lace  in India  in the 

area  of manu factu rin g  e n g i n e e r i n g .  E n g in ee r in g  d e s i g n  and  pr o d u ct  

d e v e l o p m e n t  are  a reas  on w h i c h  w e  need  to co n cen trate .  T h e  

current d e - e m p h a s i s  on c a p a b i l i t y  for d e s ig n  of p r o d u c ts  and  

s y s t e m s  must be  r e m o v e d  b y  a well  thought-out strategy  inclu ding  

re-design  of the  en gin ee r in g  c u r r ic u la  to en su re  that en gin eerin g  

and industrial  d e s i g n  sk i l ls  are  p r o p e r l y  d e v e l o p e d  among  

the students  .

P ro fe s s i o n a l  m a n p o w e r  n e e d s  for h um an  settlements for 

the next fe w  d e c a d e s  r e q u i r e  to be a s s e s s e d  p r o p e r l y  and 

education  o r ie n te d  to su p p o r t  t h e m .  Steps  sh o u l d  be taken  

to e s t a b l i s h  su itab le  cu rricula  in e x is t in g  institutions and  also 

o pen  habitat  s c h o o l s ,  if n e c e s s a r y .

3 . 1 . 2  A d m i s s i o n  of s t u d e n ts :  A d m i s s i o n  to technical  edu ca t io n  

p r o g r a m m e s  at d i p l o m a ,  u n d e r g r a d u a t e  and  po st g r a d u a t e  le vels  

must be b a s e d  only on merit  a n d  m o tivat io n .  Select ion  of 

st udents  s h o u l d  be t h ro u gh  c a r e f u l l y  d e s i g n e d  entrance  tests.  

W h i l e  th e s e  tests co uld  be  c o n d u c t e d  State-wise  for a d m i s s i o n  

to d i p l o m a  level  institutions ,  t h e r e  s h o u l d  be  a c o m m o n  national 

test for a d m i s s i o n  to all d e g r e e  p r o g r a m m e s  and  an o the r  co mmon  

national test for a d m i s s i o n  to all po st- graduate  p r o g r a m m e s .

3 . 1 . 3  F ac u lty  and  staff d e v e l o p m e n t :  Next  to the student 

b o d y ,  the  faculty  is the most im portant  factor in ass u r in g  

the su c cess  of any  en gin eerin g  edu ca t io n  p r o g r a m m e .  T e ch n ica l  

c o m p e t e n c e ,  sc ienti f ic  u n d e r s t a n d i n g ,  c r e a t i v e  a b i l i ty  a n d  hum anist ic  

w i s d o m  a re  esse n t ia l  for te a c h e r s  of en gin eerin g  a n d  t e c h n olo g y .

To  quote from G r i n te r  Report  on E v a lu a t io n  of E n gin ee r in g  Edu cat io n  

in the  U nited  States :  " D i s t i n g u i s h e d  faculties are  far more



details  of c u r r ic u la  or m a gnif icence  of f a c i l i t i e s " .

E n g in ee r in g  faculty  face a f o r m i d a b l e  task  iji that t h e y  h a v e  

mult iple  roles to p e r f o r m :  t e a c h in g ,  r e s e a r c h ,  d e v e l o p m e n t  of le a rn in g  

resource  m a t e r ia l ,  e x t e n s io n  w o r k ,  and  managing  the  institution .

It is crucial  that t h e y  must k e e p  t h e m s e l v e s  a b r e a s t  of e m e r g i n g  

te ch n olo g ie s .  W h a t  is e v e n  more  im portant  is that th e y  must p e r f o r m  

a l e a d e r s h i p  role in in vest igating  n e w  te ch n olo g ie s  an d  r e c o m m e n d i n g  

their a p p l i c a t i o n .

Recruitment  to teaching  positions  s h o u l d  be strictly  on merit  

by  o p e n  competition  a n d  on al l-India  b a s i s .  A p p r o p r i a t e  s c re en in g  

t e ch n iqu e s  and recru itm en t  p r o c e d u r e s  s h o u l d  be a d o p t e d  to e n su re  

selection of p e r s o n s  of the h ig h e s t  c a l i b r e .  E ducat ional  institutions ,  

e ngineering  p r o f e s s i o n ,  in d u s t r y  a n d  G o v e r n m e n t  sh o u l d  jointly d e v e l o p  

a v a r i e t y  of p r o g r a m m e s  d e s i g n e d  to e n h a n c e  the d e v e l o p m e n t  of 

engineering  faculty m e m b e r s  as p r a c t i c i n g  e n g i n e e r s  through  the e f f e c t iv e  

use of s t u d y  l e a v e ,  s u m m e r  tra in in g ,  co nsult ing  and  r e s e a r c h  o p p o r t u n i t i e s .

T e c h n i c a l  t e a c h e r  training an d  re-training  p r o g r a m m e s  p la y  a 

vital role in i m p r o v i n g  s t a n d a r d s  of tea ch in g  a n d  c u r r ic u l a .  C o o r d i n a t e d  

teacher  training  p r o g r a m m e s  s h o u l d  be o r g a n i s e d  at the national level  

for both  p o l y t e c h n i c  a n d  en gin eerin g  college  t e a c h e r s .  Tools  of 

educational te ch n olo g y  a r e  e minently  su ited  for te a ch er  training .

A rigorous  ' s t a f f  a p p r a i s a l  s c h e m e '  to a s s e s s  the  te a ch er  a n n u al ly  

in the are a  of t e a c h i n g ,  l ab or a to ry  w o r k ,  r e s e a r c h ,  e x t e n s i o n  w o r k ,  

institutional m a n ag em en t  etc.  s h o u l d  b e  i n t c d u c e d  in e v e r y  institution .

Staff a p p r a i s a l  r e c o r d s  s h o u l d  be lo o k e d  into at e v e r y  stage of p r o m o t io n .  

T e a c h e r s  sh o u l d  also  b e  a s k e d  to e v a l u a t e  t h e m s e l v e s  t h r o u g h  self- 

a ss e s sm e n t  s c h e m e s .  T o  e n su re  s u s t a i n e d  h ig h - q u a l i t y  p e r f o r m a n c e ,  

app oin tm e n ts  to s e n io r  po sit ion s  ( i . e .  p r o f e s s o r s  a n d  h e a d s  of institutions)  

s h o uld  be  on co ntract b a s i s  for f i v e  y e a r s ,  r e n e w a b l e  after a s s e s s m e n t .

T h e  non-teaching  technical  s u p p o r t i n g  staff  has  a d ir ect  b e a r in g  

on the technical  e d u c a t i o n  p r o c e s s . .  A p a r t  f r o m  ass ist ing  in l a b o r a t o r y  

e x p e r im e n t a t io n  a n d  w o r k s h o p  p r a c t i c e ,  th ey  a r e  p r i m a r i l y  r e s p o n s i b l e

for the mai ntenance  of l a b o r a t o r y  e q u i p m e n t ,  instruments  etc .  T r a i n i n g  

needs of this c a t e g o r y  of personnel  d e s e r v e  i mme d i a t e  attention to 

ensure  opt im u m  and  e f f e c t i v e  utilisation  of r e s o u r c e s  for instruction .

3 . 1 . 4  A c c r e d i t a t i o n :  Continuous e v a l u a t i o n  of institutions as 

also th eir  total p e r f o r m a n c e  in r e s p e c t  of p r o g r a m m e s  is essential  

for m aintenance  of s t a n d a r d s .  T h i s  w i l l  a lso  e n a b l e
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c a p a b i l i t y  to launch  n e w  p r o g r a m m e s  and  p r o j e c t s ,  and  c o n s o l id a t e  

the e x ist in g  p r o g r a m m e s .  Granting  autonomy to se lected  institutions, 

and  d e p a r t m e n t s  on the  b a s i s  of track  r e c o r d s  will  go a long 

w a y  in u p r a d i n g  a c a d e m i c  s t a n d a r d s .

For the su c c e s s  of a c c r e d i t a t i o n  and  a s s e s s m e n t ,  it is 

important to e n su re  that r e f e r a b l e  s t a n d a r d s  are  d e v e l o p e d  for 

the  sub-sectors  of s c i e n c e ,  e n g i n e e r i n g ,  m a n a g em en t ,  a r c h i t e c t u r e ,  

etc.  and det a i l e d  norms  of p h y s i c a l  faci l it ies ,  teaching  i n f r a ­

structure ,  teacher-student  ratio,  t eacher  c o mp e t e n c i e s ,  c u r r i c u l a ,  

and  e x p e n d i t u r e  pe r  student etc.  are laid d o w n .  T h i s  task 

h as  to be  u n d e r t a k e n  as a .matter of u r g e n c y  by  the  National 

A c c r e d i t a t io n  B o a r d  p r o p o s e d  to be set up u n d e r  the  a egis  of 

the  n e w  statutory A I C T E .  A udit  of all e x ist in g  institutions  

and  their  quality  g r a d i n g  s h o u l d  be c o m p l e t e d  well  b e f o r e  the 

start of the  E ig h t h  P la n .

3 .2  Upgradation of infrastructural facilities

C o o r d i n a t e d  a n d  co n ce rt ed  efforts are  to be  m a d e  to 

u p g r a d e  the  in frastructural  faci lit ies in technical  e ducat io n  institutions .  

Routine n e e d s  of institutions such  as a v a i l a b i l i t y  of bas ic  e q u i p m e n t ,  

c h e m ic a l s  and  c o n s u m a b l e s ,  p o w e r  s u p p l y ,  w a t e r  s u p p l y ,  s e m in a r  

and  con fer en c e  faci l it ie s  etc .  s h o u l d  be  lo oke d  into in greater  

detail  w it h  s p e c i f ic  p r o g r a m m e s  d r a w n  out for p r o v i d i n g  t h e m .

T h e  p r o g r a m m e s  of the  M i n i s t r y  of Hu m an  Re so u rce  D e v e l o p m e n t  

and  the U G C  in r e s p e c t  of ' m o d e r n i s a t i o n  and  rem o v al  of o b s o l e s ­

c e n c e ' ,  ' t h r u s t  a r e a s '  etc .  s h o u l d  be fu rt h e r  s t r e n g t h e n e d  and  

c o o r d i n a t e d .  C o m p u t e r  fac i l it ies  s h o u l d  be  c o n s i d e r a b l y  e n h a n c e d .  

M e c h a n i s m s  s h o u l d  be  e v o l v e d  so that large co m p u t e r  s y s t e m s  

are  l in k e d  to e du cat io n a l  a n d  r e s e a r c h  institutions th ro u gh  a p p r o p r i a t e  

te lec om m u n ica t io n  f a c i l i t i e s .  C o m p u t e r  n e t w o r k  sh o u l d  b e  p r o v i d e d  

th ro u gh  reg ional  c o m p u t e r s  as w e l l  as e n h a n c e d  a v a i l a b i l i t y  

of P C s .  D e v e l o p m e n t s  in the  fi e ld  of educational  te c h n o lo g y  

h a v e  m a d e  a v a i l a b l e  a v a r i e t y  of a u dio-visual  a i d s  and  r e p r o g r a p h i c  

faci lit ies w h i c h  co uld  m a k e  the instructional p r o c es s  more  e f f e c t i v e .  

A d e q u a t e  s u p p o r t  s h o u l d  be  g iv e n  to institutions to o rg a n is e  

a u d io - v isu al  and  r e p r o g r a p h i c  s e r v i c e s .
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With  the  v a st  amount  of p u b l i s h e d  literature  and  the n e w e r  

m e t h o d s  of in fo rm ation  r e t r i e v a l ,  the role of l ib r a r y  in the 

teach in g - learn in g  p r o c e s s  h as  b e c o m e  v e r y  im po rta n t .  To  get 

m a x i m u m  b enef it  fro m  this  r e s o u r c e ,  it is essential  that the 

e f f ic ien c y  of the  l i b r a r y  s e r v i c e s  sh o u l d  be i m p r o v e d .  With  

m o d e r n  n e t w o r k i n g  fa c i l it ie s  through  c o m p u t er s  and  satellite  

co m m u n i c a t i o n ,  w e  s h o u l d  formulate  a long-term plan for inc re as in g  

the a c c e s s  to w o r l d  l i terature  in most of our technical  e d u cat io n  

institutions .

T h e  role  of r e s o u r c e  centres  in the instructional p r o c e s s  

is v e r y  s i g n i f ic a n t .  S u ch  centres  can help  i n d i v i d u a l i s e  the 

instructional  p r o c e s s  a n d  m a k e  it more student o r i e n t e d .  R e m e d i a l  

instruction  to w e a k e r  s t u d e n ts  becomes e a s i e r  th ro u gh  a v a r i e t y  

of instructional  a l t e r n a t i v e s ,  w h i c h  the students  could c h o o s e  

a c c o r d i n g  to t h e ir  level  and  b a c k g r o u n d .  L e a r n in g  re s o u r c e  

centres  also  offer f a c i l it ie s  to the te acher  to d e s i g n  his  instructional 

strategie s  a r o u n d  the  mater ial  and  e q u i p m e n t  a v a i l a b l e ,  and  

to p r e p a r e  h is  o w n  instructional  mater ial  and  a i d s .  L e a r n in g  

re so u rc e  ce n tres  s h o u l d  be  e s t a b l i s h e d  in as many institutions 

as poss  i b 1e .

T h e r e  is acute  s h o r t a g e  of hostels  in technical  e d u cat io n  

institutions .  In the  v a st  majority  of institutions ,  hostels  for 

girls  are  non-ex istent w i t h  the result that most of the g ir ls  

w h o  do  get a d m i s s i o n  do  not take  it . T h i s  is too ser ious

a matter ,  w h i c h  s h o u l d  r e c e i v e  special  attention .  L a ck  of a d e q u a t e  

facilit ies for s p o r t s ,  r e c r e a t i o n ,  cultural a ct iv it ie s  etc .  continue  

to plague  m a n y  in s t i tu t ion s .

Sh o rt a g e  of r e s i d e n t i a l  a c c o m m o d a t i o n  for faculty is a 

major h a n d i c a p  in r e c r u it i n g  co m peten t  faculty e v e n  to our

p r e m i e r  in s t i tu t io n s .  U r g e n t  steps  s h o u l d  be taken  to p r o v i d e  

a d e q u a t e  r e s i d e n t i a l  a c c o m m o d a t i o n  for t e a c h e r s .  If for any  

reason  it is not p o s s i b l e / f e a s i b l e  to b u i ld  new  q u a r t e r s / f l a t s ,  

a lternat ive  a r r a n g e m e n t s  such  as leasing  to estate d e v e l o p e r s  

jhoulti be e x p l o r e d .

3 . 3  Linkage  w ith  in d u s t r y ,  national laboratories,

developm ental sectors and  other institutions/bodies

T h e  n e w  N P E  po ints  out the need for a n e t w o r k i n g



s y s t e m  b e t w e e n  technical  e ducat io n  on the one h a n d  and i n d u s t r y ,

R & D  o rganisat ions  and  o th er  sectors w ith  c o m p l i m e n t a r y  c h a r a c t e r ­

istics on the  o t h e r .  T h i s  will  b e c o m e  p o ss ib le  only  if a p r o c e s s  

of p o la r isat io n  is in i t iated .  If the  country w it h  its l im ited

re so u rc e s  w ants  to b e c o m e  a global le a de r  in technical  m a n p o w e r  

d e v e l o p m e n t  in the 21st c e n t u r y ,  there  has to be  a reco gnition  

of the  fact that po larisat ion  and  n e tw o rk in g  wil l  h a v e  to be 

u s h e r e d  in.  T h i s  is also n e c e s s a r y  to promote re le v a n c e  a n d

op 11 m i sa i ion o! benefits in the field  of technical  e d u cat io n .

3 . 3 . 1  L in k a g e s  w ith  i n d u s t r y :  Institution-industry c o l l a b o r a ­

tion has  bee n  the th em e  of n umerous  s t u d i e s ,  d i s c u s s i o n s ,  s e m i n a r s  

and  c o n f e r e n c e s .  D ia lo gues  b e t w e e n  industry  a n d  a c a d e m i a  h a v e  

b ee n  taking  p l a c e ,  but it is not c lear  if both s i d e s  do an e f fe c t iv e  

job of co m m u n i c a t i n g .  Promotion  of industry-institution  interaction 

t h ro u gh  a p p r e n t i c e s h i p  o p p o r t u n i t i e s ,  consultancy and  s p o n s o r e d  

r e s e a r c h ,  continuing e du ca t io n  p r o g r a m m e s  for in d u s t r y  p e r s o n n e l ,  

' a d j u n c t  p r o f e s s o r s h i p '  in institutions for w i l l ing  and c a p a b l e  

pe rs on n e l  from i n d u s t r y ,  ' r e s i d e n c y '  for institutional faculty  

in i n d u s t r y ,  i n v o l v e m e n t  of in d u stry  in the d e v e l o p m e n t  of c u r r ic u l a  

and co u rs es  etc.  is an im portant goal to be p u r s u e d  v i g o r o u s l y .

For this  p u r p o s e ,  organis ational  m e c h a n is m s  such  as in dustrial  

liaison  b o a r d s ,  industry-institution  ce l l s ,  industrial  foundation  

etc .  will  h a v e  to be  set up and p r o p e r l y  s u p p o r t e d  for e f fe c t iv e  

fu nctioning .  Eminent  e d u c a t i o n i s t s / a c a d e m i c i a n s  s h o u ld  be put

on the  B o a r d s  of D ir e c t o r s  of In dustrial  u n d e r t a k i n g s  and  l e a d e r s  

in i n d u s t r y  s h o u l d  be  p l a c e d  on the  B o a r d s  and a d v i s o r y  b o d i e s  

of e du c a t io n a l  institutions .  T h e  question  of collecting  ' e d u c a t i o n  

c e s s '  or  tax from i n d u s t r y  to s h a r e  the cost of te chnical  e d u c a t io n  

and  g i v i n g  tax e x e m p t i o n  for contributions  m a d e  b y  i n d u s t r y  

for the  d e v e l o p m e n t  of te chnical  e d u ca t io n  should  r e c e i v e  se r i o u s  

c o n s i d e r a t i o n .

3 . 3 . 2  L i n k a g e s  w it h  national lab orato ries :  In many  a re a s

of s c ie n c e  and  p a r t i c u l a r l y  in engineering  a new  sy ste m  of l inks  

b e t w e e n  technical  e d u c a t io n  institutions and  national l a boratories  

n e e d s  to be f o r g e d .  B y  national laboratories  w e  mean those  institutions 

that w o r k  u n d e r  a g e n c i e s  such  as C S I R ,  d e fe n c e ,  s p a c e ,  and atomic  energ',
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M a n y  of th ese  institutions h a v e  r e c e i v e d  substantial  su p por t  

since  I n d e p e n d e n c e ,  and  the  time  h a s  come  for th em  to plough  

part of that input b a c k  into the  education  sy ste m  b y  such  joint 

v e n t u re s .  T h e  org an isatio n  of the  national lab orato ries  perm its  

them  to u n d e r t a k e  major  projects  of a k in d  that are  d iff icult 

to u n d e r t a k e  in most u n i v e r s i t i e s  and  tech nical  edu ca t io n  institutions .

T h e  facilit ies a v a i l a b l e  and  the  e x p e r t i s e  built u p  can promote  

e xcel le n ce  in r e s e a r c h .  On  the  o ther  h a n d ,  t h e s e  laboratories  

do not h a v e  e a s y  acc es s  to the b r i g h t  young talent that many  

u niv e rs it ies  still attract ,  but cannot utilise b e c a u s e  of lack 

of e x p o s u r e ,  o p p o r t u n i t y  or f a c i l it ie s .

With  the r a p i d  a d v a n c e m e n t  a n d  n e w  d e v e l o p m e n t s  in sc ience  

and  t e c h n o lo g y ,  s e v e r a l  i n t e r - d i s c i p l i n a r y  and  n e w  a re as  are  

emerging  w h i c h  ne ed  a d if ferent  k i n d  of training  set up  than 

is a v a i l a b l e  in our e x i s t i n g  educat ional  institutions.  For e x a m p l e ,  

some  of the m ajo r  national la b ora to ries  such as B A R C ,  N A L ,

N C L ,  N P L  and  D M R L  s h o u l d  train students  at the  p o st gr a du a t e  

a nd  P h . D  le vels  in c h o s e n  a re a s  of a d v a n c e d  t e c h n o l o g y .  Ar eas  

such  as a d v a n c e d  m ater ials  sc ie n c e  and  t e c h n o l o g y ,  parallel  

c o m p u t in g ,  ro b ot ics  a n d  automation  ne ed  e x p e r t i s e  to be built 

up through  careful  p la n n in g  in the  educational  s y s t e m .  M ob i l ity  

a n d  e x c h a n g e  of faculty  b e t w e e n  a c a d e m i c  institutions ,  national 

la boratories  and  in d u st r ia l  e s t a b l i s h m e n t s  s h o u l d  be e n cou r a ge d  

to pr ev e n t  i n b r e e d i n g .  To  faci litate  such  free  m o bi l it y  and  

e x c h a n g e  of p e r s o n n e l , the  e x is t in g  rules  and  regulat ions  r e g a r d i n g  

inter- departmental  d e p u t a t i o n s  e tc .  s h o u l d  b e  m o d i f i e d  a n d  l i b e r a l i s e d .

3 . 3 . 3  L i n k a g e s  w i t h  d e v e l o p m e n t a l  s e c t o r s ; T e c h n i c a l  e du ca t io n  

institutions h a v i n g  the  potential  an d  c a p a b i l i t y  to u n d e r t a k e  

p r o b le m - o r ie n t e d  a n d  ap p l ic a t io n - o r ie n t e d  p r o g r a m m e s  s h o u l d  

be facilitated  to interact d i r e c t l y  w it h  d e v e l o p m e n t a l  sectors  

such  as i n d u s t r y ,  e n e r g y ,  i r r i g a t io n ,  a g r i c u l t u r e ,  and  health  

w it h  a v i e w  to s o l v i n g ,  to the  e xten t  p o s s i b l e ,  the p r o b l e m s  

of the latter.  D e v e l o p m e n t a l  projects  and  industrial  e x p a n s i o n  

s h o u l d  be l in k e d  u p  w it h  the induction  of co m p e te n t  e n g i n e e r s  

a n d  technologists  into the  e s t a b l i s h m e n t s .  T h e  A I C T E  and  o th e r s  

c o n c e r n e d  s h o u l d  l ia ise  e f f e c t i v e l y  w it h  national a g e n c i e s  such 

as the Planning  C o m m i s s i o n ,  D e p a r t m e n t  of In d u stria l  D e v e l o p m e n t ,  

D e p a r t m e n t  of Rural  D e v e l o p m e n t ,  D e p a r t m e n t  of E conom ic  Affa irs



etc. to g ive  the n e c e s s a r y  polic y  s u p p o r t  for such  interaction .  

Since technical  e du cat io n  is essen tial ly  d e v e l o p m e n t a l  in v e s t m e n t ,  

plan allocations for technical  edu cat io n  sh o u l d  be  c o m m e n s u r a te  

w ith  the d e v e l o p m e n t a l  outlays  of the  u se r  d e p a r t m e n t s .

Rather  than prom oting  more  and  more  m anagem ent  edu ca t io n  

p r o g r a m m e s  to the  s p ec ia l  n eed s  of b u s in e s s  a n d  i n d u st ry  

w h i c h  form only 1 0 % of the  total o r g a n i s e d  sector  - w e  sh o u ld  

co n s i d e r  reorienting our management  educat ion  and training facilities  

to meet the re q u i r e me n t s  of the h i th e rto  n e g l e c t e d ,  but vital 

areas  of o rganised  sector  such  as t r a n s p o r t ,  p o w e r ,  c o m m u n ica t io n ,  

h e a l t h ,  education  a n d  ir r igat ion .  M anagem ent  e du cat io n  and 

training facilities s h o u l d  be  g e a r e d  also  to train a n d  u p g r a d e  

all those  in v o lv e d  in p r o d u c t i v e  e n t e r p r i s e s  in the  non-organised  

sector such as a g r i c u l t u r e ,  h a n dlo om  and  anim al h u s b a n d r y ,  

w h i c h  are a signif icant and  critical  part of our national e c o n o m y .

3 . 3 . 4  L in k a g e s  w ith  vocational e du cat io n  an d  cr a fts m en  

tra in ing ,  and  n e t w o r k i n g  b e t w e e n  institutions :  T e c h n i c a l  e du ca t io n  

has to be v i e w e d  in its e n t ir e t y ,  and  not s e p a r a t e l y  for c r a f t s m e n ,  

te c h n ic i a n s ,  e n g i n e e r s ,  d e s i g n e r s  a n d  r e s e a r c h e r s .  T e c h n i c a l  

e du ca t io n  has to be  re lated  to the total n e ed s  of the  in d u s t r y  

a nd  the economic an d  technological  d e v e l o p m e n t  of the  co u n t r y .  

For that v e r y  r e a s o n ,  an  integrated  a p p r o a c h  to the d e s ig n  

and  d e v e l o p m e n t  of t h e s e  p r o g r a m m e s  c o m p r e h e n s i v e l y  is called  

for.  Integration at least in the c u r r ic u l a r  a s p e c t s  of te c h n ic a l ,  

m an a g e m e n t ,  t e c h n ic i a n ,  vocational a n d  c r a fts m en  e d u cat io n  

and  training s h o u l d  b e  a t t e m p t e d .

T h e  present  s c h e m e  of n e t w o r k i n g  h i g h e r  technological  

institutions such  as the  I I T s  w ith  the  less  d e v e l o p e d  institutions 

for the  d e v e l o p m e n t  of l a b o r a t o r i e s ,  c o l l a b o r a t i v e  r e s e a r c h ,  

training of facu lty ,  e tc .  has  y i e l d e d  useful  re s u l t s .  T h i s  

s c h e m e  s h o u ld  be f u r t h e r  s t re n g t h e n ed  and  e x t e n d e d  to more  

institutions including  p o l y t e c h n i c s .

3 . 3 . 5  L in k a g e s  w it h  profe ss io n a l  b o d i e s :  S e v e ra l  profess io n al  

b o d i e s  are doing  s ignif icant  w o r k  in tech nical  m a n p o w e r  d e v e l o p ­

m e n t , but th e y  g e n e r a l ly  w o r k  i n d e p e n d e n t l y  a n d  in isolation .
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T h e r e  is n e e d  to co o r d in a te  th eir  a c t iv it ie s .  T h e y  s h o u l d  

be i n v o l v e d  in a b ig  w a y  in a s s e s s i n g  the n e e d  for continuing  

e ducat io n  an d  in planning  and o r g a n is in g  co ntinuing  edu ca t io n  

p r o g r a m m e s .  T h e s e  profe ss io n a l  b o d i e s  can also h e l p  in m a n p o w e r  

a ss es sm en t  an d  in p r o v i d i n g  a v e n u e s  for horizontal  a n d  vertical  

g r o w t h  for the  p r o f e s s i o n a l s .

3 . 4  T e c h n o l o g y  w a t c h  and  a s s e s s m e n t  of m a n p o w e r  n e e d s

In the a b s e n c e  of a d e q u a t e  in form ation  on m a n p o w e r  r e q u i r e ­

m ents ,  it will  be  d if f icult  to a n t ic ip a te  a re as  of g r o w t h  in 

the f ield of sc ie n ce  and  te chnolo gy  a n d  plan  for tech nical  

m a n p o w e r  d e v e l o p m e n t .  A  p r o p e r  m a n p o w e r  in form ation  s y s t e m  

is at pr es en t  not a v a i l a b l e .

Fo re ca s tin g  of m a n p o w e r ,  e s p e c i a l l y  in the e m e r g i n g  a r e a s ,  

is a p r io r i t y  r e q u i r e m e n t .  T h e r e  will  be so m e  d i f f icu lty  in 

m a k i n g  real ist ic  pr o j e c t i o n s  of te ch n ica l  m a n p o w e r  r e q u i r e m e n t s  

in the  a b s e n c e  of r e l i a b l e  pro jection s  of the  g r o w t h  an d  d e v e l o p ­

ment e x p e c t e d .  W e  wil l  d o  well  to engineer  m e c h a n i s m s  that 

w o u l d  e n su re  that m a n p o w e r  plan n in g  is re lated  to the  n e e d s  

of the  e c o n o m y  a n d  not m e r e ly  d e p e n d e n t  on social  p r e s s u r e s .  

M a n p o w e r  planning  h a s  to be a t t e m p t e d  both at the  m a c ro  and  

m i c r o - l e v e l .

T h e  recent e s t a b l i s h m e n t  of T e c h n o l o g y  In form ation  F o re ca s t in g  

and  A s s e s s m e n t  C ouncil  ( T I F A C )  is an important  d e v e l o p m e n t

- as its o b j e c t i v e s  i n c l u d e  the e v a l u a t io n  of e x i s t i n g  t e c h n o l o g y ,  

p r e p a r a t i o n  of t e c h n o l o g y  forecast  r e p o r t s ,  a n d  est im ation  of 

the nature  and  q u a n tu m  of l ikely  d e m a n d s  of g o o d s  a n d  s e r v i c e s  

in future .

It will  be  n e c e s s a r y  to c o u p le  the  t e ch n o lo g y  fo recast in g  

s y s t e m  w it h  the  s y s t e m  for m a n p o w e r  fo recast in g  an d  p l a n n i n g ;  

both will  gain  from such  co u p l in g .  A re a l is t ic  a s s e s s m e n t  

of te ch n olo g y  and  its im ple m en ta tion  is not p o s s i b l e  w ith o u t  

c o n s i d e r a t io n  of the  m a n p o w e r  s u b s t a n c e .  Nor can m a n p o w e r  

fo re cast ing  h a v e  a n y  pa r t icu la r  v a l u e  u n les s  it t a k e s  into account 

the te ch n olo g ie s  of th e  future and  t h e ir  i m p l i c a t i o n s .
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T h e  technical  e ducat io n  sy s te m  will  h a v e  to d e v e l o p  a r e a s o n a b l y  

clear picture  of the  skil l  pr ofi les  of the future.  For th is  p u r p o s e  

a National D ir e c to r y  of O c c u p a t io n s  and Job  Titles h e l d  by  the  wage- 

e a r n i n g / s e l f - e m p l o y e d  p e r s o n s  in o r g a n i s e d ,  u n o r g a n i s e d ,  c o r v i c e ,  

rural ,  in frastructure  and  o th er  sectors and  sub-sectors  m ay  be  p r e p a r e d ,  

identify ing  the  general  / profess ional  / vocational edu ca t io n  and  d ur a t ion  

r e qu ire m en t s  for all such  po sit ion s .  T h e  a b s e n c e  of such a D ir e c t o r y  

has caused  some  d if f iculty  in identify ing  a v a r i e t y  of n e e d - b a s e d  

courses  and  f ix in g  intake  l e v e l s .  Such  a D ir e c t o r y  co uld  b e  u se d  

as the  b a s i s  for d e v e l o p i n g  educational and  training  p r o g r a m m e s  

for meeting  the  m a n p o w e r  r e q u ire m en t s  from time to time a n d  also  

to id entify  jobs w h i c h  can be  d e- lin k ed  from the  r e q u i r e m e n t  of 

d e g r e e s  and  d i p l o m a s .  T h i s  w o r k  m ay  be  entrusted  to the  National 

T e c h n i c a l  M a n p o w e r  Information  S y st e m  ( N T M I S ) ,  w h i c h  sh o u l d  interact 

w ith  T I F A C  a n d  also  w i t h  the  National Test ing  S e r v i c e  ( N T S ) .

All  n e w  co u rs es  and  educational  p r o g r a m m e s  w o u l d  h a v e  to 

be b a s e d  on w e l l - e s t a b l i s h e d  m a n p o w e r  n e e d s .  W it h in  the  a p p r o v e d  

annual intake  c a p a c i t y ,  e a ch  institution s h o u l d  inc re ase  the  s u p p l y  

of te chnical  m a n p o w e r  b y  i m p r o v i n g  the  e f f ic ien c y  a n d  e f f e c t iv e n e s s  

of edu cat io n a l  p r o c e s s e s .  Shi fts  in the  intake  ca p a c it ie s  b e t w e e n  

d i s c i p l i n e s  m a y  b e  e f fected  to cater to the  e m erging  m a n p o w e r  n e e d s .

O n e  l imitation  to the  use  of m a n p o w e r  p r e d i c t i o n  in In d i a  is 

that inter-State m o b i l i t y  m ay  be  i n h i b i t e d  o w in g  to cultural  d i f f e r e n c e s  

(in  la n g uag e ,  food  h a b i t s  a n d  life  st y les )  and  the  " sons  of the  so il "  

p h i l o s o p h y .  T h i s  situation  l e ads  to im b a l a n c e s  in engin ee r in g  m a n p o w e r  

in the  Sta t es .  In  so m e  States t h e r e  are  serious  s h o r t a g e s  of certa in  

k i n d s  of e n g in ee r in g  p e r s o n n e l ,  w h i l e  in o th e r s  th ere  is a s u r p l u s  

of e n g i n e e r s  in th e  s a m e  s p e c i a l i t y .  T h e  N P E  has  stated  that " in  

h i g h e r  e d u c a t io n  in g e n e r a l ,  and  in technical  edu cat io n  in p a r t i c u l a r ,  

st eps  w il l  b e  ta k e n  to faci litate  inter-regional m o b i l i t y  b y  p r o v i d i n g  

equal  ac c e s s  to e v e r y  I n d i a n  of r e qu is it e  merit  r e g a r d l e s s  of h is  

o r i g i n s " .  T h e  ne ed  to r e v i v e  a national In d ian  E n gin ee r in g  Perso n n el  

S e r v i c e  ( I E P S )  sh o u l d  be  c o n s i d e r e d .
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3 . 5  M e a s u r e s  to p r e v e n t  ' b r a i n  d r a i n '

' B r a in  d r a i n 1 is usu a l ly  a s s o c i a t e d  w it h  the  e m igrat io n  of 

h i g h l y  qual i f ied  scientists and  te ch n olo g ists  to o th er  - u s u a l l y  

a d v a n c e d  - co u n trie s .  T h e r e  is also  ' b r a i n  d r a i n '  of other  t y p e s ,  

of S & T  personnel taking  up  o th er  p r o f e s s i o n s ,  u s u a l ly  a d m i n i s t r a t i v e  

and  al lied  s e r v i c e s ,  and ma n ag em en t  (after M B A ) ,  and  thus lost 

to the profession  for w h i c h  they  are  trained at v e r y  high  cost .  

M a n y  of the trained w o m e n  cannot p u r s u e  their  pr o f e s s i o n  due  to 

v ar io u s  reasons .  T h e  p r o b l e m  is su f f ic ie n tly  s e r i o u s .

T h e r e  h a v e  bee n  m a n y  att empts  to e n q u i r e  into the r e a so n s  

for the  migration of talent out of the  co u n t r y .  A p a r t  from the 

attraction  of better a c a d e m i c  and  e c o n o m i c  o p p o r t u n i t i e s  and  a 

h i g h e r  st a n d a r d  of living in a d v a n c e d  c o u n tr ie s ,  one is ab l e  to 

id e n t i fy  many contr ibuting  fact or s ,  b ig  and  sm a l l ,  from the I n d i a n  

s i d e .  Anyone  se riou sly  in terested  in sc ientific  r e s e a r c h  a l w a y s  

a im s  for the v e r y  best o p p o r t u n i t i e s ,  p a r t i c u l a r l y  w h e n  one is 

yo u n g .  In In d i a ,  the  in fr a st ru ct u r e ,  f a c i l it ie s ,  in s tr u m en t s ,  etc.  

for scientific  r e s e a r c h ,  p a r t i c u l a r l y  in e x p e r i m e n t a l  s c i e n c e s ,  

do not m easure  up to those a v a i l a b l e  a b r o a d .  Young  p e o p l e  are  

quite  a w a r e  of this fact and  g iv e  th is  an im portant  re ason  for 

th eir  migration .  O p p o r t u n i t i e s  for q u a l i t y  jobs for tale nted  sc ie ntists  

too are  v er y  limited  in I n d i a .  A m o n g  the  o t h e r  causes  w h i c h  

encou r age  our young p e o p le  to go a b r o a d  are  lack  of a d e q u a t e  

recognition  for merit  a n d  a c h i e v e m e n t s  <in term s  of a w a r d s ,  p r o m o t io n s ,  

a ss ig n m e n t  of n e w  r e s p o n s i b i l i t i e s ,  e t c . ) ,  a d m i n i s t r a t i v e  and  m a nager ial  

r e d - t ap ism  needing  the  a c t i v e  sc ientist  to w a s t e  time  a n d  effort 

just to c h a s e  p a p e r s  or to get a p p r o v a l s ,  d i f f i c u lt i e s  in e s t a b l i s h i n g  

contacts with  pe er s  a n d  international d e v e l o p m e n t s ,  m e a g r e  o p p o r t u ­

nities for intellectual s t im ulat ion ,  an  i n s e n s i t i v e ,  o u t m o d e d  and  

u n r e s p o n s i v e  m anagem ent  s y s t e m  not g e a r e d  to d e a l i n g  w it h  s c ie n c e  

and  sc ie n t ists .

Much  effort has  been  m a d e  to p e r s u a d e  those  w h o  h a v e  p r e f e r r e d  

to settle d o w n  a b r o a d  to return .  T h e y  include  the  s c h e m e  ot 

'S c ie n t ist s  P o o l ' ,  creation  of s u p e r n u m e r a r y  p o s t s ,  s p ec ia l  faci l it ies 

to im port  e q u i p m e n t  for those  returning  from a b r o a d ,  e s t a b l i s h m e n t  

of n e w  scienti fic  d e p a r t m e n t s  in e m e r g i n g  a r e a s ,  a n d  so on .  M a n y
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gov ern m en tal  and  non-governmental dele gat io n s  h a v e  toured  m an y  

foreign countries to meet su c h  p e o p l e  and e n c o u r a g e  them  to re tu r n ,  

o ffering  them  o p p o r t u n i t i e s  as attract ive  as p o s s i b l e .  But ,  b y

and large  the success  a c h i e v e d  has not bee n  e n co u r a g in g .

It will  take  a long time  to m a k e  condit ions  in India c o m p a r a b l e  

to th o se  o bta in ing  in countries  l ik e  U S A .  It w o u l d  be  in the 

fitness of th ings  to set it as one of our major goals .  In the

meanti me  any  step to i n d u ce  our best talent to re ma i n  in the country  

and to attract b a c k  those  w h o  are  a b r o a d  sh o u ld  r e c e i v e  i m m e d i a t e  

attention.  All out m e a s u r e s  s h o u l d  be  a d o p t e d  to initiate a c o u n t e r ­

movement  of ' b r a i n  g a i n ' .  O u r  suggestions  are :

T h e  Scientists  Pool in C S IR  has  to be  m a d e  more  attract ive  

b y  offer ing  better re m u n e ra t ion  a c c o r d i n g  to merit  and  by  

p r o v i d i n g  p r o p e r  p la c em e n t  at the  right  institution .

A f a v o u r a b l e  w o r k  e n v i r o n m e n t  will  induce  many  to return 

and  stay  on .  For  t h i s ,  th e y  s h o u l d  be  a s s u r e d  of :  ( i )  

st im ulating  w o r k  a n d  o p p o r t u n i t i e s ,  ( i i )  their  r e a d y  a c c e p t a n c e  

in the local s y s t e m ,  ( i i i )  o p p o r t u n i t i e s  to go a b r o a d  for 

con fer en c es  a n d  contacts p e r i o d i c a l l y  ( e . g .  s a b b a t i c a l s  and  

su m m e r  v i s i t s ) ,  a n d  ( i v )  r e a s o n a b l e  s a l a r i e s ,  benefits  and  

p e r k s  w ith ou t  u p s e tt in g  the b a l a n c e  w it h  the local s c ie n t ists .  

International c o l la b o r a t io n  p r o g r a m m e s  sh o u l d  be  more  e f f e c t iv e ly  

ut i l ised  to e n a b l e  our  sc ientists  and  technologists  to u n d e r t a k e  

useful  c o l l a b o r a t i v e  projects  of mutual interest and  e n a b l e  

them  to use so m e  of the  best r e s e a r c h  faci lit ies in the  w o r l d .  

International p r o g r a m m e s  s h o u l d  also  e n a b l e  our young sc ientists 

to get sho rt  d u r a t i o n  training in the  w o r l d ' s  best r e s e a r c h  

institutions  a n d  l a b o r a t o r i e s .  A s s u r e d  o p p o r t u n i t i e s  for

such  training  in l e a d i n g  institutions a o r o a d  and  e m p l o y m e n t  

in In d i a  t h e r e a f t e r  m a y  m i n im i s e  the  ioss of yo ung  talent 

to foreign  countries  at P h . D  an d  post-doctoral  l e v e l s .

Co n crete  step s s h o u l d  be  ta k en  to e n h a n c e  the m o b i l it y  of 

sc ientists and  te ch n o l o g ist s  p a y i n g  due  attention to such  

matters  as a c c o m m o d a t i o n ,  financial  c o m p e n s a t io n ,  c h i l d r e n ' s  

e d u c a t i o n ,  etc.
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Attention s h o u l d  be  p a i d  to ch a n n el i z in g  trained  youth w i t h i n  

the country  for national d e v e l o p m e n t .

E a c h  I I T ,  u n i v e r s i t y  and  national lab orato ry  should  maintain

for h i g h e r  studies  or training a n d  maintain their car ee r

k e e p  a r e c o r d  of sc ientists and  engineers  of Indian  origin  

and  be  in close  contact w ith  th em .

Migration  of en gin ee r in g  g rad u ates  to non-engineering  pr o fe s s io n s  

can be c h e c k e d  if c a r e e r  g u id a n c e  act iv it ies  are  ta k en  up 

as a part  of the pla c em e n t  function.  Much  of the " b r a i n  

d r a i n "  to foreign  l a n d s ,  to other p r o f e s s i o n s ,  and as a result 

of m i s m a t c h in g  of actual ab il it ies  and the jobs taken  up 

by  students  take  p lace  b eca u s e  they  do not h a v e  the benefit  

of p r o p e r  c a r e e r  c o u n se l l in g .  T h e  plac ement function s h o u l d  

th erefo re  in c lude  c a r e e r  counselling  and ren d er in g  of h e l p  

to the  students  to set out career  goals and to c h a l k  out 

or plan  out th eir  c a r e e r s .

O p p o r t u n i t i e s  of e m p l o y m e n t ,  e s p e c i a l l y  on part-time b a s i s ,  

must b e  m a d e  a v a i l a b l e  for w ell-trained  w o m e n  sc ientists  

and  e n g i n e e r s .

3 . 6  Promotion of research

T h e r e  is urgent n e e d  for s p r e a d i n g  the culture of r e s e a r c h  

on a much  w i d e r  b a s i s  in te chnical  edu ca t io n  institutions and  u n i v e r ­

s i t i e s .  W h i l e  the  p e a k s  of e x c e l le n c e  are  to be  n u r t u r e d ,  the 

general  r e s e a r c h  c a p a b i l i t y  in the country s h o u l d  also be  built 

u p  to put to use  the  w i d e l y  a v a i l a b l e  talent in a c a d e m i c  institutions .  

M a jor  national fa c i l it ies  r e q u i r e d  for c a r r y i n g  out r e s e a r c h  s h o u l d  

be in c re a s i n g l y  set up  in educational  institutions w h i c h ,  in turn,  

sh o u l d  i m p r o v e  t h e ir  o w n  a d m i n i s t r a t i v e  p r o c e d u r e s  to a v o i d  

u n n e c e s s a r y  d e l a y s  and  b u r ea u c ra t ic  h u r d l e s  in the s p e e d y  i m p l e m e n ­

tation of r e s e a r c h  p r o g r a m m e s .  C e n t r a l i s e d  agencies  and M in ist r ies  

h a v e  also  to see that t h e ir  p r o c e d u r e s  for deal ing  with  e ducat io nal  

and  r e s e a r c h  institutions are  further s i m p l i f i e d  to ensure  that 

the  autonomy r e q u i r e d  for pu rsu in g  r e s e a r c h  in such  institutions 

is in tro du c ed  i m m e d i a t e l y .  Some ot them h a v e  initiated action

a reg ister  of students  and  young w h o  go a b r o a d

re co rd  on y e a r  to y e a r  basi s  to the  extent p o s s i b l e .  If 

p r o p e r l y  d o n e ,  a sense  of belonging  can be e s t a b l i s h e d  

through  this' l in k a g e .  Our  mi ss ions  a b r o a d  should  also



along th ese  lines an d  major faci lit ies are  being  in stalled  in the 

educational  institutions ,  thus p r o v i d i n g  acc es s  to th e s e  in frastructures  

to w i d e r  cross-sections  of the  a c a d e m i c  co m m u n ity  and  m o re  im p o r t a n t l y ,  

to the student c o m m u n ity  on the  c a m p u s .  But m u c h  more  n e e d s  

to be  done  for te chnical  e du ca t io n  institutions .

Efforts s h o u ld  be  m a d e  to see h o w  the  e x p e r t i s e  a v a i l a b l e  

in our tech nical  e d u c a t io n  institutions can be g e a r e d  t o w a r d s  solv ing  

the p r o b l e m s  of our economic  and  industrial  s e c t o r s .  C h a l l e n g i n g ,  

miss ion-oriented  projects  s h o u l d  be a s s ig n e d  to t h e s e  institutions 

in o r d e r  to g iv e  better focus to their R & D  efforts .

T h e  U G C  has e v o l v e d  some m e t h o d s  b y  w h i c h  s e le cte d  d e p a r t ­

ments or g ro u ps  in u n i v e r s i t i e s  are  g i v e n  s p e c ia l  a s s i s t a n c e  or 

su p por t  to prom ote  th e ir  r e s e a r c h  p r o g r a m m e s .  T h i s  is a l a u d a b l e  

s t ep ,  but w e  w o u l d  like  to r e c o m m e n d  that the  c o n ce pt  be  e x t e n d e d  

to promoting  centres  of e x c e l l e n c e  a ro u n d  i n d i v i d u a l s  or small  

gro u ps  of sc ientists a n d  en gin ee rs  inste ad  of the  w h o l e  d e p a r t m e n t  

or institution .  T h i s  will  e n a b le  scientists an d  e n g i n e e r s  w ith  

a p r o v e n  r e c o r d  of a c h i e v e m e n t  and  b r igh t  id e a s  for future r e s e a r c h  

to get the modest  s u p p o r t  that will  m a k e  it e a s i e r  for th em  to 

u n d e r t a k e  projects  i n v o l v in g  h i g h e r  sc ie ntific  r i s k s  as w el l  as 

h igh  potential  r e w a r d s .  Such  centres  s h o u l d  b e  e n c o u r a g e d  in 

technical  edu cat io n  institutions .

W h e n  r e so u rc es  are  s c a r c e ,  it is a d v i s a b l e  to allocate  them 

on the b a s i s  of p r io r i t i e s  rather  than  so m e th in g - f o r - ev er y  b o d y  

b a s i s .  It is i n c r e a s i n g ly  clear  that if p r io r it ies  are  not d e t e r m i n e d  

s y s t e m a t i c a l l y  and  e x p l i c i t l y ,  th e y  wil l  continue  to be d e t e r m i n e d  

in t u it i v e ly ,  often in r e s p o n s e  to e x p e d i e n c e ,  and  d e m a n d s  of s p e c ia l  

interest g r o u p s .  P r o b l e m - o r ie n t e d  r e s e a r c h  pr oje cts  of national 

im p o rtan c e  m a y  be  i d e n t i f i e d  in consultation  w i t h  i n d u s t r y  and  

national a g en c ies  a n d  institutions e n c o u r a g e d  to d e v e l o p  s p e c i a l i s e d  

r e s e a r c h  ab i l i t ie s  in s e le c t e d  a reas  for u n d e r t a k i n g  such  id e n t i f i e d  

projects  of national i m p o r t a n c e .  J u d i c i o u s  allocation  of s p e c i f ic  

r e s p o n s i b i l i t i e s  amongst  the  d if ferent  institutions for industry-  

o rien ted  R & D  has to be  p r e p a r e d  and  a d e q u a t e  s u p p o r t  p r o v i d e d  

for c a r r y i n g  out the t a s k s .
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A National B o a r d  for Science  a n d  Engineering  R e s e a r c h  s h o u l d  

be set up solely for fu nding  fu ndam ental  r e s e a r c h .  T h i s  B oard  

s h o uld  be  autonomous  just as the National Science  F o u n dat io n  ( N S F )  

in the U S A .

M u l t i - d i s c i p l i n a r y ,  tran s- d is c ip i  inary  and t r an s- o rg am sat io n a l  

r e s e a r c h  w it h  e m p h a s i s  on d e s ig n  and  d e v e l o p m e n t  s h o u l d  be 

e n cou r a ge d  at all l e v e l s .  A c a d e m i c  institutions e n g a g e d  in p o s t ­

g rad u ate  teaching  and  r e s e a r c h  s h o u l d  h a v e  p r o p e r l y  s c r e e n e d  

and pre-evaluateri r e s e a r c h  p r o g r a m m e ; ; .

A greater  S&T  in v o lv e m e n t  at the  State level  is e ssential  if 

r e se a rc h  is io percolate  d o w n  to the State level  institutions .  For 

this  p u r p o s e ,  the State Councils  for S c ience  and  T e c h n o l o g y  as 

well  as th eir  D e p a r t m e n t s  of S c i en c e  and  T e c h n o l o g y  h a v e  to be 

a c t i v a t e d .

3 . 7  Steps to e n su re  co st- effe ctiv en e ss

Since tech nical  e d u c a t io n  is e x p e n s i v e  an d  financial  r e s o u r c e s  

are  l im ited ,  it is n e c e s s a r y  to take  concrete  steps  to e n s u r e  cost- 

e f f e c t iv e n e s s  .

T h e r e  is some d u p l ic a t io n  of in vestment  e v e n  in te chnical  

education  institutions located  close to each  o t h e r .  E a c h  of these  

institutions r e q u i r e s  s i m i la r  a n d  often e x p e n s i v e  l a b o r a to ry  e q u i p m e n t  

and  l ib r a r y  f a c i l it ie s .  A careful  sc ru t i n y  r e v e a l s  that m a n y  of 

the  faci lit ies are  also  not being  o p t i m a l l y  u t i l i s e d .  M a n y  of the 

instruments are  not m ain ta in e d  well  a n d  some  h a v e  been  non-functiona  1 

for a long p e r i o d .

T h e r e  is a c a s e  for a th o ro ug h  e x a m i n a t i o n  of the technical  

education  set up  for a c h i e v i n g  o pt im a l  use  of r e s o u r c e s  an d  for 

getting m a x i m u m  returns on the  i n v e s t m e n t .

In o r d e r  to e n s u r e  optim al  u s e  of r e s o u r c e s ,  at least at 

the level  of h i g h e r  te chnolo gical  inst itutes ,  e a c h  institute sh o u l d  

be r e q u i r e d  to co ncentrate  its e fforts to p r o d u c e  te chnical  m a n p o w e r  

in certain  s p e c i a l i s e d  f i e l d s ,  i d e n t i f i e d  on the b a s i s  of e x i s t i n g  

stre n gt hs .  E v e n  at the level  of the second  tier of e n g i n e e r i n g  

institutions ,  att empts  must be m a d e  to id e n t i fy  b r o a d  a r e a s  or 

f ie lds  in w h i c h  th ey  s h o u l d  co ncentrate  their  e f forts .

T h e  a d v a n t a g e  of co ncentrating  e fforts  in a lim ited  n u m b e r  

ot f i e l d ’s in the  h i g h e r  technological  institutes is that ,  e ach  institution .
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w it h in  the a v a i l a b l e  reso u rc es ,  could b u i ld  up  and  maintain  p r o p e r l y  

the most s o p h is t i c a t e d  and modern  lab or a to ry  faci lit ies in th ese  

f i e l d s ,  could bui ld  up and u pd ate  the l i b r a r y  fa cilit ies and  s u b s c r i b e  

to most of the important technical  journals in the  f ie ld s  con ce rn e d  

and  thus h a v e  the best of facilities in the w o r l d  for training  of 

m a n p o w e r  in a number  of s p ec ia l is ed  f i e l d s .  Such  institutions w ou ld  

e m e r g e  to b eco m e  the national brain-trusts in the  c h o s e n  a r e a s .

Co u rse s  and pr og ra m m es  w h i c h  are out-dated  and s t e r e o t y p e d  

sh o u l d  be gra d u a l ly  wound  up at least at the post- graduate  level .  

W h e r e v e r  p o s s i b l e  they  should  be r e d e s i g n e d  to i n c l u d e ,  re l e v a n t ,  

e m e r g i n g  a r e a s .  Introduction of pr o g r a m m e s  and  co u rs es  in conventional 

a reas  should  be permitted  only in e x cep t io n a l  c a s e s .  N e i g h b o u r i n g  

a c a d e m i c  and research  institutions s h o uld  be  e n c o u r a g e d  not only 

to co nduct joint p r o g r a m m e s ,  but also to s h a r e  f a c i l it ie s .

We s h o uld  seriously  consider  w h e t h e r  the cost of p r o v i d i n g  

tr a ined  m a n p o w e r  in certain h ig h l y  s p e c i a l i s e d  a re as  s h o u l d  not 

be borne  by  the interested agencies  and in d u s t r i e s .

Several  av en u e s  are a v a i l a b l e  for multiple  u sag e  of in frastructural  

faci l it ie s  e x ist in g  in technical  e ducat ion  institutions .  T h e y  include  

part-time e v e n in g  c o u rs es ,  continuing education  p r o g r a m m e s ,  co nsultancy  

and testing s e r v i c e s ,  and so on.  Institutions s h o u l d  be  g iv e n  the 

f r e e d o m  to uti lise all these  a v e n u e s .  T h i s  wil l  perm it  o ptim um  

uti lisation  of the a v a i l a b le  facilities and  also  h e l p  institutions to 

g enerate  ' r e s o u r c e s ' ,  w h i c h  can be used  for fu rt h e r  infrastructural  

d e v e l o p m e n t .  Institutions s h o uld  be e n co u r a g e d  to offer a v a r i e t y  

of p r o g r a m m e s  at di fferent levels and through  d i f f e re n t  forms  in v o lv in g  

a large  n u m b e r  of students .  W h e r e v e r  n e c e s s a r y ,  institutions s h o uld  

be a s k e d  to increase  their intake to the formal  c o u rs e s  to the  extent 

of 10 to 151 so that the sam e  infrastructure  can train more  pe o p l e  

w it h  marginal  inputs .

To en su re  cost-effe ctiveness ,  it is im portant  to e m p h a s i s e  

the role of non-monetary inputs such a s :  better p la n n i n g ,  a d v a n c e d  

te chnologies  and  p r a c t i c e s ,  better s y s t e m s  of s u p e r v i s i o n  and  

a d m in i s t r a t i o n ,  monitoring and eva lu a t io n ,  a n d  a b o v e  all d e d i c a t e d  

efforts by  t e a c h e r s ,  students and  educational a d m i n i s t r a t o r s .

: 29 :
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3 .8 Special  p r o g r a m m e s  for S C / S T ,  

women and p h y s ic a l ly  h a n d ic a p p e d

As mentioned  in the  N P E ,  a p p r o p r i a t e  formal a n d  non-formal 

p r o g r a m m e s  of te c h n ic a l  e d u c a t i o n  w il l  be d e v i s e d  for the  benefit  

of w o m e n ,  the e c o n o m i c a l l y  and  so c ia l ly  w e a k e r  s e c t io n s ,  and  

the p h y s i c a l l y  h a n d i c a p p e d .

A bout  15% of our  p o p u la t i o n  c o m p r i s e s  S c h e d u l e d  C a s tes  ( S C )  

and  7 i % S c h e d u l e d  T r i b e s  ( S T ) .  In sp it e  of the v a r i o u s  c o n c e s s i o n s ,  

in cent ives  and  r e l a x a t i o n s  e x t e n d e d  to t h e m ,  the  e nrolment  of 

S C / S T  st udents  in d e g r e e  level  institutions is less than  51 and 

in d i p l o m a  level  institutions less th an  9%.  S C / S T  students  d e s e r v e  

all e n c o u r a g e m e n t ,  but forcing  institutions to enrol u n p r e p a r e d  

students  h as  p l a y e d  h a v o c  - s o c i a l l y ,  p s y c h o l o g i c a l l y  and  p r o f e s s i o n ­

ally  - on such  s t u d e n t s .  T h e  only s e n s i b l e  solution to th is  p r o b l e m  

a p p e a r s  to be to i d e n t i f y  as m a n y  talented and  b r i g h t  S C / S T  students  

as p o s s i b l e  at school  stage and  o rg a n is e  spec ial  c o a c h i n g  c la s s e s  

to p r e p a r e  them  to c o m p e t e  w it h  o th er  students  for a d m i s s i o n  

to pr o fe ss io n a l  c o u r s e s  in e n g in ee r in g  and  t e c h n o lo g y  on th eir 

o w n  m e r it .  T h e  s c h e m e  for o r g a n is in g  such c o a c h i n g  c l a s s e s  in 

the Central  (S c h o o l s ,  N a v o d a y a  V i d y a l a v a s  and  o th er  id e n t i f ied  

institutions s h o u l d  be  w o r k e d  out and  i m p l e m e n t e d  in co l la b o r a t io n  

w it h  the N 'CER T  a n d  the  K e n d r i y a  V i d y a l a y a  S a n g a t h a n .

T h e  e nrolm ent  of g irls  in technical  e d u c a t io n  institutions 

at d e g r e e  level  is o nly  1 2 %, w h i l e  th-~:t at d i p l o m a  level  institutions 

it is about 17% .  O n e  of the most inh ib it in g  factors p r e v e n t in g  

girls  from joining c o u r s e s  in e n gin ee r in g  and  te c h n o l o g y  is the 

fact that the  vast  m a j o r i t y  of e n g in ee r in g  colleges  a n d  p o l y t e c h n i c s  

in the  country  do  not h a v e  g ir ls  hostels  at a l l .  E v e n  p r e s t i g i o u s  

institutions such  as the  I I T s ,  II Ms  and  R E C s  d o  not h a v e  a d e q u a t e  

re s id en t ia l  a c c o m m o d a t i o n  for girl s t u d e n t s .  T h i s  situation  sh o u l d  

be r e m e d i e d  b y  m a k i n g  a d e q u a t e  p r o v i s i o n s  for g ir ls  h ostels  in 

the d e v e l o p m e n t  p la n s  of the  institutions .  N e e d l e s s  to a d d  that 

s p ec ia l  in c en t iv es  s u c h  as s c h o l a r s h i p s ,  f r e e s h i p s ,  s t i p e n d s  etc .  

s h o u l d  be p r o v i d e d  to attract d e s e r v i n g  girl s tudents  to p r o fe ss io n a l  

c o u r s e s .  It m ay  a lso  be  useful  to o rg an is e  g u i d a n c e  s e m i n a r s  

for girl students  at the  +2  stage of the school  to m o t iva t e  them  

and  to g iv e  them  in s ig h t s  into the v a r io u s  b r a n c h e s  of e n g i n e e r i n g
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and t e c h n o l o g y .  E f forts  are  also  n e c e s s a r y  to see  that t e c h n i c a l l y  

trained  w o m e n  can co ntinue  in their  p r o f e s s i o n .  S p e c i a l  a r r a n g e m e n t s  

may be n e c e s s a r y  for this  to h a p p e n .

Most a d v a n c e d  countries  take  s p e c i a l  c a r e  of t h e i r  h a n d i c a p p e d  

p e o p l e .  In I n d i a ,  t h e y  are  often left to the  m e r c y  of an u n ca r in g  

s o c i e t y .  E v e n  th o u g h  the  national s a m p l e  s u r v e y  c o n d u c t e d  d u r in g  

the 1981 census  lists the n u m b e r  of p h y s i c a l l y  h a n d i c a p p e d  p e o p l e  

in the country  at 12  m i l l io n ,  it is e s t i m a t e d  that the  figure  to d a y  

will  be  n e a re r  80  mill ion  or about  10% of the  p o p u l a t i o n .  Most 

of them  a re  intelligent  young  p e o p l e  c a p a b l e  of b e i n g  tra ined  for 

p r o d u c t i v e  w o r k .  U n f o r t u n a t e l y ,  f a c i l it ie s  for te c h n ic a l  e d u c a t io n  

and  training  of the  h a n d i c a p p e d  a re  so m e a g r e  in the  country  

that th ey  can as w e l l  b e  c o n s i d e r e d  as n o n - e x is te n t .

T h e  t a s k s  re l a t e d  to the  s p e c ia l  p r o g r a m m e s  d i s c u s s e d  a b o v e  

are not only  c h a l l e n g i n g ,  but also  d i f f i c u l t .  A v a r i e t y  of training 

p r o g r a m m e s  w ill  h a v e  to be  d e s i g n e d .  T e a c h e r s  for training  the  

h a n d i c a p p e d  w il l  h a v e  to be t r a i n e d .  S p e c i a l  e q u i p m e n t  a n d  facil it ie s  

will  be r e q u i r e d  for im p a r t in g  training  to the  h a n d i c a p p e d .  T h e  

M in i s t r i e s  of Hu m a n  R e s o u r c e  D e v e l o p m e n t ,  L a b o u r  a n d  W e l f a r e  

will h a v e  to fo rm u la te  a major  s c h e m e  for th is  p u r p o s e  and  im p le m en t  

it w it h  a m i s s io n - o r i e n t e d  a p p r o a c h .  In itially  e fforts  s h o u l d  

be m a d e  to in t r o d u c e  training p r o g r a m m e s  for the  h a n d i c a p p e d  

in as m an y  e x i s t i n g  institutions as p o s s i b l e .

3. 9 E n t r e p r e n e u r s h i p  d e v e l o p m e n t

T h e  g r o w i n g  p r o b l e m  of u n - e m p l o y m e n t  an d  u n d e r - e m p l o y m e n t  

among  e n g i n e e r i n g  g r a d u a t e s  a n d  t e c h n i c i a n  d i p l o m a t e s  h as  b e c o m e  

a matter of se r iou s  c o n c e r n .  It is i m p e r a t i v e  that w e  s h o u l d  

e x p l o r e  n e w  a v e n u e s  to lead  students  in large  n u m b e r s  t o w a r d s  

se l f - e m p lo y m e n t  a n d  e n t r e p r e n e u r s h i p .

*
An e n t r e p r e n e u r  is a p e r s o n  w h o  in itiates an economic  

a ct iv it y  an d  m a n ag es  th e  s a m e  s u c c e s s f u l l y .  T h e  m yt h  that e n t r e ­

p r e n e u r s  are  born  is no m o re  v a l i d ,  b e c a u s e  it h a s  b e e n  p r o v e d  

that e n t r e p r e n e u r s  c a n  be  d e v e l o p e d  t h r o u g h  sc ie n ti f ic  m e t h o d s  

and  t r a in in g .  E n t r e p r e n e u r s h i p  d e v e l o p m e n t  p r o g r a m m e s  a im  at 

m o t i v a t in g ,  d e v e l o p i n g ,  a n d  c o u n se l l in g  potential  e n t r e p r e n e u r s  

to e s t a b l i s h  their  o w n  e n t e r p r i s e s  a n d  d e v e l o p  t h e i r  e n t r e p r e n e u r i a l  

s k i l l s ,  k n o w l e d g e  a n d  c o m p e t e n c i e s .  E n t r e p r e n e u r s h i p  d e v e l o p m e n t



thus e n c o m p a s s e s  efforts to d e v e l o p  e n t r e p r e n e u r s ,  n e w  e n t e r p r i s e s  

and h um an  r e s o u r c e s .

T h e  National Science  and  T e c h n o l o g y  E n t r e p r e n e u r s h i p  D e v e l o p ­

ment Board  ( N S T E D B )  e s t a b l i s h e d  u n d e r  the D ep artm en t  of S c i e n c e  

& T e c h n o lo g y  in 1982  has  a ttem pted  s e v e r a l  w o r t h w h i l e  s c h e m e s  

such as E n t r e p r e n e u r s h i p  D e v e l o p m e n t  P r o g r a m m e s  ( E D P s ) ,  E n t r e ­

p r e n e u r s h i p  A w a r e n e s s  C a m p s  ( E A C s ) , Science  and  T e c h n o l o g y  

E n tre p r en e u rs  P a r k  ( S T E P )  and  p r e p a r a t i o n  of o p p o r t u n i t y  p r o f i l e s .  

A n u m b er  of institutions h a v e  been  e:sta b 1 is h ed  in recent y e a r s  

b y  oth er  a g en cies  including State G o v e r n m e n t s  in v a r i o u s  p arts  

of the country  for training e n t r e p r e n e u r s .  A r e v i e w  of th eir  

p r o g r a m m e s  in d ica te s  that the t e c h n i c a l  and  managem ent  e d u c a t io n  

sy s t e m  has  not a d e q u a t e l y  r e s p o n d e d  to th ese  p r o g r a m m e s  a n d  

taken  a d v a n t a g e  of them .  E n t r e p r e n e u r s h i p  e du ca t io n  s h o u l d  

be  integrated  w it h  the formal s y s t e m  of technical  e d u c a t io n  b y  

introducing  su i ta b le  m o d u l e s .

S pecial  e n t r e p r e n e u r s h i p  d e v e l o p m e n t  p r o g r a m m e s  e x c l u s i v e l y  

for S & T  personnel  are essential  a n d  sh o u l d  be  i m p l e m e n t e d  in 

close  c o l la b o r a t io n  w ith  N S T E D B ,  C S L R  l a b o r a t o r i e s ,  I n d u s t r i a l  

D e v e l o p m e n t  B ank  of In d i a ,  D e p a r t m e n t  of Industrial  D e v e l o p m e n t  

and  such other  a g e n c i e s .  E n t r e p r e n e u r s h  ’ p a w a r e n e s s  c a m p s

s h o uld  be c o n du c te d  in e v e r y  e n g i n e e r i n g  college  and  p o l y t e c h n i c .  

S T E P s  s h o uld  be  e s t a b l i s h e d  in prcnximity to w e l l - e s t a b l i s h e d  

technical  education  institutions to serve ;  as centres  for in n o v a t i o n ,  

te chnology  tr a n sfe r ,  te ch n olo g y  u p g r a  dat ion  and  for p r o v i s i o n  

of s e r v i c e s  to present  and potential  e n t r e p r e n e u r s . E n t r e p r e n e u r s h i p  

as a subject  of study  sh o u l d  be i n t r o d u c e d  in all technical  and  

managem ent c o u r s e s .  We  need  to t r a in  more  an d  m o re  p e o p l e  

to start their o w n  industries  and  e n t e r p r i s e s  a ro u n d  id e n t i f i e d  

t e c h n o l o g i e s .

3 .1 0  Continuing education and re-training programmes

Altho ug h  th ere  is a g r o w i n g  a w a r e n e s s  for continuing  e d u c a t i o n  

and  re-training p r o g r a m m e s  in e n g i n e e r i n g  and  t e c h n o l o g y ,  the  

e x is t in g  faci l it ies  are g r o s s l y  i n a d e q u a t e .  T h e  p r o g r a m m e s  in 

o per a t ion  to d ay  are  generally  replica ;s  of the  formal  e d u c a t i o n  

p r o g r a m m e s .

: 32 :
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A major orga n isat io n al  c h a n g e  is n e e d e d  if the  s c o p e  of the 

continuing e d u c a t io n  ta s k s  is to be  a d d r e s s e d  p r o p e r l y  in the 

context of the  r a p i d l y  c h a n g i n g  t e c h n o l o g i e s .

T h e r e  is n e e d  to fo r m a l i s e  re-training  p r o g r a m m e s  for 

en gin eerin g  and  te c h n o l o g y  p e rs o n n e l  e n g a g e d  in all sectors  and  

these  s h o u l d  be m a d e  m a n d a t o r y .  I n c re as in g  u se  of m o d e r n  

c o m m u n ica t ion  d e v i c e s  like t e l e v i s i o n ,  c o m p u t e r ,  s a t e l l i t e s ,  

etc.  s h o u l d  be  m a d e  in continuing  e d u c a t i o n .  P r o g r a m m e d  learning  

p a c k a g e s  h a v e  to be  c r ea t ed  an d  d i s t a n c e  le arning  m e t h o d o l o g y  

e m p l o y e d  to e n a b le  s e l f - d e v e l o p m e n t  a n d  training  of all s c ie n t i f ic  

a nd  technical  p e r s o n n e l ,  w h o  w o u l d  care  to - and  n e e d  to - 

k e e p  t h e m s e l v e s  u p d a t e d .  T h i s  calls  for a d e f i n i te  s tra teg y  

of cr eating  k n o w l e d g e  b a s e ,  d e v e l o p i n g  re s o u r c e  m ater ial  and  

offering  m o d u la r  p a c k a g e s  of l e a r n in g ,  w h i c h  a mature  sc ientist  

and  technolo gist  can a v a i l  of .

Continuing  e d u c a t i o n  must b e c o m e  a national culture  and  

s h o u l d  form a r e c o g n i s e d  a c t iv it y  of all te chnical  e d u c a t i o n  

institutions.  In fact ,  much  of the m a n p o w e r  r e q u i r e m e n t s  in 

emerging  a r e a s  s h o u l d  be  met b y  retraining  technical  p e r s o n n e l  

a l r e a d y  in e m p l o y m e n t .



4 . 0  F I N A N C I A L  E S T I M A T E S

T a k i n g  into account the pr es en t  s c e n a r io ,  the p e r s p e c t i v e s  

of d e v e l o p m e n t  up to the ye-ir 2 00 5 A . D . ,  and the  tar, V r, to 

be u n d e r t a k e n  d ur ing  1990- 95 ,  it is e st im a te d  that the  barest  

m in im u m  financial  outlay r e q u i r e d  for technical  a n d  m a n ag em en t  

e du cat io n  d ur ing  the  8th Plan wil l  be R s . 4 7 39 .  10 c r o r e s  (Central  

sector :  R s . 3 6 5 6 ^1 0  c r o r e s ,  State sector :  R s . } 0 8 3 . 0 0  c r o r e s ) .  

F inancial  estimates  in respect  of each  s c h e m e  a re  in d icate d  

b e ! o v.':

( Rs . in L a k h s  )

SI .  Name  of the S c h e m e

N o .

Central

Sevent  h 

Plan 

outlay 

( a p p r o ­

v e d  )

sector

S ev e n th  

Plan 

Ex p n d t . 

A n t i c i ­

pated  )

P r o p o s e d  

outla y 

E ig h t h  

Plan

State sector

P r o p o s e d

outlay

E i g h t h

Plan

1 2 3 4 5 6

I. D IR E C T IO N  h A D M IN IS T R A T IO N

1. National T e c h n i c a l  100 212 1000

M a n p o w e r  In fo rm ation  

2. R e - o r g a n i s i n g ,

S y st e m  (NT .MIS )

620 2500

restructuring  and 

strengthening  A I C T E ,  its 

C o m m i t t e e s / B o a r d s  of 

S t u d ie s .

3. Grant of autonomy to - 1 10 500 500 

se lected  institutions .

4. S tr engthening  e x is t in g  - 120 1500  1500  

institutions and

e s t a b l i s h i n g  n e w  institutions 

for non-corporate  and  

u n o r g a n i s e d  se c t o r s .

I I .  T R A I N I N G

5. Regional E n gin ee r in g  2 0 00  5396  4 0 0 00  60 00  

Col leges ( R E C s ) .

6 . A p p r e n t i c e s h i p  tra in in g .  400 1019  5000  600

7. Central  Institutions 1 800  3 7 7 *> 10000

- T e c h n i c a l  T e a c h e r s ’

T r a i n i n g  Institutes ( T T T I s )

l c>l -
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- National Institute for 

Tra in in g  in In d u st r ia l  

E n gin ee r in g  ( N I T I E ) .

- National Institute  of 

F o u n d r y  and  F o rg e  

T e c h n o l o g y  ( N I F F T )

- School of P lan n in g  and  

A r c h i t e c t u r e  ( S P A )

8.  U G C  s c h e m e s  28 00  5595  15000

9.  A d v a n c e d  t e c h n ic i a n  300 178 1000  1000 

courses

10.  Re-structuring  co u rs es  - 130 200 1000

and  p r o g r a m m e s

. Promoting  technical  - 440 10 00 0  4000

e d u ca t io n  for w o m e n :  

setting up  of r e s id en t ia l  

p o l y t e c h n i c s  for w o m e n

12.  T r a i n i n g  and  technical  

e d u ca t io n  of the 

h and  i c a p p e d

I I I .  R E S E A R C H

13 .  I n d i a n  Institutes of 

T e c h n o l o g y  ( I I T s )

14.  I n d ia n  Institutes of 

M a n a g e m e n t  ( I I M s )

15.  D e v e l o p m e n t  of P . G .  

co u rs es

110 1500 1500

2000

1500

300

16.  D e v e l o p m e n t  of m a n a g e m e n t  100 

co u rs es

17 .  Institutional n e t w o r k

18.  International  Ce n tre  

for S c i e n c e  and 

T e c h n o l o g y  E d u c a t io n

19.  R e s e a r c h  and  D e v e l o p m e n t  

( R & D )  in s e l e c t e d  h i g h e r  

t e ch n ica l  institutions

IV .  E N G I N E E R I N G /T E C H N I C A L

C O L L E G E S  A N D  I N S T I T U T I O N S

200

600

10048

3364

815

151

500

111

500

25 0 0 0

10000

2000

1000

1500

1000

20000

500

4000

3000

5000

2 0. C o m m u n i t y  P o l y t e c h n i c s 950 1467 5000 5000

21 .  M o d e r n i s a t i o n  and  r e m o v a l  6000  20 47 2  8 0 0 0 0  10000

of o b s o l e s c e n c e



22. Thrust  areas of

technical education:

2500 11395 35000 10000

i) Creation of

in fr ast ru ct ur e  in areas  

of e m e r g i n g  te chnology

ii) Strengthening of facilities

in crucial areas of technology 

w h e r e  w eakness  ex ists

iii) Program m es of new  and im proved  

technologies offering courses 

in specia lised  fields

23. Institution-industry 

interaction

24 . Curriculum  developm ent

25. Continuing education 

including faculty and staff 

developm ent

26 . (i)  Special institutes 1350

for rural and appropriate  

technology

(ii)  Experim ental pilot

projects for integrated 

rural developm ent

V. OTHER SCHEMES

27. In d ian 'Ins t itute  of - 1800 25000

T e c h n o lo g y ,  Assam

28.. Longowal Institute of - 400 600

Engg . and Technology

29 .  Educational Consultants - 120 10 

India L td .

30. New  quality  im provem ent 100 

program m es

■j1 Completion of developm ent - -

schem es continuing from previous  

3 Ians

370 1500

317 800

203 1500

90 2500

5 00

1500

3000

1000

15000
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I

VI. NEW  S C H E M E S /P R O G R A M M E S

3 2 . Strengthening  State

D irecto rates  of T e c h n i c a l  

E d u ca t io n

2500

33 .  N e w  institutions u n de r  

State sector

1 0 0 0 0

, ,  National A c c r e d i t a t io n  
34 . „  ,

Doard

20 500 100

3 5 _ T e c h n o l o g y  w a t c h

36 S u p p o r t  to p r o fe s s io n a l  

b o d i e s

20

50

200

300

200

300

37. E n t r e p r e n e u r s h i p  d e v e l c n m e n t  -

3 g P ro jects  for rural  d e v e l o p ­

ment b y  engin ee r in g  colleges  

and o th er  te chnical  e d u c a t io n  

instituiions

25 500

300

300

300

39.  D e v e l o p m e n t  of te c h n ic i a n  

edu ca t io n  s y s t e m

100  5 0000 2 0000

40 E s t a b l i s h m e n t  of four

Regional  L i b r a r i e s  in s c i e n c e ,  

eng in ee r in g  & t e c h n o lo g y

3200

41.  Promotion  of e x c e l l e n c e 10 000

G R A N D  T O T A L :  22000 7Q043 36 5610 1083 00
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5 . °  C O N C L U S I O N

In t h i s  r e p o r t ,  we  have  h i g h l i g h t e d  the  impor tant  t a s k s  

fo r  the 8th P lan .  These  inc lud e  the  f o l l o w i n g :

( a )  Im provement  of  q u a l i t y  and s t a n d a r d s .

( b )  U p g ra d a t io n  of  i n f r a s t r u c t u r a l  f a c i l i t i e s .

( c )  L in k age s  w ith  i n d u s t r y ,  national  l a b o r a t o r i e s ,  
d eve lo pm enta l  s e c to r s  e tc .

( d )  T echno logy  watch  and a sse ssm ent  of  manpower  n e e d s .

( e )  Measu res  to p r e v e n t  ' b r a i n  d r a i n ' .

( f )  P romotion  of r e s e a r c h .

/ g )  S teps  to ensure  c o s t - e f f e c t i v e n e s s .

(h'J S pec ia l  p rog ram m es  fo r  SC/ST, women and the  
p h y s i c a l l y  h a n d i c a p p e d .

( i )  E n t r e p r e n e u r s h ip  dev e lo p m e n t .

( j )  Continuing educat ion  and r e - t r a i n i n g  p ro g r am m es .

2. We have  made c e r ta in  p r i o r i t y  recommendat ions .  We fee l  

that it is e s sen t i a l  that  these  recommendat ions  a r e  a d o p te d  

for  execut ion  in the 8th P lan .  O t h e r w i s e ,  t echn ica l  educat ion  

in Ind ia  w i l l  not be  a b l e  to k eep  pace  w i th  the  r a p i d  i n d u s t r i a l  

p r o g r e s s  that  is  l i k e l y  to occur  in the  fu tu re .  j

3. T r a in ing  of  h i g h l y  s k i l l e d  techn ica l  m anpower  and u p g r a d a ­

tion of  the  q u a l i t y  of  e x i s t i n g  ins t i tu t ions  seem to b e  two  of  

the main t a s k s  that  we f a ce  in the  8th P lan .  It i s ,  t h e r e f o r e ,  

e x t r e m e ly  important  to r e v a m p  p o ly t e c h n i c  educat ion  and im p r o v e  

the i n f r a s t r u c t u r e  o f  ou r  eng inee r ing  c o l l e g e s .  It i s  e q u a l l y  

n e ce s s a r y  to im p r o v e  the  f a c i l i t i e s  o f  our  b e t t e r  ins t i tu t ions  

so that they  a r e  a b l e  to b e  c o m p e t i t i v e  i n t e rn a t io n a l l y .  T h e r e  

is need f o r  r e o r i en ta t i o n  of  management educa t ion  and e n t r e p r e n e u r ­

s h i p  educat ion .

4. We have  made recommendat ions  w i th  r e g a r d  to s p e c i a l  p r eog ram m es  

in sc ience  educat ion  and p rog ram m es  f o r  the  u n d e r - p r i v i l e g e d .

5. We recommend the e s t ab l i s h m e n t  of  a  s e p a r a t e  b o d y  fo r  

funding  r e s e a r c h  in e n g in ee r ing  and t e c h n o lo g y .  O u ts tand ing  

i n d i v i d u a l s  and g ro u p s  w o r k i n g  in s c i e n t i f i c  and techn ica l  in s t i tu t ion s  

shou ld  b e  s u p p o r t e d  as uni ts  of  e x c e l l e n c e .  At l e a s t  fou r  r e g io n a l
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science  and en gin eerin g  l ib r a r ie s  s h o u l d  be e s t a b l i s h e d  dur in g  

the 8th Plan to ensure  that t e a c h e r s ,  r e se a rc h  s c h o l a r s  and 

students  h a v e  ac c e s s  to all the vital in f o r m a t i o n .

6. T h e  U n i v e r s i t y  Grants C o m m i s s i o n  has  to r e c e i v e  h i g h e r  

funding  t o w a r d s  s u p p o r t  for engineering  c o l l e g e s  and  other  technical  

institutions u n d e r  its ju r isd ict io n .

7. T a k i n g  all th ese  aspects  into c o n s i d e r a t i o n  an outlay  of 

R s . 4 7 3 9  crores  (Central  sector :  R s . 3 6 5 6 ,  State se c t o r :  R s . 1 0 8 3  

c r o r e s )  has  b e e n  p r o p o s e d  to im plem ent  t h e  v a r i o u s  r e c o m m e n d a t i o n s .  

T h i s  is the b a s ic  m in im u m  r e q u i r e m e n t  to cr eate  co n dit ion s  n e c e s s a r y  

for self-sustaining g r o w t h .  It is i m p e r a t i v e  that w e  s h o u l d  

invest  atleast this  much  in te c h n ic a l  & m anagem ent  e du ca t io n  

d u r in g  the 8th P la n ,  not or.*y to s t r e n g t h e n  our sc ientific  and 

technological  b a s e ,  but also to e n han ce  our d om e st ic  technological  

c a p a b i l i t i e s  a n d  promote  r e s e a r c h  a n d  d e v e l o p m e n t  in frontier 

a re a s  of sc ience  a n d  t e ch n olo g y .  N on- implementation  of the 

r e c o m m e n d a t i o n s  and  p r o p o s a l s  m a d e  in this  re po rt  w il l  h a v e  

v e r y  a d v e r s e  effects  on the d e v e l o p m e n t  of technical  m a n p o w e r ,  

w h i c h  in turn will  h a v e  serious  c o m s e q u e n c e s  on the  ove ra l l  

socio-economic d e v e l o p m e n t  of the c o u n t r y .

•  • •
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T e r m s  of re fe r e n c e  of the  W o r k i n g  G r o u p  on T e c h n ic a l  

& M an a ge m e n t  E d u c a t io n  - E i g h t h  F i v e  Y e a r  Plan

1. To take stock of the position l ikely  to be r e a c h e d  within

the area by  the end  of 1989-90  both in relation to original  p r o g r a m me s  

of Sev e n th  Plan  and  the n e w  in itiatives  u n de r  N P E - 1986  / P r o g r a m mes 

of Action 1986 to identify  p r o b l e m s  and  suggest e f fect ive  re medial  

m e a s u r e s .

2 . To suggest a f e a s i b l e  p e r s p e c t i v e  d ev e l o p m e n t  up to 2005

A D  keeping  in v i e w  the need  for grass-root planning and to make  

the benefits  of d e v e l o p m e n t  p r o g r a m m e s  a c c e s s i b l e  to ind i vi dual  

famil ies  of w e a k e r  sections of society  v i z .  S C s / S T s / w o m e n  / handi  - 

c a p p e d / b a c k w a r d  communi t ies  and  to fully i nvolve  cheir interests 

in the d r a w i n g  up of the d e v e l o p m e n t  p r o g r a m m e s .

3.  To  suggest m e a su r es  for u p g r a d i n g  the  s t a n d a r d s ,  facilities 

and  attainments of b a c k w a r d  S t a t e s / r e g i o n s / d i s t r i c t s .

4.  To s p e c i f y  in clear term s  the  o b j e c t i v e s  of the  p r o g r a m m e s  

in this  sector for the  E ig h t h  P l a n .

A N N E X U R E - I I

5. To  suggest m e a s u r e s  for e f fe c t iv e  l inkages  b e t w e e n  technical

and man agem ent edu ca t io n  a n d  o th er  d e v e l o p m e n t  sectors including  

e n v i r o n m e n t ,  h e a l t h ,  i n d u s t r y ,  e n e r g y ,  ag r icu ltu re ,  irrigation ,  

S & T ,  m ining ,  b a n k i n g / b u s i n e s s  and  co m m e r c e  in the  context of 

e m p l o y m e n t ,  se l f- em ploy m en t  and  e n t r e p r e n e u r s h i p  a ct iv it ie s .

xo  suggest in n o v a t i v e  m e a s u r e s  to i m p r o v e  the ex ist in g  

faci lit ies  for te chnical  a n d  m anagem ent  e du c a t io n ,  m a k e  it cost 

e ffective  in term s of e q u i p m e n t ,  b u i l d i n g s  e t c . ,  a n d  introduce  

low-cost alt ernat ives  to a c h i e v e  v a r i o u s  s p e c i f i e d  goals a n d  o b j e c t i v e s  

of educational  p l a n s .

7. To  c o n s i d e r  evolution  of an integrated  sy ste m  of c o m m e r c e /

b u s i n e s s /m a n a g e m e n t  e d u c a t io n  i n v o l v in g  I I M s / U n i v e r s i t y  Faculties 

of M a n age m e n t ,  C o m m e r c e  Co l leg es  etc.

8.  To  c o n s i d e r  the  e xten t  of e m igrat ion  of h i g h l y  e du c a t e d

tech nical  m a n p o w e r  a n d  m e a s u r e s  to reta in /attract  them  in c lu din g ,  

inter-alia ,  p r o p o s a l s  to m a k e  a v a i l a b l e  co u rs es  more  rele vant  to 

the e m er gin g  n e e d s  of v a r i o u s  d e v e l o p m e n t a l  sectors of e cono m y  

in the  country .

9 .  To  c o n s i d e r  such  o t h e r  matte rs  as the C h a i r m a n  c o n s i d e r s  

relevant  for the  fo rmulation  of E i g h t h  F i v e  Y e a r  P lan .

10 .  To  formulate  p r o p o s a l s  for the E ig ht h  F i v e  Ye a r  Plan 

( 1 9 9 0- 9 5 )  in the light of the a b o v e  p e r s p e c t i v e  indicating  pr io r i t i e s ,

policies  and financial  costs .

* * * * * * * *


