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ABSTRACT 

T h i s  r e p o r t  documen t s  a s ix -mon th  s t u d y  t o  d e v e l o p  a 
f ramework  o f  s o c i e t a l  cos t s  o f  a i r c r a f t  a c c i d e n t s  i n  A u s t r a l i a  
f o r  t h e  p u r p o s e  o f  a s s i s t i n g  t h e  D e p a r t m e n t  o f  A v i a t i o n  i n  
r e l a t i n g  cos t s  a n d  b e n e f i t s  i n  r e s o u r c e  management d e c i s i o n s  
a n d  f o r  a s s i s t i n g  t h e  Bureau  o f  A i r  S a f e t y  I n v e s t i g a t i o n  i n  t h e  
management of a v i a t i o n  s a f e t y  p r o m o t i o n  p r o g r a m s .  

A d e t a i l e d  set o f  u n i t  a n d  t o t a l  cos t  es t imates  f o r  
A u s t r a l i a  i n  1 9 8 0  is p r e s e n t e d  t o g e t h e r  w i t h  a l i t e r a t u r e  r e v i e w  
a n d  r e c e n t  work on a p p r o a c h e s  t o  v a l u i n g  human l i f e .  

Two c o s t . c o m p o n e n t s ,  f a t a l i t i e s  a n d  a i r c r a f t  h u l l  
d a m a g e / l o s s ,  a c c o u n t  f o r  a b o u t  9 6 . 5 %  of t o t a l  a n n u a l  cos t s  of 
$ 3 1  m i l l i o n .  .. 

The costs  of f a t a l i t i e s  a n d  i n j u r i e s  are  b a s e d  o n  t h e  
v a l u e  of f u t u r e  l o s t  w o r k  e f f o r t s  a n d  a r e  t o  be c o n s i d e r e d  as  
minimum v a l u e s  o n l y .  I n t a n g i b l e  s o c i a l  cos t s  s u c h  as  p a i n  a n d  
s u f f e r i n g  a re  n o t  e x p r e s s e d  i n  d o l l a r  terms. 

A l s o  t h e  u s e  o f  a v e r a g e  cos t  l e v e l s  is l i m i t e d  b e c a u s e  
o f  t h e  skewed d i s t r i b u t i o n  of m o s t  a c c i d e n t  cost  c h a r a c t e r i s t i c s .  

F u r t h e r  r e s e a r c h  d i r e c t e d  towards r e f i n e m e n t  of t h e  d a t a  
a n d  t h e  c o n c e p t u a l  a n d  e m p i r i c a l  b a s e s  o f  t h e s e  e s t i m a t e s  is  
recommended. 
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PREFACE 

The t a s k  of  v a l u a t i o n  of  a c c i d e n t s  f o r  p u b l i c  p o l i c y  
p u r p o s e s  is  b e s e t  by many p r o b l e m s ,  e s p e c i a l l y  t h o s e  r e l a t i n g  
t o  t h e  v a l u a t i o n  of  human l i f e  and s a f e t y .  The main p u r p o s e  of 
t h i s  work is t o  g u i d e  a c c i d e n t  c o u n t e r m e a s u r e  r e s e a r c h  i n  
d e t e r m i n i n g  s a f e t y  p r i o r i t i e s ,  a t a s k  which  i n v o l v e s  many 
d i f f e r e n t  s k i l l s .  Y e t  t h e  economic  v a l u a t i o n  i n p u t  i n  t h e  p a s t  
h a s  been  n o t a b l y  d e f i c i e n t  and  o f t e n  m i s l e a d i n g  i n  i t s  
c o n t r i b u t i o n  t o  a c c i d e n t  a n a l y s i s .  T h e r e  a r e ,  however ,  g r o u n d s  
f o r  o p t i m i s m  i n  r e c e n t  r e s e a r c h  d e v e l o p m e n t s  a f f e c t i n g  b o t h  
c o n c e p t u a l  and e m p i r i c a l  a p p r o a c h e s  t o  a c c i d e n t  v a l u a t i o n  and 
o the r  a reas  o f  h a z a r d  s u c h  as p o l l u t i o n  and p u b l i c  h e a l t h .  

The p r e s e n t  s t u d y  a t t e m p t s  t o  a p p l y  some of  t h e s e  
s y s t e m a t i c  c o n c e p t s  i n  t h e  i m p o r t a n t  area of a i r c r a f t  s a f e t y  and  
a c c i d e n t  r e s e a r c h ,  and  w h i l e  it r e p r e s e n t s  a f i r s t  s t a g e  i n  s u c h  
a p r o c e s s ,  i n  my v iew it  b r e a k s  u s e f u l  new g r o u n d .  Most of  t h e  
r e l e v a n t  p r e c e d e n t s  f o r  t h i s  work a re  f o u n d  i n  road a c c i d e n t  
s t u d i e s .  Road a c c i d e n t  c o s t i n g  h a s  a l o n g  r e c o r d  of  c o n f l i c t  
be tween  t h e o r y  and  p r a c t i c e .  T h e r e  are many d e f i n i t i o n s  o f  cos t ,  
t h e  choice of  which  becomes c r i t i c a l  o n c e  t h e y  are  u s e d  t o  
d e c i d e  "how much s a f e t y  i s  enough?"  The main e r ro r  of p a s t  u s e  
of  cos t  e s t ima tes  h a s  been  t o  assume t h a t  t h e  f i n a n c i a l  cos t  o f  
a c c i d e n t s  o c c u r r i n g  i n v o l u n t a r i l y  i n  s o m e  way r e p r e s e n t s  t h e  
v a l u e  s o c i e t y  p l a c e s  on t h e  a v o i d a n c e  of  a c c i d e n t s .  

The c o n c e p t u a l l y  correct  a p p r o a c h  f o r  i n v e s t i g a t i o n  of 
s a f e t y  m e a s u r e s  is b a s e d  on w i l l i n g n e s s  t o  pay t o  a v o i d  s p e c i f i c  
r i s k s  t o  l i f e  and  p r o p e r t y :  t h e  p rob lem h a s  been  how t o  m e a s u r e  
t h i s .  The a p p r o a c h  a d o p t e d  by t h e  a u t h o r  h e r e  is t o  s p e c i f y  a 
c o m p r e h e n s i v e  s o c i e t a l  cost  c a t e g o r i s a t i o n  which i n c l u d e s  a 
minimum " v a l u e  of  l i f e "  m e a s u r e  b a s e d  on f o r e g o n e  income.  T h i s  
is  a u s e f u l  compromise which  p r o d u c e s  p l a u s i b l e  r e s u l t s .  
I n e v i t a b l y ,  t h e s e  e s t i m a t e s  and t h o s e  o f  ma te r i a l  r e s o u r c e  cos ts  
w i l l  b e n e f i t  f rom more e x p e r i e n c e  w i t h  a i r c r a f t  a c c i d e n t  d a t a  
series and  a p p l i c a t i o n s  of  t h e  es t imates .  I n  my view t h i s  r e p o r t  
s h o u l d  p r o v i d e  u s e f u l  economic  i n p u t  f o r  r e s e a r c h i n g  a i r c r a f t  
a c c i d e n t  p r i o r i t i e s ,  and  d e s e r v e s  a p p r o p r i a t e  f o l l o w - u p .  

Alan  S. A t k i n s  
S c h o o l  of E n v i r o n m e n t a l  
P l a n n i n g  
U n i v e r s i t y  of Melbourne .  



SOCIAL AND ECONOMIC COSTS OF AIRCRAFT ACCIDENTS 

C h a p t e r  1 

INTRODUCTION 

. 1.1 I n t r o d u c t i o n  

T h i s  r e p o r t  p r e s e n t s  t h e  r e s u l t s  o f  a s t u d y  of  t h e  
soc i e t a l  cos ts  o f  a i r c r a f t  a c c i d e n t s  i n  A u s t r a l i a  g i v i n g  
p r e l i m i n a r y  cos t  e s t ima tes  f o r  1980.  The s t u d y ,  a t  t h e  
i n s t i g a t i o n  of t h e  Director ,  Bureau  of A i r  S a f e t y  I n v e s t i g a t i o n ,  
w a s  a c h i e v e d  t h r o u g h  t h e  a t t a c h m e n t  t o  t h e  Bureau  of a n  A s s i s t a n t  
R e s e a r c h  O f f i c e r  ( G r a d u a t e  E c o n o m i s t )  f o r  t h e  p e r i o d  S e p t e m b e r  
1983 - F e b r u a r y  1984 .  T h i s  is  t h e  f i r s t  t i m e  i n  A u s t r a l i a  t h a t  
any  f o r m a l  r e s e a r c h  of t h i s  t y p e ,  t o  assess t h e  t o t a l  cos ts  o f  
a i r  a c c i d e n t s ,  h a s  been  c a r r i e d  o u t .  The s t u d y  is  by no  means 
e x h a u s t i v e  g i v e n  t h e  l i m i t e d  r e s o u r c e s  and t i m e s p a n  a v a i l a b l e  t o  
u n d e r t a k e  what  is  c o n s i d e r e d  a complex and  somewhat c o n t r o v e r s i a l  
f i e l d  of  r e s e a r c h .  S e r i o u s  c o n s i d e r a t i o n  s h o u l d  be  g i v e n  t o  
f o l l o w - u p  r e s e a r c h  and  r e f i n e m e n t  o f  t h e  d a t a .  

The basic  t a s k  o f  t h e  Bureau  of  A i r  S a f e t y  I n v e s t i g a t i o n  
(BASI) o f  t h e  D e p a r t m e n t  o f  A v i a t i o n  is t h e  i n v e s t i g a t i o n  of a l l  
a i r c r a f t  a c c i d e n t s  and  i n c i d e n t s  i n v o l v i n g  c i v i l  a i r c r a f t  
o p e r a t i n g  w i t h i n  A u s t r a l i a n  f l i g h t  i n f o r m a t i o n  r e g i o n s .  The 
f u n d a m e n t a l  o b j e c t i v e  of  t h e  i n v e s t i g a t i o n  of  a n  a c c i d e n t  o r  
i n c i d e n t  i s  t h e  p r e v e n t i o n  of  a c c i d e n t s .  T h i s  i n v e s t i g a t i o n  
a c t i v i t y  d o e s  n o t  s e e k  t o  a p p o r t i o n  blame o r  l i a b i l i t y .  

Among a number o f ' m a i n  f u n c t i o n s  o f  t h e  Bureau  is t h e  
p r o v i s i o n  and m a i n t e n a n c e  o f  a s t a t i s t i c a l  r e c o r d i n g  s y s t e m  of 
a i r c r a f t  a c c i d e n t  a n d  a i r  s a f e t y  i n c i d e n t  d a t a  and t h e  
deve lopmen t  o f  a n a l y s e s  of  t h e  d a t a  f o r  s a f e t y  enhancemen t  
p rogrames .  The p o t e n t i a l  a p p l i c a t i o n  of  a c c i d e n t  cos t  es t imates  
w i l l  be t o  assist t h e  Bureau  and  more g e n e r a l l y  t h e  Depar tmen t  
o f  A v i a t i o n  w i t h  d e c i s i o n s  r e l a t i n g  t o  t h e  p l a n n i n g  and 
e v a l u a t i o n  o f  a i r  s a f e t y  p rograms .  

P r i o r  t o  t h i s  s t u d y ,  t h e  o n l y  r ea l  m e a s u r e  of a i r c r a f t  
a c c i d e n t  s e v e r i t y  w a s  t h e  i n c i d e n c e  of  a c c i d e n t s .  T h i s  s t u d y  
w i l l  p r o v i d e  a q u a n t i t a t i v e  d i m e n s i o n  t o  t h e  measurement  of 
s e v e r i t y ,  w i t h  t o t a l  a c c i d e n t  costs  r e f l e c t i n g  t h e  m a g n i t u d e  of 
t h e  p rob lem t o  A u s t r a l i a n  s o c i e t y  i n  d o l l a r  t e r m s .  

(1) F o r  p r e c i s e  d e f i n i t i o n  of  " a c c i d e n t " ,  r e f e r  t o  G l o s s a r y  a t  
Appendix  A. 

- 1 -  



1 . 2  Reasons  f o r  C o s t i n g  A i r c r a f t  A c c i d e n t s  

D e c i s i o n s  must  be  made w i t h i n  t h e  p u b l i c  sector  on how 
best t o  d e p l o y  r e s o u r c e s  t o  t h e  v a r i o u s  i n c r e a s i n g  r e q u i r e m e n t s  
of d i f f e r e n t  p o l i c y  areas .  With  a n  e n v i r o n m e n t  of  i n c r e a s e d  
c o n s t r a i n t s  o n  e x p e n d i t u r e  and  t h e  t r e n d  t o  more a c c o u n t a b i l i t y ,  
p u b l i c  sector d e c i s i o n - m a k e r s  have t h e  t a s k  of  a l l o c a t i n g  
p r i o r i t y  among c o m p e t i n g  p r o j e c t s .  T h i s  is p a r t i c u l a r l y  t h e  case 
i n  s u c h  p o l i c y  a reas  as  h e a l t h  care and  r o a d  o r  a i r  s a f e t y  where 
' o u t p u t '  i s  measured  i n  terms of  l i v e s  s a v e d  o r  r e d u c e d  
m o r t a l i t y .  S i n c e  i t  is  e v i d e n t  t h a t  r e s o u r c e s  a v a i l a b l e  f o r  a i r  
s a f e t y  are  n o t  i n f i n i t e ,  t h e  immedia te  i m p l i c a t i o n  is  t h a t  some 
l i m i t  h a s  t o  be set  t o  t h e  amount of r e s o u r c e s  which  s o c i e t y  c a n  
d e v o t e  t o  s a v i n g  l i f e .  

A cos t  s t u d y  s u c h  as t h i s  is a n  a t t e m p t  t o  examine  how 
w e  m i g h t  se t  a b o u t  a n s w e r i n g  t h e  q u e s t i o n :  how much is s o c i e t y  
p r e p a r e d  t o  pay  t o  s a v e  l i v e s  o r  r e d u c e  t h e  r i s k  o f  d e a t h ?  Some 
a p p r o a c h e s  t o  t h e  way w e  c o u l d  answer  t h i s  q u e s t i o n  and a t t e m p t  
t o  p l a c e  a v a l u e  on human l i f e  are d i s c u s s e d  f u r t h e r  i n  
C h a p t e r  2. 

Q u i t e  c l e a r l y ,  a i r c r a f t  a c c i d e n t s  impose a s i g n i f i c a n t  
l o s s  o f  both human and  mater ia l  r e s o u r c e s  t o  t h e  community.  I t  
is  t h e  c o n t i n u i n g  r e s p o n s i b i l i t y  of gove rnmen t  and  o t h e r  a g e n c i e s  
t o  a l loca t e  f u n d s  f o r  p r o g r a m s  t o  improve s a f e t y  i n  a v i a t i o n .  I n  
t h e  i n t e r e s t s  of  a c h i e v i n g  a d e g r e e  of soc ia l  e f f i c i e n c y  i n  t h e  
a l l o c a t i o n  of these f u n d s ,  t h e  a p p l i c a t i o n  o f  b e n e f i t - c o s t  
a n a l y s i s  m i g h t  b e  p o s s i b l e  f o r  e a c h  program or p r o j e c t .  The 
b e n e f i t s  of  a v i a t i o n  s a f e t y  improvements  c o u l d  be r e l a t e d  t o  
presumed decreases i n  p r o b a b i l i t i e s  o f  a c c i d e n t s  w i t h  a 
c o n s e q u e n t  d e c r e a s e  i n  d e a t h s ,  i n j u r i e s  and  damage t o  p r o p e r t y .  
Before m e a s u r i n g  s u c h  b e n e f i t s ,  it is n e c e s s a r y  t o  i d e n t i f y  t h e  
t o t a l  cos ts  t o  s o c i e t y  of  d e a t h s ,  i n j u r i e s  and  damage t o  p r o p e r t y  
r e s u l t i n g  from p a s t  a c c i d e n t s .  F u r t h e r  w o r k  would t h e n  be 
r e q u i r e d  t o  l i n k  these cos ts  t o  e x p e c t e d  r e d u c t i o n s  i n  
p r o b a b i l i t i e s  of a c c i d e n t s  a s  a r e s u l t  o f  a c c i d e n t  p r e v e n t i o n  
i n i t i a t i v e s  of  t h e  Depar tmen t  of  A v i a t i o n .  

1 . 3  O u t l i n e  o f  t h e  R e p o r t  

The o v e r a l l  s t u d y  is a n  a t t e m p t  t o  a r r i v e  a t  a 
p r e l i m i n a r y  es t imate  o f  t h e  t o t a l  cost  of a i r c r a f t  a c c i d e n t s  
A u s t r a l i a  f o r  a r e c e n t  p e r i o d .  

.n 

The c o n c e p t  o f  s o c i a l  cost, as it re la tes  t o  a i r c r a f t  
a c c i d e n t s  is c o n s i d e r e d  i n  C h a p t e r  2 and  t h e  d i s t i n c t i o n  be tween  
f i n a n c i a l ,  economic  and s o c i a l  costs i s  o u t l i n e d .  The three main 
a p p r o a c h e s  t o  what  is  termed t h e  v a l u a t i o n  of l i f e  p r o b l e m  are  
t h e n  o u t l i n e d  t o g e t h e r  w i t h  a d e s c r i p t i o n  o f  t h e  me thodo logy  
g e n e r 3 l l y  u s e d  i n . t h e  c o s t i n g  of  a c c i d e n t s .  I n  r e l a t i o n  t o  t h e  
v a l u a t i o n  o f  human l i f e ,  t h e  e x i s t e n c e  of a r e l a t i v e l y  l a r g e  and  
o f t e n  c o n t r o v e r s i a l  l i t e r a t u r e  is  acknowledged .  T h i s  s t u d y  h a s  
a d o p t e d  t h e  t r a d i t i o n a l  human c a p i t a l  a p p r o a c h  i n  t h e  c o n t e x t  of 
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a c c i d e n t  e v a l u a t i o n .  C h a p t e r  2 a l so  i n c l u d e s  a s h o r t  summary 
r e v i e w  of  some r e c e n t  a c c i d e n t  cost e s t i m a t i o n  s t u d i e s  f o r  t h e  
U . S . A . ,  Canada ,  N e w  Zea land  and A u s t r a l i a .  I n  t h e  c a s e  of  
Canada,  t h e  s u b j e c t  i s  a r e c e n t  a i r c r a f t  a c c i d e n t  cost  s t u d y ,  
w h i l s t  f o r  t h e  U . S . A . ,  N e w  Z e a l a n d  and A u s t r a l i a ,  r o a d  a c c i d e n t  
cost  s t u d i e s  a re  r e v i e w e d .  

C h a p t e r  3 s e t s  o u t  a framework f o r  t h e  e s t i m a t i o n  of 
u n i t  cos t s  c r o s s - c l a s s i f i e d  by cos t  c a t e g o r y  and  by a c c i d e n t /  
i n j u r y  s e v e r i t y  fo-r a i r c r a f t  a c c i d e n t s  i n  A u s t r a l i a .  P r e l i m i n a r y  
es t imates  of  a v e r a g e  and  t o t a l  cos t s  are shown f o r  t h e  y e a r  1980 .  
F o r  t h e  p u r p o s e s  o f  t h i s  s t u d y ,  c a s u a l t y  cos t s  a r e  c o n f i n e d  t o  
f a t a l i t i e s  and s e r i o u s  i n j u r i e s  as opposed  t o  t h e  method i n  r o a d  
a c c i d e n t  s t u d i e s  which  h a s  made u s e  of  A b b r e v i a t e d  I n j u r y  Scale 
( A I S )  f r o m  l -minor  t o  6 - f a t a l .  The r e a s o n  f o r  t h i s  is  t w o f o l d :  
f i r s t ,  t i m e  d o e s  n o t  p e r m i t  a more i n v o l v e d  breakdown of  i n j u r y  
s e v e r i t y  u s i n g  t h e  C o r n e l 1  Scale and c o u l d  p e r h a p s  be t h e  s u b j e c t  
o f  f u r t h e r  r e s e a r c h ;  s e c o n d ,  a i r c r a f t  a c c i d e n t  c a s u a l t i e s  by 
t h e i r  n a t u r e  a re  m o r e  r e a d i l y  g rouped  i n t o  e i t h e r  t h e  f a t a l  o r  
s e r i o u s  i n j u r y  c a t e g o r y .  

E s t i m a t e s  of  h o s p i t a l ,  m e d i c a l  and r e l a t e d  cos ts  are  
p r e s e n t e d ,  d a t a  f o r  which  were o b t a i n e d  by c o n t a c t i n g  t h e  
h o s p i t a l s  c o n c e r n e d .  I n  a d d i t i o n ,  r o a d  a c c i d e n t  h o s p i t a l  costs 
were u s e d  b a s e d  on t h e  a s s u m p t i o n  t h a t  f o r  s e r i o u s  i n j u r y ,  t h e s e  
costs  would be s i m i l a r  t o  t h o s e  i n v o l v i n g  s e r i o u s  i n j u r y  a s  a 
r e s u l t  of a i r c r a f t  a c c i d e n t s .  

A i r c r a f t  l o s s  and  damage costs a r e  t h e n  c o n s i d e r e d  and 
m o s t  of  t h e  i n f o r m a t i o n  i n  r e l a t i o n  t o  t h e s e  cos ts  was s o u r c e d  
f rom i n s u r a n c e  c o m p a n i e s .  The e f f i c a c y  of  d e r i v i n g  a n  a v e r a g e  
i n s u r e d  v a l u e  f o r  w e i g h t  c a t e g o r i e s  of  a i r c r a f t  so as t o  h a v e  a 
work ing  v a l u e  f o r  a l l  a c c i d e n t s  is  a l s o  d i s c u s s e d .  The s o u r c e s  
o f  a l l  o t h e r  cos t s  i n  t h e  framework a r e  t h e n  b r i e f l y  c o n s i d e r e d .  

C h a p t e r  4 m a k e s  some g e n e r a l  comments and p r e s e n t s  t h e  
c o n c l u s i o n s  f rom t h e  r e p o r t  t o g e t h e r  w i t h  a p p r o p r i a t e  
r ecommenda t ions .  The r ecommenda t ions  r e l a t e  t o  t h e  need f o r  
f u r t h e r  r e s e a r c h  which  m i g h t  r e f i n e  and f u r t h e r  improve t h e  
c o s t i n g  me thodo logy  p r e s e n t e d  h e r e  which  c o u l d  allow t h e  
deve lopmen t  o f  a cost  model  t o  be u s e d  a s  a work ing  t oo l  t o  
a s s i s t  w i t h  d e c i s i o n - m a k i n g  f o r  a v i a t i o n  a c c i d e n t  p r e v e n t i o n  
p rograms .  

Appendix  A c o n t a i n s  a g l o s s a r y  of  t e r m s  and 
d e f i n i t i o n s .  

The b i b l i o g r a p h y  i n  Appendix B l i s t s  some of t h e  more 
s i g n i f i c a n t  w o r k  t h a t  h a s  been  u n d e r t a k e n  on t h e  s u b j e c t  o f  
a c c i d e n t  c o s t i n g  and  v a l u e  of  human l i f e .  These  r e f e r e n c e s  were 
c o n s i d e r e d  t o  be t h e  m o s t  a p p r o p r i a t e  f o r  t h e  p u r p o s e s  of  t h i s  
s t u d y .  
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Appendix C d e t a i l s  t h e  e s t i m a t i o n  p r o c e d u r e  f o r  f o r e g o n e  
income a n d  o ther  cos ts  o f  f a t a l i t i e s  and  s e r i o u s  i n j u r i e s  a n d  
shows t h e  e f f e c t  of  a d j u s t i n g  income l e v e l s  t o  r e f l e c t  t h o s e  o f  
p r i v a t e  p i l o t s .  

I n  Appendix  D a b r i e f  d e s c r i p t i o n  is g i v e n  o f  a r e c e n t  
v a l u e  of  l i f e  model wh ich  may p r o v i d e  a s i g n i f i c a n t  advance  i n  
d e t e r m i n i n g  a more r e a l i s t i c  v a l u e  of  human l i f e .  U s e  is made of  
t h i s  model  t o  show t h e  e f f e c t  on t h e  v a l u e  c f  human l i f e  a n d  
a v e r a g e  a c c i d e n t  v a l u a t j - o n s  f o r  A u s t r a l i a  i n  1980.  
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C h a p t e r  2 

CONCEPT OF SOCIAL COST AND REVIEW OF LITERATURE 

2 . 1  Concep t  o f  Soc ia l  C o s t  and  A i r c r a f t  A c c i d e n t s .  

The t e r m s  " s o c i e t a l  costs" ,  " soc io -economic  costs"  and  
"soc ia l  costs" as  u s e d  i n  cost  s t u d i e s  imply  a n  a t t e m p t  t o  
d i s t i n g u i s h  be tween  s o c i a l  cos ts  and c o n v e n t i o n a l  f i n a n c i a l  costs  
w i t h i n  t h e  economic  s y s t e m .  T h i s  b r i e f  d i s c u s s i o n  i s  i n t e n d e d  t o  
p r o v i d e  a n  o u t l i n e  o f  t h e  c o n c e p t  o f  s o c i a l  cos t ,  p a r t i c u l a r l y  i n  
r e l a t i o n  t o  a i r c r a f t  a c c i d e n t s .  The re  are i n  f a c t ,  t h r e e  
d i s t i n c t  c o n c e p t s  o f  cost  which o v e r l a p  c r e a t i n g  some c o n f u s i o n  
and  c o n t r o v e r s y  i n  p u b l i c  sector  d e c i s i o n - m a k i n g ,  namely  
f i n a n c i a l  cos t s ,  " r e a l "  economic  o r  r e s o u r c e  cos ts ,  and soc ia l  
costs .  

F i n a n c i a l  cos t s  are t h e  recorded t r a n s a c t i o n s  o r  
a c c o u n t i n g  cos ts  associated w i t h  d a y  t o  day  r e c e i p t s  and  paymen t s  
i n  t h e  economy. R e a l  economic  o r  r e s o u r c e  cos t s  ( a l s o  known as  
" o p p o r t u n i t y  c o s t s " )  a re  a measu re  o f  t h e  v a l u e  o f  scarce 
r e s o u r c e s  p r o d u c e d  and consumed i n  t h e  economy. Economic cos t s  
t h e r e f o r e  e x c l u d e  some f i n a n c i a l  t r a n s a c t i o n s  s u c h  as t h e  s a l e  
and  p u r c h a s e  o f  l a n d  or t h e  cost  o f  a used  motor v e h i c l e  t o  a n  
i n d i v i d u a l  or f i r m  s i n c e  no new scarce r e s o u r c e s  are p r o d u c e d  
or consumed i n  t h e  t r a n s a c t i o n  which  is m e r e l y  a t r a n s f e r  of 
e x i s t i n g  r e s o u r c e s .  

The c o n c e p t  of  s o c i a l  cos t  i s  a more e m b r a c i n g  t e r m  and 
g e n e r a l l y  more d i f f i c u l t  t o  measu re .  Soc ia l  cos ts  - and b e n e f i t s  
- r e f e r  t o  t h e  v a l u e  of  those goods  and  s e r v i c e s  g e n e r a l l y  
p r o v i d e d  by t h e  p u b l i c  sector o f  t h e  economy i . e .  by g o v e r n m e n t s  
and  p u b l i c  a u t h o r i t i e s ,  and  t h e i r  cos t s  a n d / o r  b e n e f i t s  rnay n o t  
be  c o n f i n e d  t o  t h e  p r o d u c e r  o r  consumer .  S u p p l y  of  these goods  
and  s e r v i c e s  c a n n o t  be e f f i c i e n t l y  o r  a d e q u a t e l y  a c h i e v e d  by t h e  
p r i v a t e  sec tor  and  so h a s  t h e r e f o r e  become the  r e s p o n s i b i l i t y  o f  
t h e  p u b l i c  sector and  i n c l u d e s  s u c h  c a t e g o r i e s  as  roads,  
e d u c a t i o n ,  d e f e n c e  and  a i r w a y s / a i r p o r t s  f a c i l i t i e s .  

The c o n c e p t  o f  " s p i l l o v e r "  e f f e c t s  o r  e x t e r n a l i t i e s  
which  o c c u r  a s  a r e s u l t  of  p r i v a t e  economic  a c t i v i t y ,  ( e . g .  
g e n e r a t i o n  o f  e n v i r o n m e n t a l  p o l l u t i o n )  i s  r e c o g n i s e d  as a f u r t h e r  
c a t e g o r y  o f  s o c i a l  cos t  i n v o l v i n g  t h e  i m p o s i t i o n  of  e x t e r n a l  
cos t s  upon s o c i e t y  which  a r e  n o t  f u l l y  m e t  by t h e  p r o d u c e r  or 
consumer .  T h i s  is a l s o  advanced  as an  a rgumen t  f o r  gove rnmen t  
i n t e r v e n t i o n  i n  t h e  a l l o c a t i o n  p r o c e s s .  
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I ,  
l i  

The cos ts  associated w i t h  a i r c r a f t  a c c i d e n t s  b e l o n g  i n  
t h e  s o c i a l  cost  c a t e g o r y  b e c a u s e  t h e y  i n c l u d e  e x t e r n a l  cos t  
e f f e c t s  upon s o c i e t y  s u c h  a s  p u b l i c l y  p r o v i d e d  h o s p i t a l ,  p o l i c e  
and a c c i d e n t  i n v e s t i g a t i o n  s e r v i c e s  and a l so  a s i g n i f i c a n t  
component  o f  non-market  and  i n t a n g i b l e  cos t s  i n c l u d i n g  p a i n  and 
s u f f e r i n g ,  g r i e f  t o  f a m i l i e s  and  i n c o n v e n i e n c e  t o  t h e  community.  
T h e r e f o r e  i n  t e r m s  of  o p p o r t u n i t y  cost c o n c e p t s ,  a c c i d e n t  "costs" 
fo r  t h i s  s t u d y  f a l l  w i t h i n  t h e  broad term s o c i e t a l  cos t s ,  meaning  
t h a t  t h e y  i n c l u d e  s o c i a l  and economic  costs a s s o c i a t e d  w i t h  
a i r c r a f t  a c c i d e n t s .  

I t  s h o u l d  be b o r n e  i n  mind t h a t  t h e  p u r p o s e  o f  a c c i d e n t  
c o s t i n g  is  t o  i d e n t i f y  and  m e a s u r e  t h e  rea l  r e s o u r c e s  d i s p l a c e d  
as a r e s u l t  of a c c i d e n t s  b u t  q u i t e  c l e a r l y  n o t  a l l  f ac to r s  c a n  be 
so i d e n t i f i e d  o r  measu red  i n  m o n e t a r y  t e r m s .  T h i s  s t u d y  a d o p t s  a 
"soc ia l"  cost  framework s imi l a r  t o  t h e  1976  U . S .  s t u d y  by 
F a i g i n ( 1 )  and t h e  1981  A u s t r a l i a n  s t u d y  of r o a d  a c c i d e n t  costs  by 
A t k i n s ( 2 ) .  The a p p r o a c h  of t h e s e  t w o  s t u d i e s  is  t o  s u p p o r t  t h e  
e s t i m a t i o n  and  c l a s s i f i c a t i o n  of a c c i d e n t  cos t s  ( a c c o r d i n g  t o  
a p p r o p r i a t e  cost  d e f i n i t i o n s  e t c . ) ,  b u t  t o  e m p h a s i s e  t h e  error 
of  t r e a t i n g  a c c i d e n t  cos t s  as  a measu re  of  t h e  v a l u e  of s a f e t y .  

2 . 2  Approaches  t o  A c c i d e n t  C o s t i n g  and  t h e  Value ,  o f  Human 
L i f e .  

T h i s  s e c t i o n  p r e s e n t s  a n  o v e r v i e w  of  t h e  a p p r o a c h e s  t o  

I_ 

a c c i d e n t  c o s t i n g  and a b r i e f  a s s e s s m e n t  of  t h e  t heo re t i ca l  and  
c o n c e p t u a l  i s s u e s  r e l a t i n g  t o  a t t e m p t s  t o  v a l u e  human l i f e .  The 
economic  i n t e r e s t  i n  e s t a b l i s h i n g  t h i s  v a l u e  o f  l i f e ,  o r  more 
p r e c i s e l y  t h e  v a l u e  of s a v i n g  a random l i f e ,  is t o  e n s u r e  t h e  
e f f i c i e n t  a l l o c a t i o n  o f  r e s o u r c e s  ( e . g .  t o  s a f e t y )  i n  t h e  p u b l i c  
sector.  T h e r e  is now a good deal of l i t e r a t u r e  and a c a d e m i c  w o r k  
a v a i l a b l e  on what is p r o b a b l y  t h e  m o s t  c o n t r o v e r s i a l  a s p e c t  o f  
a c c i d e n t  c o s t i n g  - t h e  p r o b l e m  of  a s s i g n i n g  a v a l u e  t o  human 
l i f e .  T h i s  is n o t  a n  a t t e m p t  t o  p r o v i d e  a f u l l  a c c o u n t  o f  a l l  
t h e  t h e o r y  and  i t s  r a m i f i c a t i o n s ;  t hose  i n t e r e s t e d  may r e f e r  t o  
t h e  b i b l i o g r a p h y  f o r  f u r t h e r  r e a d i n g  on t h e  s u b j e c t .  

There a r e  t w o  p r i n c i p a l  methods of  d e d u c i n g  t h e  "costs" 
of  a c c i d e n t s :  

(1) e x  p o s t  o r  loss a c c o u n t i n g  a p p r o a c h  which i s  
b a s e d  on a measurement  m a i n l y  i n  n a t i o n a l  income 
a c c o u n t i n g  t e r m s .  

( 2 )  ex  a n t e  o r  " w i l l i n g n e s s  to  pay" c o n c e p t  b a s e d  
on t h e  amount i n  d o l l a r  t e r m s  t h a t  i n d i v i d u a l s  
( s o c i e t y )  a r e  p r e p a r e d  t o  pay  t o  r e d u c e  t h e  r i s k s  
of  f u t u r e  a c c i d e n t s .  

E i t h e r  a p p r o a c h  i n c l u d e s  e l e m e n t s  amenable  t o  d i r e c t  
v a l u a t i o n  b u t  b o t h  l e a v e  a number of  i s s u e s  where t h e  e v a l u a t i o n  
b a s i s  and .castings a r e  n o t  c l ea r  c u t .  
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Ex p o s t  Approach .  

The m o s t  common a p p r o a c h  i s  a n  " a c c o u n t i n g "  o r  " a f t e r  
t h e  e v e n t "  h i s t o r i c a l  c o s t i n g  o f  a c c i d e n t s  i n  which  a l i s t  o f  
cost  c a t e g o r i e s  a r e  i d e n t i f i e d  and  a mone ta ry  v a l u e  c a l c u l a t e d  
f o r  e a c h  c a t e g o r y .  C l e a r l y ,  t h e  cos ts  o f  some losses  s u c h  a s  
d e a t h ,  s e r i o u s  i n j u r y  and  p a i n  and s u f f e r i n g  a r e  d i f f i c u l t  t o  
q u a n t i f y  h a v i n g  d i m e n s i o n s  o u t s i d e  t h e  s c o p e  of economic  
v a l u a t i o n .  Even i n  t h e  case of o t h e r  more " m e a s u r a b l e "  
c a t e g o r i e s  s u c h  as a i r c r a f t  d a m a g e / l o s s  or S.A.R. a c t i v i t y ,  t h e  
r e l e v a n t  d a t a  may n o t  be  a c c e s s i b l e  o r  c o u l d  be  p r o h i b i t i v e l y  
e x p e n s i v e  t o  g a t h e r .  

P r i o r  t o  t h e  more f o r m a l i s e d  b e n e f i t - c o s t  a n a l y s i s ,  t h e  
i m p l i c a t i o n s  o f  t h e  e x - p o s t  cost  s t u d i e s  were t h a t  s o c i e t y  s h o u l d  
b e  p r e p a r e d  t o  pay a t  l e a s t  as  much t o  p r e v e n t  a c c i d e n t s  as  t h e i r  
cost .  S i n c e  resources  are scarce e v e n  i n  t h e  p r e v e n t i o n  of  loss 
o f  l i f e  arid s e r i o u s  i n j u r y ,  b e n e f i t - c o s t  a n a l y s i s  h a s  r e f i n e d  
t h i s  a p p r o a c h  and  s t r e s s e d  t h e  need  t o  c o n c e n t r a t e  on  m e a s u r i n g  
r e d u c t i o n s  i n  soc i a l  cos ts  so a s  t o  al low t h e  e v a l u a t i o n  o f  
b e n e f i t s .  I n  p r i n c i p l e ,  it s h o u l d  t h e n  be p o s s i b l e  t o  a l loca t e  
l i m i t e d  a v a i l a b l e  r e s o u r c e s  t o  s e l e c t e d  s a f e t y  p r o j e c t s  so as  t o  
o b t a i n  t h e  maximum improvements  i n  s a f e t y  p o s s i b l e  ( w i t h i n  g i v e n  
t e c h n o l o g y  e t c . ) .  

The main  drawback  i n  e x  p o s t  a c c i d e n t  c o s t i n g  h a s  been  
t h e  a p p r o a c h  t o  v a l u a t i o n  of  loss  of  l i f e .  D e t e r m i n i n g  a 
m o n e t a r y  v a l u e  f o r  human l i f e  is  p r o b a b l y  t h e  m o s t  c o n t e n t i o u s  
i s s u e  i n  a c c i d e n t  c o s t i n g  b u t  d e s p i t e  i t s  e m o t i o n a l  c o n n o t a t i o n s ,  
s o c i e t y  mus t  and  d o e s  p l a c e  a v a l u e  o n  l i f e  i n  i t s  p u b l i c  
e x p e n d i t u r e  d e c i s i o n  making.  A l t h o u g h  many would c o n s i d e r  t h a t  
t h e  v a l u e  o f  human l i f e  is " i n f i n i t e " ,  t h e  f a c t  t h a t  n o t  a l l  
p o s s i b l e  s a f e t y  p r o j e c t s  or p rograms  are a c t u a l l y  implemented  i s  
c l e a r  e v i d e n c e  t h a t  s o c i e t y  does i m p l i c i t y  p l a c e  a n  u p p e r  l i m i t  
on t h i s  v a l u e ,  ( a n d  t h e  v a l u e s  i m p l i c i t  i n  s u c h  c h o i c e s  r e p r e s e n t  
s o c i a l  v a l u a t i o n s  o f  l i f e  1 .  

F o r  example ,  i n v e s t m e n t  e x p e n d i t u r e  l i m i t a t i o n s  i n  
r e s p e c t  of  r o a d / a i r  s a f e t y ,  p u b l i c  h e a l t h ,  f i r e  p r e v e n t i o n  e t c . ,  
r e v e a l s  a n  i m p l i c i t  v a l u e  o f  l i f e  wh ich  c a n  b e  i n t e r p r e t e d  as t h e  
a p p r o p r i a t e  " p u b l i c  s ec to r  v a l u e " .  I n  p r a c t i c e  t h i s  es t imate  
m i g h t  show a n  e x c e s s i v e l y  w i d e  r a n g e .  Mooney ( 4 )  c i t e s  i m p l i c i t  
v a l u e s  of a s i n g l e  l i f e  r a n g i n g  f rom $ 4 0  m i l l i o n  f rom b u i l d i n g  
r e g u l a t i o n s  t o  less t h a n  $ 1 0 0  assoc ia ted  w i t h  c e r t a i n  m e d i c a l  
d i a g n o s t i c  t e s t i n g .  

F o r  v a l u a t i o n  o f  human l i f e ,  t h e  human c a p i t a l  or 
f o r e g o n e  income method is  t h e  one  m o s t  f r e q u e n t l y  a p p l i e d  i n  e x  
p o s t  a c c i d e n t  s t u d i e s .  T h i s  method has  Seen t h e  u n d e r l y i n g  
v a l u a t i o n  p h i l o s o p h y  o f  m o s t  a c c i d e n t  cost  s t u d i e s  t o  t h e  
p r e s e n t  t i m e .  T h i s  is  w h e r e  a f a t a l i t y  is  c o n s i d e r e d  t o  
r e p r e s e n t  a loss  t o  s o c i e t y  o f  t h e  e x p e c t e d  f u t u r e  income 
( p r o d u c t i o n  e q u i v a l e n t )  be tween  t h e  t i m e  of  p r e m a t u r e  d e a t h  and 
t h e  end  o f  t h e  no rma l  work ing  l i f e s p a n .  Thus t h e  v a l u e  of  l i f e  
is e q u a t e d  w i t h  i n d i v i d u a l  p r o d u c t i v i t y  i n  t h e  form of  a 
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d i s c o u n t e d  stream of  f u t u r e  e a r n i n g s .  T h i s  method o f  v a l u a t i o n  
p r o d u c e s  a ' lower bound '  es t imate  o f  t h e  v a l u e  of l i f e .  
me thodo logy  ra ises  a number o f  i s s u e s  wh ich  need  t o  be  r e s o l v e d : -  

The 

I i )  

( i i )  

( i i i )  

D e f i n i t i o n  o f  income - i f  w e  w i s h  t o  i n d i c a t e  t h e  
b e n e f i t s  t o  be d e r i v e d  f rom s a v i n g  a p e r s o n  from 
dea th  t h e n  t h e  g r o s s  income f i g u r e  is u s e d .  I n  
t h i s  case w e  are  a p p r o a c h i n g  t h e  p r o b l e m  f rom a n  
e x  a n t e  s t a n d p o i n t  where t h e  i n d i v i d u a l  i n v o l v e d  
i s  r e l e v a n t  b e c a u s e  i f  h i s  l i f e  is s a v e d  he w i l l  
c o n t i n u e  t o  be a member o f  s o c i e t y ,  w i l l  c o n t i n u e  
t o  e n j o y  h i s  c o n s u m p t i o n  a n d  h i s  c o n s u m p t i o n  w i l l  
be p a r t  of  t h e  b e n e f i t  t o  s o c i e t y .  T h e r e f o r e ,  
g i v e n  t h a t  t h e  u s e  t o  b e  made o f  t h e  c o n c e p t  i s  
i n  v a l u i n g  t h e  b e n e f i t s  f rom i n v e s t m e n t  i n  l i f e -  
s a v i n g  a c t i v i t i e s ,  t h e  a p p r o p r i a t e  income f i g u r e  
is  t h e  g r o s s  amount.  

A n o t h e r  d i f f i c u l t y  w i t h  t h e  income c o n c e p t  is t h e  
q u e s t i o n  o f  how t o  v a l u e  a c c i d e n t  losses f o r  
h o m e k e e p e r s ,  t h e  unemployed and others  n o t  
work ing  f o r  m o n e t a r y  reward. One s o l u t i o n  is t o  
a t t r i b u t e  t h e  mean a n n u a l  g r o s s  income l e v e l  f o r  
those  i n  t h e  workforce t o  a l l  m e m b e r s  of  t h e  
a c c i d e n t  s ample .  I n  t h i s  way, homekeepers and  
t h e  unemployed are  a t t r i b u t e d  a n  o p p o r t u n i t y  cost  
income l e v e l  e q u a l  t o  t h e  w o r k f o r c e  a v e r a g e  f o r  
each age' g r o u p .  

A f u r t h e r  c o n s i d e r a t i o n  i n  r e l a t i o n  t o  t h e  income 
c o n c e p t  u s e d  is t h e  p o s s i b i l i t y  of  
d i f f e r e n t i a t i n g  be tween  h i g h  and  l o w  income 
r e c i p i e n t s  a f f e c t e d  by a c c i d e n t  c a t e g o r i e s .  
For e x a m p l e ,  i n  a i r c r a f t  acc ident  c o s t i n g  i t  
m i g h t  be more a p p r o p r i a t e  t o  d e r i v e  a mean a n n u a l  
income r e p r e s e n t a t i v e  of  t h e  a v i a t i o n  community - 
a t  r i s k .  T h i s  income a d j u s t m e n t  i s s u e  w i l l  b e  
t a k e n  up  i n  t h e  c o s t i n g  methodology.  

P r o d u c t i v i t y  r a t e  - a n  a l l o w a n c e  is n o r m a l l y  made 
f o r  t h e  e x p e c t e d  g r o w t h  i n  r e a l  e a r n i n g s  t h r o u g h  
t i m e  and  t h i s  is b u i l t  i n t o  t h e  c a l c u l a t i o n  of 
t h e  f u t u r e  e a r n i n g s  stream. The f o r e g o n e  income 
c a l c u l a t i o n s  are however ,  l eas t  s e n s i t i v e  t o  t h i s  
p a r a m e t e r .  

D i s c o u n t  r a t e  - t h e  a d j u s t e d  stream of l i f e  t i m e  
e a r n i n g s  has  t o  be  " d i s c o u n t e d "  t o  c o n v e r t  it t o  
' p r e s e n t  v a l u e '  terms. T h i s  s i m p l y  means t h a t  
t h e  v a l u e  a t  t h e  p r e s e n t  t i m e  of e a r n i n g s  i n  t h e  
f u t u r e  i s  less t h a n  s imi la r  e a r n i n g s  now. The 
a p p r o p r i a t e  r a t e  h a s  heen  and s t i l l  is s u b j e c t  t o  
some c o n t r o v e r s y .  T h e r e  a re  t w o  p o s s i b l e  
a p p r o a c h e s  t o  s e l e c t i o n  o f  a d i s c o u n t  r a t e :  
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t h e  f i r s t  i s  t o  u s e  a m a r k e t  r a t e  ( i . e .  
" o p p o r t u n i t y  cost  o f  c a p i t a l " ,  e . g .  8 % - 1 1 % ) ,  t h e  
s e c o n d  is t o  u s e  a r a t e  b a s e d  on t h e  c o n c e p t  o f  
soc i a l  t i m e  p r e f e r e n c e .  Whi le  t h e  f i r s t  is a 
p r a g m a t i c  a p p r o a c h  ( i . e .  e m p h a s i s i n g  t h a t  
r e s o u r c e s  f o r  s a f e t y  must  compete  w i t h  o t h e r  
c u r r e n t  u s e s ) ,  t h e  s e c o n d  b a s e s  i t s  c r i t e r i o n  f o r  
t h e  cost  o f  r e s o u r c e s  on how i n d i v i d u a l s  v a l u e  
t h e  f u t u r e  ( s u g g e s t e d  a t  a r o u n d  4 % - 5 % )  a n d  claims 
t o  p r e s e n t  a s u p e r i o r  s i g n a l  f o r  t h e  u s e  of 
r e s o u r c e s  t h a n  t h a t  p r o v i d e d  by t h e  m a r k e t .  
V a r i a t i o n s  i n  d i s c o u n t  r a t e s  have  a marked e f f e c t  
o n  t h e  p r e s e n t  v a l u e s  o f  f o r e g o n e  income. 

Note: D i s c o u n t i n g  i s  n o t  an  a d j u s t m e n t  f o r  
i n f l a t i o n ,  b o t h  t h e s e  d i s c o u n t  r a t e s  would e x i s t  
w i t h  z e r o  i n f l a t i o n .  

( i v )  Age and  s e x  d i s t r i b u t i o n  - t h i s  is  a n o t h e r  
p a r a m e t e r  which  h a s  some e f f e c t  on t h e  r e s u l t a n t  
l e v e l  of f o r e g o n e  income. I n  t h e  case o f  r o a d  
a c c i d e n t  f a t a l i t i e s  and i n j u r i e s  i n  A u s t r a l i a ,  
c a l c u l a t e d  a v e r a g e  f o r e g o n e  income w a s  o v e r  3 0 %  
g r e a t e r  t h a n  t h e  p o p u l a t i o n  a v e r a g e  income. T h i s  
d i f f e r e n c e  m a i n l y  r e f l e c t s  t h e  d i s p r o p o r t i o n a t e l y  
l a r g e  number of y o u n g e r  males i n  t h e  a c c i d e n t .  
s t a t i s t i c s  compared t o  t h e  a v e r a g e  p o p u l a t i o n .  
k i r c r a f t  a c c i d e n t  v i c t i m s  in .  A u s t r a l i a  are 
p r e d o m i n a n t l y  m a l e  b u t  show a more norma l  
d i s t r i b u t i o n  across t h e  a g e  r a n g e .  

A f t e r  a l l o w i n g  f o r  t h e s e  v a r i o u s  a d j u s t m e n t s ,  t h e  
c a l c u l a t e d  p r e s e n t  v a l u e  stream of  f u t u r e  e a r n i n g s  t h e n  
r e p r e s e n t s  t h e  'human c a p i t a l '  v a l u e  of l i f e .  One f u r t h e r  p o i n t  
n e e d s  t o  b e  made: t h e r e  m i g h t  be a t e m p t a t i o n  t o  s u g g e s t  
t h a t  a n  i n d i v i d u a l  c o u l d  be r e p l a c e d  by a n  unemployed p e r s o n .  
T h i s  p r o p o s i t i o n  is  n o t  v a l i d  b e c a u s e  t h e  q u a n t i t y  t o  be measu red  
i s  t h e  v a l u e  o f  l i f e  a c t i v i t y  of  t h e  d e c e a s e d  i n d i v i d u a l .  
P r e m a t u r e  d e a t h  o r  d i s a b l e m e n t  r e s u l t s  i n  a l o s s  t o  s o c i e t y  o f  
t h e  v a l u e  of l i f e  a c t i v i t y  of t h a t  i n d i v i d u a l .  

Ex a n t e  Approach .  

The a l t e r n a t i v e  a p p r o a c h  t o  t h e  v a l u a t i o n  of  a i r c r a f t  
a c c i d e n t s  is  t h e  ex  a n t e  o r  " w i l l i n g n e s s  t o  pay"  c o n c e p t .  I t  
s t a t e s  t h a t  t h e  v a l u e  t o  a n  i n d i v i d u a l  o f  a r e d u c t i o n  i n  r i s k  of  
d e a t h  or i n j u r y  is  t h e  amount he  would be  w i l l i n g  t o  pay  f o r  t h e  
c h a n g e  i n  r i s k .  F rom s u c h  m a r g i n a l  v a l u a t i o n s ,  i t  i s  p o s s i b l e  t o  
i n f e r  a v a l u a t i o n  of  l i f e ,  o r  more s t r i c t l y  a v a l u e  of l i f e  
s a v i n g  which  r e p r e s e n t s  a n  a p p r o p r i a t e  measu re  o f  t h e  b e n e f i t s  t o  
s o c i e t y  f rom p r e v e n t i n g  a c c i d e n t a l  d e a t h s .  
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A l t h o u g h  t h i s  method is c o n s i d e r e d  c o n c e p t u a l l y  more 
a p p r o p r i a t e  f o r  v a l u i n g  l i f e ,  t h e  main p r o b l e m  has b e e n  - a t  
l e a s t  u n t i l  r e c e n t l y  - t h e  d i f f i c u l t y  of o b t a i n i n g  s a t i s f a c t o r y  
e m p i r i c a l  estimates of  w i l l i n g n e s s  t o  pay  f o r  c h a n g e s  i n  
i n d i v i d u a l  r i s k .  The m o s t  s u c c e s s f u l  a p p r o a c h  t o  da te  a p p e a r s  t o  
be i n  d e r i v i n g  v a l u e s  o f  l i f e  f rom b e h a v i o u r a l  s t u d i e s ,  a l t h o u g h  
the re  have  been  some s i g n i f i c a n t  t h e o r e t i c a l  c o n t r i b u t i o n s .  I n  
a d d i t i o n ,  t h e r e  s t i l l  r e m a i n s  t h e  p r o b l e m  o f  i n c o r p o r a t i n g  
w i l l i n g n e s s  t o  pay v a l u a t i o n s  o f  l i f e  s a v i n g  i n t o  t h e  o v e r a l l  
f r a m e w o r k  of  t a n g i b l e  and  o t h e r  social  costs r e s u l t i n g  f rom 
a c c i d e n t s .  

W i l l i n g n e s s  t o  pay es t imates  of t h e  v a l u e  of  l i f e  
u s u a l l y  t u r n  o u t  t o  be a t  l e a s t  a n  order of m a g n i t u d e  l a r g e r  t h a n  
" e x  p o s t "  es t imates  b u t  t h e y  would a p p e a r  however ,  t o  r e p r e s e n t  
v a l u a t i o n s  c loser  t o  a g g r e g a t e  s o c i a l  v a l u e s  o f  l i f e  s a v i n g .  

R e c e n t  Approaches  t o  V a l u a t i o n  o f  L i f e  

Major w e a k n e s s e s  associated w i t h  p r e s e n t  methods of 
c o s t i n g  a c c i d e n t s  and  va lu i .ng  human l i f e  h a v e  been  d i s c u s s e d  
b r i e f l y :  t h e  "ex  a n t e "  a p p r o a c h  h a s  g e n e r a l l y  i g n o r e d  r e s o u r c e  
cos ts  a n d  ' s p i l l o v e r '  e f f e c t s  o r  e x t e r n a l i t i e s  assoc ia ted  w i t h  
a c c i d e n t s  w h i l e  t h e  "ex  p o s t "  o r  'human c a p i t a l '  a p p r o a c h  is 
s u b j e c t  t o  d i s t o r t i o n  by t h e  u s e  o f  a n  i n c o r r e c t  v a l u a t i o n  f o r  
i t s  major cos t  component ,  i . e .  loss  of l i f e .  The method n o r m a l l y  
u s e d  f o r  a p p l i e d  s t u d i e s  i n  r o a d  a c c i d e n t s  i n v o l v e s  measurement  
o f  t h e  e x  p o s t  r e s o u r c e  costs o f  a c c i d e n t s  t o  which  is added  t h e  
human c a p i t a l  a s s e s s m e n t  o f  t h e  v a l u e  of  l i v e s  l o s t .  Most 
researchers r e j ec t  t h e  human c a p i t a l  a p p r o a c h  t o  v a l u a t i o n  o f  
l i f e  a s  t h e o r e t i c a l l y  i n c o r r e c t  and  i n a p p r o p r i a t e .  

However, a r e c e n t  r e s e a r c h  p a p e r  by A R T H U R ( 8 )  d e v e l o p s  a 
model wh ich  p r o v i d e s  some s c o p e  f o r  r e c o n c i l i a t i o n  of t h e  t w o  
a p p r o a c h e s  t o  v a l u i n g  l i f e .  T h i s  d e v e l o p m e n t  t o g e t h e r  w i t h  o t h e r  
r e c e n t  rese2rch m i g h t  r e n d e r  f ea s ib l e  t h e  e s t i m a t i o n  of 
o p e r a t i o n a l  v a l u e s  o f  l i f e  s a v i n g  i n  p r a c t i c e .  These methods are  
o u t l i n e d  f u r t h e r  i n  Appendix  D. 

Summary: V a l u a t i o n  o f  L i f e  Problem.  

I t  n e e d s  t o  be e m p h a s i s e d  t h a t  there  is  n o  a p p a r e n t  
r e a d i l y  a v a i l a b l e ,  i d e a l  s o l u t i o n  t o  t h e  p r o b l e m  of v a l u a t i o n  o f  
human l i f e .  Pas t  e f f o r t s  t o  v a l u e  l i f e  i n  some cases have  been  
somewhat m i s c o n c e i v e d .  T h i s  has i n c r e a s e d  t h e  d i f f i c u l t y  i n  
a t t e m p t i n g  t o  t a k e  e c o n o m i c s  i n t o  t h i s  f i e l d  and t o  u s e  i t  t o  
improve  d e c i s i o n - m a k i n g  i n  l i f e - s a v i n g  a c t i v i t i e s .  N o  s i n g l e  
method h a s  b e e n  e v o l v e d  which  w i l l  a l low t h e  b e n e f i t s  i n  
r e d u c t i o n s  o f  m o r t a l i t y  t o  be measu red  i n  a s a t i s f a c t o r y  manner .  
The b e s t  s o l u t i o n  is  t o  t a k e  a n  a p p r o a c h  which  is m o s t  l i k e l y  t o  
lead a l o n g  t h e  correct p a t h  d e s p i t e  t h e  c o n c e p t u a l  and  
t h e o r e t i c a l  l i m i t a t i o n s .  A p p l i c a t i o n  o f  t h e  p r e l i m i n a r y  cost 
estimates fo r  1980 a i r c r a f t  a c c i d e n t s  i n  e v a l u a t i o n  and  a c c i d e n t  
p r o j e c t  a s s e s s m e n t  i s  c o n s i d e r e d  f e a s i b l e  g i v e n  r e c o g n i t i o n  t h a t  
t h e  f a t a l i t y  and  s e r i o u s  i n j u r y  cos ts  r e p r e s e n t  minimum v a l u e s .  
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2.3 Review o f  Some R e c e n t  A c c i d e n t  Cost  S t u d i e s .  

Most o f  t h e  a c c i d e n t  cos t  s t u d i e s  c a r r i e d  o u t  have  been  
u n d e r t a k e n  d u r i n g  t h e  p a s t  d e c a d e  and g e n e r a l l y  have  f o l l o w e d  a 
common a p p r o a c h  i n  t h e  e s t i m a t i o n  p r o c e d u r e s .  Up u n t i l  t h e  l a s t  
t w o  o r  t h r e e  y e a r s ,  a c c i d e n t  c o s t i n g  h a s  been  v i r t u a l l y  c o n f i n e d  
t o  t h e  r o a d  a c c i d e n t  s i t u a t i o n  b u t  w i t h  t h e  r e c e n t  release o f  a 
C a n a d i a n  a i r c r a f t  a c c i d e n t  cost s t u d y  and w i t h  a s i m i l a r  s t u d y  
c u r r e n t l y  b e i n g  c o m p l e t e d  i n  t h e  U . S . ,  t h e  t r e n d  w i l l  be t o w a r d s  
a n  a n a l y s i s  o f  a c c i d e n t  "costs" f o r  a l l  t r a n s p o r t  modes. 
U n f o r t u n a t e l y  it would a p p e a r  t h a t  t h e  number o f  i n n o v a t i v e  
c o n t r i b u t i o n s  is v e r y  l o w  and  it is a l s o  e v i d e n t  t h a t  some o f  tne 
main d i f f e r e n c e s  be tween  c o n c e p t u a l  i s s u e s  and  e m p i r i c a l  s t u d i e s  
h a v e  n o t  b e e n  r e s o l v e d .  I n  f a c t  what  h a s  o c c u r r e d  is  t h a t  some 
r e s e a r c h e r s  have  p r o c e e d e d  unencumbered by a c o n c e p t u a l  f ramework 
and measured  e m p i r i c a l  costs  i n  t h e  hope t h a t  t h e y  w i l l  p r o v i d e  
i n f o r m a t i o n  a b o u t  a c c i d e n t  r e d u c t i o n  p r i o r i t i e s .  A l t e r n a t i v e l y ,  
o t h e r s  have  a t t e m p t e d  to  r e f i n e  t o  t h e o r e t i c a l  p u r e t y  t h e  c o n c e p t  
of  w i l l i n g n e s s - t o - p a y  f o r  r e d u c t i o n  i n  r i s k  and have  n o t  ( a t  
l e a s t  u n t i l  r e c e n t l y )  b e e n  much h e l p  t o  s a f e t y  p o l i c y  o r  a c c i d e n t  
c o u n t e r m e a s u r e  i n v e s t i g a t i o n .  

. T h e  s t u d y  u n d e r t a k e n  by F A I G I N  (1) i n  1976  p r o v i d e d  a 
r o a d  a c c i d e n t  s o c i a l  cos t  framework f o r  t h e  U n i t e d  S t a t e s  w i t h  
cost  es t imates  f o r  1975.  The F a i g i n  s t u d y  c o m p l e t e d  a program o f  
a c c i d e n k  cos t  r e s e a r c h  i n i t i a t e d  by t h e  N a t i o n a l  Highway T r a f f i c  
S a f e t y  A d m i n i s t r a t i o n  (NHTSA) w i t h i n  t h e  U.S. Depa r tmen t  o f  
T r a n s p o r t a t i o n .  The w o r k  i n v o l v e d  a t h o r o u g h  r e s e a r c h i n g  o f  
a v a i l a b l e  a c c i d e n t  cost  d a t a  and  o t h e r  i n f o r m a t i o n  t o  p r o d u c e  
what  are p r o b a b l y  t h e  m o s t  d e t a i l e d  and r e l i a b l e  estimates o f  
a c c i d e n t  e f f e c t s  and  cos ts  g i v e n  t h e  l i m i t a t i o n s  of e x i s t i n g  
i n f o r m a t  i o n ,  

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

( i )  t h e  development -  of  an  expanded r a n g e  o f  s o c i e t a l  
cos t  c a t e g o r i e s ,  e a c h  c l a s s i f i e d  by s i x  c lasses  
o f  i n j u r y  s e v e r i t y  a c c o r d i n g  t o  t h e  " A b b r e v i a t e d  
I n j u r y  S c a l e "  ( A I S )  d e v e l o p e d  by t h e  NHTSA w i t h  
t h e  a s s i s t a n c e  of t h e  American Med ica l  
A s s o c i a t i o n  e t  a l .  The p u r p o s e  o f  c l a s s i f y i n g  
a c c i d e n t s  by i n j u r y  s e v e r i t y  w a s  i n  r e s p o n s e  t o  
t h e  g r o s s l y  m i s l e a d i n g  u s e  of  " a v e r a g e  a c c i d e n t  
c o s t s " ,  p a r t i c u l a r l y  f o r  r o a d  a c c i d e n t s .  

( i i )  t h e  o m i s s i o n  of es t imates  f o r  " p a i n  and 
s u f f e r i n g "  wh ich  were c o n t a i n e d  i n  t h e  1 9 7 1  U . S .  
p r e l i m i n a r y  e s t i m a t e s .  I t  w a s  c o n s i d e r e d  t h a t  no  

r e f l e c t e d  t h i s  "cos t"  m a i n l y  b e c a u s e  c o u r t  awards  
f o r  p a i n  and  s u f f e r i n g  a p p e a r e d  t o  be  s t r o n g l y  
r e l a t e d  t o  a judgement  of  c u l p a b i l i t y .  

, d o l l a r  v a l u e  c o u l d  be  e s t i m a t e d  which  t r u l y  
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( i i i )  more t h o r o u g h  research i n t o  t h e  e f f e c t s  of  
( n o n - f a t a l )  i n j u r i e s  upon work  t i m e  l o s t  and  
l e v e l s  o f  p e r m a n e n t  i m p a i r m e n t  i n  t h e  case o f  
more s e r i o u s  i n j u r i e s .  

The u n i t  cos t  framework o u t l i n e d  i n  t h e  F a i g i n  r e p o r t  
r e p r e s e n t s  p o s s i b l y  t h e  best a t t e m p t  t o  b r i d g e  t h e  g a p  be tween  
" lo s s  a c c o u n t i n g "  and w i l l i n g n e s s - t o - p a y  m e a s u r e s .  Ma in ly  f o r  
t h i s  r e a s o n ,  o n e  o f  t h e  m o s t  r e c e n t  A u s t r a l i a n  s t u d i e s  u n d e r t a k e n  
by A T K I N S  ( 2 )  a d o p t e d  a s i m i l a r  u n i t  cost  f ramework .  The A t k i n s '  
s t u d y  of soc i a l  and  economic  cos t s  o f  road a c c i d e n t s  i n  A u s t r a l i a  
was commiss ioned  i n  1979  by t h e  O f f i c e  o f  Road S a f e t y  o f  t h e  
Depar tmen t  o f  T r a n s p o r t .  I t  p r o v i d e s  a u n i t  cost framework by 
i n j u r y  s e v e r i t y  l e v e l  showing  p r e l i m i n a r y  es t imates  fo r  1978.  

The main  o b j e c t i v e  o f  t h e  s t u d y  was t o  r e v i e w  t h e  s c o p e  
o f  p r e v i o u s  w o r k  on  t h e  v a l u a t i o n  o f  a c c i d e n t  costs w i t h  t h e  a i m  
o f  e x t e n d i n g  t h e  c o v e r a g e  and  measurement  o f  r o a d  a c c i d e n t  costs  
i n  A u s t r a l i a  t o  r e f l e c t  a c o m p r e h e n s i v e  c o n c e p t  o f  social  cost 
and  welfare .  A t k i n s  p r o v i d e s  a cost  f r a m e w o r k  u s i n g  t h e  A I S  
Scale  a s  i n  t h e  F a i g i n  R e p o r t  a l t h o u g h  t h i s  w a s  c o n s i d e r e d  
" a m b i t i o u s "  g i v e n  t h e  l i m i t a t i o n s  o f  e x i s t i n g  A u s t r a l i a n  d a t a  
s o u r c e s .  N e v e r t h e l e s s ,  t o  u s e  it a s  t h e  b a s i s  of  a se t  of 
p r e l i m i n a r y  a c c i d e n t  cos t  es t imates  fo r  A u s t r a l i a ,  it w a s  
c o n s i d e r e d  des i rab le  t o  r e t a i n  t h e  m o s t  c o m p l e t e  c o n c e p t u a l  
f ramework a v a i l a b l e .  

A t k i n s  e m p h a s i s e d  t h a t  t h e  s t u d y  r e c o g n i s e d  and s u f f e r e d  
f r o m  d e f i c i e n c i e s  i n h e r e n t  i n  t h e  cost  f o r m u l a t i o n s ,  a f a c t  a l s o  
acknowledged  by F a i g i n  i n  h e r  r e p o r t ,  t hese  b e i n g  m a i n l y  t h a t  
soc ia l  cost  estimates c a n  r e p r e s e n t  o n l y  minimum estimates o f  t h e  
t r u e  v a l u e  s o c i e t y  p l a c e s  upon t h e  b e n e f i t s  f r o m  a c c i d e n t  
r e d u c t i o n .  T h e r e f o r e  it is  p o i n t e d  o u t  t h a t  u s e  o f  t h e  cost 
es t imates ,  however  a c c u r a t e  a s  i n d i c a t o r s  o f  t h e  b e n e f i t s  t o  be  
g a i n e d  f r o m  a c c i d e n t  r e d u c t i o n ,  is s u b j e c t  t o  s o m e  l i m i t a t i o n s .  

Road S a f e t y  i n v o l v e d  t h e  Melbourne  r o a d s i d e  p o l e  c o l l i s i o n  
research s t u d y  by FOX e t  a1  ( 1 0 )  i n  1979.  A l t h o u g h  by i n t e n t i o n  
o n l y  a p a r t i a l - c o v e r a g e  o f  road a c c i d e n t s  i n  a m e t r o p o l i t a n  area,  
t h e  s t u d y  was o f  major s i z e  and  s i g n i f i c a n c e  which col lected and  
a n a l y s e d  cost  d a t a  and  t h e n  a p p l i e d  d e t a i l e d  a c c i d e n t  cos t  
es t imates  i n  b e n e f i t - c o s t  e v a l u a t i o n s  of p r o p o s e d  a c c i d e n t  
c o u n t e r m e a s u r e  p r o g r a m s . .  Fox e t  a1 adopted w i t h  some 
m o d i f i c a t i o n  t h e  s o c i a l  a c c o u n t i n g  f r a m e w o r k  of cos ts  c o n t a i n e d  
i n  t h e  U . S .  s t u d y  of F a i g i n .  

A n o t h e r  r e c e n t  s t u d y  a l s o  commiss ioned  by t h e  O f f i c e  of  . 

B e c a u s e  of c o n t r o v e r s y  s u r r o u n d i n g  t h e  method o f  
v a l u a t i o n  of f o r e g o n e  income o f  v i c t i m s ,  th ree  sets of a v e r a g e  
a c c i d e n t  costs were p r e s e n t e d :  c u r r e n t  r e s o u r c e  cos t s  o n l y :  t o t a l  
r e s o u r c e  cos ts  n e t  of c o n s u m p t i o n  e x p e n d i t u r e ;  and  t o t a l  r e s o u r c e  
costs.  Data w a s  c o l l e c t e d  f rom 879 p o l e  a c c i d e n t s  which  r e q u i r e d  
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c l a s s i f i c a t i o n  o f  cos t s  by i n j u r y  s e v e r i t y .  The s t u d y  s u g g e s t e d  
t h a t  w i t h  a n n u a l  s o c i a l  c o s t s . o f  $23  m i l l i o n  p e r  y e a r  r e s u l t i n g  
f rom p o l e  a c c i d e n t s ,  a r a n g e  o f  a c c i d e n t  c o u n t e r m e a s u r e s  s h o u l d  
b e  d e v e l o p e d  and  e v a l u a t e d  a c c o r d i n g  t o  b e n e f i t - c o s t  c r i t e r i a .  

A r e s e a r c h  p a p e r  by LAWSON ( 7 )  i n  1978 d e t a i l s  a se t  o f  
a c c i d e n t  c o s t  estimates f o r  Canada f o r  t h e  y e a r s  1976  a n d  1978 
and  p r o v i d e s  a s s e s s m e n t  o f  t h e  t h e o r e t i c a l  l i t e r a t u r e  r e l e v a n t  t o  
a c c i d e n t  cos t  c o n c e p t s  and  estimates.  Lawson a r g u e s  t h a t  t h e  
t h e o r e t i c a l l y  cor rec t  c o n c e p t  o f  e s t i m a t i n g  cos ts  is " w i l l i n g n e s s  
t o  pay"  and t h a t  "ex  p o s t "  c o s t i n g  weakens t h e  e f f e c t i v e n e s s  o f  
e v a l u a t i n g  s a f e t y  p rogram b e n e f i t s  i n  a c c i d e n t  r e d u c t i o n .  H e  
c o n c l u d e s  l i k e  m o s t  o t h e r  a u t h o r s  t h a t  measurement  o f  e m o t i o n a l  
losses ,  p a i n  and  s u f f e r i n g ,  e t c .  d u e  t o  a c c i d e n t s ,  a l t h o u g h  a 
v a l i d  s o c i a l  cos t ,  h a s  so f a r  e l u d e d  a c c e p t a b l e  q u a n t i f i c a t i o n ,  
e n s u r i n g  t h a t  r e m a i n i n g  " loss  a c c o u n t i n g "  methods  w i l l  p r o d u c e  
o n l y  minimum cost  es t imates  which  r e q u i r e  c a u t i o n  i n  t h e i r  
a p p l i c a t i o n  t o  s p f e t y  p rogram e v a l u a t i o n .  

A N e w  Z e a l a n d  s t u d y  i n  1976  by SHERWIN (11) p r e s e n t s  
some g e n e r a l i s e d  t o t a l  cos t  e s t i m a t e s  f o r  r o a d  a c c i d e n t s  i n  N . Z .  
f o r  1975,  t o g e t h e r  w i t h  an  a s s e s s m e n t  of  t h e  e s t i m a t i o n  t a s k .  
T o t a l  costs were e s t i m a t e d  a t  be tween  N . Z .  $160 m i l l i o n  and  N . Z .  
$170 m i l l i o n  f o r  t h a t  y e a r  o f  which  f o r e g o n e  n e t  income c o m p r i s e d  
a b o u t  1 6 % ,  (compared  w i t h  A u s t .  31% f o r  1 9 7 8 ) ,  and p r o p e r t y  
damage w a s  a b o u t  4 2 %  ( A u s t .  3 0 % ,  1 9 7 8 ) .  The n e t  income f i g u r e  
u s e d  would  p r o d u c e  a lower f o r e g o n e  income,  i . e .  v a l u e  o f  l i f e .  
She rwin  u s e d  a m o d i f i e d  fo rm o f  t h e  " l i f e  model"  a p p r o a c h  
d e v e l o p e d  e a r l i e r  a s  a b a s i s  f o r  comput ing  p r e s e n t  v a l u e  o f  
f o r e g o n e  incomes.  H e  d i d  n o t  q u o t e  a v e r a q e  a c c i d e n t  cos t s  and  
h i g h l i g h t e d  a s i g n i f i c a n t  f e a t u r e  o f  a c c i d e n t  s t a t i s t i c s ,  namely 
t h a t  t h e y  a re  g e n e r a l l y  c h a r a c t e r i s e d  by h i g h l y  skewed 
d i s t r i b u t i o n s .  T h i s  shows t h a t  t h e  g e n e r a l  u s e  of  a v e r a g e  cos t  
m e a s u r e s  is  o f t e n  m e a n i n g l e s s  and  may t h e r e f o r e  be  of l i m i t e d  
u s e f u l n e s s  i n  p u b l i c  d e c i s i o n - m a k i n g .  

A s t u d y  s p o n s o r e d  by t h e  T r a n s p o r t a t i o n  Development  
C e n t r e  f o r  T r a n s p o r t  Canada and  u n d e r t a k e n  by a t e a m  headed  by 
P e a t ,  Marwick a n d  Associates  c o s t e d  a i r c r a f t  a c c i d e n t s  i n  Canada 
f o r  1976-79. I n  a d d i t i o n ,  a c o s t i t i g  model  w a s  d e v e l o p e d  wh ich  
e n a b l e s  c o m p u t a t i o n  o f  t h e  cost  o f  any  a i r c r a f t  a c c i d e n t  on t h e  
A c c i d e n t / I n c i d e n t  Data S y s t e m  ( A I D S )  f i l e  o f  t h e  A v i a t i o n  S a f e t y  
Bureau .  

The s t u d y  w a s  a n  a t t e m p t  t o  q u a n t i f y  t h e  b e n e f i t s  t o  b e  
d e r i v e d  f rom i n v e s t m e n t s  i n  s a f e t y  improvements  and  a v i a t i o n  
s a f e t y  p rograms .  I t  w a s  f o u n d  t h a t  j u s t  t h r e e  cost  components  
a c c o u n t  f o r  a b o u t  9 0 %  o f  t o t a l  a n n u a l  costs of  a round  
$100 m i l l i o n :  f a t a l i t i e s  and  i n j u r i e s ,  a i r c r a f t  h u l l  damage and  
l o s s  and  s e a r c h  and r e s c u e .  The s t u d y  t e a m  a d o p t e d  t h e  human 
c a p i t a l  ( f o r e g o n e  income)  method f o r  v a l u a t i o n  of  l i f e  w i t h  t h e  
q u a l i f i c a t i o n  t h a t  i t  r e p r e s e r , t s  minimum v a l u e s  o n l y .  P a i n  a n d  
s u f f e r i n g  and  o t h e r  n o n - q u a n t i f i a b l e  i t e m s  are  n o t  e x p r e s s e d  i n  
d o l l a r  t e r m s .  
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The o v e r a l l  s o c i a l  cost framework fol lows a t r a d i t i o n a l  
a c c o u n t i n g  a p p r o a c h  i n c o r p o r a t i n g  a number of cost  componen t s  
a l t h o u g h  there  is no  a l l o w a n c e  f o r  losses t o  o the r s ,  f a m i l y ,  
community,  e tc .  a t t r i b u t a b l e  t o  a i r c r a f t  a c c i d e n t s ,  n o r  f o r  any  
d e t a i l e d  c o s t i n g  f o r  l e g a l  and c o u r t  p r o c e e d i n g s .  The s t u d y  
d e t e r m i n e s  t w o  v a l u e s  o f  l i f e ;  o p t i o n  A t o  be u s e d  f o r  g e n e r a l  
p o p u l a t i o n  ( $ 1 7 6 , 5 0 0 1 ,  and  o p t i o n  B f o r  a v i a t i o n  s u b - s e c t i o n  o r  
t a r g e t t e d  p o p u l a t i o n  ( $ 2 9 8 , 2 0 0 ) .  T h e r e  is no r e f e r e n c e  t o  r e c e n t  
w o r k  c a r r i e d  o u t  by r e s e a r c h e r s  s u c h  a s  A r t h u r  i n  r e l a t i o n  t o  
a t t e m p t s  t o  d e f i n e  a more r e a l i s t i c  v a l u e  of l i f e  by r e l a t i n g  t h e  
f o r e g o n e  income a p p r o a c h  t o  t h a t  o f  " w i l l i n g n e s s  t o  pay"  c o n c e p t .  
The r e p o r t  s u g g e s t s  t h e  need  f o r  r e f i n e m e n t s  t o  t h e  c o s t i n g  model  
and  ways o f  t r a n s l a t i n g  a c c i d e n t  cos t s  t o  program b e n e f i t s  a r e  
c o n s i d e r e d .  
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C h a p t e r  3 

FRAMEWORK OF COST ESTIMATES FOR AIRCRAFT ACCIDENTS. 

3 . 1  I n t r o d u c t i o n  

I n  t h i s  c h a p t e r  a d e s c r i p t i o n  o f  p r e l i m i n a r y  cost 
es t imates  is g i v e n  f o r  a i r c r a f t  a c c i d e n t s  i n  A u s t r a l i a  f o r  1980.  
The e s t ima tes ,  w h i l e  a d d i n g  a q u a n t i t a t i v e  d i m e n s i o n  t o  t h e  
measurement  of a c c i d e n t  s e v e r i t y ,  w i l l  e n a b l e  t h e  a s s e s s m e n t  o f  
s o m e  b a s i c  losses t o  s o c i e t y  as a r e s u l t  of a i r c r a f t  a c c i d e n t s .  
A number of cost componen t s  are i d e n t i f i e d  wh ich  w i l l  p r o v i d e  
some i n d i c a t i o n  of  t h e  s c o p e  of  t h e  human p rob lem.  However,  it 
must  be  e m p h a s i s e d  t h a t  t h e  t o t a l  of  i n d i v i d u a l  cos t  es t imates  
p r e s e n t e d  h e r e  s h o u l d  n o t  be i n t e r p r e t e d  a s  t h e  v a l u e  p l a c e d  on  a 
human l i f e  o r  as t h e  t o t a l  cost  of  a f a t a l i t y  or i n j u r y  t o  
s o c i e t y .  N e i t h e r  i s  it t h e  t o t a l  amount t h a t  s o c i e t y  m i g h t  be 
w i l l i n g  t o  s p e n d  t o  s a v e  a l i f e  o r  t o  p r e v e n t  a n  i n j u r y .  The 
cost  components  and  t h e  t o t a l  o f  t h e s e  components  must  be 
r e g a r d e d  a s  a n  i n d i c a t i o n  of  t h e  s i g n i f i c a n c e  of  t h e  a i r c r a f t  
a c c i d e n t  p rob lem.  Though t h e  s o c i e t a l  cost  es t imates  c a n  be 
u s e f u l  i n  a b e n e f i t - c o s t  c o n t e x t ,  i t  s h o u l d  be r e c o g n i z e d  t h a t  
a b e n e f i t - c o s t  r a t i o  or n e t  b e n e f i t  f i g u r e  i s  o n l y  o n e  component  
o f  a r e l a t i v e l y  c o n s i d e r a b l e  number of soc ia l  and  t e c h n o l o g i c a l  
f a c t o r s  t h a t  mus t  be c o n s i d e r e d  i n  e v a l u a t i n g  t h e  w o r t h  of a n  
a c c i d e n t  p r e v e n t i o n  program.  

The g e n e r a l  a p p r o a c h  i n  t h i s  s t u d y  is s i m i l a r  t o  t h a t  
a d o p t e d  by b o t h  F a i g i n  i n  t h e  U . S .  and t h e  A u s t r a l i a n  s t u d y  by 
A t k i n s ,  t h a t  i s ,  a soc ia l  cos t  framework i n c o r p o r a t i n g  t h e  human 

d i r e c t l y  m e a s u r a b l e  costs .  However, g i v e n  t h e  l i m i t e d  t i m e  and 
r e s o u r c e s  t h a t  were a v a i l a b l e ,  es t imates  f o r  some cos t  c a t e g o r i e s  
have  b e e n  e x c l u d e d .  N e v e r t h e l e s s  t h e  more s i g n i f i c a n t  cost  
components  are i n c l u d e d  and  t h e s e  s h o u l d  a d e q u a t e l y  r e f l e c t  
t h e  m a g n i t u d e  o f  t h e  losses t o  s o c i e t y  a s  a r e s u l t  of  a i r c r a f t  

. c a p i t a l  a p p r o a c h  t o  loss  o f  l i f e  t o g e t h e r  w i t h  t a n g i b l e  o r  

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

The cost  e l e m e n t s  c a n  be s e p a r a t e d  i n t o  t w o  main  
g r o u p s :  

1. " C o s t s "  of F a t a l i t i e s  a n d  I n j u r i e s  
- l o s t  p r o d u c t i o n / c o n s u m p t i o n  - h o s p i t a l  and  medical cos ts  

2. O t h e r  D i r e c t  A c c i d e n t  ' C o s t s  
- a i r c r a f t  h u l l  darnage/ loss  
- s e a r c h  and  r e s c u e  
- a c c i d e n t  i n v e s t i g a t i o n  cos ts .  

Among t h e  o t h e r  d i r e c t  and i n d i r e c t  cos t  c a t e g o r i e s  n o t  
i n c l u d e d  b e c a u s e  of t i m e  c o n s t r a i n t s  and  p r a c t i c a l  p r o b l e m s  of  
d a t a  g a t h e r i n g  w e r e  t h e  f o l l o w i n g :  
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- l e g a l  and c o u r t  costs - i n s u r a n c e  a d m i n i s t r a t i o n  c o s t s  
- g e n e r a l  p r o p e r t y  damage 
- los t  p r o d u c t i v i t y  o f  damaged a i r c r a f t L  - o v e r a l l  f i n a n c i a l  impac t  on  a v i a t i o n  i n d u s t r y .  

A l t h o u g h  i n  t h e m s e l v e s  t h e s e  cost e l e m e n t s  may consume 
o r  d i s p l a c e  s i g n i f i c a n t  r e s o u r c e s ,  t h e y  a re  n o t  l a r g e  compared 
t o  other  cos ts  and are u n l i k e l y  t o  have  a h i g h  r e s o l v i n g  power 
i n  t e r m s  o f  t o t a l  a i r c r a f t  a c c i d e n t  costs. 

I n  a d d i t i o n ,  m e n t i o n  s h o u l d  be made o f  n o n - q u a n t i f i a b l e  
a n  i n t a n g i b l e  a c c i d e n t  e f f e c t s ,  t e rmed  "costs" which  i n c l u d e  p a i n  
and  s u f f e r i n g ,  g r i e f  t o  o t h e r s ,  loss  of p e r s o n a l  r e l a t i o n s h i p s  
e tc .  These q u a l i t a t i v e  losses r e p r e s e n t  a r ea l  loss  of  soc i a l  
w e l f a r e ,  b o t h  t o  i n d i v i d u a l s  and  s o c i e t y  a t  large and d e s p i t e  
a t t e m p t s  by c o u r t s  t o  v a l u e  t h e s e  losses i n  c o m p e n s a t i o n  
d e t e r m i n a t i o n s ,  g e n e r a l l y  t h e y  d e f y  s a t i s f a c t o r y  measu remen t .  
T h e r e f o r e ,  l i k e  m o s t  o t h e r  a c c i d e n t  cost s t u d i e s ,  n o  a t t e m p t  is 
made here t o  p l a c e  a m o n e t a r y  v a l u e  on  these losses. 

3 . 2  Data A v a i l a b i l i t y / R e l i a b i l i t y .  

The d a t a  n e c e s s a r y  t o  u n d e r t a k e  t h i s  cost  s t u d y  was 
d e r i v e d  f rom a number o f  s o u r c e s .  I n  s o m e  cases it w a s  r e a d i l y  
a v a i l a b l e  b u t  o c c a s i o n a l l y  it was n e c e s s a r y  t o  r e q u e s t  v i t a l  
i n f o r m a t i o n  and s t a t i s t i c s  f rom o r g a n i s a t i o n s  o r  i n d i v i d u a l s  
o u t s i d e  t h e  D e p a r t m e n t .  Because  there  is no c e n t r a l  r e c o r d i n g  
of c a s u a l t y  i n f o r m a t i o n  s u c h  as  t y p e s  and e x t e n t  of  i n j u r i e s ,  
h o s p i t a l i s a t i o n  p e r i o d s ,  t i m e  o f f  work  e tc ,  e f f o r t s  had  t o  be 
made t o  g a t h e r  s u c h  i n f o r m a t i o n  on a n  i n d i v i d u a l  a c c i d e n t  bas i s .  
I n  t h e  case of road a c c i d e n t ' s ,  a l o t  of t h i s  i n f o r m a t i o n  is 
a v a i l a b l e  f rom b o d i e s  s u c h  as  t h e  Motor A c c i d e n t s  Board of 
V ic to r i a .  

The m o s t  bas ic  and e s s e n t i a l  s t a t i s t i c a l  i n f o r m a t i o n  
r e q u i r e d  for  t h e  e s t i m a t i o n  o f  u n i t  and t o t a l  cos ts  is t h e  number 
of a i r c r a f t  a c c i d e n t s  and a c c i d e n t  v i c t i m s  and t y p e  o f  a i r c r a f t .  
T h i s  w a s  o b t a i n e d  f r o m  t h e  BAS1  A c c i d e n t s  a n d  I n c i d e n t s  ( A  & I )  
r e p o r t i n g  s y s t e m  compute r  f i l e .  The A & I f i l e  c o n t a i n s  da t a  
a v a i l a b l e  f o r  a n a l y s i s  fo r  t h e  p a s t  1 5  y e a r s  a c c o u n t i n g  f o r  
a p p r o x i m a t e l y  6 8 , 0 0 0  A u s t r a l i a n  a i r c r a f t  a c c i d e n t  and i n c i d e n t  
records. Some of t h e  d a t a  r e q u i r e d  f o r  t h i s  s t u d y  were accessed 
t h r o u g h  t h e  c o m p u t e r  f i l e  b u t  o b v i o u s l y  n o t  a l l  t h e  i n f o r m a t i o n  
stored is  d i r e c t l y  u s e f u l  f o r  c o s t i n g  p u r p o s e s .  A s i g n i f i c a n t  
amount of i n f o r m a t i o n  r e q u i r e d  t o  assist w i t h  c o s t i n g  w a s  
e x t r a c t e d  d i r e c t l y  f rom a c c i d e n t  r e p o r t  f i l e s  h e l d  w i t h i n  t h e  
BAS1 f i l e  r e g i s t r y .  
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I n c o m e  s t a t i s t i c s  were o b t a i n e d  f rom t h e  A u s t r a l i a n  
Bureau  o f  S t a t i s t i c s  f o r  c a l c u l a t i o n  of  l o s s  of f o r e g o n e  income.  
I n f o r m a t i o n  r e l a t i n g  t o  h o s p i t a l  and m e d i c a l  cos t s  w a s  s o u g h t  
f rom h o s p i t a l s  i n v o l v e d  w i t h  a c c i d e n t  c a s u a l t i e s  and  g e n e r a l l y  
t h i s  was a s u c e s s f u l  e x e r c i s e .  P r e c i s e  c o s t i n g ,  a s  t o  be 
e x p e c t e d ,  w a s  n o t  a v a i l a b l e  b u t  h o s p i t a l i s a t i o n  p e r i o d s  were 
s u p p l i e d  f o r  a l l  a c c i d e n t  v i c t i m s .  

Some p r o b l e m s  were e n c o u n t e r e d  w i t h  d e t e r m i n a t i o n  of 
s e a r c h  and r e s c u e  cos ts .  The F i n a n c e  Branch  of  t h e  Depar tmen t  
o f  A v i a t i o n  w a s  a b l e  t o  s u p p l y  g r o s s  f i g u r e s  f o r  a i r / sea  SAR 
which  are n o t  a t r u e  cost  of  a c t u a l  r e s o u r c e s  consumed as a 
r e s u l t  o f  s p e c i f i c  a i r c r a f t  a c c i d e n t s .  E f f o r t s  t o  a s c e r t a i n  S A R  
cos ts  of  a c c i d e n t s  a l s o  i n d i c a t e  t h a t  t h e r e  is no p r o c e d u r e  t o  
r e c o r d  t o t a l  s e a r c h  cos t s  f o r  i n d i v i d u a l  a c c i d e n t s .  F u r t h e r  
r e f e r e n c e  is made t o  t h i s  i n  t h e  recommendat ions  i n  C h a p t e r  4 .  

I t  w a s  n e c e s s a r y  t o  c o n t a c t  a number o f  a v i a t i o n  
i n s u r a n c e  compan ies  t o  o b t a i n  r e l i a b l e  i n f o r m a t i o n  r e g a r d i n g  l o s s  
and  damage o f  a i r c r a f t .  

Given  t h e  s c o p e  of t h i s  r e p o r t  and  i t s  l i m i t a t i o n  as t o  
t h e  major cost  components  i t  c a n  be  s a t i s f a c t o r i l y  c o n c l u d e d  t h a t  
s u f f i c i e n t  r e l i a b l e  d a t a  and  i n f o r m a t i o n  was a v a i l a b l e  t o  c o n d u c t  
a v i a b l e  p r e l i m i n a r y  cos t  s t u d y  of  a i r c r a f t  a c c i d e n t s .  

3 . 3  D e s c r i p t i o n  o f  A c c i d e n t  C o s t  E s t i m a t e s .  

3 . 3 . 1  F a t a l i t i e s  

The a c t u a l  c o s t i n g  me thodo logy  f o r  f a t a l i t i e s  and 
s e r i o u s  i n j u r i e s  is  d e t a i l e d  i n  Appendix C and r e c e n t  s t u d i e s  
o n  t h e  v a l u e  of l i f e  which  c o u l d  have  s i g n i f i c a n t  i m p l i c a t i o n s  
f o r  t h e  cost  o f  a f a t a l i t y  are d i s c u s s e d  i n  Appendix D. 

Table  1 shows a m a t r i x  of u n i t  o r  a v e r a g e  a c c i d e n t  cos t s  
f o r  n i n e  cos t  c a t e g o r i e s  e a c h  s e p a r a t e d  a c c o r d i n g  t o  e i t h e r  a 
f a t a l  or s e r i o u s  i n j u r y  a c c i d e n t .  T h i s  s t u d y  f i n d s  t h a t  t h e  
a v e r a g e  cos t  o f  a s i n g l e  f a t a l i t y  as a r e s u l t  of  a n  a i i r c r a f t  
a c c i d e n t  w a s  $482 ,000  ( $ 1 9 8 0 ) .  I t  c a n  be s e e n  t h a t  t h e  f o r e g o n e  
income component  c o n s t i t u t e s  a major p r o p o r t i o n  ( 6 7 % ) .  T h i s  
compares  w i t h  a f o r e g o n e  income p r o p o r t i o n  of 74% ( a t  7 %  d i s c o u n t  
r a t e )  i n  t h e  case o f  a f a t a l i t y  i n  a road a c c i d e n t  i n  1978 
( A t k i n s ) .  T a b l e  1 i n c l u d e s  i n  a d d i t i o n  t o  t a n g i b l e  cos t s ,  o t h e r  
non-market  cos t  e s t i m a t e s  s u c h  as t h e  v a l u e  of l o s t  income ( a n d  
s e r v i c e s )  o f  a c c i d e n t  v i c t i m s  t o  f a m i l i e s  and t h e  community and 
losses t o  e m p l o y e r s  and  o t h e r s .  The d e r i v a t i o n  of  e a c h  of  t h e  
u n i t  cos t  estimates is d i s c u s s e d  below.  
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3 . 3 . 2  S e r i o u s  I n j u r i e s  

The costs  of i n j u r i e s  have  three main components :  

1. h o s p i t a l  cos t s  
2 .  m e d i c a l  c a r e  cos t s  
3 .  l o s t  e a r n i n g s  and  p r o d u c t i v i t y .  

Only m o n e t a r y  losses a re  c o n s i d e r e d  so t h e  r e s u l t a n t  
v a l u e s  s h o u l d  be r e g a r d e d  a s  t h e  minimum cost  o f  t h e  i n j u r y .  
The c a l c u l a t e d  a v e r a g e  cost  of a s e r i o u s  i n j u r y  as  a r e s u l t  of 
a n  a i r c r a f t  a c c i d e n t  w a s  $ 3 7 , 8 0 0  ( $ 1 9 8 0 ) .  

I t  c a n  be s e e n  c l e a r l y  f rom Tab le  1 t h a t  t h e  m o s t  
s i g n i f i c a n t  t a n g i b l e  cost  component  f o r  s e r i o u s  i n j u r y  is t h e  
l o s s  of or  damage i n c u r r e d  by t h e  a i r c r a f t .  Thus w h e r e a s  t h i s  
component  c o n s t i t u t e s  a r o u n d  6 6 %  of  t o t a l  i n j u r y  cos ts  i n  
a i r c r a f t  a c c i d e n t s ,  i n  t h e  case o f  r o a d  a c c i d e n t s ,  v e h i c l e  
l o s s /damage  c o n t r i b u t e s  o n l y  a b o u t  1 7 %  of i n j u r y  costs.  T h i s  
s i g n i f i c a n t  d i f f e r e n c e  c o u l d  be e x p e c t e d  b e c a u s e  t h e  a b s o l u t e  
cost  o f  a i r c r a f t  is much h i g h e r  t h a n  c a r s ' a n d  s e r i o u s  car  
a c c i d e n t  i n j u r i e s  c a n  o c c u r  w i t h  r e l a t i v e l y  m i n o r  v e h i c l e  damage 
and t h i s  is less l i k e l y  w i t h  a i r c r a f t .  

D e s p i t e  t h i s ,  i t  s h o u l d  be a p p r e c i a t e d  t h a t  s e r i o u s  
i n j u r i e s  r e s u l t i n g  f rom a i r c r a f t  a c c i d e n t s  draw upon s i g n i f i c a n t  
h o s p i t a l  and m e d i c a l  r e s o u r c e s .  I n  1 9 8 0 ,  j u s t  2 6  s e r i o u s  i n j u r y  
p a t i e n t s  a c c o u n t e d  f o r  n e a r l y  1 , 0 0 0  h o s p i t a l  bed d a y s  or a n  
a v e r a g e  of a r o u n d  3 7  d a y s  p e r  c a s u a l t y .  H o s p i t a l i s a t i o n  p e r i o d s  
c o v e r e d  a wide r a n g e  - f r o m  2 d a y s  t o  o v e r  6 months .  Many o f  
t h e  more s e r i o u s  o f  these a d m i s s i o n s  i n v o l v e d  s p i n a l  i n j u r i e s  
i n c l u d i n g  o n e  case o f  p a r t i a l  p e r m a n e n t  d i s a b i l i t y  due  t o  
p a r a p l e g i a .  F o r  these cases t h e  a v e r a g e  u n i t  cost f o r  h o s p i t a l  
s e r v i c e s  shown i n  T a b l e  1 would n o t  re f lec t  t h e  costs  a s  a r e s u l t  
of s u r g e r y  and o ther  s p e c i a l i s t  t r e a t m e n t .  

N o  a d e q u a t e  da t a  was a v a i l a b l e  t o  assist w i t h  t h e  
e s t i m a t i o n  of medical cos ts  due  t o  s e r i o u s  i n j u r y .  I t  w a s  
c o n s i d e r e d  f e a s i b l e  t h e r e f o r e  t o  u s e  r o a d  a c c i d e n t  i n j u r y  m e d i c a l  
costs o n  t h e  a s s u m p t i o n  t h a t  t h e y  would i n c u r  a s i m i l a r  cost .  

L o s t  e a r n i n g s  and  p r o d u c t i v i t y  is a f u r t h e r  cost o f  
s e r i o u s  i n j u r y  and i n c r e a s e s  s i g n i f i c a n t l y  w i t h  d e g r e e  o f  i n j u r y  
a n d / o r  d i s a b l e m e n t .  T h e s e  costs  are imposed upon n o t  o n l y  t h e  
v i c t i m  b u t  e m p l o y e r s  and s o c i e t y  a t  l a r g e .  F o r  t h e  p u r p o s e s  of 
t h i s  s t u d y ,  o n l y  work ing  d a y s  l o s t  due t o  h o s p i t a l i s a t i o n  were 
c o n s i d e r e d .  I t  is c o n c e i v a b l e  t h a t  a number o f  c a s u a l t i e s  s p e n t  
many w e e k s  and  months  c o n v a l e s c i n g  a f t e r  b e i n g  d i s c h a r g e d  f r o m  
h o s p i t a l .  T h i s  f o r e g o n e  income f i g u r e  therefore s h o u l d  be 
c o n s i d e r e d  a s  v e r y  much a lower bound e s t i m a t e .  
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3.3 .3  A i r c r a f t  Damage/Loss. 

T h i s  p a r t i c u l a r  a c c i d e n t  cos t  c a t e g o r y  is t h e  m o s t  
s i g n i f i c a n t  i n  t e r m s  o f  d i r e c t  t a n g i b l e  ‘costs.  H u l l  d a m a g e / l o s s  
was es t imated  f o r  t h e  f o l l o w i n g :  

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

3. m o s t  o f  t h e  t w i n - e n g i n e  a i r c r a f t  i n c u r r i n g  
i n j u r y  

s u b s t a n t i a l  damage or w e r e  a t o t a l  loss  b u t  n i l  
i n j u r y  t o  o c c u p a n t s .  

I n f o r m a t i o n  p r o v i d e d  by a v i a t i o n  i n s u r a n c e  companies  
on a i r c r a f t  h u l l  d a m a g e / l o s s  f o r  1980  showed t h a t  g r o s s  c l a ims  
e x c e e d e d  $5 .7  m i l l i o n .  G iven  t h a t  n o t  a l l  a i r c r a f t  were i n c l u d e d  
i n  t h e  above  s a m p l e ,  t h e  t r u e  cost  w a s  p r o b a b l y  i n  e x c e s s  o f  
$ 6  m i l l i o n .  

However, t h e  losses f o r  1980 a r e  p r o b a b l y  h i g h e r  t h a n  
a v e r a g e  b e c a u s e  t w o  S u p p l e m e n t a r y  A i r l i n e  t u r b o - p r o p  a i r c r a f t  
were d e s t r o y e d ;  a Beech King A i r  2 0 0  a n d  a S w e a r i n g e n  M e t r o l i n e r  
amount ing  t o  a loss  w o r t h  o v e r  $ 2 . 5  m i l l i o n .  A Beech King  A i r  
200 w a s  a l s o  d e s t r o y e d  i n  a f a t a l  a c c i d e n t  d u r i n g  1983.  

The breakdown f o r  cos t s  of  des t royed /damaged  a i r c r a f t  
is as  f o l l o w s :  

ACCIDENT TYPE VALUE OF LOSS 
$ M  

FATAL - 26 A i r c r a f t  2 .75 
SERIOUS I N J U R Y  - 20 A i r c r a f t  0 .69 
N I L  I N J U R Y  - Twin E n g i n e ,  29 A i r c r a f t  2 . 2 6  

T o t a l  L o s s  5 .70  

A s  shown, a i r c r a f t  d a m a g e / l o s s  t o t a l l e d  a p p r o x i m a t e l y  
$2 .75  m i l l i o n  i n  f a t a l  a c c i d e n t s .  The a v e r a g e  cost  p e r  f a t a l i t y  
( 5 7  f a t a l i t i e s )  is t h e r e f o r e  a r o u n d  $48,250.  The cos t  p e r  
s e r i o u s  i n j u r y  i s  $ 2 4 , 6 4 0  a n d  t h e s e  f i g u r e s  a re  i n c l u d e d  i n  t h e  
a v e r a g e  u n i t  costs i n  T a b l e  1. 

A n o t h e r  p o s s i b l e  method of e s t i m a t i n g  t h e  v a l u e  of  t h e  
loss  o f  a i r c r a f t  is t o  s e g r e g a t e  a i r c r a f t  i n t o  v a r i o u s  w e i g h t  
c a t e g o r i e s  and d e r i v e  a n  a v e r a g e  v a l u e  f o r  e a c h  c a t e g o r y .  T h i s  
w a s  t h e  a p p r o a c h  a d o p t e d  by t h e  c o n s u l t a n t  team i n  t h e  C a n a d i a n  
cost  s t u d y .  They d e t e r m i n e d  a v e r a g e  a i r c r a f t  v a l u e s  a c c o r d i n g  
t o  ICAO w e i g h t  c a t e g o r i e s  b u t  o n l y  f o r  a i r c r a f t  be low 5 ,700kg .  
F o r  a i r c r a f t  above  t h i s  w e i g h t ,  i n d i v i d u a l  v a l u e s  were 
d e t e r m i n e d .  Closer  i n s p e c t i o n  r e v e a l e d  however  t h a t  t h e  a v e r a g e  
v a l u e s  were g e n e r a l l y  v e r y  l o w  f o r  some o f  t h e  t y p e s  of  a i r c r a f t  
t h a t  would f i t  i n t o  t h e  p a r t i c u l a r  w e i g h t  c a t e g o r y .  
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The p rob lem e s s e n t i a l l y  is  t h a t  a v e r a g e  f i g u r e s  are  
u s u a l l y  v e r y  m i s l e a d i n g  and t h a t  is p a r t i c u l a r l y  t h e  case h e r e  
where  s u c h  a d i v e r s e  r a n g e  of a i r c r a f t  f a l l  i n t o  a p a r t i c u l a r  
w e i g h t  c a t e g o r y .  

T h i s  p rob lem would  need t o  be  r e s o l v e d  i n  any  f u t u r e  
s t u d y  e s p e c i a l l y  i f  a c o m p u t e r  c o s t i n g  model is t o  be  d e v e l o p e d .  

3 . 3 . 4  Fami ly  and Community Losses. 

T h i s  cost c a t e g o r y  r e p r e s e n t s  t h e  p r o d u c t i o n  losses a s  a 
r e s u l t  of a c c i d e n t s  o u t s i d e  t h e  normal  work ing  week and a c c o u n t s  
f o r  work  and  s e r v i c e s  p e r f o r m e d  f o r  t h e  f a m i l y  and  home and f o r  
v o l u n t a r y  s e r v i c e s  t o  t h e  community.  The losses are s i g n i f i c a n t  
and a r e  amenab le  t o  measurement  on t h e  o p p o r t u n i t y  cost  
p r i n c i p l e .  T h i s  method of v a l u a t i o n  r e p r e s e n t s  an  estimate of 
f o r e g o n e  "non-marke t"  s e r v i c e s  c o n t r i b u t e d  by a c c i d e n t  v i c t i m s .  

The a v e r a g e  t i m e  d e v o t e d  t o  i d e n t i f i e d  f u n c t i o n s  ( e . g .  
home m a i n t e n a n c e  and  o ther  h o u s e h o l d  t a s k s ,  u p b r i n g i n g  of 
c h i l d r e n  e t c )  w a s  e s t i m a t e d  i n  1 9 7 6  i n  t h e  U . S .  by F a i g i n  (1) as  
1 0  h o u r s  p e r  w e e k  fo r  home and  f a m i l y  and  2 h o u r s  p e r  week f o r  
v o l u n t a r y  community a c t i v i t y ,  r e p r e s e n t i n g  3 0 %  of t h e  w o r k i n g  
week .  

Thus  t h e  p r o p o r t i o n  of 3 0 %  o f  m a r k e t  income d e r i v e d  by 
F a i g i n  is a d o p t e d  as  t h e  b a s i s  of fami ly /communi ty  losses i n  
T a b l e  1 r e p r e s e n t i n g  3 0 %  o f  f o r e g o n e  income costs  i n  t h e  same 
t a b l e .  

I t  i s  wor th  m e n t i o n i n g  t h a t  a 1 9 7 6  s t u d y  by 
Needleman ( 1 2 )  s u g g e s t e d  t h a t  a major s h o r t c o m i n g  i n  v a l u e  o f  
l i f e  models was f a i l u r e  t o  t a k e  i n t o  c o n s i d e r a t i o n  t h e  v a l u a t i o n  
of r i s k  of d e a t h  by a l l  t h o s e  o ther  t h a n  t h e  p e r s o n  a t  r i s k .  
Us ing  m e d i c a l  d a t a  on human k i d n e y  t r a n s p l a n t s ,  Needleman w a s  
a b l e  t o  i n f e r  a r e l a t i v e  v a l u a t i o n  of l i f e  by the  p a t i e n t ' s  
r e l a t i o n s  r e p r e s e n t i n g  a b o u t  4 5 %  of t h e  i n d i v i d u a l ' s  own . 
v a l u a t i o n  o f  l i f e .  I f  t h e  v a l u a t i o n  estimate f o r  f r i e n d s  is  
i n c l u d e d ,  Need leman ' s  1976  s t u d y  s u g g e s t s  a 50% i n c r e a s e  o v e r  t h e  
i n d i v i d u a l ' s  own v a l u a t i o n  o f  l i f e  s a v i n g  which  r e p r e s e n t s  t h e  
t o t a l  community w i l l i n g n e s s  t o  pay t o  p r e v e n t  a d e a t h  ( a s  
d i s t i n c t  f rom e x  p o s t  " c o s t " ) .  Thus i n  r e c o g n i t i o n  of  t h i s  
f i n d i n g ,  t h e  F a i g i n  es t imate  o f  3 0 %  of f o r e g o n e  income f o r  
fami ly /communi ty  losses would a p p e a r  c o n s e r v a t i v e .  

3 . 3 . 5  Search and  R e s c u e  

A s  m e n t i o n e d  p r e v i o u s l y ,  p r o b l e m s  were e x p e r i e n c e d  i n  
o b t a i n i n g  d a t a  o n  SAR a c t i v i t y .  I n  t h e  f i r s t  i n s t a n c e ,  t he re  
i s  no  r e c o r d e d  t a l l y  of  S A R  f l y i n g  h o u r s  on t h e  B A S 1  A & I 
compute r  f i l e ,  a l t h o u g h  there is  p r o v i s i o n  t o  r e c o r d  t h i s  
i n f o r m a t i o n  o n  t h e  D e p a r t m e n t ' s  c e n t r a l  compute r .  T h i s  s t i l l  
d o e s n ' t  s o l v e  t h e  p r o b l e m  o f  d e t e r m i n i n g  t h e  d i r e c t  cos t s  
associated w i t h  a c t i v a t e d  searches b e c a u s e  of i n v o l v e m e n t  by 
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a number of d i f f e r e n t  o r g a n i s a t i o n s  and t h e  l a r g e  number of 
i n c i d e n t a l  e x p e n s e s .  The c o n s u l t a n t s  u n d e r t a k i n g  t h e  C a n a d i a n  
cost  s t u d y  c o n s i d e r e d  it a p p r o p r i a t e  t o  d i v i d e  t h e  t o t a l  costs 
o f  SAR i . e .  a l l  o v e r h e a d s  and  f i x e d  cos ts ,  by t h e  number o f  
i n c i d e n t s  f o r  wh ich  a s e a r c h  w a s  c o o r d i n a t e d .  

For  t h i s  s t u d y ,  o n l y  d i r e c t  f l y i n g  cos ts  w i l l  be 
c o n s i d e r e d .  I n  1980 t h e r e  were f o u r  major s e a r c h e s  as a r e s u l t  
o f  f a t a l  a i r c r a f t  a c c i d e n t s  and  a minor  s e a r c h  i n v o l v i n g  s e r i o u s  
i n j u r y .  Wi th  a p p r o x i m a t e l y  250  h o u r s  f lown i n  s e a r c h  a c t i v i t y  
d u r i n g  1980 a t  a cos t  o f  $200 p e r  h o u r  ( a i r c r a f t  o p e r a t i n g  cos ts ,  
f o r e g o n e  wages and  p r o d u c t i o n  e t c )  g i v e s  a d i r e c t  cos t  o f  
$ 5 0 , 0 0 0 .  T h i s  would r e a l i s t i c a l l y  be a minimum f i g u r e  and w i t h  
7 f a t a l i t i e s  r e s u l t i n g  f rom a c c i d e n t s  i n v o l v i n g  s e a r c h e s ,  t h e  
cost  is a p p r o x i m a t e l y  $ 7 , 0 0 0  p e r  f a t a l i t y .  

T h i s  es t imate  i s  somewhat c r u d e  b u t  must  s u f f i c e  u n t i l  
more a c c e s s i b l e  i n f o r m a t i o n  is a v a i l a b l e  on  SAR a c t i v i t y  costs .  

3 . 3 . 6  . A c c i d e n t  I n v e s t i g a t i o n .  

T h e s e  cos ts  r e p r e s e n t  t h e  d i r e c t  v a r i a b l e  r e s o u r c e  cos t s  
r e l a t i n g  t o  a c c i d e n t  i n v e s t i g a t i o n  of  a l l  a i r c r a f t  a c c i d e n t s .  A 
breakdown o f  cos t s  f o r  s p e c i f i c  a c c i d e n t s  is n o t  r e c o r d e d ,  so 
a g a i n  i t  w a s  n e c e s s a r y  t o  d e t e r m i n e  a n  a p p r o x i m a t e  a v e r a g e  f o r  
a l l  a c c i d e n t s .  T h i s  was done  by d i v i d i n g  t h e  t o t a l  d i r e c t  costs 
o f  i n v e s t i g a t i o n  f o r  1980 ( $ 7 0 , 0 0 0 )  by t h e  t o t a l  number o f  
a c c i d e n t s  ( 2 5 3 ) .  The e s t ima te  i n  r o w  8 o f  T a b l e  1 shows t h i s  
a v e r a g e  u n i t  cost .  Some f a t a l  a c c i d e n t s  would consume more 
i n v e s t i g a t i o n  r e s o u r c e s  t h a n  t h i s  f i g u r e  i n d i c a t e s .  However, 
i t  s h o u l d  be r e c o g n i s e d  t h a t  t h e r e  need  n o t  be  any  c o r r e l a t i o n  
be tween  a c c i d e n t  s e v e r i t y  and  i n v e s t i g a t i o n  costs.  The a v e r a g e  
cost  f o r  i n v e s t i g a t i o n  shown i n  T a b l e  1 m i g h t  a p p e a r  l o w  b u t  as  
a n  a v e r a g e  f i g u r e  d o e s  n o t  r e p r e s e n t  t h e  t r u e  l e v e l  of  e f f o r t  and 
r e s o u r c e s  i n v o l v e d .  I t  is  t o  be e x p e c t e d  t h a t  c o n s i d e r a b l e  
v a r i a t i o n  would  o c c u r  i n  t h e s e  cos t s  w i t h  a c c i d e n t  s e v e r i t y  and 
t h a t  t h e r e f o r e  a v e r a g e  f i g u r e s  are m i s l e a d i n g .  

3 . 3 . 7  Losses t o  O t h e r s .  

T h i s  cost  c a t e g o r y  is a non-market  e s t ima te  s i m i l a r  i n  
c o n c e p t  t o  c a t e g o r y  2 ( losses  t o  f a m i l y / c o m m u n i t y ) .  I t  
r e p r e s e n t s  t h e  losses t o  e m p l o y e r s  and  o t h e r s  as a r e s u l t  o f  
a i r c r a f t  a c c i d e n t s  i n c l u d i n g  l a b o u r  r e p l a c e m e n t  and t r a i n i n g ,  
t i m e  s p e n t  i n  v i s i t i n g  p a t i e n t s ,  t r a n s p o r t ,  home-care ,  e t c .  I t  
i s  t h e r e f o r e  an  e s t ima te  of  t h e  o p p o r t u n i t y  cost  of  t h e  t i m e  
s p e n t  i n  a l l  t h e s e  and  o t h e r  a c c i d e n t - g e n e r a t e d  a c t i v i t i e s .  The 
es t imates  i n  T a b l e  1 a re  b a s e d  on t h e  U . S .  N a t i o n a l  Highway 
T r a f f i c  S a f e t y  A d m i n i s t r a t i o n  s t u d y  ( 1 9 7 1 )  a n d  a d o p t e d  by F a i g i n  
a n d  A t k i n s .  I t  i s  c a l c u l a t e d  a s  1 0 %  of l o s t  income f o r  s e r i o u s  
i n j u r y  and  1 . 2 %  of f o r e g o n e  income f o r  a f a t a l i t y .  

- 21 - 



, 

3 . 4  -. 
The u n i t  c o s t  estimates d e s c r i b e d  above  are  e x p r e s s e d  

i n  1980 d o l l a r s .  V a r i o u s  f a c t o r s  s u c h  as  i n f l a t i o n  would  
n e c e s s i t a t e  t h e  r e - c a l c u l a t i o n  of these u n i t  c o s t s  f o r  y e a r s  
s u b s e q u e n t  t o  1980 i n  order t o  show a c c i d e n t  costs i n  c u r r e n t  
d o l l a r s  o n  a n  o n g o i n g  b a s i s .  

T a b l e  2 shows t h a t  t h e  es t imated  t o t a l  cost  o f  a i r c r a f t  
a c c i d e n t s  i n  A u s t r a l i a  w a s  a p p r o x i m a t e l y  $ 3 1  m i l l i o n  i n  1980.  
Fo regone  income w a s  t h e  l a r g e s t  cos t  c a t e g o r y  c o m p r i s i n g  6 0 %  o f  
t o t a l  costs f o l l o w e d  by l o s s e s  t o  t h e  f a m i l y  and community a t  1 8 %  
w h i l e  a i r c r a f t  l o s s  and  damage a c c o u n t e d  f o r  18 .5% o f  costs .  A t  
j u s t  o n  1% medical  and h o s p i t a l  c o s t s  were a r e l a t i v e l y  smal l  
p r o p o r t i o n  of t h e  t o t a l .  

By c a t e g o r y  of  a c c i d e n t ,  f a t a l i t i e s  r e p r e s e n t e d  a v e r y  
h i g h  p r o p o r t i o n  a t  8 9 % ,  i n j u r i e s  3 . 4 %  and a c c i d e n t s  i n  which 
a i r c r a f t  were damaged o r  d e s t r o y e d  w i t h  n i l  i n j u r i e s  t o  o c c u p a n t s  
were 7 . 3 %  of  t o t a l  costs .  

Us ing  t h e  i n f o r m a t i o n  summar ised  i n  T a b l e  2 ,  a n  
a b b r e v i a t e d  s e t  of  u n i t  a c c i d e n t  costs is shown i n  T a b l e  3 ,  b o t h  
a c c o r d i n g  t o  a v e r a g e  costs per p e r s o n  and  per a c c i d e n t .  

It c a n  be  s e e n  t h a t  w h i l e  a s i n g l e  f a t a l i t y  h a s  b e e n  
costed a t  o v e r  $ 4 8 2 , 0 0 0 ,  t h e  a v e r a g e  cost of  a s i n g l e  f a t a l  
a c c i d e n t  f o r  1980  w a s  i n  e x c e s s  of $ 1  m i l l i o n .  However, t h e  
a v e r a g e  cost of - a l l  a c c i d e n t s  f o r  1980 was o n l y  a b o u t  $122 ,000 .  
Thus t h e  u n i t  c o s t  o f  a f a t a l  a c c i d e n t  was a b o u t  9 times t h a t  
o f  t h e  a v e r a g e  acc iden t  cos t  b u t  t h i s  s h o u l d  n o t  be i n t e r p r e t e d  
w i t h o u t  knowing more a b o u t  t h e  d i s t r i b u t i o n  of t h e  d i f f e r e n t  
t y p e s  of a c c i d e n t s .  

3 . 5  A c c i d e n t  C o s t s  by F l y i n g  C a t e g o r y .  

T a b l e  4 shows a p p r o x i m a t e  costs  of  a c c i d e n t s ,  a s  a 
p r o p o r t i o n  of t o t a l  costs  a t t r i b u t e d  t o  t h e  v a r i o u s  c a t e g o r i e s  
of f l y i n g .  The i n f o r m a t i o n  p r o v i d e d  i n  t h e  t a b l e  g i v e s  some 
i n d i c a t i o n  of t h e  s p e c i f i c  areas where  r e s o u r c e s  need t o  be  
d i rec ted  t o  r e d u c e  a c c i d e n t  costs.  The cost  estimates i n  column 
5 a re  based on t h e  1980  d o l l a r  e s t ima te  f o r  t h e  cost  o f  a 
f a t a l i t y  as c a l c u l a t e d  i n  Appendix C of  t h i s  r e p o r t .  T h e s e  
es t imates  a re  t h e r e f o r e  a lower bound a p p r o x i m a t i o n  and  s u b j e c t  
t o  t h e  s h o r t c o m i n g s  of  e s t i m a t i n g  t h e  v a l u e  of  a human l i f e .  

The t ab l e  shows a n  a p p r o x i m a t e  m e a s u r e  of r e l a t i v e  
f r e q u e n c y  of a c c i d e n t s  f o r  each c a t e g o r y  of  f l y i n g ,  i.e. 
a c c i d e n t s  p e r  h o u r s  f lown.  The a i m  is  t o  d e t e r m i n e  an  
i n d i c a t i o n  of r e l a t i v e  p r i o r i t y ,  e . g .  ( p r o b a b i l i t y  of o c c u r r e n c e )  
x ("cost"  of a c c i d e n t ) .  T h i s  is, however ,  o n l y  t h e  f i r s t  s t e p .  
Even i f  f i g u r e s  a re  r e l i a b l e  w e  need t e c h n i c a l  and p r o f e s s i o n a l  
i n v e s t i g a t i o n  of t h e  cost  e f f e c t i v e n e s s  o f  r e d u c i n g  s p e c i f i c  
a c c i d e n t  r i s k s ,  e . g .  Type A. 
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The t h r e e  y e a r s  s e l e c t e d  show a c o n s i d e r a b l e  v a r i a t i o n  
i n  t h e  p r o p o r t i o n  o f  t o t a l  cos t s  a t t r i b u t e d  t o  some o f  t h e  
c a t e g o r i e s  o f  f l y i n g .  

Most n o t i c e a b l e  i s  t h e  cos t  o f  " p r i v a t e / b u s i n e s s "  
a c c i d e n t s  which  v a r i e d  f r o m  7 7 %  of  cos t s  i n  1976 t o  32% i n  1980 ,  
r e f l e c t e d  by t h e  s i g n i f i c a n t  d i f f e r e n c e  i n  t h e  f a t a l i t y  r a t e  f o r  
t h i s  c a t e g o r y  o f  f l y i n g .  However, f o r  t h e  p e r i o d  1977-81, 
p r i v a t e  and  b u s i n e s s  f l y i n g  a c c o u n t e d  f o r  32% o f  t o t a l  f l y i n g  
h o u r s  b u t  48% o f  a c c i d e n t s  and  a r o u n d  55% of  t o t a l  s o c i e t a l  costs  
o f  a c c i d e n t s .  

A n o t h e r  p o i n t  o f  i n t e r e s t  is t h e  dramatic  e f f e c t  on  
costs  a s  a r e s u l t  o f  commuter (now S u p p l e m e n t a r y  A i r l i n e  o r  SAL) 
a c c i d e n t s .  The cornmuter a c c i d e n t  i n  1980  w i t h  1 3  f a t a l i t i e s  
c o n t r i b u t e d  o v e r  20% of t o t a l  cos ts  f o r  t h a t  y e a r  a l t h o u g h  f l y i n g  
a c t i v i t y  f o r  t h e  c a t e g o r y  w a s  o n l y  7 .4% o f  t h e  t o t a l  h o u r s  and 
acc iden t s  were o n l y  2 . 1 %  o f  t h e  t o t a l .  Q u i t e  c l e a r l y ,  t h e  
m a g n i t u d e  of economic  and  s o c i a l  cos t s  b o t h  i n  a b s o l u t e  and 
r e l a t i v e  t e r m s  a s  a r e s u l t  o f  s u c h  m u l t i p l e  f a t a l i t y  acc iden t s  
s u g g e s t  t h a t  s i g n i f i c a n t  r e s o u r c e s  s h o u l d  be d i r e c t e d  t o  
p r e v e n t i n g  f u r t h e r  a c c i d e n t s  o f  t h i s  n a t u r e .  

I t  c a n  be s e e n  f r o m  t h e  t a b l e  t h a t  g l i d i n g  o p e r a t i o n s  
c o n t r i b u t e d  s i g n i f i c a n t l y  t o  a c c i d e n t  costs i n  1980 a t  1 0 %  o f  
t o t a l  costs  w h i l s t  a c c o u n t i n g  f o r  a r o u n d  o n l y  4 . 4 %  o f  f l y i n g  
h o u r s .  The s t a t i s t i c s  were s i m i l a r  a g a i n  f o r  1 9 8 1  when g l i d i n g  
C o n t r i b u t e d  a p p r o x i m a t e l y  1 0 %  t o  t o t a l  a c c i d e n t  cos t s .  The costs  
o f  f a t a l i t i e s  and  s e r i o u s  . i n j u r y  t r auma  as  a r e s u l t  of g l i d i n g  
o p e r a t i o n s  s u g g e s t  t h a t  i n c r e a s e d  a t t e n t i o n  n e e d s  t o  b e  g i v e n  
t o  a c c i d e n t  c o u n t e r m e a s u r e  p rograms  f o r  t h i s  c a t e g o r y  o f  f l y i n g .  
The number o f  s p i n a l  i n j u r i e s  would a l s o  s u g g e s t  t h e  need  t o  look 
a t  t h e  c r a s h w o r t h i n e s s  o f  t h i s  t y p e - o f  a i r c r a f t .  
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TABLE 1 

AVERAGE ACCIDENT COSTS AUSTRALIA 1 9 8 0  
PRELIMINARY ESTIMATES ( 7 %  DISCOUNT RATE)  

1. 

2. 

3 .  

4. 

5. 

6. 

7. 

8.  

9. 

COST CATEGORY 

F o r e g o n e  Income 

Farni l y  , C o m m u n i t y  
L o s s e s  

Hosp i t a l  

Medical 

R e h a b i l i t a t i o n  

A i r c r a f t  D a m a g e / L o s s  

Search and R e s c u e  

A c c i d e n t  I n v e s t i g a t i o n  

L o s s e s  t o  O t h e r s  

FATAL 

323 ,500  
$ 

97 ,050  

810* 

470" 

960* 

48 ,250  

7 , 0 0 0  

280 

3 , 8 8 0  

S E R I O U S  INJURY 
$ 

4 ,400  

4 ,810  

1 ,210"  

680* 

24 ,640  

280 

440 

TOTAL 482 ,200  37 ,780  

* D e n o t e s  1 9 7 8  e s t ima tes  drawn d i r e c t l y  f rom A t k i n s  
Road A c c i d e n t  S t u d y ,  and a d j u s t e d  by s u i t a b l e  i n d e x  
f o r  1980.  

Note : S e r i o u s  i n j u r y  h o s p i t a l  costs  based o n  
26 h o s p i t a l  cases.  
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TABLE 2 

SUMMARY OF TOTAL AIRCRAFT ACCIDENT COSTS : 
AUSTRALIA 1980  ( 7 %  DISCOUNT RATE) 

COST CATEGORY FATALITIES SERIOUS AIRCRAFT TOTAL 
INJURIES LOSS/DAMAGE 

$ $ $ $ 

I 1 8 , 5 5 3 , 9 8 0  F o r e g o n e  Income 1 8 , 4 3 9 , 5 0 0  114 ,480  --- 
I Family/Community 
I 
I Losses 5 , 5 3 1 , 8 5 0  34 ,320  --- 5 , 5 6 6 , 1 7 0  

H o s p i t a l ,  M e d i c a l  
e t c  1 2 7 , 7 0 0  1 7 7 , 9 8 0  --- 305 ,680  

A i r c r a f t  L o s s /  
Damage 2 , 7 5 0 , 2 5 0  6 8 7 , 0 0 0  2 ,264 ,000  5 , 7 0 1 , 2 5 0  

O t h e r  Costs 636 ,120  46 ,480  --- 682 ,600  

TOTAL 2 7 , 4 8 5 , 4 2 0  1 , 0 6 0 , 2 6 0  2 , 2 6 4 , 0 0 0  3 0 , 8 0 9 , 6 8 0  

- 25 - 



TABLE 3 

SUMMARY OF AVERAGE ACCIDENT COSTS 
AUSTRALIA 1980 ( 7 %  DISCOUNT RATE) 

COST CATEGORY FATAL1 T I ES  SERIOUS I N J U R I E S  
$ $ 

1. P e r  P e r s o n  

Foregone  Income 323,500 4 ,400  

Eamily/Comm L o s s e s  97 ,050  780 

Medical, Hosp i t a l  e t c  2 ,240  6,700 

A i r c r a f t  Loss/Damage 4 8  I 250 24 ,640  

O t h e r  Costs 11 ,160  720 

TOTAL 482,200 37 ,240  

2 .  P e r  A c c i d e n t  $ $ 

Foregone  Income 737,580 5 ,200  

F a m i l y / C o m m  Losses 221,270 1 , 3 7 0  

Medical, H o s p i t a l  e t c  5 ,100  

A i r c r a f t  Loss/Damage 110 ,000  

O t h e r  Costs  25,440 

8 ,‘090 

31 ,230  

2 ,110  

TOTAL 1.,099,390 48 ,000  
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TABLE 4 

~ 

AIRCRAFT ACCIDENT COSTS - CATEGORIES OF FLYING 
I ( 1980/1978/1976)  

CATEGORY 

CHARTER 
AGRICULTURAL 
FLYING TRAINING 
OTHER AERIAL 
WORK 
PRIVATE/BUS I N E S S  
G L I  DING 

HOURS FLOWN ACCIDENTS 
( ' 0 0 0 ' s )  % NO. % of 

TOTAL 

139.6  7.4 6 2.1 
330 .2  1 7 . 6  25 8.9 
130 .8  7 .0  30 10 .7  
345.7 1 8 . 4  27 10.0 

276.0 14.7 47 16.7 
573 .1  30 .5  118 41.6 

82.0 4.4 28 10.0 

COSTS 
SM 

( APPROX ) 
% 

6 .5  
2.0 
3.0 - 
5 .5  

10.0 
3.0 

2 1  
7 

1 0  - 
18 
3 2  
1 0  

ROTARY WING 114 ' 6 .0 3 1 5  2.0 6 . 5  

( 1 9 7 8 )  
COMMUTER 
CHARTER 
AGRICULTURAL 
FLYING TRAINING 
OTHER AERIAL 
WORK 

G L I D I N G  
PRIVATE/B~JS INESS 

109 .7  6.7 5 1.8 - 
234.7 1 4 . 3  1 9  6.9 4.5 1 4  
127 .7  7.8 23 8 .4  1 . 0  3 
339 .4  20.7 38 13 .8  3.0 1 0  

188 .2  1 1 . 5  47 17 .2  5 .5  18 
539.9 33.0 117  42.7 16.0 52 

97.0 6.0 25 9 .1  1 . 0  3 

ROTARY WING 56.7 3 .5  5 9 .8  2.5 8 

( 1 9 7 6 )  
COMMUTER 
CHARTER 
AGRICULTURAL 
FLYING TRAINING 
OTHER AERIAL 
WORK 
PRIVATE/BUSINESS 
G L I D I N G  

80 .0  5.6 1 0.4 - 
242.6 16.9 20 7.3 0 .5  2 

83 .7  5 .8  1 4  5 .1  0 .5  2 
303 .1  21.0 36 13.1 - 
176.9 1 2 . 3  22 8.0 2 .0  6 .5  
461.7 32.0 152  55.7 24.0 7 7  

90.4 6.3 28 10 .2  1 . 0  3 

I - - ROTARY WING 36 .9  2.5 0 2.2 

I SOURCE : BAS1 SURVEY OF ACCIDENTS 1980 ,  1978 ,  1976.  COST FIGURES 
I BASED ON 1980 COST ESTIMATES I N  THIS REPORT. 

NOTE : ROTARY WING FIGURES ARE SEGREGATED AS AN AIRCRAFT TYPE 
RATHER THAN CATEGORY OF FLYING. HOURS FLOWN AND 
ACCIDENTS FOR ROTARY WING ARE INCLUDED I N  THE FLYING 
CATEGORIES L I S T E D .  
COST PERCENTAGES ACCOUNT FOR ONLY THE COSTS OF F A T A L I T I E S  
AND NOT ACCIDENTS INVOLVING INJURY OR AIRCRAFT DAMAGE 
ONLY AND THEREFORE DO NOT NECESSARILY TOTAL TO 100%.  
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C h a p t e r  4 

CONCLUSIONS AND RECOMMENDATIONS 

4 . 1  G e n e r a l  Comments 

The a c c i d e n t  s o c i e t a l  cost framework p r e s e n t e d  i n  t h i s  
s t u d y  i n c o r p o r a t e s  a number o f  i d e n t i f i e d  r e s o u r c e  cos ts  which are  
d i s p l a c e d  as  a r e s u l t  o f  a i r c r a f t  a c c i d e n t s .  I n  a d d i t i o n ,  c e r t a i n  
non-market  and  i n t a n g i b l e  a c c i d e n t  "costs"  are i n c o r p o r a t e d  wh ich  
r e f l e c t  an a t t e m p t  t o  measu re  t h e  (minimum) r e q u i r e d  e x t r a  
c o m p e n s a t i o n  above  m a r k e t  cos t  l e v e l s  which t h e  community would b e  
w i l l i n g  t o  a l l o c a t e  t o  a c h i e v e  a c c i d e n t  r e d u c t i o n s .  However, i n  
t h e  l i g h t  o f  some o f  t h e  c o n c e p t u a l  and e m p i r i c a l  p r o b l e m s  
d i s c u s s e d  i n  C h a p t e r  2 ,  t h i s  s t u d y  s u p p o r t s  t h e  v iew t h a t  t h e  l o s s  
a c c o u n t i n g  a p p r o a c h  t o  a c c i d e n t  c o s t  measurement  - w h i l s t  u s e f u l  
i n  some areas  of a c c i d e n t  p o l i c y  - i s  by i t s e l f  of  l i m i t e d  
u s e f u l n e s s  i n  r e s p e c t  of  i t s  p r i n c i p a l  o b j e c t i v e  : t h e  e v a l u a t i o n  
o f  a c c i d e n t  r e d u c t i o n  programmes.  

Moreover ,  d e b a t e  wh ich  h a s  a r i s e n  c o n c e r n i n g  t h e  
a c c e p t a b i l i t y  o f  c e r t a i n  " i n t a n g i b l e "  cos t  components  s u c h  as p a i n  
and  s u f f e r i n g ,  losses  t o  f a m i l i e s ,  t h e  community,  e m p l o y e r s  e t c . ,  
r e f l e c t  t h e  u n s a t i s f a c t o r y  n a t u r e  o f  f i n a n c i a l  or economic  
resource cos t  es t imates  a s  a m e a s u r e  o f  t h e  soc i a l  b e n e f i t s  t o  b e  
g a i n e d  f rom a c c i d e n t  r e d u c t i o n .  

A s  p o i n t e d  o u t  e a r l i e r  i n  t h e  r e p o r t ,  t h e  c o n c e p t u a l l y  
cor rec t  measu re  o f  what  t h e  community would be w i l l i n g  t o  pay f o r  
a c c i d e n t  r e d u c t i o n  i s  a d i r e c t  m e a s u r e  o f  t h e  demand f o r  s u c h  a 
r i s k  r e d u c i n g  b e n e f i t .  The ' 'costs" o f  f a t a l i t i e s  and i n . j u r i e s  
t o g e t h e r  w i t h  t h e  economic  r e s o u r c e  cos t s  o f  a i r c r a f t  a c c i d e n t s  
r e p r e s e n t  o n l y  t h e  minimum es t ima tes  of  what t h e  community would 
b e  w i l l i n g  t o  pay  f o r  a c c i d e n t  c o u n t e r - m e a s u r e s .  

To  f u r t h e r  c o m p l i c a t e  t h e  p rob lem,  t h e r e  i s  almost n o  
.doubt t h a t  c e r t a i n  e t h i c a l  and  moral c o n s i d e r a t i o n s  would b e  
r a i s e d  i n  any  a c c i d e n t  p o l i c y  e v a l u a t i o n .  D o e s  s o c i e t y  r e a l l y  
v a l u e  l i v e s  s a v e d  c o n s i s t e n t  w i t h  t h e  p r e s e n t  v a l u e  o f  f o r e g o n e  
income by a g e ?  F o r  example ,  i n  t h e  c a l c u l u s  of Appendix  C ,  t h e  
l i v e s  of  younger  t o  midd le -age  m a l e s ,  who a re  d i s p r o p o r t i o n a t e l y  
i n v o l v e d  i n  a i r c r a f t  a c c i d e n t s ,  a re  "wor th"  more i n  incoine t e r m s  
t h a n  y o u n g e r  f e m a l e s .  A l s o ,  on  t h i s  b a s i s  t h e  a v i a t i o n  sub-g roup ,  
f o r  example  p r i v a t e  p i l o t s ,  have  a h i g h e r  l i f e  v a l u a t i o n  t h a n  
o t h e r  g r o u p s  i n  t h e  community.  Is i t  t h e r e f o r e  co r rec t  t o  s u g g e s t  
t h a t  more r e s o u r c e s  be a l l o c a t e d  t o  s a v i n g  l i v e s  of  p r i v a t e  p i l o t s  
t h a n  commercial a i r l i n e  t r a v e l l e r s ?  Is i t  p o s s i b l e  t h a t  t h e  
community a t  l a r g e  h a s  t h e  p e r c e p t i o n  t h a t  t h e  r i s k  of d e a t h  as a 
r e s u l t  o f  an  a i r c r a f t  a c c i d e n t  i s  g r e a t e r  t h a n  o t h e r  modes o f  
t r a v e l ?  Many m i g h t  have  a n  i n n a t e  f e a r  of  d y i n g  i n  a n  a i r c r a f t  
a c c i d e n t  t h a n  i n  o t h e r  c a t e g o r i e s  of  a c c i d e n t s .  Knowledge o f  
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community a t t i t u d e s  t o  t h e s e  q u e s t i o n s  would h e l p  t o  i n d i c a t e  t h e  ~ 

demand f o r  a i r  s a f e t y  and  assist a c c i d e n t  p o l i c y  p l a n n i n g .  S o  
w h i l e  t h e  f o r e g o n e  income c a l c u l a t i o n s  may r e f l e c t  a n  u n e m o t i o n a l  
a s s e s s m e n t  b a s e d  upcn  i n d i v i d u a l  cases,  t h e  community as a w h o l e  
may c o n s i d e r  t h a t  m o r a l l y  a l l  l i v e s  are  e q u a l  i n  t h e i r  r i g h t  t o  be 
s a v e d ,  r e g a r d l e s s  o f  a g e  d i f f e r e n c e s  or e c o n o m i c / s o c i a l  s t a t u s .  
F u r t h e r  research i n  t h i s  area may be  w a r r a n t e d  t o  c l a r i f y  some o f  
t h e  i s s u e s .  

I n  t h e  mean t ime ,  t h e  v a l u e s  f o r  f o r e g o n e  income s u g g e s t  
t h a t  a c c i d e n t s  r e s u l t i n g  i n  f a t a l i t i e s  or s e r i o u s  i n j u r y  are of 
g r e a t e r  r e l a t i v e  i m p o r t a n c e  t o  s o c i e t y  t h a n  other c a t e g o r i e s  of 
soc ia l  cost  s u c h  as  a i r c r a f t  d a m a g e / l o s s  a c c i d e n t s .  I n  T a b l e  2 of 
C h a p t e r  3 ,  t h e  t w o  c a t e g o r i e s  o f  f o r e g o n e  income and  losses t o  t h e  
f a m i l y  and  community t o g e t h e r  a c c o u n t  f o r  o v e r  7 8 %  of  t o t a l  
a c c i d e n t  cos t s  w h i l s t  a i r c r a f t  l o s s /damage  i s  18%. These  t h r e e  
c a t e g o r i e s  t h u s  r e p r e s e n t  a r o u n d  9 6 %  of c a l c u l a t e d  costs.  C l e a r l y  
t h e n ,  a n y  v a r i a t i o n  i n  t h e i r  e s t i m a t i o n  p r o c e d u r e s  and  s o u r c e s  
w i l l  t e n d  t o  ove r shadow r e f i n e m e n t s  t o  o t h e r  r e m a i n i n g  cos t  
c a t e g o r i e s  s u c h  a s  m e d i c a l  costs ,  a c c i d e n t  i n v e s t i g a t i o n  and 
losses t o  o t h e r s .  A l s o  i n c l u s i o n  o f  other cost  estimates s u c h  as 
i n s u r a n c e  a d m i n i s t r a t i o n ,  l e g a l  and  c o u r t  e tc . ,  is n o t  l i k e l y  t o  
s i g n i f i c a n t l y  add t o  t o t a l  a c c i d e n t  costs. 

4 . 2  Conclus ions /Recommendat ions  o n  Data S o u r c e s  

The f o l l o w i n g  c o n c l u s i o n s  and  r ecommenda t ions  are made i n  
r e s p e c t  of t h e  a d e q u a c y  of da t a  s o u r c e s  f o r  each o f  t h e  cost 
c a t e g o r i e s  c o n s i d e r e d .  

( i i )  

( i i i )  

Foregone  Income R e s u l t i n g  f rom F a t a l i t i e s  and  
S e r i o u s  I n j u r i e s  : a more r e c e n t  income s u r v e y  
would  need  t o  be d o n e  t o  u p d a t e  t h e  p r e s e n t  
estimate. A l s o ,  a s u r v e y  o f  incomes p e r t a i n i n g  t o  
t h e  a v i a t i o n  sub-g roup  would allow a more p r e c i s e  
' v a l u e  o f  l i f e '  o p t i o n  B es t imate  r e f l e c t i n g  
Au s t r a1  i a n  cond i t i o n s .  

Fami ly  a n d  Community Losses : e s t i m a t e d  a t  3 0 %  o f  
( i )  by t h e  F a i g i n  s t u d y  ( U . S .  1 9 7 6 ) .  R e s e a r c h  is 
needed  t o  p r o v i d e  an  estimate f o r  A u s t r a l i a n  
c o n d i t i o n s .  

H o s p i t a l ,  Medical and  R e l a t e d  Costs : t h e r e  is  no  
c e n t r a l i z e d  s o u r c e  o f  m e d i c a l  cost  d a t a  i n  
r e l a t i o n  t o  c a s u a l t i e s  f rom a i r c r a f t  a c c i d e n t s .  
I n  t h e  case o f  road a c c i d e n t  c a s u a l t i e s ,  t h e  o n l y  
known s o u r c e  of  s u c h  d a t a  i s  t h e  Motor A c c i d e n t s  
Board i n  V i c t o r i a .  I n  r e l a t i o n  t o  a i r c r a f t  
a c c i d e n t  c a s u a l t i e s ,  t h e  i n f o r m a t i o n  h e l d  a t  t h e  
Depar tmen t  of A v i a t i o n ' s  MeOicine Branch  would n o t  
be s u f f i c i e n t  t o  a s s i s t  w i t h  any  d e t a i l e d  c o s t i n g .  
T h e r e f o r e ,  i n  v iew of t h e  f a c t  t h a t  s e r i o u s .  i n j u r y  
cases r e s u l t i n g  f r o m  a i r c r a f t  a c c i d e n t s  u s u a l l y  
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c o n t a c t  t h e  h o s p i t a l s  c o n c e r n e d  f o r  f u r t h e r  
a s s i s t a n c e  r e g a r d i n g  h o s p i t a l  and  r e l a t ed  costs .  

A i r c r a f t  Damage/Loss : i n f o r m a t i o n  on  a i r c r a f t  
i n s u r a n c e  c la ims w a s  o b t a i n e d  from t h e  major 
a v i a t i o n  i n s u r a n c e  compan ies .  These compan ies  
would  b e  t h e  m o s t  f r u i t f u l  s o u r c e  o f  a i r c r a f t  
d a m a g e / l o s s  es t imates  i n  a n y  f u t u r e  research. The 
p o s s i b i l i t y  o f  e s t a b l i s h i n g  a j o i n t  " d a t a  bank"  
s h o u l d  be i n v e s t i g a t e d .  

Search a n d  R e s c u e  : a c c e s s i b l e  cost  d a t a  f o r  t h i s  
component  was n o t  a v a i l a b l e .  Some S A R  i n f o r m a t i o n  
is s tored o n  t h e  D e p a r t m e n t ' s  c e n t r a l  compute r  
w h i c h  c o u l d  b e  o f  u s e  i n  a n y  f u r t h e r  research. I t  
would  b e  u s e f u l  i f  t h e  S A R  OPS s e c t i o n  m a i n t a i n e d  
a r u n n i n g  a c c o u n t  of t h e  cost  of SAR a c t i v i t i e s  i n  
r e l a t i o n  t o  a i r c r a f t  a c c i d e n t s ,  i f  t h i s  w a s  a t  a l l  
p r a c t i c a b l e .  

A c c i d e n t  I n v e s t i g a t i o n  : b e c a u s e  o f  t h e  l a r g e  
number o f  i n c i d e n t a l  e x p e n s e s  i n v o l v e d  i n  a i r c r a f t  
a c c i d e n t  i n v e s t i g a t i o n  it i s  n o t  f ea s ib l e  t o  cos t  
o u t  t h e s e  e x p e n s e s  o n  a n  i n d i v i d u a l  a c c i d e n t  
b a s i s ,  e x c e p t  p e r h a p s  i n  t h e  cases  of major 
a c c i d e n t s .  More p r e c i s e  r e c o r d i n g  of i n v e s t i -  
g a t i o n  cos ts  would f a c i l i t a t e  f u t u r e  research.  
However,  t h i s  component  o f  a c c i d e n t  cos t s  s h o u l d  
n o t  be seen o u t  o f  c o n t e x t  a s  i t  d o e s  n o t  show a 
t r u e  m e a s u r e  o f  t h e  i n v e s t i g a t i o n  e f f o r t .  

Losses t o  O t h e r s  : no  d a t a  i s  a v a i l a b l e  f o r  
A u s t r a l i a n  a c c i d e n t s  so t h e  U . S .  d a t a  w a s  u s e d .  
A s o c i o - e c o n o m i c  s u r v e y  of t h e  workforce a n d  t h e  
e f f e c t s  of a c c i d e n t s  o n  i n d u s t r y  i n  A u s t r a l i a  is 
needed .  

( v i i i )  P a i n  a n d  S u f f e r i n g  : no  A u s t r a l i a n  s t u d i e s  a r e  
a v a i l a b l e  so t h i s  cos t  was c o n s i d e r e d  beyond t h e  
s c o p e  o f  t h i s  p r e l i m i n a r y  s t u d y .  Two a p p r o a c h e s  
a r e  p o s s i b l e  w h i c h  c o u l d  f a c i l i t a t e  es t imates  f o r  
Aus t r a l  i a 

( a )  a s u r v e y  of c o m p e n s a t i o n  awards f o r  d e a t h  o r  
p e r s o n a l  i n j u r y  i n  r e l a t i o n  t o  a i r c r a f t  
a c c i d e n t s  i n  A u s t r a l i a  

( b )  a t h e o r e t i c a l  s t u d y  i n  a d d i t i o n  t o  t h e  
s u r v e y  t o  assess w h e t h e r  i t  would be  
a p p r o p r i a t e  t o  r e l a t e  " p a i n  and  s u f f e r i n g "  
d e r i v e d  f r o m  (a , )  as  a p r o p o r t i o n  of f o r e g o n e  
income.  
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4 .3  Main F i n d i n g s  of R e p o r t  

The major f i n d i n g s  o f  t h i s  r e p o r t  c a n  b e  summar ized  a s  
f o l l o w s :  

(1)  The a v e r a g e  cost  o f  a s i n g l e  f a t a l i t y  as a r e s u l t  
of a n  a i r c r a f t  a c c i d e n t  w a s  c a l c u l a t e d  a t  $482 ,000  
( $ 1 9 8 0 1 ,  w i t h  a cost  of $38 ,000  ( $ 1 9 8 0 )  for  a 
s e r i o u s  i n j u r y .  

The t o t a l  e x  p o s t  costs  t o  t h e  community o f  
a i r c r a f t  a c c i d e n t s  w a s  a p p r o x i m a t e l y  $31  m i l l i o n  
i n  1 9 8 0 .  

R e c e n t  v a l u e  of l i f e  s t u d i e s  s u g g e s t  t h a t  t h e  
t o t a l  community w i l l i n g n e s s  t o  pay  t o  a v o i d  a l l  
a i r c r a f t  a c c i d e n t s  c o u l d  be as  h i g h  as  - $100 
m i l l i o n .  ( T h i s  is n o t  t o  s a y  t h a t  a c c i d e n t  
c o u n t e r m e a s u r e  e x p e n d i t u r e  o f  $ 1 0 0  m i l l i o n  is 
w a r r a n t e d . )  

Q u i t e  s i g n i f i c a n t  h o s p i t a l  a n d  medical r e s o u r c e s  
a re  d i s p l a c e d  d e s p i t e  t h e  r e l a t i v e l y  few s e r i o u s  
i n j u r y  cases. 

A i r c r a f t  damage a n d  l o s s  ( a r o u n d  $ 6  m i l l i o n  i n  
1 9 8 0 )  is a s i g n i f i c a n t  p r o p o r t i o n  o f  t o t a l  costs 
e v e n  i n c l u d i n g  a c c i d e n t s  n o t  i n v o l v i n g  
c a s u a l t i e s .  

The " p r i v a t e / b u s i n e s s "  c a t e g o r y  o f  f l y i n g  a c c o u n t s  
f o r  a d i s p r o p o r t i o n a t e  amount of t o t a l  cos ts  o v e r  
t h e  l o n g e r  t e r m .  

A c c i d e n t  cos t s  r e s u l t i n g  f r o m  g l i d i n g  a c t i v i t y  
s i g n i f i c a n t l y  i n c r e a s e d  i n  1 9 8 0 ,  d e s p i t e  t h e  
below a n n u a l  a v e r a g e  number o f  h o u r s  f l o w n .  

A p p r o x i m a t e l y  h a l f  t h e  number o f  s e r i o u s  i n j u r y  
cases i n v o l v e d  s p i n a l  i n j u r i e s  r e q u i r i n g  l e n g t h y  
h o s p i t a l  a n d / o r  r e h a b i l i t a t i o n  periods.  F o u r  o u t  
o f  s i x  cases of s e r i o u s  i n j u r y  a s  a r e s u l t  of 
g l i d i n g  a c t i v i t y  i n  1980 s u s t a i n e d  s p i n a l  i n j u r i e s  
i n c l u d i n g  o n e  cord i n j u r y  ( p a r a p l e g i a ) .  

F i n a l l y ,  i t  is c o n c l u d e d  t h a t  t h e  f r a m e w o r k  o f  u n i t  costs  
i n  T a b l e  1 p r o p o s e d  i n  t h i s  s t u d y ,  f r o m  which t h e  p r e l i m i n a r y  
estimates o f  t o t a l  a c c i d e n t  cos t s  were d e r i v e d ,  p r o v i d e s  a set o f  
minimum soc ia l  cos t  estimates f o r  A u s t r a l i a  c a p a b l e  o f  u s e f u l  
a p p l i c a t i o n  i n  t h e  e v a l u a t i o n  o f  a i r  s a f e t y  programmes.  (Where 
t h e  "minimum" m o s t l y  r e l a t e s  t o  t h e  f o r e g o n e  income d e f i n i t i o n ,  
i . e .  f o r e g o n e  income e q u a t e s  t o  w i l l i n g n e s s  t o  p a y . )  However, 
t hese  estimates n e e d  c a r e f u l  q u a l i f i c a t i o n  i n  t h e i r  u s e  a n d  
f u r t h e r  r e f i n e m e n t  i n  a n y  f u t u r e  r e s e a r c h .  
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APPENDIX A 

GLOSSARY 

NOTE: The f o l l o w i n g  d e f i n i t i o n s  are  t a k e n  f r o m  ICAO Annex 13 ,  
1 9 8 1  t o  " I n t e r n a t i o n a l  S t a n d a r d s  a n d  Recommended 
Pract ices: .  

A C C I D E N T  - An o c c u r r e n c e  assoc ia ted  w i t h  t h e  o p e r a t i o n  of a n  
a i r c r a f t  wh ich  t a k e s  p lace  b e t w e e n  t h e  t i m e  a n y  p e r s o n  b o a r d s  t h e  
a i r c r a f t  w i t h  t h e  i n t e n t i o n  of f l i g h t  u n t i l  s u c h  t i m e  as  a l l  
those  p e r s o n s  have  d i s e m b a r k e d  and  i n  wh ich  

( a )  a n y  p e r s o n  s u f f e r s  d e a t h  o r  s e r i o u s  i n j u r y  as a r e s u l t  o f  
b e i n g  i n  or upon t h e  a i r c r a f t  o r  by d i r ec t  c o n t a c t  w i t h  
t h e  a i r c r a f t  o r  a n y t h i n g  a t t a c h e d  t o  t h e  a i r c r a f t ;  o r  

Note: S p e c i f i c a l l y  e x c l u d e d  a re :  d e a t h  from n a t u r a l  
c a u s e s  a n d  f a t a l  or s e r i o u s  i n j u r y  t o  a n y  p e r s o n  o n  b o a r d  
w h e t h e r  s e l f - i n f l i c t e d  o r  i n f l i c t e d  by a n o t h e r  p e r s o n ,  o r  
t o  g r o u n d  s u p p o r t  p e r s o n n e l  b e f o r e  o r  a f t e r  f l i g h t ,  o r  
f a t a l  o r  s e r i o u s  i n j u r y  w h i c h  i s  n o t  a d i r e c t  r e s u l t  of 
t h e  o p e r a t i o n  of t h e  a i r c r a f t ,  o r  w h i c h  c o n c e r n s  
s towaways .  

( b )  t h e  a i r c r a f t  s u f f e r s  s u b s t a n t i a l  damage o r  is des t royed;  
o r  

( C )  t h e  a i r c r a f t  is m i s s i n g  o r  is c o m p l e t e l y  i n a c c e s s i b l e .  

FATAL I N J U R Y  - Any i n j u r y  wh ich  r e s u l t s  i n  d e a t h  w i t h i n  3 0  d a y s .  

SERIOUS I N J U R Y  - Any i n j u r y  o t h e r  t h a n  a f a t a l  i n j u r y  which:  

( a )  r e q u i r e s  h o s p i t a l i s a t i o n  f o r  more t h a n  48  h o u r s ,  
commencing w i t h i n  s e v e n  d a y s  f r o m  t h e  d a t e  t h e  i n j u r y  w a s  
r e c e i v e d ;  o r  

( b )  r e s u l t s  i n  a f r a c t u r e  o f  a n y  bone  ( e x c e p t  s imple  f r a c t u r e s  
of f i n g e r s ,  toes o r  n o s e ) ;  o r  

( C )  i n v o l v e s  l a c e r a t i o n s  w h i c h  c a u s e  s e v e r e  haemorrhage, 
n e r v e ,  m u s c l e  o r  t e n d o n  damage;  o r  

( d )  i n v o l v e s  i n j u r y  t o  a n y  i n t e r n a l  o r g a n ;  o r  

( e )  i n v o l v e s  s e c o n d  or  t h i r d  d e g r e e  b u r n s ,  o r  a n y  b u r n s  
a f f e c t i n g  m o r e  t h a n  f i v e  p e r c e n t  of t h e  body s u r f a c e .  
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MINOR I N J U R Y  - Any i n j u r y  o t h e r  t h a n  as  d e f i n e d  u n d e r  ' F a t a l  
I n j u r y '  or ' S e r i o u s  I n j u r y ' .  

DESTROYED - Consumed by f i r e ,  d e m o l i s h e d  or damaged beyond 
r e p a i r .  

SUBSTANTIAL DAMAGE - Damage or s t r u c t u r a l  f a i l u r e  w h i c h  a d v e r s e l y  
a f f e c t s  t h e  s t r u c t u r a l  s t r e n g t h ,  p e r f o r m a n c e  or  f l i g h t  
c h a r a c t e r i s t i c s  o f  t h e  a i r c r a f t  a n d  wh ich  would  n o r m a l l y  r e q u i r e  
major r e p a i r  or r e p l a c e m e n t  o f  t h e  a f f e c t e d  component .  
f o l l o w i n g  t y p e s  o f  damage are  s p e c i f i c a l l y  e x c l u d e d :  
f a i l u r e ;  damage l i m i t e d  t o  a n  e n g i n e  or i t s  accessories,  o r  t o  
p r o p e l l e r  b l a d e s ;  b e n t  f a i r i n g s  or c o w l i n g s ;  sma l l  d e n t s  o r  
p u n c t u r e  holes  i n  t h e  s k i n ;  damage t o w i n g  t i p s ,  a n t e n n a s ,  t i r e s ,  
o r  b r a k e s .  

MINOR DAMAGE - Damage o t h e r  t h a n  as  d e f i n e d  u n d e r  ' D e s t r o y e d '  o r  
' S u b s t a n t i a l  Damage'. 

The 
e n g i n e  
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APPENDIX C 

T h i s  a p p e n d i x  d e t a i l s  t h e  me thodo logy  u s e d  t o  q u a n t i f y  
t h e  f a t a l i t y  a n d  i n j u r y  cos t s  o f  a i r c r a f t  a c c i d e n t s .  Because  o f  
t h e i r  r e l a t i v e  i m p o r t a n c e  a n d  g r e a t e r  c o m p l e x i t y ,  i t  w a s  
c o n s i d e r e d  d e s i r a b l e  t o  t r e a t  them s e p a r a t e l y .  The t a b l e s  w i t h i n  
t h i s  a p p e n d i x  p r o v i d e  t h e  more d e t a i l e d  s u p p o r t  d a t a  and  
c a l c u l a t i o n s  a n d  i l l u s t r a t e  t h e  p r o c e s s  o f  d e r i v i n g  t h e  f i n a l  
cos t  f i g u r e s .  

1. FATALITIES 

The b a s i c  a c c i d e n t  s t a t i s t i c s  o f  i n t e r e s t  i n  t h e  p r e s e n t  
s t u d y  are  p r e s e n t e d  i n  T a b l e  5. T h i s  shows a l l  a c c i d e n t  a n d  
c a s u a l t y  s t a t i s t i c s  f o r  e a c h  y e a r  f r o m  1976  t h r o u g h  t o  1983.  The 
y e a r  u n d e r  s t u d y  ( 1 9 8 0 )  had  b o t h  f a t a l  a n d  t o t a l  number of 
a c c i d e n t s  c lose  t o  t h e  e i g h t  y e a r  a v e r a g e  a l t h o u g h  t h e  number o f  
f a t a l i t i e s  a t  57 w a s  h i g h e r  t h a n  a v e r a g e  ( d u e  t o  a major commuter 
a c c i d e n t  a t  Sydney A i r p o r t  i n  wh ich  13 were f a t a l l y  i n j u r e d ) .  
T h e r e  were 56 g e n e r a l  a v i a t i o n  and  5 g l i d i n g  f a t a l i t i e s  t o t a l l i n g  
6 1 ,  however  f o r  t h e  p u r p o s e s  o f  t h i s  s t u d y ,  4 N e w  Gu inea  
n a t i o n a l s  k i l l e d  i n  a n  A u s t r a l i a n  r e g i s t e r e d  a i r c r a f t  i n  N e w  
Gu.inea w i l l  n o t  be i n c l u d e d .  G l i d i n g  f a t a l i t i e s  a n d  s e r i o u s  
i n i u r i e s  were i n c l u d e d  a n d  i n  1980 t h e s e  c o n t r i b u t e d  
s i g n i f i c a n t l y  t o  a c c i d e n t  costs .  

The method u s e d  t o  d e t e r m i n e  t h e  cost  o f  f a t a l i t i e s  is 
t h e  human c a p i t a l  o r  f o r e g o n e  income a p p r o a c h  as  d i s c u s s e d  i n  
C h a p t e r  2 which  h a s  been  u s e d  i n  m o s t  major a c c i d e n t  cos t  s t u d i e s  
i n c l u d i n g  F a i g a n  a n d  A t k i n s .  The v a l u e  o f  l o s t  p r o d u c t i o n  f o r  
f a t a l i t i e s  is h e a v i l y  d e p e n d e n t  on  t h e  a g e  a n d  sex d i s t r i b u t i o n  
o f  f a t a l i t i e s  t o g e t h e r  w i t h  p o p u l a t i o n  mean income f o r  A u s t r a l i a  
i n  1980.  

T h e r e  h a v e  b e e n  a r g u m e n t s  a g a i n s t  d i s t i n g u i s h i n g  s e x  and  
a g e  i n  t h e  c a l c u l a t i o n  o f  a v e r a g e  p r o d u c t i v i t y  l o s s  f o r  
f a t a l i t i e s  a n d  i n j u r i e s  b u t  t h e  d i s t i n c t i o n  w i l l  be  made i n  t h i s  
s t u d y  f o r  t h e  f o l l o w i n g  b a s i c  r e a s o n s :  

( i )  t h e  d i s t r i b u t i o n  by s e x  o f  a i r c r a f t  a c c i d e n t  
f a t a l i t i e s  d i f f e r s  f r o m  t h e  o v e r a l l  s e x  
d i s t r i b u t i o n  o f  t h e  g e n e r a l  p o p u l a t i o n .  (Of t h e  
t o t a l  number o f  p e r s o n s  k i l l e d  i n  a i r c r a f t  
a c c i d e n t s  i n  1980 ,  80 p e r c e n t  were males) .  

( i i )  h a v i n g  c a l c u l a t e d  a n  a v e r a g e  p r o d u c t i v t y  l o s s ,  
t h a t  v a l u e  is a p p l i e d  t o  e v e r y  v i c t i m  t h u s  
s a t i s f y i n g  t h e  c r i t e r i a  o f  e q u i t y .  
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( i i i )  u s e  of ma le -on ly  income as  a p r o x y  f o r  a l l  
p r o d u c t i v i t y  losses  p r o b a b l y  c a n n o t  be  j u s t i f i e d  
a s  y e t  : when t h e r e  is  a t h o r o u g h  mix of men a n d  
women i n  wha t  are  now c o n s i d e r e d  as  s e x - d e f i n e d  
ro l e s  a n d  o c c u p a t i o n s  c h a n g e s  i n  t h e  mean income 
l e v e l  may e v e n t u a l l y  r e s u l t  i n  a h i g h e r  a v e r a g e  
p r o d u c t i v i t y  loss .  

Us ing  t h e  income d a t a  i n  T a b l e  6 t h e  p r o d u c t i o n  
c a l c u - l a t i o n s  are  c a r r i e d  o u t  f r o m  a g e  15  t h r o u g h  t o  a g e  64 o n l y ,  
i n c r e a s i n g  a t  3 p e r c e n t  p e r  y e a r  f o r  p r o d u c t i v i t y  w i t h  a 7% 
d i s c o u n t  r a t e .  The r e s u l t s  o f  these c a l c u l a t i o n s  i n  T a b l e  7 show 
t h e  n e t  p r e s e n t  v a l u e  of t h e  f u t u r e  income stream f o r  e a c h  a g e  
g r o u p  a n d  e a c h  s e x .  T h e s e  were t h e n  w e i g h t e d  i n  p r o p o r t i o n  by 
f a t a l i t i e s  f o r  e a c h  a g e  g r o u p  a n d  s e x  g i v i n g  t h e  r e s u l t s  shown i n  
column 3 o f  T a b l e  7 .  From t h e  a v e r a g e  d i r e c t  p r o d u c t i v i t y  loss 
p e r  f a t a l i t y  i n  e a c h  a g e  g r o u p  it was p o s s i b l e  t o  c a l c u l a t e  t h e  
o v e r a l l  g r o s s  income f o r e g o n e  p e r  f a t a l i t y  wh ich  i n  1980 w a s  
$245,072.  

T h i s  g e n e r a l  a p p r o a c h  p r o v i d e s  a n  es t imate  o f  t h e  
d i s c o u n t e d  v a l u e  o f  f u t u r e  w o r k  e f f o r t s  wh ich  c o u l d  b e  u n i f o r m l y  
a p p l i e d  i n  a l l  government  d e c i s i o n  making.  However, w i t h i n  t h i s  
c o n c e p t u a l  a p p r o a c h  t h e r e  are  a l t e r n a t i v e s  wh ich  m i g h t  b e  a d o p t e d  
€or a i r c r a f t  a c c i d e n t  v i c t i m s .  F r o m  t h e  p o l i c y  v i e w p o i n t ,  t h e  
a l t e r n a t i v e s  v a r y  a c c o r d i n g  t o  t h e  e x t e n t  t h a t  d i s t i n c t  v a l u e s  o f  
human l i f e  are  d e v e l o p e d  f o r  s u b - s e c t o r s  o f  t h e  t o t a l  p o p u l a t i o n .  
A t t e m p t s  a t  t h i s  may i n  f a c t  be d i f f i c u l t  d u e  t o  r a t h e r  l i m i t e d  
d a t a  t o  d i f f e r e n t i a t e  t h e  s e c t o r ( s )  by income a s  w e l l  a s  
d e m o g r a p h i c  s t a t u s .  

T h e  C a n a d i a n  research team a c t u a l l y  ca r r i ed  o u t  s u r v e y s  
of a i r  t r a v e l l e r s ,  o b t a i n e d  income f i g u r e s  f o r  commercial aircrew 
a n d  d e r i v e d  a n  income p r o f i l e  o f  p r i v a t e  f l y e r s  f r o m  a s a m p l e  o f  
readers o f  C a n a d i a n  A v i a t i o n .  The team d e c i d e d  t o  t r ea t  a i r c r a f t  
a c c i d e n t  v i c t i m s  a s  a s e p a r a t e  g r o u p  a n d  t h e r e f o r e  employed these 
methods t o  d e t e r m i n e  income a n d  demograph ic  p r o f i l e s .  E a r n i n g s  
r a t i o s  be tween  t h e  g e n e r a l  p o p u l a t i o n  and a i r c r a f t  a c c i d e n t  
s u b g r o u p s  were c a l c u l a t e d  a l t h o u g h  a number of s h o r t c o m i n g s  a n d  
s i m p l i f y i n g  a s s u m p t i o n s  were acknowledged  w i t h  t h i s  t e c h n i q u e .  

The e a r n i n g s  r a t i o s  t h a t  were d e r i v e d  are  a s  f o l l o w s :  

SUBGROUP 

ALL COMMERCIAL CREW 
PILOTS AND COPILOTS 
OTHER CREW 
COMMERCIAL PASSENGERS 
PRIVATE PILOTS (EMPLOYED MALES) 
ALL A I R  ACCIDENT V I C T I M S  

EARN1 N G S  ADJUSTMENT 
FACTOR FOR SUBGROUP 

POPULATION 

1 . 6 2  
2.25 
1 . 0 3  
1 . 1 5  
1 . 3 2  
1 . 3 4  

(SOURCE : THE COSTS OF AIRCRAFT ACCIDENTS I N  CANADA) 
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The r a t i o n a l e  b e h i n d  t h i s  a p p r o a c h  is  t o  p r e s c r i b e  a 
u n i f o r m  v a l u e  f o r  a l l  l i v e s  l o s t  i n  a i r  a c c i d e n t s  a n d  t h u s  
compromise t h e  p r i n c i p l e  t h a t  a s i n g l e  v a l u e  o f  human l i f e  s h o u l d  
be  u n i f o r m l y  a p p l i e d  i n  a l l  government  d e c i s i o n  making .  I t  a l s o  
g i v e s  a more a p p r o p r i a t e  i n d i c a t o n  of t h e  a c t u a l  v a l u e  o f  l o s t  
p r o d u c t i o n  associated w i t h  a i r  f a t a l i t i e s .  F o r  t h i s  s t u d y ,  t h i s  
a l t e r n a t i v e  o p t i o n  w i l l  be  a d o p t e d  u s i n g  t h e  C a n a d i a n  e a r n i n g s  
a d j u s t m e n t  r a t i o s  on  t h e  a s s u m p t i o n  t h a t  these  c o u l d  be 
r e a l i s t i c a l l y  a p p l i e d  i n - t h e  A u s t r a l i a n  s i t u a t i o n .  C a n a d i a n  a n d  
A u s t r a l i a n  p e r  c a p i t a  i ncomes  a r e  s i m i l a r  a n d  u n t i l  r e s o u r c e s  are  
a v a i l a b l e  f o r  research on  incomes  f o r  t h e  a v i a t o n  sector  i n  
A u s t r a l i a ,  t h e  C a n a d i a n  r a t i o s  w i l l  be u s e d  as  a lower bound 
estimate f o r  A u s t r a l i a .  

Thus  w e  h a v e  t h e  n o n - a d j u s t e d  v a l u e  o f  l i f e  f i g u r e  wh ich  
c o u l d  be u s e d  i n  a l l  gove rnmen t  s a f e t y  p rograms  - 

A l t e r n a t i v e  A - $245 ,070  

A p p l y i n g  t h e  e a r n i n g s  a d j u s t m e n t  r a t i o  d e r i v e d  f o r  
p r i v a t e  f l i e r s  of 1 .32  t o  u s e d  i n  a l l  a v i a t i o n  s a f e t y  p rograms  
g i v e s  - 

A l t e r n a t i v e  B - $323 ,500  

2. S E R I O U S  I N J U R Y  

F o r  t h e  p u r p o s e s  of t h i s  s t u d y ,  o n l y  t h e  costs  of 
s e r i o u s  i n j u r y  a r e  examined  a s  e x p l a i n e d  i n  C h a p t e r  2. A l s o  n o  
s e p a r a t e  cos t  c a t e g o r i s a t i o n  w i l l  be made f o r  s p i n a l  cord 
i n j u r i e s  i n v o l v i n g  some fo rm or d e g r e e  o f  p a r a l y s i s .  T h e r e  was 
o n e  s u c h  case i n  1 9 8 0  a n d  t h e r e f o r e  n o  a l l o w a n c e  h a s  b e e n  made 
f o r  t h i s  i n j u r y  i n  t h e  c o s t i n g .  The b a s i c  s e r i o u s  i n j u r y  
s t a t i s t i c s  are  g i v e n  i n  Table 8 .  I t  is i n t e r e s t i n g  t o  n o t e  t h a t  
t h e  ove rwhe lming  m a j o r i t y  of s e r i o u s  i n j u r i e s  i n v o l v e d  males a n d  
3 5 %  of t h e  t o t a l  was w i t h i n  t h e  20-29 a g e  g r o u p .  

( i )  H o s p i t a l  Cos ts  

N o  c e n t r a l i s e d  r e c o r d s  a r e  k e p t  c o n t a i n i n g  i n f o r m a t i o n  on  
a l l  s e r i o u s  i n j u r y  v i c t i m s  as  a r e s u l t  o f  a i r c r a f t  a c c i d e n t s .  
B e c a u s e  t h i s  s t u d y  t akes  i n t o  c o n s i d e r a t i o n  o n l y  t h e  a c c i d e n t s  
f r o m  o n e  y e a r  wh ich  i n v o l v e d  h o s p i t a l i s a t i o n  of j u s t  26 cases ,  i t  
was c o n s i d e r e d  f e a s i b l e  t o  c o n t a c t  a l l  t h e  h o s p i t a l s  c o n c e r n e d  
f o r  f u r t h e r  i n f o r m a t i o n .  Precise  c o s t i n g  f i g u r e s  were 
u n a v a i l a b l e  b u t  w i t h  t h e  knowledge  o f  h o s p i t a l i s a t i o n  p e r i o d s  a n d  
a n  a v e r a g e  d a i l y  h o s p i t a l  c o s t ,  a s a t i s f a c t o r y  e s t i m a t e  c a n  be  
a c h i e v e d .  The e s t i m a t e  p r o v i d e d  m u s t  be  t r ea t ed  a s  a lower bound 
es t imate ;  n o  costs  f o r  t h e  s p e c i a l i s t  s u r g e r y  a n d  o the r  s e r v i c e s  
h a v e  been  a d e q u a t e l y  a l lowed f o r  a n d  g i v e n  t h e  n a t u r e  of some o f  
t h e  i n j u r i e s ,  these costs  must  have  b e e n  s i g n i f i c a n t .  I n  
a d d i t i o n  no  i n f o r m a t i o n  w a s  a b l e  t o  be  g a i n e d  on  a 57 y e a r  o l d  
male who s u s t a i n e d  s p i n a l  i n j u r i e s .  T a b l e  9 p r o v i d e s  t h e  
h o s p i t a l i s a t i o n  p e r i o d  p r o f i l e .  
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T o t a l  h o s p i t a l  cos t s  e s t i m a t e d  a s  f o l l o w s :  

T o t a l  no. o f  i n p a t i e n t  h o s p i t a l  d a y s  = 962 
Average  d a i l y  i n p a t i e n t  h o s p i t a l  c h a r g e  = $130 ( 1 9 8 0 )  
(NOTE: L a r g e  m e t r o p o l i t a n  p u b l i c  h o s p i t a l s  would 

E s t i m a t e d  To ta l  h o s p i t a l  costs = $125,060 ( 2 6  cases)  
Average  u n i t  cost ( 2 6  a d m i s s i o n s )  = $4 ,810 .  

T h i s  a v e r a g e  u n i t  cost  of $4 ,810  compares  w i t h  $7 ,100  
fo r  u n i t  cos t s  o f  r o a d  a c c i d e n t s  ( A u s t r a l i a  1 9 7 8 )  u n d e r  
A I S  l e v e l  3 " s e v e r e  - n o t  l i f e - t h r e a t e n i n g " .  ( A t k i n s  
s t u d y )  . 

e x c e e d  t h i s ) .  

( i i )  M e d i c a l  C o s t s  

T h e s e  were d e r i v e d  f r o m  t h e  1978  r o a d  a c c i d e n t  s t u d y  w i t h  
a n  a p p r o p r i a t e  a d j u s t m e n t  t o  1980.  

Average  medical  cost  r o a d  a c c i d e n t s  ( s e r i o u s  i n j u r y )  

A d j u s t e d  t o  1980  = $ 1 , 2 1 0  
E s t i m a t e d  T o t a l  m e d i c a l  costs = $33 ,880 .  ( 2 8  v i c t i m s )  

1978 = $1000 

( i i i )  R e h a b i l i t a t i o n  Costs 

A s  w i t h  medical  a n d  h o s p i t a l  cos t s ,  t h e  cost  t o  t h e  
community o f  r e h a b i l i t a t i n g  a c c i d e n t  v i c t i m s  is d i f f i c u l t  t o  
measu re .  The m o s t  o b v i o u s  cost  is l o s t  e a r n i n g s  a n d  p r o d u c t i o n  
d i s c u s s e d  below. S i g n i f i c a n t  r e s o u r c e s  are d i s p l a c e d  p a r t i c u l a r l y  
i n  t h e  r e h a b i l i t a t i o n  o f  s p i n a l  i n j u r y  p a t i e n t s  a n d  t h o s e  
s u f f e r i n g  some d e g r e e  o f  p e r m a n e n t  d i s a b l e m e n t .  Q u i t e  c l e a r l y  
t h i s  is v e r y  much t h e  s i t u a t i o n  w i t h  a i r c r a f t  a c c i d e n t s  as  T a b l e  
8 shows.  A l s o  t h e  p e r i o d  o f  h o s p i t a l i s a t i o n  is  n o  r e a l  i n d i c a t o n  
o f  t h e  r e h a b i l i t a t i o n  p e r i o d  r e q u i r e d :  t h e  g l i d i n g  a c c i d e n t  
v i c t i m  h o s p i t a l i s e d - f o r  4 d a y s  w i t h  a s p i n a l  i n j u r y  r e q u i r e d  
n e a r l y  4 mon ths  r e h a b i l i t a t i o n  a n d  t h e  v i c t i m  h o s p i t a l i s e d  f o r  
j u s t  2 d a y s  w i t h  a comminuted f r a c t u r e  of t h e  t i b i a  r e q u i r e d  a 
number of months  r e h a b i l i t a t i o n .  

The case o f  t h e  a c c i d e n t  v i c t i m  p e r m a n e n t l y  d i s a b l e d  
a l s o  as  t h e  r e s u l t  o f  a g l i d i n g  a c c i d e n t ,  would h a v e  i n v o l v e d  
v e r y  s i g n i f i c a n t  r e h a b i l i t a t i o n  cos ts .  Thus  t h e  f i g u r e s  u s e d  
below d e r i v e d  f r o m  t h e  ATKINS road a c c i d e n t  s t u d y  must  be 
r e g a r d e d  a s  v e r y  much a lower bound es t imate .  

Average  r e h a b i l i t a t i o n  cost 
r o a d  a c c i d e n t s  ( s e r i o u s  i n j u r y )  1978  = $560 
a d j u s t e d  t o  1980  = $ 6 8 0  

E s t i m a t e d  T o t a l  r e h a b i l i t a t i o n  cos ts  ( 2 8  v i c t i m s )  = $19 ,040 .  
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( i v )  L o s t  E a r n i n g s  a n d  P r o d u c t i v i t y  Costs 

Whi le  h o s p i t a l i s e d  o r  d i s a b l e d  a n d  r e h a b i l i t a t i n g ,  
i n j u r e d  v i c t i m s  may n o t  be a b l e  t o  work or p e r f o r m  home a n d  
community s e r v i c e s .  The cos t s  of t h i s  l o s t  p r o d u c t i v i t y  a re  
b o r n e  d i r e c t l y  by t h e  v i c t i m ,  t h e  v i c t i m ' s  e m p l o y e r ,  f a m i l y  and  
community or e l s e  i n d i r e c t l y  t h r o u g h  i n s u r a n c e  premiums p a i d  t o  
p r i v a t e  o r  p u b l i c  a g e n t s .  

N o  s t a t i s t i c s  a re  r e a d i l y  a v a i l a b l e  o n  t i m e  l o s t  from 
work d u e  t o  s e r i o u s  i n j u r y  a s  a r e s u l t  of a i r c r a f t  a c c i d e n t s .  
T h e r e f o r e  p r o d u c t i v i t y  loss  o n l y  as  a c o n s e q u e n c e  of 
h o s p i t a l i s a t i o n  w i l l  be c o n s i d e r e d  i n  t h i s  s t u d y .  Once a g a i n  
t h i s  w i l l  b e  a lower bound es t imate .  

U s i n g  t h e  1980  mean income f i g u r e s  shown i n  Table 6 ,  t h e  
w e i g h t e d  a v e r a g e  1980 income p e r  s e r i o u s  i n j u r y  is  c a l c u l a t e d  as  
$13 ,456 .  T h i s  is t h e n  a d j u s t e d  by t h e  e a r n i n g s  r a t i o  o f  1 . 3 2  t o  
r e f l ec t  t h e  a v i a t o n  s u b g r o u p  w h i c h  b r i n g s  t h e  a v e r a g e  f i g u r e  t o  
$17,760.  

The i m p u t e d  d a i l y  s a l a r y  i s  t h e n  

a v e r a g e  1980 income p e r  i n j u r y  
w o r k i n g  d a y s  p e r  y e a r  

= $17 ,760  
260 

= $ 6 0  

S t u d i e s  h a v e  s u g g e s t e d  t h a t  t h e  a v e r a g e  cost  o f  a d a y ' s  
a b s e n t e e i s m  t o  e m p l o y e r s  is  1 . 7 5  t imes  t h e  a v e r a g e  d a i l y  s a l a r y .  
T h i s  a l lows f o r  d i r e c t  cos t s  o f  a b s e n t e e i s m  as  w e l l  a s  i n d i r e c t  
cos t s  s u c h  as h i r i n g  a n d  t r a i n i n g  o f  r e p l a c e m e n t  p e r s o n n e l  a n d  
e f f i c i e n c y  l o s ses  r e s u l t i n g  f r o m  work d i s r u p t i o n .  T h i s  
a d j u s t m e n t  r a t i o  w a s  u s e d ' i n  t h e  C a n a d i a n  cos t  s t u d y  t o  c a l c u l a t e  
t h e  cos t s  o f  i n j u r y  and  w i l l  b e  u s e d  h e r e .  -. 

The a d j u s t e d  a v e r a g e  d a i l y  s a l a r y  ( p r o d u c t i o n  l o s s )  f o r  
1980  is t h e n  $119.  
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L o s t  p r o d u c t i v i t y  is t h e n  c a l c u l a t e d  as  t o t a l  no. o f  
d a y s  h o s p i t a l i s a t i o n  x d a i l y  s a l a r y .  

= 9 6 2  x $119 

= $114 ,480  

a v e r a g e  f o r e g o n e  income p e r  s e r i o u s  i n j u r y  

t o t a l  f o r e g o n e  income 
no. o f  h o s p i t a l i s e d  p a t i e n t s  

- - 

= $114,480 
26 

= $4 ,400  

( V )  Summary o f  S e r i o u s  I n j u r y  Costs 

The t o t a l  costs  a r i s i n g  f r o m  s e r i o u s  i n j u r y  a s  
c a l c u l a t e d  by t h i s  s t u d y  are  g i v e n  below. A s  p o i n t e d  o u t ,  ,ack 
of d a t a  a n d  u n d e r l y i n g  a s s u m p t i o n s  c o n t r i b u t e  t o  p o s s i b l e  errors  
w i t h  e a c h  component  cost  a n d  a n y  f i n a l  t o t a l  f i g u r e  is t h e r e f o r e  
o n l y  a t  b e s t  a n  i n d i c a t i o n  of t h e  m a g n i t u d e  of i n j u r y  cos ts .  I t  
c o u l d  be r e a s o n a b l y  assumed however  t h a t  t h e  f i n a l  cost  f i g u r e  
i s  v e r y  much a lower bound e s t i m a t e ,  p a r t i c u l a r l y  when n o  
a l l o w a n c e  is  made f o r  n o n - q u a n t i f i a b l e  cos t s  s u c h  a s  p a i n  a n d  
s u f f e r i n g  e tc .  

Summary o f  i n j u r y  costs:-  

Hospi ta l  Costs : $125 ,060  
Medical Costs  3 3  , 880  
R e h a b i l i t a t i o n  Costs 1 9 , 0 4 0  
L o s t  P r o d u c t i v i t y  d u e  t o  

H o s p i t a l i s a t i o n  o n l y  : $114 ,480  

E s t i m a t e d  T o t a l  I n j u r y  Costs : $292 ,460  

CONCLUSION 

W h i l e  i t  is  beyond t h e  s c o p e  of t h i s  r e p o r t  t o  examine  
t h e  n a t u r e  a n d  e x t e n t  o f  i n j u r i e s  r e s u l t i n g  f r o m  a i r c r a f t  
a c c i d e n t s  o r  t h e  c r a s h w o r t h i n e s s  of a i r c r a f t ,  some b r i e f  
comments o u g h t  t o  be made w h i c h  m i g h t  be  c o n s i d e r e d  a s  t h e  
s u b j e c t  f o r  f u r t h e r  research. 

.b 

. H o s p i t a l i s a t i o n  p e r i o d s  e x t e n d  o v e r  a v e r y  w i d e  
t i m e s p a n  w h i c h  i n d i c a t e s  t h a t  w i t h i n  t h e  
d e f i n i t i o n  s e r i o u s  i n j u r y ,  t h e  n a t u r e  a n d  e x t e n t  
of i n j u r i e s  s u s t a i n e d  i n  a i r c r a f t  a c c i d e n t s  is 
v e r y  d i v e r s e .  
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. The i n c i d e n c e  of s p i n a l  i n j u r y  is v e r y  h i g h ,  
o v e r  50% o f  cases. 

These i n j u r i e s  r a n g e  f r o m  c o m p r e s s e d  v e r t a b r a e  
f r a c t u r e s  t o  o n e  case of cord i n j u r y  r e s u l t i n g  
i n  pa rap leg ia .  O f  t h e  f i v e  s e r i o u s  i n j u r i e s  
r e s u l t i n g  f r o m  g l i d i n g  a c t i v i t i e s ,  f o u r  s u s t a i n e d  
a s p i n a l  i n j u r y  i n c l u d i n g  t h e  p a r a p l e g i c  case. 
T h i s  s u g g e s t s  t h e  n e e d  f o r  a l o o k  a t  t h e  
c r a s h w o r t h i n e s s  of s m a l l e r  l i g h t  a i r c r a f t  a n d  
p a r t i c u l a r l y  g l i d e r s .  

. More i n f o r m a t i o n  o n  r e h a b i l i t a t i o n  p e r i o d s  would  
assist  i n  i l l u s t r a t i n g  t h e  p r o b l e m  of s e r i o u s  
i n j u r y  t r a u m a  a n d  h e l p  d e t e r m i n e  a more a c c u r a t e  
cost  of t h e  i n j u r i e s  e s p e c i a l l y  when c o n s i d e r i n g  
t h a t  s p i n a l  i n j u r i e s  o f t e n  r e q u i r e  l e n g t h y  
r e h a b i l i t a t i o n  p e r i o d s .  

* 

- 4 1  - 



I 

I TABLE 5 

AIRCRAFT ACCIDENTS INVOLVING CASUALTIES 
AUSTRALIA 1976-1983  

ACCIDENTS CASUALTIES 

YEAR FATAL TOTAL F A T A L I T I E S  I N J U R I E S  TOTAL 
ACCIDENTS ACCIDENTS 

1 9 7 6  1 9 ( 2 )  2 4 3 ( 2 8 )  5 3 ( 2 )  5 5 7 ( 2 9 )  6 1 0 ( 3 1 )  

1 9 7 7  1 9 ( 2 )  2 2 1 (  2 7 )  4 3 ( 2 )  4 8 2 ( 3 0 )  5 2 5 ( 3 2 )  
1 9 7 8  2 6 ( 1 )  2 4 9 ( 2 5 )  5 7 ( 1 )  578  ( 3 5 )  6 3 5 (  3 6 )  

1 9 7 9  1 9 ( 2 )  2 4 3 (  2 9 )  3 3 ( 2 )  4 6 4 ( 3 4 )  4 9 7 ( 3 6 )  

1 9 8 0  2 5 3 ( 2 8 )  5 2 2 ( 3 2 )  5 7 8 ( 3 7 )  
1 9 8 1  1 8 ( 4 )  2 3 3 (  2 5 )  4 8 ( 5 )  5 4 4 ( 2 5 )  5 9 2 ( 3 0 )  

1 9 8 2  2 8 ( 2 )  2 2 1 ( 2 0 )  5 3 ( 2 )  5 2 0 ( 2 3 )  5 7 3 ( 2 5 )  

1 9 8 3  2 4 ~  2 8 5 ( 2 7 )  5 4 ( 1 )  7 2 0 (  2 6 )  7 7 4 (  2 7 )  

I 

1 1  

~1 

SOURCE : BUREAU O F  A I R  SAFETY INVESTIGATION A & I COMPUTER F I L E .  
( 1 9 8 3  FIGURES ARE P R O V I S I O N A L ) .  

NOTE : G L I D I N G  S T A T I S T I C S  SHOWN I N  BRACKETS. - 
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TABLE 6 

ACCIDENT F A T A L I T I E S  - S E X  AND AGE D I S T R I B U T I O N  
MEAN INCOME BY AGE GROUPS - AUSTRALIA 1980  

AGE GROUP NUMBER OF F A T A L I T I E S  MEAN INCOME 
M F TOTAL M F 

$ $ 

0-15 

15-20 
20-24 
25-29 

30-34 
35-39 
40-44 
45-49 

50-54 
55-59 
60-64 

3 

2 
1 

5 

7 
6 

13  

4 

3 
- 
2 

2 

3 

4 

2 
1 
7 

1 0  
6 

15 

6 
4 
- 
2 

6903 6435  
11894 10407  

) 1 4 9 9 5  -12488 

) 

) 16269  11979 

) 16396 11129 

15504 11979 
1 3 8 0 5  11469  

SOURCE : AGES O F  F A T A L I T I E S  FROM ACCIDENT REPORT F I L E S .  
MEAN INCOME FOR SELECTED AGE GROUPS FROM AUSTRALIAN 
BUREAU OF S T A T I S T I C S  INCOME SURVEY. 
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TABLE 7 

PRESENT VALUE O F  FUTURE INCOME AT 
MEDIAN AGES - 1 9 8 0  ( 7 %  DISCOUNT, 3% PRODUCTIVITY)  

EFFECTS OF AGE GROUP WEIGHTING ON DISCOUNTED 
INCOMES - AUSTRALIA 1 9 8 0  

AGE GROUP MALE FEMALE WEIGHTED PROPORTION O F  
$ $ BY F A T A L I T I E S  FOREGONE INCOME 

0-15 

15-20  
20-24 

25-29 

30-34 

35-39  

40-44  

45-49  

50-54 

55-59  
60-64  

1 2 6 , 0 0 0  

1 5 7  , 9 9 2  
259 , 4 5 5  

3 1 7 , 0 0 3  

299 , 3 5 2  

3 0 1  , 6 1 5  

2 7 3 , 5 8 3  
2 3 9 , 6 6 8  

2 0 0 , 1 8 7  

1 4 1 , 9 8 7  
7 5 , 4 6 6  

1 1 7 , 0 0 0  
1 4 7 , 1 3 8  

2 2 7 , 0 1 8  

2 6 4 , 0 0 4  

249 , 303 

2 2 2 , 0 8 2  

2 0 1 , 4 4 1  
1 6 3 , 9 4 8  

1 3 5 , 8 7 4  

1 0 9 , 7 0 5  
6 2  , 6 9 4  

1 2 3 , 7 5 0  

1 5 7 , 9 9 2  

259  , 4 5 5  

3 0 1  , 8 4 5  

284 , 3 3 7  

3 0 1 , 6 1 5  

2 6 3 , 9 1 6  
2 1 4 , 4 5 3  

184  , 108  
- 

7 5 , 4 6 6  

8 , 6 8 4  
5 , 5 4 3  

4 , 5 5 1  

3 7 , 0 6 8  

4 9 , 8 8 3  
31  , 749  

6 9 , 4 5 2  
2 2 , 5 7 4  

1 2 , 9 2 0  
- 

2 , 6 4 8  

AVERAGE GROSS INCOME FOREGONE PER FATALITY : 2 4 5 , 0 7 2  
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TABLE 8 

~~ 

AIRCRAFT ACCIDENTS,  S E R I O U S  INJURY 
SEX/AGE D I S T R I B U T I O N  - 1 9 8 0  

AGE GROUP MALE 8 FEMALE % TOTAL 8 

0-15 

15 -20  

20-24 

25-29 

. 30-34 

35-39 

40-44 

45-49 

50-54 

55-59 

>60-  

- 1 3 . 6  1 1 0 0  - 
2 7 . 1  2 1 0 0  

4 1 0 0  - - 4 1 4 . 3  

5 8 3  1 1 7  6 2 1 . 4  

1 50  1 5 0  2 7 . 1  

7 1 0 0  - 7 2 5  

- - 

1 50  1 50  2 7 . 1  

3 1 0 0  - - 3 1 0 . 7  
1 1 0 0  - - 1 3 . 6  
- - - 

TOTAL 2 5  8 9  3 11 28 1 0 0  

SOURCE : BUREAU O F  A I R  SAFETY ACCIDENT REPORT F I L E S  

NOTE : O F  28 S E R I O U S  I N J U R I E S ,  
1 NOT H O S P I T A L I S E D  (MINOR COMPRESSED # OF T l o )  
1 NOT CONFIRMED AS HAVING BEEN H O S P I T A L I S E D  
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TABLE 9 

S E R I O U S  I N J U R Y ,  H O S P I T A L I S A T I O N  PERIODS 
AIRCRAFT ACCIDENTS - 1 9 8 0  

S E X  AGE HOS'P. P E R I O D  INJURY COMMENT ACCIDENT 
(DAYS CATEGORY 

M 
*M 

M 
*M 

M 
M 
M 
M 
M 
M 
F 

*M 
*F 

M 
M 
M 
M 
M 
M 
N 
M 
M 

*M 
M 
M 

* F  

50 
1 7  
23  
36 
27 
29 
36  
4 2  
5 4  
37  
4 0  
3 1  
29  
29 
29 
24 
37  
54 
3 6  
35  
38  
20 
2 2  
1 9  
1 3  
3 1  

> 6  MONTHS 
> 4  MONTHS 
> 4  MONTHS 

4 MONTHS 
> 6  WEEKS 

6 WEEKS 
> 5  WEEKS 
> 4  WEEKS 
> 3  WEEKS 
> 3  WEEKS 
> 2  WEEKS 
> 2  WEEKS 
> 2  WEEKS 
> 2  WEEKS 
> 2  WEEKS 

2 WEEKS 
2 WEEKS 
2 WEEKS 

>1 WEEK 
> I  WEEK 

5 DAYS 
4 DAYS 
4 DAYS 
3 DAYS 
3 DAYS 
2 DAYS 

S P I N A L  

S P I N A L  ( P A R A P L E G I C )  
S P I N A L  
S P I N A L  

S P I N A L  

S P I N A L  

S P I N A L  

S P I N A L  
S P I N A L  
S P I N A L  

S P I N A L  

S P I N A L  
S P I N A L  
S P I N A L  

FATAL 
NON- FATAL 
NON-FATAL 
NON-FATAL 
NON-FATAL 
NON-FATAL 
NON-FATAL 
NON-FATAL 

FATAL 
NON-FATAL 
NON-FATAL 
NON-FATAL 
NON-FATAL 

FATAL 
NON- FATAL 
NON- FATAL 
NON- FATAL 
NON-FATAL 
NON- FATAL 

FATAL 
FATAL 

NON- FATAL 
NON-FATAL 
NON-FATAL 
NON-FATAL 
NON-FATAL 

SOURCE : P A T I E N T  RECORDS FROM HOSPITALS CONCERNED 

NOTE : A S T E R I S K  INDICATES G L I D I N G  ACCIDENT 
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APPENDIX D 

SUMMARY OF A RECENT VALUE OF LIFE MODEL 

A s  m e n t i o n e d  i n  e a r l i e r  s e c t i o n s  o f  t h i s  r e p o r t ,  t h e  
m o s t  d i f f i c u l t  and  cont rovers ia l  a s p e c t  w i t h  t h e  deve lopmen t  o f  
a framework o f  a c c i d e n t  cos t s  i s  t h a t  o f  d e t e r m i n i n g  t h e  v a l u e  
o f  a human l i f e .  Two a p p r o a c h e s  a r e ' p o s s i b l e :  t h e  f o r e g o n e  
income o r  human c a p i t a l  a p p r o a c h  wh ich  is  e s s e n t i a l l y  a v a l u e  of 
l a b o u r  ( l o s t  p r o d u c t i o n )  o r  t h e  e x - a n t e  w i l l i n g n e s s  t o  pay  
a p p r o a c h  f o r  r e d u c t i o n s  i n  r i s k  o f  d e a t h .  

A l t h o u g h  t h e  human c a p i t a l  method h a s  u s u a l l y  b e e n  
a d o p t e d  f o r  a c c i d e n t  c o s t i n g ,  t h e  w i l l i n g n e s s  t o  p a y  a p p r o a c h  i s  
c o n s i d e r e d  c o n c e p t u a l l y  more a p p r o p r i a t e .  Bu t  t h i s  a p p r o a c h  h a s  
g e n e r a l l y  i g n o r e d  r e s o u r c e  c o s t s  a n d  e x t e r n a l i t i e s  a s s o c i a t e d  
w i t h  a c c i d e n t s  w h i l e  t h e  human c a p i t a l  a p p r o a c h  t o  t h e  v a l u e  o f  
l i f e  d i s t o r t s  t h e  e x  pos t  o r  ' l o s s  a c c o u n t i n g '  method o f  a c c i d e n t  
costs .  However, some s c o p e  may now e x i s t  f o r  r e c o n c i l i a t i o n  o f  
t h e  two methods  a l t h o u g h  f u r t h e r  w o r k  a n d  empir ica l  t e s t i n g  n e e d s  
t o  be  done .  
r e l a t e s  w i l l i n g n e s s  t o  p a y  t o  f o r e g o n e  income may r e s o l v e  t h e  
d i f f i c u l t i e s  w i t h  t h e  t w o  a p p r o a c h e s  a n d  is b r i e f l y  c o n s i d e r e d  
below.  I t  is  n o t  i n t e n d e d  t o  l a y  b a r e  t h e  f u l l  model  h e r e  o r  
e v e n  a t t e m p t  t o  examine  t h e  t o t a l  w o r k  u n d e r t a k e n .  The 
i n t e r e s t e d  r e a d e r  s h o u l d  c o n s u l t  t h e  r e f e r e n c e s .  

The deve lopmen t  o f  a n  e l a s t i c i t y  measure '  wh ich  

A number o f  a u t h o r s ,  n o t a b l y  B l o m q u i s t  ( 1 3 )  and  
A r t h u r  ( 8 )  p o i n t  t o  t h e  e x i s t e n c e  o f  a r e l a t i o n s h i p  be tween  t h e  
w i l l i n g n e s s  t o  p a y  c o n c e p t . - o f  v a l u e  o f  l i f e  a n d  some measure  o f  
l i f e t i m e  e a r n i n g s .  T h i s  is  i n  t h e  f o r m  o f  a n  e l a s t i c i t y  of 
l i f e t i m e  u t i l i t y 2  w i t h  r e s p e c t  t o  l i f e t i m e  consumpt ion .  
e s t i m a t i o n  a n d  a c c e p t a n c e  o f  t h i s  e l a s t i c i t y  c o n c e p t  may be a 
v i t a l  s t e p  t o w a r d s  t h e  f e a s i b i l i t y  o f  e s t i m a t i n g  a n  o p e r a t i o n a l  
v a l u e  o f  l i f e  s a v i n g  i n  p rac t i ce .  

The 

B l o m q u i s t  i n  h i s  1979 P a p e r  looks  a t  t h e  t y p i c a l  
i n d i v i d u a l ' s  v a l u e  o f  a s m a l l  c h a n g e  i n  t h e  p r o b a b i l i t y  o f  h i s  
s u r v i v a l .  Us ing  a s i m p l e  l i f e - c y c l e  model,  t h e  v a l u e  is shown t o  
be i m p l i e d  by c o n s u m p t i o n  a c t i v i t y  wh ich  a f f e c t s  r i s k .  B l o m q u i s t  
u s e s  p r o b i t  a n a l y s i s  o f  c a r  s e a t - b e l t  u s e  t o  es t imate  t h e  amount  
t h a t  a n  i n d i v i d u a l  i s  w i l l i n g  t o  p a y  t o  r e d u c e  r i s k .  H i s  model 
g i v e s  a n  i m p l i e d  a v e r a g e  v a l u e  o f  l i f e  o f  $370,000 i n  1978 
d o l l a r s .  The f o r e g o n e  e a r n i n g s  a p p r o a c h  t o  v a l u e  o f  l i f e  ( V I  
h o l d s  t h a t  t h e  v a l u e  o f  l i f e  a n d  t h e  p r e s e n t  v a l u e  o f  e x p e c t e d  
f u t u r e  l a b o u r  e a r n i n g s  ( E A R N )  a re  e q u a l  a n d  s h o u l d  c h a n g e  on 

(1) E l a s t i c i t y  is  t h e  r e l a t i v e  r e s p o n s e  o f  o n e  v a r i a b l e  t o  a 
s m a l l  p e r c e n t a g e  c h a n g e  i n  a n o t h e r  v a r i a b l e ,  i . e .  i t  
e x p r e s s e s  t h e  r e l a t i o n s h i p  be tween  any  t w o  v a r i a b l e s .  

( 2 )  U t i l i t y  i s  t h e  a b i l i t y  o f  a good ,  i n  t h i s  case human l i f e ,  
t o  s a t i s f y  human w a n t s .  
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a d o l l a r - f o r - d o l l a r  b a s i s .  T h i s  i m p l i e s  t h a t  t h e  e l a s t i c i t y  o f  
V w i t h  respect t o  EARN is o n e .  B u t  B l o m q u i s t  g o e s  o n  t o  show 
t h a t  h i s  " v a l u e  o f  l i f e "  estimate is  c o n t r a s t e d  w i t h  t h e  
fo regone - income  a p p r o a c h  by d e m o n s t r a t i n g  t h a t  a s u r p l u s  v a l u e  
a b o v e  e a r n i n g s  e x i s t s  a n d  t h e  e l a s t i c i t y  of t h e  v a l u e  w i t h  
r e s p e c t  t o  e a r n i n g s  is less t h a n  one .  

I t  w a s  f o u n d  t h a t  d r i v e r s  w i t h  h i g h  e a r n i n g s  p l a c e  a 
h i g h e r  v a l u e  on t h e i r  l i v e s  a n d  i n  t u r n  a re  more l i k e l y  t o  u s e  
s ea t  be l t s .  A l s o  u s e  o f  sea t  b e l t s  is  f o u n d  t o  be  g r e a t e r ,  t h e  
g rea te r  t h e i r  p r o d u c t i v i t y  i n  p r e v e n t i n g  i n j u r y .  The p rob i t  
a n a l y s i s  o f  s e a t  b e l t  u s e  p r o d u c e d  s t a t i s t i c a l l y  s i g n i f i c a n t  a n d  
r e a s o n a b l e  r e s u l t s .  
I t  w a s  f o u n d  t h a t  i f  t h e  e x p e c t e d  e a r n i n g s  f o r  t h e  a v e r a g e  d r i v e r  
is i n c r e a s e d  1 0  p e r c e n t  f r o m  t h e  mean v a l u e ,  s e a t  b e l t  u s e  would  
i n c r e a s e  f r o m  23 t o  2 5  p e r c e n t .  F r o m  t h e  l i f e - c y c l e  model ,  t h i s  
r e s u l t e d  i n  t h e  v a l u e  of l i f e ,  V i n c r e a s i n g  by 3.1 p e r c e n t .  
T h u s ,  s i n c e  t h e  1 0  p e r c e n t  i n c r e a s e  i n  e x p e c t e d  e a r n i n g s  p r o d u c e d  
a 3 .1  percent  i n c r e a s e  i n  V ,  t h e  e l a s t i c i t y  of t h e  a v e r a g e  v a l u e  
of l i f e  w i t h  respect t o  f o r e g o n e  e a r n i n g s  is  a b o u t  + 0 . 3  a n d  n o t  
1 . 0  a s  i n  t h e  f o r e g o n e  income a p p r o a c h  t o  v a l u e  o f  l i f e .  T h i s  
f i n d i n g ,  a c c o r d i n g  t o  B l o m q u i s t ,  is c o n s i s t e n t  w i t h  t h e  n o t i o n  
t h a t  p e o p l e  g e t  more f r o m  l i f e  t h a n  wha t  t h e y  d e r i v e  f rom m a r k e t  
c o n s u m p t i o n .  
U s i n g  a d i f f e r e n t  t h e o r y  a n d  d i f f e r e n t  body o f  e v i d e n c e ,  t h e  
v a l u e  o f  l i f e  e s t i m a t e d  i n  B l o m q u i s t ' s  p a p e r  is  of t h e  same order 
of m a g n i t u d e  as  t h a t  of t h e  o t h e r  s t u d y  based on  t h e  w i l l i n g n e s s -  
t o -pay  a p p r o a c h .  B y  s a m p l i n g  t h e  p o p u l a t i o n  a t  l a r g e  (automobile  
d r i v e r s )  t h e  p r o b l e m  was a v o i d e d  of b a s i n g  i n f e r e n c e s  a b o u t  t h e  
w i l l i n g n e s s  t o  pay  on  g r o u p s  o f  p e o p l e  s u c h  as  t h o s e  i n v o l v e d  i n  
h a z a r d o u s  o c c u p a t i o n s  a n d  who may h a v e  a t y p i c a l  r i s k  a t t i t u d e s .  

The B l o m q u i s t  P a p e r  apa r t  f r o m  i ts  v e r y  u s e f u l  
d e r i v a t i o n  o f  a n  e l a s t i c i t y  v a l u e  o f  a b o u t  0 .3 ,  a l s o  a d d s  f u r t h e r  
e v i d e n c e  t h a t  p e o p l e  are  w i l l i n g  t o  pay  ( a c c e p t )  a d e t e r m i n a b l e ,  
f i n i t e  amount f o r  a n  i n c r e a s e  ( a  d e c r e a s e )  i n  t h e  p r o b a b i l i t y  
t h a t  t h e y  w i l l  c o n t i n u e  l i v i n g .  

T h e r e  are a number o f  r e c o g n i s e d  w e a k n e s s e s  i n  t h e  
a p p r o a c h  o f  t h e  w i l l i n g n e s s  t o  p a y  models t o  t h e  v a l u a t i o n  o f  
l i f e  i n c l u d i n g  t h e  p a r t i a l  e q u i l i b r i u m ( l )  a s s u m p t i o n s  o f  
b e n e f i t  cost  a n a l y s i s  w h i c h  i g n o r e  t h e  c h a i n  of w i d e r  economic  
t r a n s f e r s  s e t  u p  t h r o u g h  s o c i e t y  when l i f e  is l e n g t h e n e d .  
P r o l o n g a t i o n  o f  l i f e  is  n o t  cos t l e s s  t o  w i d e r  s o c i e t y :  t h o s e  who 
l i v e  l o n g e r  consume l o n g e r  a n d  t h i s  e x t r a  c o n s u m p t i o n  must  be 
f i n a n c e d  by p r o d u c t i o n  of t h e  y o u n g e r  w o r k f o r c e .  P r o p e r  
a p p r o a c h e s  t o  v a l u i n g  l i f e  s h o u l d  a c c o u n t  f o r  i n t e r g e n e r a t i o n a l  
t r a n s f e r  costs, i . e .  t h e  Soc ia l  S e c u r i t y  b u r d e n  o n  t h e  young.  

(1) P a r t i a l  e q u i l i b r i u m  is t h e  t h e o r y  t h a t  i n d i v i d u a l  sectors 
o f  t h e  economy are  n o t  r e l a t e d  t o  o ther  sec tors  i n  t e r m s  o f  
p r i c e  o r  p r o d u c t i o n .  
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A r t h u r  i n  a r e c e n t  p a p e r  s e e k s  a method t o  v a l u i n g  l i f e  
which  is  f u l l y  a c t u a r i a l ,  based o n  wel fa re  t h e o r y  a n d  i n c l u d e s  
economic  t r a n s f e r s  across  s o c i e t y .  

The model  i n  i t s  p r e s e n t a t i o n  is  somewhat complex b u t  
i t s  a p p l i c a t i o n  t o  road o r  a i r c r a f t  a c c i d e n t s  looks v e r y  
p r o m i s i n g .  A r t h u r  manages t o  e x t e n d  t h e  c o n c e p t  of w i l l i n g n e s s  
t o  p a y  t o  t h a t  o f  a g e n e r a l  e q u i l i b r i u m  g rowth  model wh ich  
a t t e m p t s  a major s y n t h e s i s  of t h e  v a l u e  of l i f e  a l l o w i n g ’ - f o r  
i n t e r g e n e r a t i o n a l  t r a n s f e r s  of cos ts ,  economic  g r o w t h  and  
d e m o g r a p h i c  s t r u c t u r e .  

S i n c e  A r t h u r  r e c o g n i s e s  t h e  e l a s t i c i t y  c o n c e p t  a n d  t h e  
w o r k  of B l o m q u i s t ,  t h e  d e v e l o p m e n t  o f  h i s  e m p i r i c a l  model  
p r o v i d e s  a n  a c t u a r i a l  c a l c u l a t i o n  of f o r e g o n e  income which  c o u l d  
be c o n s i d e r e d  s u i t a b l e  as  t h e  b a s i s  f o r  a n  o p e r a t i o n a l  estimate 
of t h e ,  v a l u e  of l i f e .  A l t h o u g h  t h e  e l a s t i c i t y  c o n c e p t  is  
s u p p o r t e d  by a number of a u t h o r s  a n d  would seem a p l a u s a b l e  
p r o p o s i t i o n ,  i t s  v e r i f i c a t i o n  w i l l  r e q u i r e  b e h a v i o u r a l  s u p p o r t .  
A method n e e d s  t o  be  d e v i s e d  where i t  is  p o s s i b l e  t o  o b s e r v e  t h e  
e l a s t i c i t y  r e l a t i o n s h i p  l i n k i n g  human c a p i t a l  v a l u a t i o n  a n d  
w i l l i n g n e s s  t o  pay  f o r  r i s k  r e d u c t i o n .  

The e l a s t i c i t y  c o n c e p t  h a s  p o t e n t i a l  s i g n i f i c a n c e  f o r  
t h e  lower bound es t imates  of t h e  s o c i a l  v a l u a t i o n  of a c c i d e n t s  
p r e s e n t e d  i n  t h i s  r e p o r t .  

I A f i n a l  s e t  of estimates of t h e  cos t  of a i r c r a f t  
a c c i d e n t s  is  t h e r e f o r e  p r o d u c e d  which  shows t h e  e f f e c t s  o f  t h e  
selected v a l u e s  of t h e  e l a s t i c i t y  o f  l i f e t i m e  c o n s u m p t i o n .  

T a b l e  9 shows t h e  e f f e c t  o f  t h e  e l a s t i c i t y  p a r a m e t e r  

T h e s e  v a l u e s  i n c r e a s e  t h e  a v e r a g e  v a l u a t i o n  o f  a 

v a l u e s  u s i n g  0 . 6  a n d  0 . 3  ( B l o m q u i s t  s u g g e s t s  0 . 3 ) .  

f a t a l i t y  f r o m  1 . 6  t o  3 . 3  t i m e s  t h e  l e v e l  of t h e  minimum es t imate  
shown i n  Table  1, t h e  u p p e r  v a l u e  b e i n g  o v e r  $1.6 m i l l i o n .  

The e l a s t i c i t y  v a l u e s  h a v e  a simi’lar e f f e c t  on  t h e  cos t  
of a s.erious i n j u r y .  

The r e s u l t i n g  t o t a l  community w i l l i n g n e s s  t o  pay  t o  
a v o i d  a l l  a i r c r a f t  a c c i d e n t s  i s  es t imated  t o  r i s e  from $ 3 1  
m i l l i o n  t o  b e t w e e n  $ 5 0  m i l l i o n  a n d  $ 9 7  m i l l i o n  f o r  t h e  i n d i c a t e d  
e l a s t i c i t y  v a l u e s .  Thus i t  is  c l e a r  t h a t  t h e  o v e r a l l  r e s u l t s  
d e r i v e d  f rom t h e  r e c e n t  e m p i r i c a l  w o r k  of A r t h u r ,  B l o m q u i s t ,  e t  
a1  q u i t e  s i g n i f i c a n t l y  r a i se  t h e  p r i o r i t y  wh ich  s h o u l d  be 
accorded t o  p r e v e n t i n g  f a t a l  and  s e r i o u s  i n j u r y  a i r c r a f t  
a c c i d e n t s .  - 
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TABLE 1 0  

EFFECTS OF SELECTED 'VALUE O F  L I F E '  
RESULTS ON AVERAGE ACCIDENT VALUATIONS (AUSTRALIA 1 9 8 0 )  

C a s u a l t y  C l a s s  F o r  E l a s t i c i t y  V a l u e s  of: 

E = l  E = 0 .6  E = 0 . 3  

$ $ $ 
F a t a l i t i e s  4 8 2 , 0 0 0  803,000 1 , 6 0 6 , 0 0 0  

3 8 , 0 0 0  62 ,000  1 2 3 , 0 0 0  S e r i o u s  I n j u r i e s  

. .* 
T o t a l  W i l l i n g n e s s  t o  Pay 
o f  S o c i e t y  t o  A v o i d  ( a l l )  
A c c  i d e n t  s $ 3 1 m  $50m $97m 
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