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A B S T R A C T

N e a r l y  one t h i r d  of our N a t i o n a l  H i g h w a y s  h a v e  a c c e p t a b l e

r i d i n g  s u r f a c e  q u a l i t y .  T h e  r e a s o n  for p o o r  m a i n t e n a n c e  o f

N a t i o n a l  H i g h w a y s  h a s  b e e n  a t t r i b u t e d  to i n a d e q u a t e  f u n d s  

p r o v i d e d  for m a i n t e n a n c e -  T h i s  p a p e r  a t t e m p t s  to e x a m i n e  the 

e x t e n t  to w h i c h  the a c t u a l  e x p e n d i t u r e  on m a i n t e n a n c e  of H i g h w a y s  

d e v i a t e d  f r o m  t h e  d e s i r a b l e  l e v e l s  d u r i n g  t h e  l a s t  d e c a d e .  

A n n u a l  n o r m a t i v e  r e q u i r e m e n t  for m a i n t a i n i n g  e a c h  k i l o m e t r e  of 

H i g h w a y  w a s  c o m p u t e d  a f t e r  m a k i n g  a p p r o p r i a t e  a d j u s t m e n t  f o r  

r e l e v a n t  f a c t o r s  l i k e  l a n e - w i d t h ,  t r a f f i c  i n t e n s i t y  and n a t u r e  of 

t e r r a i n ,  and this w a s  c o m p a r e d  w i t h  the a c t u a l  e x p e n d i t u r e  on 

m a i n t e n a n c e  in e v ery S t a t e / U n i o n  T e r r i t o r y  d u r i n g  t h e  de c a d e .

The f i n d i n g s  r e v e a l  that a l t h o u g h  a d e q u a t e  f u n d s  r e l a t i v e  to 

n o r m a t i v e  r e q u i r e m e n t s  w e r e  a v a i l a b l e  for m a i n t e n a n c e  of N a t i o n a l  

H i g h w a y s  in most S t a t e s / U T s ,  a c o n s i d e r a b l e  p r o p o r t i o n  o f  the 

fun d s  w a s  a b s o r b e d  by c o n t i n g e n t  r e p a i r s  a r i s i n g  out of d a m a g e s  

d u e  to f l o o d s  a n d  l a n d s l i d e s ,  r e s u l t i n g  in t h e  n e g l i g e n c e  o f  

r o u t i n e  m a i n t e n a n c e .  T h e  s t u d y  h i g h l i g h t s  i n t e r - s t a t e

d i f f e r e n c e s  in the lev e l  of m a i n t e n a n c e  o f  N a t i o n a l  H i g h w a y s .  It

d o e s  not r u l e  out the p o s s i b i l i t y  of d i v e r s i o n  of f u n d s  i n t e n d e d  

f o r  m a i n t e n a n c e ,  in t h o s e  S t a t e s / U T s  w h e r e  N a t i o n a l  H i g h w a y s  

r e m a i n  u n d e r m a i n t a i n e d ,  d e s p i t e  a v a i l a b i l i t y  of a d e q u a t e  funds 

for r o u t i n e  m a i n t e n a n c e .  T h e  e x p e n d i t u r e  on m a i n t e n a n c e  of State 

H i g h w a y s  s e e m s  to be l o w e r  t h a n  n o r m a t i v e  r e q u i r e m e n t s ,  w i t h  a 

few e x c e p t i o n s ,  a l t h o u g h  n o t h i n g  c o n c l u s i v e  c a n  be said about 

S t a t e  H i g h w a y s ,  o w i n g  to i n c o m p l e t e  and i n c o n s i s t e n t  data. The

p a p e r  u n d e r l i n e s  the need for s t r i c t  s u p e r v i s i o n  and c o n t r o l  of 

m a i n t e n a n c e  e x p e n d i t u r e ,  as w e l l  as p e r i o d i c  e v a l u a t i o n  o f  r i d i n g  

s u r f a c e  q u a l i t y ,  to r e n d e r  m a i n t e n a n c e  a c t i v i t y  m o r e  r e s p o n s i v e  

to r e q u i r e m e n t s .

1



M A I N T E N A N C E  O F  H I G H W A Y S  -  A N  E V A L U A T I O N

C a p i t a l  a s s e t s  l i k e  r o a d s ,  b u i l d i n g s  and i r r i g a t i o n  p r o j e c t s  

h a v e  b e e n  c r e a t e d  o v e r  a p e r i o d  o f  t i m e ,  a n d  a s  s u c h ,  t h e s e  

w a r r a n t  r e g u l a r ,  a d e q u a t e  a n d  t i m e l y  m a i n t e n a n c e ,  if t h e y  are not 

to d e t e r i o r a t e  a n d  fall into d i s u s e .  M a i n t e n a n c e  to r e p l a c e m e n t  

c o s t - r a t i o s  b e i n g  a s  h i g h  as 1 : 3 0 1 in t h e  c a s e  of r o a d s ,

m a i n t e n a n c e  is a c o s t - e f f e c t i v e  o p t i o n  in a r e s o u r c e - sc a r c e  

c o u n t r y  l i k e  o u r s .

The i s s u e  of m a i n t e n a n c e  o f  r o a d s  in the c o u n t r y  h a s  a s s u m e d  

u r g e n c y  in t h e  c o n t e x t  o f  t w o  f a c t o r s .  F i r s t ,  a c c o r d i n g  to t h e  

P l a n n i n g  C o m m i s s i o n , *  t h e r e  was a l r e a d y  a b a c k l o g  of m a i n t e n a n c e  

a r r e a r s  at t h e  b e g i n n i n g  o f  the F i r s t  F i v e  Y e a r  Plan. Second,, 

e v e n  r o a d s  t h a t  w e r e  n e w l y  c o n s t r u c t e d  d u r i n g  the P l a n s  req ire 

r e g u l a r  a n n u a l  m a i n t e n a n c e ,  and s u r f a c e  r e n e w a l s  e v e r y  three to 

t w e l v e  y e a r s ,  d e p e n d i n g  u p o n  the t y p e  o f  s u r f a c e .  In the a b s e n c e  

of a d e q u a t e  m a i n t e n a n c e ,  t h e  c u m u l a t i v e  i m p a c t  of t h e s e  t w o  

f a c t o r s  is l i k e l y  to be c o n s i d e r a b l e .

The P l a n n i n g  Coia'ni s s i o n  c o n d u c t e d  a c r i t i c a l  s t u d y  on the

p r o b l e m  of r o a d  m a i n t e n a n c e  and r e p o r t e d  its f i n d i n g s  in F e b r u a r y
2

1987. T h i s  s t u d y  t a k e s  a r a t h e r  a l a r m i n g  v i e w  o f  the state of 

r o a d s  in I n d i a -  It p o i n t s  o u t  t h a t  t h e  c u m u l a t i v e  i m p a c t  o f  

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

s u r f a c e  q u a l i t y .  It e v e n  w a r n s  o f  an i m p e n d i n g  b r e a k d o w n  of the 

r o a d  n e t w o r k  b e y o n d  r e d e m p t i o n  u n l e s s  m a i n t e n a n c e  r e c e i v e s  the 

p r i o r i t y  it d e s e r v e s .



A n  e x p e r t  g r o u p  w a s  c o n s t i t u t e d  by the M i n i s t r y  o f  S u r f a c e  

T r a n s p o r t  ( M O S T )  to c o n d u c t  a t e c h n i c a l  s t u d y  to a s s e s s  t h e

r i d i n g  s u r f a c e  q u a l i t y  o f  N a t i o n a l  H i g h w a y s  in v a r i o u s  S t a t e s .  

T h i s  s t u d y  f o u n d  t h a t  in 1 9 8 3  - 8 4 ,  o n l y  29 p e r  c e n t  o f  o u r

N a t i o n a l  H i g h w a y s  h a d  a c c e p t a b l e  r i d i n g  s u r f a c e  q u a l i t y .  T a b l e  1 

g i v e s  the p e r c e n t a g e s  of N a t i o n a l  H i g h w a y s  in G o o d ,  Fair and P o o r  

c o n d i t i o n  in v a r i o u s  S t a t e s  o b t a i n i n g  in 1 9 8 3 - 8 4 .  We find th a t  

t h e r e  a r e  w i d e  i n t e r - S t a t e  v a r i a t i o n s  w i t h  s o m e  S t a t e s  h a v i n g  

l o n g e r  s t r e t c h e s  o f  g o o d  r o a d s  t h a n  o t h e r s

In v i e w  o f  t h e s e  d i s h e a r t e n i n g  o b s e r v a t i o n s  on t h e

c o n d i t i o n s  of o u r  r o a d  n e t w o r k s  it is n e c e s s a r y  to i d e n t i f y  the 

f a c t o r s  c o n t r i b u t i n g  f o r  t h e  d e t e r i o r a t i o n  o f  r i d i n g  s u r f a c e  

q u a l i t y .  It is in t h i s  c o n t e x t  t h a t  m a i n t e n a n c e  a s s u m e s

r e l e v a n c e .  For, a d e q u a t e  a n d  t i m e l y  m a i n t e n a n c e  is a s i g n i f i c a n t  

f a c t o r  d e t e r m i n i n g  r i d i n g  s u r f a c e  q u a l i t y .

H o w e v e r ,  it m a y  be p o i n t e d  out he r e  t h a t  m a i n t e n a n c e  is by 

no m e a n s ,  t h e  s o l e  d e t e r m i n a n t  o f  r o a d  c o n d i t i o n s -  In f a c t ,  

d e s p i t e  a d e q u a t e  m a i n t e n a n c e  e f f o r t s ,  s t r u c t u r a l  i n a d e q u a c i e s  a n d  

i n h e r e n t  c r u s t  d e f i c i e n c i e s  in c o n s t r u c t i o n  c o u l d  s e r i o u s l y  

h a m p e r  p a v e m e n t  q u a l i t y -  H e a v i e r  a x l e  l o a d s  a n d  i n c r e a s e d  

t r a f f i c  i n t e n s i t i e s  m o r e  t h a n  w h a t  the r o a d s  w e r e  o r i g i n a l l y  

d e s i g n e d  to b e a r ,  a r e  o t h e r  f a c t o r s  c o n t r i b u t i n g  to d e t e r i o r a t i o n  

of r o a d  s u r f a c e .  To c a p t u r e  the c u m u l a t i v e  i m p a c t  o f  all t h e s e  

f a c t o r s  o n  r i d i n g  s u r f a c e  q u a l i t y  w o u l d  be o u t s i d e  the s c o p e  o f  

t h i s  p a p e r ,  a s  it w o u l d  i n v o l v e  t e c h n i c a l  e v a l u a t i o n  o f  d a t a  

w h i c h  a r e  not a v a i l a b l e .  T h e r e f o r e ,  t h i s  p a p e r  is r a t h e r  l i m i t e d  

in s c o p e .  It p r o p o s e s  to e x a m i n e  the a d e q u a c y  o r  o t h e r w i s e  of 

m a i n t e n a n c e  e f f o r t s .  T e c h n i c a l  c o m m i t t e e s  a p p o i n t e d  fr o m  t i m e  to 

t i m e  b y  the M i n i s t r y  o f  S u r f a c e  T r a n s p o r t  ( M O S T )  h a v e  p r e s c r i b e d  

s e p a r a t e  per u n i t  n o r m s  for m a i n t e n a n c e  o f  e a c h  c l a s s  o f  road
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II

The road n e t w o r k  in the c o u n t r y  c o m p r i s e s  N a t i o n a l  H i g h w a y s ,  

S t a t e  H i g h w a y s ,  r o a d s  of i n t e r - s t a t e  i m p o r t a n c e ,  D i s t r i c t  roads, 

R u r a l  and V i l l a g e  r o ads, and U r b a n  r o ads, in a d d i t i o n  to roads 

a d m i n i s t e r e d  by a g e n c i e s  like E l e c t r i c i t y  Board, B o rder R o a d s  

O r g a n i s a t i o n  and others. E a c h  of t h e s e  n e t w o r k s  is a d m i n i s t e r e d  

by d i f f e r e n t  a u t h o r i t i e s  - the C e n t r a l  g o v e n m e n t  in r e spect of 

N a t i o n a l  H i g h w a y s ,  t h e  S t a t e  g o v e r n m e n t s  in r e s p e c t  o f  S t a t e  

H i g h w a y s  and L o c a l  B o d i e s  in r e s p e c t  of U r b a n  roa d s  and V i l l a g e  

roads.

The P l a n n i n g  era w i t n e s s e d  c o n s i d e r a b l e  e x p a n s i o n  of the 

r o a d  n e t w o r k  f r o m  f o u r  l a k h  k i l o m e t r e s  in 1 9 5 0 - 5 1  to 18 l a k h  

k i l o m e t r e s  in 1989. A p p r o x i m a t e l y  h a l f  of th i s  is s urfaced. In 

I n dia, the road d e n s i t y  w o r k s  out to 0 . 4 6  k m s / s q u a r e  k i l o m e t r e ,  

w h i c h  c o m p a r e s  f a v o u r a b l y  w i t h  o t h e r  d e v e l o p i n g  c o u n t r i e s .

N a t i o n a l  H i g h w a y s  c o n s t i t u t e  an a r t e r i a l  n e t w o r k  c o n n e c t i n g  

s t a t e  c a p i t a l s ,  m a j o r  c i t i e s  and t o w n s  of e c o n o m i c  im p o r t a n c e .  

It has g r o w n  from 2 2 2 5 5  kms. in 1 9 5 0 - 5 1  to 3 3 9 2 5  kms in 1988-89. 

N a t i o n a l  H i g h w a y s  are c o n s t r u c t e d  a n d  m a i n t a i n e d  by the MOST, 

G o v e r n m e n t  o f  I n d i a .  W h i l e  t h e  M O S T  is r e s p o n s i b l e  for the 

o v e r a l l  p l a n n i n g ,  s a n c t i o n i n g  of p r o j e c t s ,  and p r o v i s i o n i n g  of 

f u n d s  f r o m  t h e  C e n t r a l  B u d g e t  f o r  e x p e n d i t u r e  on N a t i o n a l  

H i g h w a y s ,  the a c t u a l  w o r k  of c o n s t r u c t i o n  and m a i n t e n a n c e  has 

b e e n  e n t r u s t e d  to the sta t e  g o v e r n m e n t s  on a g e n c y  b a s i s  under 

A r t i c l e  258 of the C o n s t i t u t i o n .

M a i n t e n a n c e  of r o a d s  c o n s i s t s  of r o u t i n e  m a i n t e n a n c e  on the 

one h a n d ,  a n d  c o n t i n g e n t  m a i n t e n a n c e  on t h e  o t h e r .  R o u t i n e  

m a i n t e n a n c e  r e f e r s  to o r d i n a r y  r e p a i r s  l i k e  p a t c h  a n d  b e r m
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rep a i r s ,  s t r e n g t h e n i n g  of p a v e m e n t s  and s h o u l d e r s ,  a r b o r i c u l t u r e ,  

d r a i n a g e  etc. It a l s o  i n c l u d e s  p e r i o d i c  s u r f a c e  r e n e w a l s  t h r o u g h  

p r e - m i x  c a r p e t i n g ,  seini-dense c a r p e t i n g .  L i q u i d  Sand Seal Coat, 

etc. C o n t i n g e n t  m a i n t e n a n c e  is u n d e r t a k e n  to set r i g h t  d a m a g e s  

c a u s e d  by n a t u r a l  c a l a m i t i e s  like f l o o d s ,  c y c l o n e s ,  e a r t h q u a k e s ,  

etc. as w e l l  as c e r t a i n  s p e c i a l  r e p a i r s .  T h e  l a t t e r  c a t e g o r y  

v a r i e s  from y e a r  to ye a r  and from s t a t e  to s t a t e  d e p e n d i n g  up o n  

need .

In 1968, an e x p e r t  c o m m i t t e e  w a s  a p p o i n t e d  by the M O S T  to 

p r e s c r i b e  n o r m s  for r o u t i n e  m a i n t e n a n c e  as w e l l  as flood d a m a g e  

r e p a i r s  a n d  s p e c i a l  r e p a i r s . ^  T h i s  C o m m i t t e e  d i v i d e d  the 

N a t i o n a l  H i g h w a y s  in the c o u n t r y  into t h r e e  c a t e g o r i e s  b a s e d  on 

w i d t h  of c a r r i a g e w a y  into S i n g l e  L a ne, D o u b l e  L a n e  and M u l t i l a n e  

E x p r e s s w a y s .  E a c h  of t h e s e  w a s  f u r t h e r  s u b d i v i d e d  i n t o

s u b - c a t e g o r i e s  b a s e d  on the v o l u m e  of t r a f f i c  p a s s i n g  over them 

vi z .  L o w  T r a f f i c  ( L e s s  t h a n  4 50 c o m m e r c i a l  v e h i c l e s  d a i l y )  

M e d i u m  T r a f f i c  ( 4 5 0 - 1 5 0 0  cvd) and H e a v y  T r a f f i c  ( O v e r  1500 cvd). 

T h e  c o u n t r y  w a s  d i v i d e d  into four z o n e s  b a s e d  on the p r i c e  of 

m e t a l  chips. T h i s  w a s  n e c e s s i t a t e d  as the m e t a l  c h i p s  us e d  in 

r o a d  m a i n t e n a n c e  c o n s t i t u t e d  a s i g n i f i c a n t  p r o p o r t i o n  of 

m a i n t e n a n c e  c o s t ,  a n d  t h a t  p r i c e  o f  m e t a l  c h i p s  v a r i e d  

c o n s i d e r a b l y  from r e g i o n  to r e gion. N o r m s  on a p e r  m i l e  b a s i s  

w e r e  p r e s c r i b e d  for e a c h  of t h e s e  c a t e g o r i e s  and s u b - c a t e g o r i e s  . 

T h e r e  was, t h u s ,  a s e p a r a t e  set of per m i l e  n o r m s  for m a i n t e n a n c e  

of N a t i o n a l  H i g h w a y s  in each zone- B e s i d e s ,  c e r t a i n  fixed p r e m i a  

w e r e  also a l l o w e d  for N a t i o n a l  H i g h w a y s  in d i f f i c u l t  t e r r a i n ,  

viz. h i g h  r a i n f a l l  a r e a s ,  h i l l y  a r e a s  and d e s e r t  a r e a s .  In this 

p a p e r  we h a v e  c o m p u t e d  t h e  a v e r a g e  per k i l o m e t r e  n o r m  for 

m a i n t e n a n c e  of N a t i o n a l  H i g h w a y s  tin e a c h  s t a t e ,  b a s e d  on these 

pre s c r i p t i o n s .

6



We o b t a i n e d  f r o m  the M O S T ,  t h e  d i s t r i b u t i o n  of N a t i o n a l  

H i g h w a y s  a c c o r d i n g  to lane w i d t h ,  t r a f f i c  d e n s i t y  and t e r r a i n  

c h a r a c t e r i s t i c s ,  in e a c h  s t a t e  for the y e a r  1988. We a l s o  

c o m p u t e d  the p e r c e n t a g e  of N a t i o n a l  H i g h w a y s  in e a c h  zone w i t h i n  

e v e r y  s t a t e ,  from the da t a  p r o v i d e d  by the MOST- A p p l y i n g  the 

per k i l o m e t r e  n o r m s  for e a c h  c a t e g o r y / s u b - c a t e g o r y  / Z one , to the 

r e s p e c t i v e  l e n g t h s  o f  N a t i o n a l  H i g h w a y s  in e a c h  

c a t e g o r y / s u b ~ c a t e g o r y / Z o n e  , in e v e r y  s t ate, we o b t a i n e d  the total 

r e q u i r e m e n t  for m a i n t e n a n c e  as per n o r m s ,  for ea c h  state, at 1968 

prices. 1 *

From the ' T y p i c a l  R a t e  A n a l y s i s '  p r o v i d e d  by the M i n i s t r y  

(MOST) we c o m p u t e d  the p e r c e n t a g e s  o f  l a b o u r ,  b i t u m e n ,  and m e t a l  

chips g o i n g  into m a i n t e n a n c e  cost in each zone. U s i n g  w e i g h t e d  

a v e r a g e s  of l e n g t h s  of N a t i o n a l  H i g h w a y s  in e a c h  zone, w i t h i n  

e v e r y  s t a t e ,  we c o m p u t e d  the a v e r a g e  s h a r e s  of l a b o u r ,  b i t u m e n  

and m e t a l  c h i p s  u s e d  in m a i n t e n a n c e  in e v e r y  state. We i n f l a t e d  

the l a b o u r  c o m p o n e n t  o f  t h e  n o r m s  at 1 9 6 8  p r i c e s  b y  t h e  

I n d u s t r i a l  W o r k e r s '  C o n s u m e r  P r ice I n d e x , 111 ( L a b o u r  B u r e a u )  the 

b i t u m e n  c o m p o n e n t  by the b i t u m e n  i n d e x  c a l c u l a t e d  from the data 

p r o v i d e d  by the M i n i s t r y  of P e t r o l e u m  & C h e m i c a l s ,  and the m e t a l  

c h i p  c o m p o n e n t  by the i m p l i c i t  M i n i n g  and Q u a r r y i n g  p r i c e  index 

in the N a t i o n a l  A c c o u n t s  S t a t i s t i c s  to a r r i v e  at the per 

k i l o m e t r e  n o r m s  for m a i n t e n a n c e  at c u r r e n t  p r i c e s  for the d e c a d e  

1 9 7 9 - 1 9 8 8 ,  s t a t e w i s e .

We a l s o  o b t a i n e d  t h e  a c t u a l  m a i n t e n a n c e  e x p e n d i t u r e  on 

N a t i o n a l  H i g h w a y s ,  s t a t e w i s e ,  for the y e a r  1 9 7 9 - 1 9 8 8 ,  from the 

MOST. D i v i d i n g  th i s  by the l e n g t h  of N a t i o n a l  H i g h w a y s  in the 

r e s p e c t i v e  s t a t e s  in t h e  r e s p e c t i v e  y e a r s ,  we a r r i v e d  at the 

a c t u a l  per k i l o m e t r e  e x p e n d i t u r e  on m a i n t e n a n c e ,  s t a t e w i s e ,  for 

the d e c a d e  1 9 7 9 - 1 9 8 8 ,  al s o  at c u r r e n t  p r i c e s . 1V
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Both the n o r m s  as well as a c t u a l  e x p e n d i t u r e s  v a r y  w i d e l y  

from state to state. W h i l e  D e l h i  spe n t  as m u c h  as Rs. 2.2 lakhs 

per km on m a i n t e n a n c e  of N a t i o n a l  H i g h w a y s  in the y e a r  1988, 

N a g a l a n d  spent as l i t t l e  as Rs- 4 1 2 4  in the sa m e  yar. H o w e v e r ,  

it m a y  be p o i n t e d  out t h a t  in N a g a l a n d  as w e l l  as in o t h e r  

n o r t h - e a s t e r n  s t a t e s ,  a c o n s i d e r a b l e  p r o p o r t i o n  of N a t i o n a l  

H i g h w a y s  a r e  c o n s t r u c t e d  a n d  m a i n t a i n e d  by t h e  B o r d e r  R o a d s  

D e v e l o p m e n t  Board, w h i c h  is o u t s i d e  the p u r v i e w  o f  our a n a l y s i s .  

As such f i g u r e s  of e x p e n d i t u r e  p r e v a i l i n g  in t h e s e  s t a t e s  m a y  not 

r e f l e c t  c o r r e c t l y  the s i t u a t i o n  p r e v a i l i n g  in t h e s e  s t a t e s .  

N e v e r t h e l e s s ,  it w o u l d  be f a i r  to s a y  t h a t  t h e r e  a r e  w i d e  

i n t e r s t a t e  v a r i a t i o n s .

H o w e v e r ,  c o n s i d e r i n g  the fact that n o r m s  a l s o  v a r y  w i d e l y  

a c r o s s  s t a t e s ,  it is t h e  d e v i a t i o n  o f  e x p e n d i t u r e s  in e a c h  state 

from t h e i r  r e s p e c t i v e  s t a t e - s p e c i f i c  n o r m s  that i n t e r e s t s  us. 

T a b l e  3 c a p t u r e s  t h i s  a s p e c t .  The f o l l o w i n g  f o r m u l a  has been 

u s e d  to c o m p u t e  the d e v i a t i o n  index:

A c t u a l s  x 100

No rms

F i g u r e s  l e s s  t h a n  100 i n d i c a t e  s p e n d i n g  b e l o w  n o r m a t i v e  

r e q u i r e m e n t s  and v i c e  v e r s a .

T h e  T a b l e  s h o w s  t h a t  in 1 9 7 9 ,  a l l  s t a t e s  e x c e p t  t h r e e  

( A n d h r a  P r a d e s h ,  A s s a m  and G u j a r a t )  s p e n t  less t h a n  N o r m a t i v e  

r e q u i r e m e n t s ,  Del h i  h o w e v e r ,  s p e n t  o v e r  t w i c e  the n o rms. U p t o  

1982, b e s i d e s  D e l h i ,  o n l y  two s t a t e s  ( G u j a r a t  and K e r a l a )  spent 

in e x c e s s  of n o r m a t i v e  r e q u i r e m e n t s .  H o w e v e r ,  from 1983 o n w a r d s ,  

an i n c r e a s i n g  n u m b e r  of s t a t e s / U T s  b e g a n  to e x c e e d  the norms. In 

1988, 14 s t a t e s  and t h r e e  UTs s p e n t  o v e r  and a b o v e  w h a t  they were



r e q u i r e d  to, on the m a i n t e n a n c e  of N a t i o n a l  H i g h w a y s .  liven the 

m a g n i t u d e  of d e v i a t i o n s  from the n o r m s  is c o n s i d e r a b l e  in some 

c a s e s  - Delhi 3 4 1 - 6  per c e n t ,  Goa 250 per cent, West Bengal 191 

per c e n t ,  G u j a r a t  185 per c e n t .  T h e  a l l - I n d i a  a v e r a g e  i n d e x

w h i c h  was 81 per cent in 1979, d r o p p e d  to 6 8 . 8  per cent in 1982, 

e d g e d  c l o s e r  to 100 in 1985 and 1986 and in the last two years, 

1987 and 1988 e x c e e d e d  100. In 1988, the M O S T  spent 23.71 per 

cent more t h a n  r e q u i r e d  on the m a i n t e n a n c e  of N a t i o n a l  H i g h w a y s  

in the c o u n t r y .  The s t a t e s  w h e r e  m a i n t e n a n c e  e x p e n d i t u r e  was 

i n a d e q u a t e  were, Bihar, J&K, M a d h y a  P r a d e s h ,  M a n i p u r ,  N a g a l a n d ,  

R a j a s t h a n ,  Tam i l  Na d u  and A r u n a c h a l  Pradesh-

T a b l e  4 g i v e s  the n o r m a t i v e  r e q u i r e m e n t  of fun d s  c o m p u t e d  by

us,' f o r  a l l - I n d i a ,  a f t e r  m a k i n g  a p p r o p r i a t e  a d j u s t m e n t s  for

l a n e - w i d t h ,  t r a f f i c  d e n s i t y ,  g e o g r a p h i c a l  c h a r a c t e r i s t i c s  and

zonal l o c a t i o n .  To m a k e  it c o m p a r a b l e  w i t h  the f i g u r e s  g i v e n  in

Col. 2 of T a b l e  2 the l e n g t h  of N a t i o n a l  H i g h w a y s  in M i z o r a m ,

S i k k i m ,  T r i p u r a ,  and t h o s e  m a i n t a i n e d  by B o r d e r  R o a d s  D e v e l o p m e n t

Board, C o c h i n  Port T r u s t ,  and F e r r y  V e s s e l s  at P a n d u  h a v e  also

b e e n  i n c l u d e d  in c o m p u t i n g  t h e  t o t a l  r e q u i r e m e n t  o f  f u n d s

r e p o r t e d  in Col. 2 o'f T a b l e  4. Col. 3 g i v e s  t h e  r e q u i r e m e n t

f i g u r e s  p r o j e c t e d  by MOST. It is p o i n t e d  out that for the yea r s

1 9 7 9 - 8 3 ,  our e s t i m a t e s  are h i g h e r  th a n  t h o s e  of the M O S T ,  w h i l e

t h e r e a f t e r ,  t h e  t r e n d  r e v e r s e a s .  T h i s  m a y  be e x p l a i n e d

p a r t i a l l y ,  by the i n e v i t a b l e  i n - b u i l t  bias in our e s t i m a t e s ,  to

w h i c h  we h a v e  a l r e a d y  r e f e r r e d ,  in foo t no t e ( i i ) . B e s i d e s ,  it is

not c l e a r  what p r ice i n d e x  the M O S T  u s e s  to u p d a t e  the norms from

year to year. ^ W e  h a v e  used a c o m p o s i t e  p r i c e  ind e x  of l a b o u r

a g g r e g a t e  and b i t u m e n ,  in the p r o p o r t i o n  in w h i c h  t h e y  are u s e d
t

in m a i n t e n a n c e  a c t i v i t y .  The index us e d  by the M O S T  s e e m s  to 

h a v e  r i s e n  much f a s t e r  th a n  our index. C o l . 4 of T a b l e  l i s t s  the 

a v e r a g e  per k i l o m e t r e  n o r m  a d o p t e d  by the MOST, and C o l . 5 giv e s
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the a v e r a g e  per k i l o m e t r e  n o r m  c o m p u t e d  by us. From 1 9 8 4 - 8 5 ,  the 

M O S T  f i g u r e s  are c o n s i d e r a b l y  h i g h e r  t h a n  o u r  f i g u r e s ,  w h i c h  

e x p l a i n s  the s h o r t f a l l  l i s t e d  in Co 1. 5 of T a b l e  2.

B e s i d e s ,  the p e r c e n t a g e  s h o r t f a l l  l i s t e d  by the M O S T  in Col. 

5 of T a b l e  2 h a s  been o b t a i n e d  by c o m p a r i n g  r e q u i r e m e n t  f i g u r e s  

w i t h  a l l o t m e n t  f i g u r e s ,  w h i c h  in o u r  o p i n i o n ,  w o u l d  be 

m i s l e a d i n g ,  b e c a u s e ,  t h e  s t a t e s  s p e n d  m o r e  t h a n  t h e  a l l o t t e d  

a m o u n t ,  m o s t  of w h i c h  is s u b s e q u e n t l y  r e i m b u r s e d  by the Centre. 

T h e r e f o r e ,  in Col. 8 T a b l e  4 we h a v e  c o m p a r e d  t h e  d i f f e r e n c e

b e t w e e n  r e q u i r e m e n t  ( c o m p u t e d  by us) and a c t u a l  r e i m b u r s e m e n t .

H e r e  a g a i n ,  w e  f i n d  t h a t  t h e r e  w a s  s h o r t f a l l  u p t o  1 9 8 5 ,  

t h e r e a f t e r  t h e r e  w a s  no s h o r t f a l l .

The f o l l o w i n g  c o n c l u s i o n s  e m e r g e  from t h e s e  f i n d i n g s :  First 

t h a t  t h e  p r o b l e m  of i n a d e q u a t e  f u n d s  for m a i n t e n a n c e  is 

e s s e n t i a l l y  a pre 1985 p h e n o m e n o n ,  t h e r e a f t e r ,  t h e r e  is e v i d e n c e  

of s p e n d i n g  o v e r  a n d  a b o v e  t h e  n o r m a t i v e  r e q u i r e m e n t s  in t h e  

c o u n t r y  as a whole. T h e r e f o r e ,  in the c a s e  of N a t i o n a l  H i g h w a y s ,  

c i t i n g  p a u c i t y  of fun d s  as the r e a s o n  for u n d e r m a i n t e n a n c e  is 

u n t e n a b l e  in t h e  y e a r s  a f t e r  198 5 .  B e s i d e s ,  t h e  g a p  b e t w e e n  

r e q u i r e m e n t  and a c t u a l  e x p e n d i t u r e  is not as l a r g e  as it has b e e n  

m a d e  out to be, if we go s t r i c t l y  by the norms. S e c o n d ,  that the 

s i t u a t i o n  is not u n i f o r m  all over t h e  c o u n t r y .  T h e r e  are some

S t a t e s / U n i o n  T e r r i t o r i e s  w h i c h  a r e  c o n s t a n t l y  o v e r s p e n d i n g  

r e l a t i v e  to n o r m s .  D e l h i ,  p a r t i c u l a r l y ,  is a b i g  s p e n d e r ,

c o n s i s t e n t l y  s p e n d i n g  o v e r  t w i c e  t h e  n o r m a t i v e  r e q u i r e m e n t s  

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

i n c r e a s e s  a n d  h e a v i e r  t r a f f i c  i n t e n s i t i e s ,  a m a j o r i t y  o f  t h e  

S t a t e s / U n i o n  T e r r i t o r i e s  are over s p e n d i n g  in r e c e n t  years.
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H o w  d o e s  o n e  r e c o n c i l e  the fact that less than a third of 

N a t i o n a l  H i g h w a y s  h a v e  a c c e p t a b l e  r i d i n g  s u r f a c e  q u a l i t y  (Table 

1) w i t h  the f i n d i n g s  of t h i s  s t u d y  that i n deed a d e q u a t e  funds

w e r e  a v a i l a b l e  for m a i n t e n a n c e  of N a t i o n a l  H i g h w a y s ,  p a r t i c u l a r l y  

a f t e r  1985?

F i r s t l y ,  r i d i n g  s u r f a c e  q u a l i t y  m e a s u r e m e n t s  r e l a t e  to 

1 9 8 3 - 8 4 ,  w h i l e  o v e r s p e n d i n g  on m a i n t e n a n c e  r e l a t i v e  to n o r m a t i v e  

r e q u i r e m e n t s  is a p o s t - 1 9 8 5  p h e n o m e n o n .  It is p o s s i b l e  t h a t  

t h e r e  is i m p r o v e m e n t  in r i d i n g  s u r f a c e  q u a l i t y  a f t e r  1985. Th i s  

c a l l s  for a p e r i o d i c  e v a l u a t i o n  of r i d i n g  s u r f a c e  q u a l i t y .

S e c o n d l y ,  it is also p o s s i b l e  that the n o r m s  p r e s c r i b e d  for

m a i n t e n a n c e  w e r e  t h e m s e l v e s  on the l o w e r  side, and t h e r e f o r e ,

i n a d e q u a t e  to t h e  a c t u a l  n e e d s  t h a t  e x i s t .  S i n c e  we a r e  not 

t e c h n i c a l l y  c o m p e t e n t  to c o m m e n t  on the a d e q u a c y  of the n o r m s  

t h e m s e l v e s ,  we h a v e  t a k e n  t h e m  as g i v e n ,  a f t e r  a d j u s t i n g  for

i n c r e a s e d  t r a f f i c  I n t e n s i t i e s  and w i d e r  l a n e - w i d t h s -  T h i r d l y ,  it 

is p o s s i b l e  t h a t  a c o n s i d e r a b l e  p r o p o r t i o n  of the m a i n t e n a n c e  

e x p e n d i t u r e  is t a k e n  up b y  F l o o d  D a m a g e  R e p a i r s  a n d  S p e c i a l  

R e p a i r s ,  to t h e  d e t r i m e n t  of r o u t i n e  m a i n t e n a n c e .  I n d e e d  that 

t h i s  is so, is e v i d e n t  f r o m  T a b l e  5 w h i c h  g i v e s  t h e  s h a r e  of 

c o n t i n g e n t  m a i n t e n a n c e  in total. T h e  e x p e r t  c o m m i t t e e  a l l o c a t e d  

20 p e r  ce n t  o f  r o u t i n e  m a i n t e n a n c e  as the n o r m  for F l o o d  D a m a g e  

and S p e c i a l  R e p a i r s .  T h i s  s h o u l d  w o r k  out to 1 6 . 6 6  per ce n t  of 

the total. H o w e v e r ,  we find, th a t  in a m a j o r i t y  o f  the states, 

the a c t u a l  e x p e n d i t u r e  e x c e e d s  1 6 . 6 6  per cent. C o n s i d e r i n g  that 

s t a t e s  h a v e  l i t t l e  c o n t r o l  o v e r  c o n t i n g e n t  e x p e n d i t u r e ,  we 

d e c i d e d  to c h e c k  the e x t e n t  of d e v i a t i o n  of r o u t i n e  m a i n t e n a n c e  

e x p e n d i t u r e s ,  w i t h  r e f e r e n c e  to n o r m s  for r o u t i n e  m a i n t e n a n c e  

only.
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The a l l o t m e n t  f i g u r e s  for r o u t i n e  m a i n t e n a n c e  as we l l  as 

c o n t i n g e n t  r e p a i r s  w e r e  a v a i l a b l e  s t a t e w i s e ,  for the y e a r s  

1 9 7 9 - 8 8  from the MOST. A p p l y i n g  t h ese p r o p o r t i o n s  to the a c t u a l  

e x p e n d i t u r e s  for the r e s p e c t i v e  s t a t e s  for the r e s p e c t i v e  y e a r s ,  

we c o m p u t e d  the l i k e l y  a c t u a l  e x p e n d i t u r e  on r o u t i n e  m a i n t e n a n c e  

o n l y ,  d u r i n g  t h e  d e c a d e  and c o m p a r e d  t h i s  w i t h  the n o r m s  

p r e s c r i b e d  for r o u t i n e  m a i n t e n a n c e  by the 1968 e x p e r t  c o m m i t t e e  

all at c u r r e n t  prices. T a b l e  6 c a p t u r e s  the d e v i a t i o n  of a c t u a l  

e x p e n d i t u r e  o n  r o u t i n e  m a i n t e n a n c e  f r o m  t h e  n o r m a t i v e  

r e q u i r e m e n t s .  T h e  T a b l e  s h o w s  t h a t  r o u t i n e  m a i n t e n a n c e  h a s  

s u f f e r e d  b e c a u s e  of the h i g h  p r o p o r t i o n  of flood d a m a g e  r e p a i r s  

and s p e c i a l  r e p a i r s .  The c o u n t r y  as a w h o l e  s p e n t  on l y  57 per 

c e n t  of n o r m a t i v e  r e q u i r e m e n t  on r o u t i n e  m a i n t e n a n c e  in 1979, 

w h i l e  t h i s  p r o p o r t i o n  h a s  r i s e n  to 84 per ce n t  in 1988. P erhaps,  

the 20 per cent e a r m a r k e d  for c o n t i n g e n t  r e p a i r s  by the e x p e r t  

c o m m i t t e e ,  is i n s u f f i c i e n t  to m e e t  t h e  n e e d s .  T h e  n a t u r e  of 

c o n t i n g e n t  r e p a i r s  b e i n g  su c h  th a t  t h e y  w i l l  h a v e  to be a t t e n d e d  

to at the c o s t  o f  r o u t i n e  m a i n t e n a c e ,  w h e n e v e r  t h e  n e e d  ar i s e s .  

H o w e v e r ,  h e r e  it must be p o i n t e d  out that a few s t a t e s  and U n i o n  

T e r r i t o r i e s  h a v e  an i n d e x  of o v e r  100, e v e n  in t h e  c a s e  o f  

r o u t i n e  m a i n t e n a n c e .

T h e s e  f i n d i n g s  c o r r o b o r a t e  t h e  o b s e r v a t i o n s  m a d e  by a 

s p e c i a l  c o m m i t t e e  a p p o i n t e d  by t h e  M O S T  to r e v i e w  the a g e n c y  

s y s t e m  in S e p t e m b e r  19 8 3-  ̂ T h e  P l a n n i n g  C o m m i s s i o n  h a s  a l s o  

e x p r e s s e d  the v i e w  that the n o r m s  s p e c i f i e d  for F l o o d  and S p e c i a l
g

R e p a i r s  are i n a d e q u a t e ,  and wi l l  h a v e  to be r e v i s e d  u p w a r d s .  In 

t h i s  c o n t e x t ,  the r e c o m m e n d a t i o n s  of the T r i v e d i  C o m m i t t e e  are 

timely.
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N a t i o n a l  H i g h w a y s  c o n s t i t u t e  1.8 per cent of the total road 

n e t w o r k  in the c o u n t r y  in 1 9 8 4 - 8 5 ,  w h i l e  t h e y  a p p r o p r i a t e  

a p p r o x i m a t e l y  10 per cent sha r e  in the total e x p e n d i t u r e  on all 

roads. 7 per cent of the total m a i n t e n a n c e  e x p e n d i t u r e  on all 

r o a d s  Is s p e n t  on m a i n t e n a n c e  of N a t i o n a l  H i g h w a y s .  On an 

a v e r a g e ,  m a i n t e n a n c e  a c c o u n t s  for 30 per cent of all e x p e n d i t u r e  

on N a t i o n a l  H i g h w a y s  d u r i n g  the d e c a d e  1979-88-

III

S t a t e  H i g h w a y s  are the next most i m p o r t a n t  n e t w o r k  in the 

c o u n t r y .  O n c e  a g a i n ,  we a t t e m p t e d  to c o m p a r e  the a c t u a l  

e x p e n d i t u r e  on m a i n t e n a n c e  of S t a t e  H i g h w a y s  w i t h  the n o r m s  

p r e s c r i b e d  for the p u r p o s e .  H o w e v e r ,  d e t a i l e d  d i s t r i b u t i o n  of 

S t a t e  H i g h w a y s  in t e r m s  of la n e  w i d t h  t r a f f i c  d e n s i t y  and type 

of t e r r a i n  w a s  not a v a i l a b l e .  T h e r e f o r e  we c o u l d  not a p p l y  the 

m e t h o d o l o g y  u s e d  in the c a s e  o f  N a t i o n a l  H i g h w a y s ,  for 

c o m p u t a t i o n  of a v e r a g e  per k i l o m e t r e  m a i n t e n a n c e  n o r m  for State 

Hi g h w a y s -

H o w e v e r ,  the E i g h t h  F i n a n c e  C o m m i s s i o n  had w o r k e d  out the 

a v e r a g e  per k i l o m e t r e  m a i n t e n a n c e  n o r m s  for s i n g l e  l a n e  and
Q

d o u b l e  l a n e  r o a d s  in d i f f e r e n t  s t a t e s  at 1 9 8 3 - 8 4  p r ices- VJe 

o b t a i n e d  the l e n g t h  of s i n g l e  and d o u b l e  lane Sta t e  H i g h w a y s  in 

d i f f e r e n t  S t a t e s  d u r i n g  the y e a r s  1 9 7 9 - 1 9 8 3  from the S t a t i s t i c a l  

A b s t ract o f I ndia, and c o m p u t e d  the total n o r m a t i v e  r e q u i r e m e n t  

o f  f u n d s  for m a i n t e n a n c e  o f  S t a t e  H i g h w a y s  d u r i n g  t h e  y e a r s  

1 9 7 9 - 1 9 8 3 ,  u s i n g  the s a m e  c o m p o s i t e  price i n d e x  as d e f l a t o r s .  

F r o m  the C o m b i n e d  F i n a n c e  a n d  R e v e n u e  A c c o u n t  of t h e  CAG, we 

o b t a i n e d  the a c t u a l  e x p e n d i t u r e  on m a i n t e n a n c e  of State H i g h w a y s
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d u r i n g  the y e a r s  1 9 7 9 - 1 9 8 3  at c u r r e n t  p r ices. T a b l e  7 g i v e s  the

i n d e x  of d e v i a t i o n  of a c t u a l  m a i n t e n a n c e  e x p e n d i t u r e  f r o m  

n o r m a t i v e  r e q u i r e m e n t s  in the c a s e  of S t a t e  H i g h w a y s .

T a b l e  7 p r e s e n t s  no c o n s i s t e n t  p i c t u r e .  In all the five 

y e a r s  e x a m i n e d ,  the all I n d i a  a v e r a g e  e x p e n d i t u r e  on m a i n t e n a n c e  

of State H i g h w a y s  is b e l o w  n o r m a t i v e  r e q u i r e m e n t s ,  a l t h o u g h  t h e r e  

are a few s t a t e s  ( A s s a m  and B i h a r )  w h e r e  the I n d e x  is ov e r  100. 

We a s c e r t a i n e d  from the F i n a n c e  C o m m i s s i o n  that in some y e a r s ,  a 

l o t  o f  s t o r e s  a n d  s p a r e s  a r e  a c c u m u l a t e d ,  w h i c h  a r e  u s e d  in 

s u b s e q u e n t  y e a r s  w h i c h  m a y  e x p l a i n  the e x c e s s i v e l y  h i g h  i n d e x  

r e c o r d e d  in s o m e  s t a t e s .  A l s o ,  it is p o s s i b l e  t h a t  s o m e  

e x p e n d i t u r e s  of a c a p i t a l  n a t u r e  a r e  r e g i s t e r e d  in the R e v e n u e

A c c o u n t  o f  t h e  C A G ,  in w h i c h  c a s e ,  o u r  i n d e x  m a y  be an 

o v e r e s t i m a t i o n .

B e s i d e s ,  S t a t e s  li k e  G u j a r a t ,  U t t a r  P r a d e s h  and K e r a l a  w h i c h  

h a v e  c o n s i d e r a b l e  l e n g t h s  of S t a t e  H i g h w a y s  r e c o r d  no R e v e n u e

e x p e n d i t u r e  at a l l  in s o m e  y e a r s  a n d  n e g l i g i b l e  s u m s  o f  

e x p e n d i t u r e  in o t h e r  y e a r s ,  i n d i c a t i n g  t h a t  in t h e s e  S t a t e s ,  

m a i n t e n a n c e  e x p e n d i t u r e  on S t a t e  H i g h w a y s  is c l a s s i f i e d  u n d e r  

M i n o r  H e a d s  o t h e r  t h a n  S t a t e  H i g h w a y s '  or that t h e  e x p e n d i t u r e

d o e s  not f i g u r e  in the R e v e n u e  A c c o u n t  at all. In the a b s e n c e  of 

a c l e a r  or c o n s i s t e n t  p i c t u r e  no c o n c r e t e  c o n c l u s i o n s  c a n  be 

d r a w n  as to the s t a t e  of m a i n t e n a n c e  of S t a t e  H i g h w a y s  e x c e p t  to 

p o i n t  out t h a t  t h e  a v e r a g e  m a i n t e n a n c e  e x p e n d i t u r e  on S t a t e  

H i g h w a y s  is b e l o w  n o r m a t i v e  r e q u i r e m e n t s  d u r i n g  t h e  y e a r s  

1 9 7 9 - 1 9 8 3 .
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I V

T h e  f i n d i n g s  of' t h i s  s t u d y  p o i n t  o u t  to the f o l l o w i n g  

c o n c l u s i o n s :  First, that a l t h o u g h  the e x p e n d i t u r e  on m a i n t e n a n c e

of N a t i o n a l  H i g h w a y s  r e l a t i v e  to n o r m a t i v e  r e q u i r e m e n t s  has been 

a d e q u a t e  in r e c e n t  y e a r s ,  n e a r l y  40 per c e n t  of t h i s  is a b s o r b e d  

by Flood D a m a g e  R e p a i r s  and S p e c i a l  R e p a i r s ,  s e r i o u s l y  a f f e c t i n g  

r o u t i n e  m a i n t e n a n c e .  S e c o n d ,  that t h e r e  are w i d e  i n t e r - S t a t e

v a r i a t i o n s  in the e x t e n t  a n d  m a g n i t u d e  o f  d e v i a t i o n  of 

m a i n t e n a n c e  e x p e n d i t u r e s  f r o m  n o r m a t i v e  r e q u i r e m e n t s  w i t h  an 

i n c r e a s i n g  n u m b e r  of S t a t e s  s p e n d i n g  in e x c e s s  o f  n o r m a t i v e  

r e q u i r m e n t s .  T h e r e  are c e r t a i n  S t a t e s / U n i o n  T e r r i t o r i e s  w h i c h  

s p e n d  in e x c e s s  o f  n o r m a t i v e  r e q u i r e m e n t s  e v e n  f o r  r o u t i n e  

m a i n t e n a n c e ,  and in t h e s e  S t a t e s / U n i o n  T e r r i t o r i e s ,  p a u c i t y  of 

a d e q u a t e  f u n d s  for m a i n t e n a n c e  c a n n o t  be c i t e d  as a c a u s e  for 

u n d e r m a i n t e n a n c e  of N a t i o n a l  H i g h w a y s .  If N a t i o n a l  H i g h w a y s  in 

t h e s e  S t a t e s  still do not h a v e  a c c e p t a b l e  r i d i n g  s u r f a c e  q u a l i t y ,  

it p o i n t s  to the p o s s i b i l i t y  o f  l e a k a g e  of f u n d s  p r o v i d e d  for 
%

m a i n t e n a n c e .  T h i s  c a l l s  for s t r i c t  s u p e r v i s i o n  and c o n t r o l  of 

m a i n t e n a n c e  a c t i v i t i e s .  T h i r d ,  that the a v e r a g e  e x p e n d i t u r e  on 

m a i n t e n a n c e  o f  S t a t e  H i g h w a y s  f a l l s  s h o r t  o f  n o r m a t i v e  

r e q u i r e m e n t s  d u r i n g  the y e a r s  1 9 7 9 - 1 9 8 3 .

In th i s  c o n t e x t ,  it w o u l d  be a p p r o p r i a t e  to d r a w  a t t e n t i o n  

to the f i n d i n g s  of a s t u d y  c o n d u c t e d  by the C e n t r a l  R o a d  R e s e a r c h  

I n s t i t u t e .  E x a m i n i n g  the i m p a c t  of m a i n t e n a n c e  on r i d i n g  s u r f a c e  

q u a l i t y ,  the s t u d y  c o n c l u d e d  " R i d i n g  q u a l i t y  of a road s e c t i o n ,  

t h o u g h  g e t t i n g  i n f l u e n c e d  by t h e  p r o m p t n e s s  a n d  a d e q u a c y  o f  

m a i n t e n a n c e  o p e r a t i o n s ,  c a n n o t  be d i r e c t l y  t a k e n  as a m e a s u r e  of 

a d e q u a c y  o r  o t h e r w i s e  o f  m a i n t e n a n c e  e f f o r t s " .  As we h a v e  

a l r e a d y  p o i n t e d  out, o t h e r  f a c t o r s  li k e  r i d i n g  q u a l i t y  o b t a i n e d  

at the ti m e  of c o n s t r u c t i o n  or last s u r f a c e  c o u r s e  r e n e w a l ,  and
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the a d e q u a c y  of p a v e m e n t  t h i c k n e s s  for the p r e v a i l i n g  t r a f f i c  

c o n d i t i o n s ,  w o u l d  a f f e c t  r i d i n g  q u a l i t y  s i g n i f i c a n t l y .  A 

d i s c u s s i o n  w i t h  t h e  o f f i c i a l s  in t h e  M i n i s t r y  o f  S u r f a c e  

T r a n s p o r t  as w e l l  as in the C e n t r a l  R o a d  R e s e a r c h  I n s t i t u t e  

r e v e a l e d  that n e w l y  b u i l t  r o a d s  s e l d o m  a c h i e v e d  a c c e p t a b l e  r i d i n g  

s u r f a c e  q u a l i t y .  P e r h a p s ,  h e r e  l i e s  t h e  p r o b l e m  o f

i 1 1 - m a i n t a  ined H i g h w a y s ,  e v e n  t h o u g h  t h e r e  is no p a u c i t y  of funds 

for m a i n t e n a n c e .
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N O T E S

(i) Cost per k i l o m e t r e  of n e w  c o n s t r u c t i o n  o b t a i n e d  from

R o a d  D e v e l o p m e n t  P l a n  for I n d i a  ( 1 9 8 1 - 2 0 0 1 ) ,  M i n i s t r y  

o f  S h i p p i n g  & T r a n s p o r t ,  R o a d  s W i n g ,  1984. M a i n t e n a n c e  

n o r m s  per k i l o m e t r e  o b t a i n e d  f r o m  o u r  o w n  c o m p u t a t i o n .

(ii) A l t h o u g h  t h e  n o r m s  w e r e  at 1 9 6 8  p r i c e s ,  t h e

d i s t r i b u t i o n  of N a t i o n a l  H i g h w a y s  by C a t e g o r i e s  of l a n e  

w i d t h  a n d  t r a f f i c  d e n s i t y  p e r t a i n e d  to 1 988, so tha t

th e  s t a n d a r d i s e d  p e r  k i l o m e t r e  n o r m  c o m p u t e d  by us 

w o u l d  t a k e  int o  a c c o u n t  the d i s t r i b u t i o n  p r e v a i l i n g  in

1988. W h i l e  it w o u l d  h a v e  b e e n  m o r e  a c c u r a t e  to t a k e  

i n t o  a c c o u n t ,  t he a c t u a l  d i s t r i b u t i o n  p r e v a i l i n g  in the 

y e a r  1 9 7 9 - 1 9 8 8 ,  t h i s  d a t a  w a s  a v a i l a b l e  for the y e a r  

1 9 8 8  o n l y .  T o  t h e  e x t e n t  t h a t  t h e r e  w e r e  f e w e r  

s t r e t c h e s  o f  d o u b l e  l a n e  r o a d s  a n d  l e s s  t r a f f i c  d e n s i t y  

in the y e a r s  p r i o r  to 1 9 8 8  o ur e s t i m a t e s  of m a i n t e n a n c e  

n o r m s  for t h e s e  y e a r s  w i l l  be in ov e r e s t ima t i o n , and 

c o n s e q u e n t l y  o u r  i n d i c e s  o f  d e v i a t i o n ,  an

u n d e r - e s t i m a t i o n .  T h i s  m a y  e x p l a i n  t h e  s e e m i n g l y

i n - b u i l t  b i a s  in the i n d i c e s

( iii) We t r i e d  i n f l a t i n g  t he l a b o u r  c o m p o n e n t  o f  m a i n t e n a n c e  

n o r m s ,  u s i n g  b o t h  A g r i c u l t u r a l  l a b o u r e r s '  C P I  a n d  

I n d u s t r i a l  W o r k e r s '  CPI. T h e  r e s u l t s  w e r e  n ot v e r y  

s e n s i t i v e  to the i n d e x  u s e d .

( i v) B o t h  t he n o r m s  a n d  the a c t u a l  e x p e n d i t u r e  e x c l u d e  c o s t  

o f  s p a r e s / t o o 1 s , et c -  a nd d e p r e c i a t i o n  o f  m a c h i n e r y  and 

e q u  i pm en t .

( v) T h e  o f f i c i a l s  at the M i n i s t r y  o f  S u r f a c e  T r a n s p o r t ,  

R o a d s  W i n g  c o u l d  not g i v e  a n y  s a t i s f a c t o r y  i n d i c a t i o n  

o f  t h e  e x a c t  i n d e x  u s e d  for u p d a t i n g  the n o r m s .
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Table :1

C o n d i t i o n  o f  P a v e m e n t  o f  N a t i o n a l  H i g h w a y s  1 9 8 4 - 8 5

P e r c e n t a g e s

No. S t a t e G o o d F a i r P o o r

1 A n d h r a  P r a d e s h 31 .97 5 5 . 0 9 12 .94

2 A s s a m 0 . 8 1 7 8 . 7 3 2 0 . 4 6

3 B i h a r 3 3 . 4 9 5 9 . 9 6 6 . 5 5

4 C h a n d i g a r h 1 0 0 . 0 0 0 . 0 0 0. 00

5 D e l h i 1 0 0 . 0 0 0 . 0 0 0 . 0 0

6 G o a 1 1 . 0 6 7 0 . 5 9 18. 35

7 G u j a r a t 7 8 . 9 3 2 1 . 0 7 0. 00

8 H a r y a n a 3 3 . 8 4 6 6 . 1 6 0 . 0 0

9 H i m a c h a l  P r a d e s h 1 0 . 8 4 47 .89 41 . 26

10 J &  K 6 5 . 9 2 2 3 . 5 3 1 0 . 5 5

11 K a r n a t a k a 2 4 . 8 1 5 5 . 4 3 1 9 . 7 6

12 K e r a l a 6 . 0 6 9 3 . 9 4 0. 00

13 M . P 2 0 . 6 3 61 . 58 1 9 . 6 9

14 M a h a r a s h t r a 27 . 87 5 2 . 2 2 1 8 . 1 8

15 M a n i p u r 0. 00 0. 00 1 0 0 . 0 0

16 M e g h a l a y a 0 . 0 0 7 6 . 4 8 2 3 . 5 2

17 N a l a l a n d 0 . 0 0 0 . 0 0 1 0 0 . 0 0

18 O r i s s a 0 . 0 0 3 6 . 4 9 6 3 . 5 1

19 P u n j a b 2 8 . 0 3 6 1 . 3 7 1 0 . 6 0

2 0 R a j a s t h a n 3 7 . 5 2 2 3 . 2 3 3 9 . 2 6

21 T a m i l  N a d u 6 1 . 5 7 3 8 . 4 3 0 . 0 0
2 2 U . P 2 2 . 2 2 6 6 . 9 1 1 0 . 0 0
2 3 W e s t  B e n g a l 5 2 . 2 9 4 5 . 8 5 1 . 8 7
24 A r u n a c h a l 0. 0 0 1 0 0 . 0 0 0 . 0 0
2 5 P o n d i c h e r r y 0. 0 0 1 0 0 . 0 0 0 . 0 0
2 6 M i z o r a m 0 . 0 0 7 1 . 4 2 2 8 . 5 8
27 S i k k i m 0 . 0 0 0 . 0 0 1 0 0 . 0 0
2 8 T r i p u r a 0. 0 0 6 1 . 1 3 3 8 . 8 7

A l l  I n d i a 2 8 . 7 4 5 2 . 4 6 1 8 . 8 1

S O U R C E  : M O S T  ( R o a d s  W i n g )
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Table: 2

F u n d s  D e m a n d e d  A n d  F u n d s  F i n a l l y  a g r e e d  t o  b y  t h e  

M i n i s t r y  O f  F i n a n c e  F o r  M a i n t e n a n c e  A n d  R e p a i r s  

o f  N a t i o n a l  H i g h w a y s  i n  t h e  C o u n t r y

Y e a r  R e q u i r e m e n t  A m o u n t  S h o r t f a l l  P e r c e n t a g e

P r o j e c t e d  P r o v i d e d  S h o r t f a l l

T o  F i n a n c e

(Rs. i n c r o r e s )

1 9 7 0 - 7 1 13..50 12. 8 3 0. 67 4 .9 6 ° /So
1 9 7 1 - 7 2 16..00 14., 03 1 . 97 12. 31 Q/A>
1 9 7 2 - 7 3 16. 6 2 15.. 79 0. 8 3 4 .99 o /A*
1 9 7 3 - 7 4 15. 49 14., 73 0..76 4 .9 0 o /At
1 9 7 4 - 7 5 19. 5 9 17. 50 2..89 10. 67 %
1 9 7 5 - 7 6 20. 49 18..57 1 ..92 9. 37 %
1 9 7 6 - 7 7 24. 2 9 21 ..00 3..29 13. 5 4 ° /so
1 9 7 7 - 7 6 27..20 25..30 1 ..90 7 .26 %
1 9 7 8 - 7 9 34..50 28..85 5..65 16 .30 %
1 9 7 9 - 8 0 41..25 38..20 11,.05 26..79 %
1 9 8 0 - 8 1 55..55 3 7  ..00 10..55 33..39 %
1 9 8 1 - 8 2 55..55 47.. 00 8..55 15..39 %
1 9 8 2 - 8 3 60..08 5 1 .00 9..00 15..00 %
1 9 8 3 - 8 4 71 ..90 6 1 .00 18..90 15. 16 %
1 9 8 4 - 8 5 188..30 7 5 .00 33.. 3 0 30..75 %
1 9 8 5 - 8 6 1 1 6 .82 9 0 .00 2 6 .82 22..96 %

1 9 8 6 - 8 7 176.. 78 9 4 .25 8 2 .53 16..69 %

1 9 8 7 - 8 8 1 7 8 . 2 4 9 9 .03 79 . 21 4 4 .44 ° /A>

1 9 8 8 - 8 9 1 7 6 .36 1 1 7 .50 58 .86 33..37 ° /At

S o u r c e  : M O S T  ( R o a d s  W i n g )
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T a b l e : 3

I odei  of  D e f l a t i o n  of  ic tu al  Per ( 8  Da i ot e oa o ce  I i p e e d i t u r e  Froi  1961  I o n s

S . l o S t a t e : 1979 1900 1981 1982 1983 1984 1985 1986 1987 1988

1 Andhra Pradesh 1 0 1 . JO 1 8 . 7 6 6 9 . 7 8 T 1 . 1 2 1 0 1 . 2 8 1 0 9 . 3 4 8 9 . 2 1 1 0 1 . 9 0 1 2 6 . 3 7 1 3 8 . 8 8

2 i s s a i 1 2 1 . 1 0 8 3 . 9 3 9 3 . T1 6 T . 5 4 5 7 . 4 6 T3 85 1 0 4 . 2 5 9 T . 6 2 1 0 9 . 7 5 11 1 . 51

3 Bibar 7 4 . 0 0 7 1 . 4 8 6 6 . 5T 6 5 . 4 3 6 2 . 6 4 T4 44 1 0 8 . 6 3 1 1 0 . 6 9 9 0 . 4 0 7 2 . 6 2

4 Cband i ( a  rh TO 89 5 8 . 5 1 6 5 . 9 9 6 2 . 3 2 9 0 . 7 4 156  22 3 0 2 . 2 7 2 3 3 . 1 0 1 3 8 . 3 2 185  56

5 Delhi 2 1 4 . T3 2 0 0 . 7 5 1 5 T . 1 2 2 3 1 . 5 5 2 2 5 . 2 4 2 2 0 . 7 8 2 3 1 . 3 8 1 9 9 . T2 2 7 5 . 2 2 3 4 1 . 6 8

6 Goa 6 3 . 1 6 4 5 . 6 7 4 8 . 0 4 5 T . 8 4 1 3 8 . 4 3 8 7 . 9 2 1 5 3 . 6 7 3 5 3 . JO 2 0 7 . 7 6 2 5 0 . 1 4

7 Guj ar at 1 T 0 . 66 1 7 2 . 3 3 1 4 6 . 9 0 1 1 8 . T3 1 1 7 . 4 3 169 52 1 9 5 . 8 6 1 2 4 . 1 4 1 4 3 . 9 4 1 8 4 . 8 9

J Barraoa 6 3 . 0 1 6 6 . 4 8 59 . T1 6 1 . 8 3 7 5 . 1 8 7 4 . 8 0 T2 . 6 T 6 6 . 5 9 62 53 1 2 0 . 7 6

3 l i u c k a l  Pradesh 9 0 . 2 2 T 3 . T 8 5 3 . 2 1 5 9 .  T2 5 4 . 9 0 6 2 . 4 4 6 8 . 3 0 9 5 . 5 1 1 1 4 . 3 5 1 5 1 . 2 2

10 J 1 I 4 3 . 0 2 2 7 . 4 2 2 8 . 3 0 1 6 . 8 6 1 9 . 11 2 3 . 1 6 3 8 . 3 9 2 9 . 2 6 5 1 . 4 6 7 6 . 0 8

11 ( a n a t a k a 6 0 ( 1 T 9 . 4 1 T 3 . 0 4 8 3 . 4 7 9 0 . 3 7 82 39 9 0 . 0 1 1 0 0 . 3 0 1 1 3 . 6 5 1 4 2 . 11

12 ( e r a l a 9 0 . 9 6 1 1 8 . 0T 1 4 0 . 0 4 1 1 9 . 0 1 9 7 . 9 0 1 0 7 . 7 0 1 1 4 . 3 3 1 5 5 . 3 5 1 4 8 . 1 6 1 2 9 . 7 6

13 I . P $ 9 . 2 9 4 5 . 2 4 5 1 . 0T S6 . T1 5 3 . 8 7 6 1 . 2 3 T 7 . 9 0 T 4 . 6 9 7 5 . 7 5 9 2 . 9 7

14 i a h a r a s k t n T 8 . 0 6 T 9 . J T T 1 . 3 4 8 0 . 2T 1 0 2 . 8 6 8 9 . 9 1 1 0 4 . 7 8 1 0 T . T 4 1 1 0 . 6 8 1 3 1 . 2 6

IS l a oi po r T 1 . 1 9 3 1 . 4T 4 6 . 0 8 3 0 . 3 0 3 9 . 4 3 3 9 . 7 2 5 0 . 5 8 5 9 . 6 0 5 1 . 5 4 4 7 . 4 7

16 Be ( ha l ay a 47 01 3 6 . 4 7 5 0 . 5 9 66  38 109  35 1 2 1 . 8 3 1 3 0 . 7 9 1 0 0 . 2 6 7 5 . 1 6 1 1 4 . 9 1

IT Ralal aod 14 44 3 . 6 1 6 . 5 5 6 64 1 5 . 6 3 3 . 2 2 6 . 1 9 8 . T 3 3 . 2 8 1 1 . 9 4

le Ori ss a 6 1 . 6 0 5 4 . 7 9 5 4 . 9 8 T O . 19 8 0 . 0 4 7 8 . 6 9 9 4 . 9 7 1 0 9 . 9 3 9 4 . 7 4 1 3 6 . 1 2

is Pud  jab 9 4 . 9 6 6 8 . 2 3 T2 58 7 2 . 4 7 8 1 . 5 4 89 75 8 8 . 0 2 1 1 T . 4 3 1 4 1 . 3 2 1 8 1 . 8 8

20 ta ja sth ao 7 3 . 1 3 53 57 6 4 . 8T 5 7 . 4 8 7 0 . 0 8 7 1 . 9 3 8 1 . TT 9 9 . 5 T 1 1 1 . 9 3 8 7 . 4 4

21 Ta i i l  Dadu 4 3 . 2 5 3 3 . 8 8 3 4 . 0 3 3 4 . 2 2 3 8 . 8 7 5 2 . 2 3 6 3 . 5 8 6 6 . 4 9 7 2 . 6 6 8 3 . 2 5

22 11.P 0 4 . 6 5 8 7 . 8 6 8 1 . 3 4 9 3 . 4 9 9 9 . 2 4 9 5 . 2 5 1 0 7 . 8 6 1 0 3 . 1 8 8 5 . 9 6 1 2 9 . 9 4

23 t e st  Beaj al 98  31 8 5 . 0 8 8 3 . 0 6 5 2 . 7 1 6 5 . 7 5 9 2 . 4 8 1 1 6 . 0 2 1 2 0 . 2T 1 3 1 . 3 1 19 1 . 01

24 I m a c h a ) 3 . TO 4 . TO 6 . 2 1 1 3 . 1 6 1 3 . 5 5 2 1 . 2 6 3 T . 0 5 5 2 . T3

25 Pondicherry 7 7 . 6 1 8 3 . 1 6 1 6 3 . T 9 1 8 5 . 7 4 1 0 8 . 3 1

111  Iodi a 8 1 . 0 0 T 1 . 8 0 T O . 12 6 8 . 8 4 T 6 . 3 4 8 2 . 9 4 9 6 . 6 6 9 9 . 6 3 1 0 2 . 7 1 1 2 3 . T1



Table : 4

i l l  i a d i a  - D i f f e r e i c e  b etaeea  l e q u i r e a e n t  and Actual  Ex p e n d it u r e  

01 l a l a t e i a i c e  o f  l a t i o a a l  B i c b i a r s

1 2 3 4 5 6 T (

Tear Total  l e q t l r e i e a t l e q a l r e t e a t Per  I I  l o r i  for P er  11 I o n  for A ctual  I i p e a d l t o r e i a o u t  l e i ib tr - n c i s s / s i o m i u
i s  per l o r u P ro j e c t e d  to l a l a t e i a i c e  as  per l a ia t e a a a c e  as  per le p o r t e d  br S t a t e s sed  br F i a n c e or n i i N i s n i i T

l i . C r o r e  Coipated  hr i s F i aa ac e  hr HOST I 0 S T  P r o j e c t i o n ! I s ) oor c o ip o t a t io a s To HOST O T I I  1 0 1 1 ( 7 - 2 1

1JTJ 4 2 . 4 8 4 1 . 2 5 14214 14629 3 4 . 5 0 i . a .

1311 ( 1 . 5 2 5 5 . 5 5 1TT04 1 9 2 ( 9 4 3 . 1 9 4 0 . 8 4 - 1 9 .6 1

1 9(1 T 9 . SI 5 5 . 5 5 1T66T 2 5 2 ( 3 5 5 . 5 5 4 T . T 4 - 3 1 .7 6

1912 8 4 . 1 5 e i . i t 1 9 1 ( 2 2 6 9 ( 6 5 9 .  OT 5 6 . 4 T - 2 * 3 6

1 9 ( 3 9 1 . IT T 1 . 9 0 2 2 ( 2 1 2 9 1 95 T t . 2 2 6 1 . TT - 2 2 .9 0

1914 9 7 . 3 5 l l ( . 30 3 4 I 3T 3 I 5 9T ( 1 . 5 1 ( 1 . 2 6 - I T . 09
1965 9 8 . 9 2 I K . ( 2 36T2T 3 1 0 ( 9 9 6 . 1 9 ( T . 5 T - 1 1 .3 5
1986 1 0 5 . 3 0 1 7 6 . 7 1 5444T 3 2 432 1 0 4 . 2 5 1 0 6 . 9T 1 .6 T
H I T 1 1 1 . 3 8 1 7 8 . 2 4 5 4 8 58 3 3 0 4 ( 1 0 9 . 1 6 1 0 1 . 5 6 1 1 1

1 9 (1 1 1 4 . 6 5 1 T 6 . 3 6 5 1 9 ( 5 3 3T96 1 3 1 . 0 1 1 4 0 . 3 0 2 5 . 6 5

Source :  Col 3 , 4  t  6 ;  IOST

Col 7 :  C o i t r o l l e r  o f  tc c o a a ts  (H O ST )  

l o l t '  la ia t e a a a c e  o f  I I  i i  B i i o r n ,  S i k k l i ,  T r i p u r a ,  I I D B ,  f e r ry  v e s s e l s  at  P i a d u ,  

Cock i i  f o r t  T ra s t  etc  i i d a d e d  ia  tbe  c o i p o t a t i o a s .
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Percentage share of flood & Special Repairs in total 

Haintenance Expenditure (Actuals)

Table: 5

S.Ho. States 1979 1980 1981 1982 1983 1984 1985 1986 1987 1988

1 Andhra Pradesh 41.84 26.88 28.84 17.24 43.39 49.02 24.90 29.64 46.44 37.74
2 Assaa 53.31 52.91 45.01 36.14 33.05 45.87 44.82 32.89 38.87 44.19
3 Bihar 48.64 49.99 45.08 44.14 45.63 52.67 52.69 48.39 43.84 50.70
4 Chandigarh 0.00 0.00 0.00 0.00 0.00 44.44 60.05 32.48 0.00 0.00
5 Delhi 32.67 39.91 26.43 15.22 9.19 15.25 0.00 0.59 0.00 16.35
6 Goa 27.36 14.82 39.17 18.90 19.19 51.52 54.07 75.68 29.06 50.70
7 Gujarat 69.78 74.55 61.84 53.34 52.72 70.25 63.57 47.79 47.32 52.21
8 fiarjana 22.34 12.05 13.84 11.94 35.28 31.71 12.47 11.81 11.71 33.10
9 Biaacha] Pradesh 74.90 62.31 59.10 60.64 48.75 46.16 41.02 47.50 55.83 69.28
10 J k I 79.05 64.86 65.06 52.27 52.48 57.90 62.74 29.86 65.15 73.71
11 Karnataka 21.42 40.27 38.43 36.45 48.56 41.59 31.14 27.56 18.33 22.12
12 Kerala 54.11 58.88 54.99 46.99 20.01 42.05 34.32 28.34 31.00 52.89
13 M.P 23.28 13.09 16.39 16.39 25.82 39.98 32.53 32.14 27.39 27.63
14 Maharashtra 32.01 27.22 30.32 29.60 49.37 42.84 36.44 29.57 39.35 40.82
15 Manipur 32.55 38.34 37.11 32.79 38.90 25.85 43.70 29.41 40.74 49.71
16 Meghalaya 26.29 7.57 19.10 40.34 65.63 65.39 61.25 46.34 25.73 45.94
17 lalaland 77.78 24.69 62.92 53.37 0.00 0.00 0.00 0.00 0.00 0.00
18 Orissa 31.48 27.26 30.73 45.12 51.68 46.93 42.01 46.32 37.67 40.91
19 Punjab 34.69 11.22 13.95 14.09 14.01 19.92 27.40 27.53 30.29 53.53
20 Bajasthan 40.15 44.77 41.31 35.91 42.59 36.99 30.58 34.83 30.07 32.23
21 Taail Nadu 17.24 5.43 2.14 6.38 23.81 31.63 22.94 18.20 21.72 18.22
22 0.P 39.84 61.07 62.57 57.01 60.00 62.25 49.93 50.23 39.33 49.75
23 Nest Bengal 42.20 39.83 34.78 31.37 24.87 39.33 47.08 36.62 52.63 53.89
24 Arunachal 24.04 0.00 68.45 87.78
25 Pondicherry 37.99 32.96 45.00 17.84

All India 41.79 42.35 39.25 35.70 42.82 47.33 40.89 36.94 38.09 43.29

Source: The I0ST (Hoads King)
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Table :6

Index of Deviation of per KM actual Maintenance Expenditure Froi 1968 loris 

Soutine Maintenance only

SJo. States 1979 1980 1981 1982 1983 1984 1985 1986 1987 1988

1 Andhra Pradesh 71.05

2 Assai 67.90

3 Bihar 45.61

4 Chandigarh 85.07

5 Delhi 173.49

6 Goa 55.05

7 Gujarat 61.88

8 Haryana 58.72

9 fliaachal Pradesh 27.17

10 J & 1 10.82

11 Karnataka 57.02

12 Kerala 50.10

13 M.P 54.59

14 Maharashtra 63.69

15 Manipur 57.62

16 Meghalaya 41.58

17 Halaland 3.85

18 Orissa 50.65

19 Punjab 74.41

20 Sajasthan 52.52

21 Taail Hadu 42.95

22 0.P 61.11

23 Nest Bengal 68.20

24 Arunachal

25 Pondicherry

ill India 56.58

69.11 59.59 70.63 68.80 66.90

47.43 61.83 51.75 46.17 47.97

42.90 43.87 43.86 40.87 42.28

70.21 79.19 74.79 108.89 104.15

144.75 138.70 235.58 245.46 224.52

46.68 35.07 56.29 134.24 51.15

52.64 67.27 66.48 66.63 60.53

70.16 61.74 65.33 58.39 61.30

33.37 26.12 28.21 33.76 40.34

11.56 11.87 9.65 10.90 11.70

56.92 53.96 63.66 55.78 57.75

58.27 75.64 75.71 93.97 74.89

47.18 51.23 56.90 47.96 44.10

69.31 59.66 67.81 62.49 61.67

23.28 34.78 24.44 28.91 35.35

40.45 49.11 47.52 45.11 50.60

3.27 2.92 3.71 18.75 3.87

47.83 45.71 46.23 46.42 50.11

72.68 74.94 74.71 84.13 86.25

35.51 45.69 44.20 48.27 54.39

38.45 39.97 38.44 35.54 42.85

41.04 36.53 48.23 47.63 43.14

61.42 65.01 43.41 59.28 67.33

4.44 5.64 7.45 15.80

93.13

49.67 51.12 53.12 52.38 52.42

80.40 86.03 81.23 103.76

69.03 78.61 80.51 74.69

61.67 68.56 60.92 42.96

144.93 188.86 165.99 222.68

277.65 238.25 330.27 342.92

84.69 103.10 176.85 147.97

85.63 77.78 91.00 106.08

76.34 70.47 66.25 96.95

48.34 60.17 60.61 55.74

17.16 24.63 21.52 24.00

74.39 87.18 111.37 132.80

90.11 133.60 112.02 73.36

63.07 60.83 66.01 80.74

79.91 91.05 80.55 93.21

34.17 50.48 36.37 28.65

60.82 64.55 66.96 74.59

7.43 10.48 3.93 14.33

66.09 70.81 70.89 96.52

76.68 102.12 118.22 101.43

68.11 77.87 93.93 71.11

58.79 65.27 68.25 81.69

64.81 61.59 62.58 78.36

73.68 91.47 74.69 105.69

12.35 25.51 14.03 7.73

61.88 131.70 122.58 106.78

68.57 75.40 76.30 84.19
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Table :7

S t a t e  H i g h w a y s  - I n d e x  o f  D e v i a t i o n  o f  A c t u a l  p e r  K M  E x p e n d i t u r e
f r o m  N o r m s

S. No. S t a t e s 1 9 7 9 1 9 8 0 1 9 8 1 1 9 8 2 1 9 8 3

1 A n d h r a  P r a d e s h 9 3 . 1 1 8 1 . 4 7 1 0 0 . 1 6 8 9 . 2 3 7 4 . 3 5

2 A s s a m 5 5 3 . 1 8 4 4 2 . 7 3 5 4 5 . 4 4 4 4 1 . 9 6 4 9 8 . 4 5

3 B i h a r 2 3 5 . 1 7 3 1 1 . 5 0 2 8 1 . 9 0 1 6 1 . 3 5 1 7 2 . 7 8

4 G o a 3 4 . 8 7 1 6 . 6 0 1 7 . 6 3 3 3 . 4 6 5 9 . 9 4

5 G u j a r a t - - - - -

6 H a r y a n a 8 4 . 2 5 6 2 . 8 5 4 8 . 5 5 5 1 . 7 6 4 1 . 8 7

7 H i m a c h a l  P r a d e s h 1 0 9 . 1 7 9 4 . 9 5 7 9 . 8 9 7 6 . 3 1 6 3 . 9 9

8 J &  K - - - - -

9 K a r n a t a k a 4 7 . 2 0 4 5 . 9 8 3 6 . 4 2 4 3 . 7 6 4 1 . 5 5

10 K e r a l a 1 . 5 6 1 . 5 7 0 . 2 9 0 . 0 0 0 . 0 0

11 M . P 9 7 . 4 0 9 3 . 3 6 9 3 . 1 5 9 9 . 6 3 9 4 . 2 4

12 M a h a r a s h t r a 8 9 . 9 5 9 2 . 3 8 9 1 . 3 9 9 7 . 9 7 1 0 8 . 5 2

13 M a n i p u r 6 4 . 5 9 3 0 . 7 3 2 7 . 3 6 3 4 . 3 5 4 3 . 1 3

1 4 M e g h a l a y a - - - - -

15 N a l a l a n d 2 1 . 2 0 6 8 . 2 9 6 3 . 5 2 8 4 . 7 6 1 1 4 . 2 1

16 O r i s s a 5 6 . 7 5 6 8 . 6 2 6 0 . 7 2 5 9 . 7 7 5 8 . 3 4

17 P u n j a b 1 1 5 . 4 6 8 4 . 3 9 6 0 . 8 6 6 9 . 2 6 5 0 . 7 8

18 R a j a s t h a n 8 0 . 2 1 6 2 . 1 9 6 8 . 0 1 5 4 . 0 7 7 9 . 2 8

19 T a m i l  N a d u 1 1 0 . 4 5 6 7 . 6 3 2 2 2 . 3 3 6 4 . 1 2 1 0 9 . 9 0

2 0 U . P - - - - -

21 W e s t  B e n g a l 9 8 . 9 6 8 3 . 0 4 1 1 1 . 5 9 1 1 3 . 5 0 9 5 . 7 2

2 2 P o n d i c h e r r y 1 8 6 . 2 9 - 1 3 7 . 8 7 5 3 . 4 6

A l l  I n d i a 8 3 . 2 8 7 9 . 6 7 7 9 . 9 9 7 3 . 6 4 7 5 . 0 6
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NIPFP WORKING PAPER SERIES : 1989-90

Working 
Pa per No.

Title Author's Name

1/89

2/89

3/89

4/89

5/89

6/89

7/89

8/89

9/89

10/89

11/89

Aggregate Demand with Parallel 

Market s

The Exemption Limit and the 
Personal Income Tax:
An International Comparison

A Model of Local Fiscal Choice

Tax Evasion and Income 
Distribution

Optimal Mix of Urban Public 
Services: A Game Theoretic 
Approach
Personal Income Tax in India: 
Alternative Structures and 
Their Redistributive Effects

Income Inequality and Elasticity 
of Indian Personal Income Tax

Shifting Fiscal Frontiers 
of the Central Sales Tax:
An Approach Towards Equity

Panel Data Models and 
Measurement of States" 
Effort in India

Tax

Tax Reform in an Unconventional 
Economy - A Case Study of Somalia

Fiscal Policy and the Growth 
of Firms: A Study of India 
Engineering Companies

Arindara Das-Gupta 
Shovan Ray (March)

Pul in B Nayak 
Pawan K Aggarwal 
(May)

Shyam Nath
Brijesh C Purohit (May)

Shekhar Mehta 
(May)

Partha Ganguli 
Shyam Nath 

(July)
Pul in B Nayak 
Satya Paul 

(July)

Pawan K Aggarwal 
(August 1989)

Mahesh C Purohit 
(October 1989)

J V M  Sarma 
(November 1989)

Mahesh C Purohit 
(December 1989)

B N Goldar 
(December 1989)
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Working 

Pa per No.
Title Author's Name

1/90 

2/90 

3/90 

4 A90

5/90

6/90

7/90

8/90

Ec nomic Reforms in China 
a ^  their Impact : an overview

A Note on the Measurement of 
Import Substitution

Regional Pattern of Development 
in India

Growth of Manufacturing 
in India 1975-76 To 1985-86:
A Disaggregated Study

Intergovernmental Fiscal Trans­
fers in India:Some Issues of 
Design and Measurement

Taxation, Non-Tax Policy And the 
Economics of Equipment Leasing

An Empirical Analysis of 
Redistributive Impact of the 
Personal Income Tax :
A Case Study of India

Liberalisation of capital goods 
Imports in India

Amaresh Bagchi 
(February, 1990)

Hasheem N. Saleem 
(March, 1990)

Uma Datta Roy Choudhury 
(June, 1990)

Sahana Ghosh 
(June, 1990)

M.Govinda Rao 
Vandana Aggarwal 
(June, 1990)

Arindam Das-Gupta 
(July, 1990)

Pawan K Aggarwal 
(July, 1990)

B. N. Goldar 
V.S.Renganathan 
(August, 1990)
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