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PREFACE 

T h i s  r e p o r t  was p r e p a r e d  a s  t h e  r e s u l t  o f  a  r e q u e s t  from 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  f o r  a  c r i t i q u e  o f  

c o s t - e f f e c t i v e n e s s  p r o c e d u r e s  a s  t h e y  might  b e  a p p l i e d  Lo t h e  p a r -  

t i c u l a r  s e t  o f  c o u n t e r m e a s u r e  programs c o n c e r n i n g  a l c o h o l  and h igh-  

way s a f e t y .  The b a s i c  ai.m of t h e  e f f o r t  t h a t  h a s  l e d  t o  t h i s  

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

a n a l y z e  t h e  problems '  t h a t  i n h i b i t  s u c c e s s f u l  u t i l i z a t i o n  o f  t h e  

c o s t - e f f e c t i v e n e s s  a p p r o a c h ,  and t o  p r o p o s e  a  v i a b l e  method f o r  

p r o c e e d i n g  t o  r e s o l v e  t h e s e  problems and p r o d u c e  a  val i id and i m -  

p l e m e n t a b l e  p r o c e d u r e .  

The t i m e  and r e s o u r c e s  commit ted  t o  t h e  development  o f  t h i s  

r e p o r t  have  been  l i m i t e d ,  and no c l a i m  is made t h a t  t h e  d i s c u s s i o n  

is d e f i n i t i v e .  The p r o c e d u r e  p roposed  is n o t  p r e s e n t e d  i n  g r e a t  

d e t a i l ,  b u t  a s  o u t l i n e d  d o e s  h o p e f u l l y  g i v e  a  s u f f i c i e n t  s e n s e  o f  

what is c o n c e i v e d  a s  a  r e a s o n a b l e  c o u r s e ,  s o  ' t h a t  t h e  r e a d e r  c a n  

make i n t e l l i g e n t  judgments  c o n c e r n i n g  i ts  p o t e n t i a l  w o r t h  a s  a  

l i n e  o f  t h i n k i n g  t o  p u r s u e  f u r t h e r .  
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ON THE APPLI CABI LI TY OF COST-EFFECT1 VENESS ANALYSEiS TO 
ALCOHOL-HIGHWAY SAFETY COUNTERMEASURE PROGRAMS 

1. INTRODUCTION 

The 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  c o n c e r n  

t h a t  c o s t - e f f e c t i v e n e s s  p r o c e d u r e s  b e  d e v e l o p e d  f o r  i t s  A l c o h o l  

S a f e t y  A c t i o n  P r o g r a m ' s  (ASAPs) p rograms  is u n d e r s t a n d a b l e .  Good 

c o s t - e f f e c t i v e n e s s  me thods  p r o v i d e  a  f o r m a l i z e d  means f o r  compar- 

i n g  t h e  r e l a t i v e  v a l b e  o f  e x i s t i n g  o r  p l a n n e d  program a l t e r n a t i v e s .  

E s s e n t i a l l y  c o s t - e f f e c t i v e n e s s  i n v o l v e s  q u a n t i f y i n g  t o  t h e  e x t e n t  

p o s s i b l e  t h e  c o s t s  i n v o l v e d  i n  i m p l e m e n t i n g  a  program and t h e  

v a l u e s  o f  r e s u l t s  t o  be a c h i e v e d  by t h e  p rogram.  C o s t s  and r e -  

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

o r  some o t h e r  a p p r o p r i a t e  i n d e x .  S i n c e  t h i s  is done i n  a  s t a n d a r d  

way a c r o s s  a  number o f  p r o g r a m s ,  t h e  method p r o v i d e s  a t  l e a s t  one  

b a s i c  f o r  compar ing t h e  r e l a t i v e  w o r t h  o f  d i f f e r e n t  programq 

The c o s t  e f f e c t i v e n e s s  r e s u l t s  c a n  b e  u s e d  e i t h e r  t o  s e l e c t  p ro -  

grams f o r  i m p l e m e n t a t i o n  which  w i l l  p r o v i d e  t h e  g r e a t e s t  r e s u l t s  

f o r  a  f i x e d  b u d g e t  i n p u t  o r  a l t e r n a t i v e l y  t o  d e t e r m i n e  t h e  r e -  

s o u r c e s  n e c e s s a r y  t o  implement  a  "most e f f e c t i v e "  s e t  o f  program 

a c t i v i t i e s .  

A s  t h e y  have  e v o l v e d  o v e r  t h e  p a s t  30 y e a r s  c o s t - e f f e c t i v e n e s s  

methods  a r e  p r i m a r i l y  p r o s p e c t i v e  p l a n n i n g  t o o l s ,  i n t e n d e d  t o  a i d  

d e c i s i o n  m a k e r s  i n  r a t i o n a l i z i n g  t h e  p r o c e s s  of  s e l e c t i n g  t h e  

b e s t  means f o r  a t t a c k i n g  b r o a d  s c a l e  and complex p u b l i c  p rograms .  

I n  t h e  p a s t  d e c a d e  much h a s  been  a t t e m p t e d  i n  t h e  r e a l m  of  s o c i a l  

p r o g r a m s .  A n a l y s e s  have  b e e n  u n d e r t a k e n  i n  s u c h  d i v e r s e  program 

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

( p a r t i c u l a r l y  see r e f e r e n c e s  8 ,  11, 1 2 ) .  I n  a l l  o f  t h e s e ,  t h e  

a c t i o n  a l t e r n a t i v e s  a v a i l a b l e  a r e  many and t h e  need  t o  c l a r i f y  

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

C e r t a i n l y  t h e  NHTSA a l c o h o l - h i g h w a y  s a f e t y  p rograms  and  p a r t i c u -  

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

s o c i a l  p r o g r a m s .  



While t h e  r a t i o n a l e  f o r  t h e  c o s t - e f f e c t i v e n e s s  approach  is 

s i m p l e  t o  s t a t e ,  v a l i d ,  u s e f u l ,  and p r a c t i c a l  methods f o r  impl-e- 

men t ing  c o s t - e f f e c t i v e n e s s  a n a l y s e s  a r e  ha rd  t o  come b y .  On 

t h i s  l a s t  p o i n t  v i r t u a l l y  a l l  a u t h o r i e s  a r e  i n  ag reement .  T h e r e  

a r e  a  number of ma jo r  problems t o  b e  f a c e d  i n  implement ing  t h e  

c o s t - e f f e c t i v e n e s s  method.  I w i l l  t u r n  t o  t h e s e  s h o r t l y .  A 

r e v i e w  of developments  t o  d a t e  i n d i c a t e s  c l e a r l y  t h a t  t h e  s u r -  

f a c e  h a s  b a r e l y  been s c r a t c h e d  i n  r e s o l v i n g  a  number o f  t h e  i m -  

p o r t a n t  p rob lems .  Even t h e  most a r d e n t  p r o p o n e n t s  o f  t h e  c o s t -  

e f f e c t i v e n e s s  method warn a g a i n s t  over-opt imism c o n c e r n i n g  t h e  

e a s e  w i t h  which t h e  fnethod can  b e  implemented and t o o  s i m p l i s t i c  

r e l i a n c e  on t h e  r e s u l t s  a t  t h i s  s t a g e  i n  t h e  development o f  t h e  

a r t .  

The n e x t  s e c t i o n  o f  t h i s  memorandum w i l l  d i s c u s s  s e v e r a l  o f  

t h e  most s i g n i f i c a n t  problems f a c i n g  any a t t e m p t  t o  implement 

c o s t - e f f e c t i v e n e s s  p r o c e d u r e s .  None of t h e s e  problems is  

p e c u l i a r  t o  t h e  s u b j e c t  a r e a  w i t h  which NHTSA is p a r t i c u l a ~ r l y  

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

e s p e c i a l l y  t o  a l c o h o l  and highway s a f e t y  programs.  Follow- 

i n g  t h i s  d i s c u s s i o n  o f  p rob lems ,  s e v e r a l  a l t e r n a t i v e  s t r a t e g i e s  

f o r  d e v e l o p i n g  an ASAP c o s t - e f f e c t i v e n e s s  method w i l l  b e  con- 

s i d e r e d .  The f i n a l  s e c t i o n  o f  t h e  memorandum w i l l  d e s c r i b e  one  

p l a u s i b l e  and p r a c t i c a l  s t r a t e g y  f o r  d e v e l o p i n g  a  c o s t -  

e f f e c t i v e n e s s  p r o c e d u r e  t o  b e  a p p l i e d  i n  t h e  ASAPs, The s t r a t e g y  

s u g g e s t e d  c a l l s  t o r  t h e  phased  development o t  a  c o s t - e z r e e t i v e n e s s  

method.  The phased development is proposed b e c a u s e  t h i s  p l a n  o f  

a t t a c k  can  p r o v i d e  mean ingfu l  r e s u l t s  q u i c k l y  and a t  t h e  same 

t i m e  c a n  a l l o w  f o r  more a d e q u a t e  r e s o l u t i o n  of  t h e  c r i t i c a l  

problems which c u r r e n t l y  h i n d e r  t h e  i m p l e m e n t a t i o n  o f  most c o s t -  

e f f e c t i v e n e s s  a p p r o a c h e s .  

2 .  PROBLEMS RELATED TO THE DEVELOPMENT AND IMPLEIvIENTATIOM OF 
COST-EFFECTIVENESS PROCEDURES 

T h e r e  a r e  a  number o f  p rob lems ,  b o t h  p r a c t i c a l  and 

t h e o r e t i c a l ,  which make t h e  development o f  a  u s e f u l  and f e a s i b l e  



c o s t - e f f e c t i v e n e s s  p r o c e d u r e  d i f f i c u l t  t o  a c h i e v e .  No a t t e m p t  

w i l l  b e  made h e r e  t o  c o v e r  a l l  t h e  p rob lems  t h a t  must  b e  con- 

f r o n z e a .  A t z e n t l o n  w i l l  be  g i v e n  t o  t h o s e  which  seem Lo b e  o f  

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

t h e s e  p r o b l e m s ,  any c o s t - e f f e c t i v e n e s s  p r o c e d u r e  d e v e l o p e d  w i l l  

b e  o f  q u e s t i o n a b l e  u t i l i t y .  What is w o r s e ,  t h e  r e s u l t s  o f  a n  

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

a p p e a r a n c e  o f  b e i n g  b a s e d  on "ha rd"  q u a n t i t a t i v e  p r o c e d u r e s ,  may 

i m p a i r  o r  l e a d  a s t r a y  t h e  d e c i s i o n - m a k i n g  p r o c e s s  r a t h e r  t h a n  

p r o v i d e  v a l i d  g u i d a n c e  and  a s s i s t a n c e .  

2 . 1 ,  THE PROBLEM OF MISSING AND HARD-TO-GET DATA 

The p rob lems  r e l a t e d  t o  d a t a  a r e  d i s c u s s e d  f i r s t  b e c a u s e  

t h e y  a r e  of  enormous p r a c t i c a l  s i g n i f i c a n c e .  Most d i s c u s s i o n s  

o f  c o s t - e f f e c t i v e n e s s  d o  n o t e  t h a t  p rob lems  a l m o s t  i n v a r i a b l y  

e x i s t  c o n c e r n i n g  c o l l e c t i o n  o f  a d e q u a t e  d a t a ,  a l t h o u g h  many g i v e  

o n l y  p a s s i n g  r e f e r e n c e  t o  t h e  m a t t e r .  Anyone who h a s  d e a l t  w i t h  

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

l e a r n s  q u i c k l y  from h i s  r e c o n n a i s s a n c e  e f f o r t s  t h a t  t h e  s t a t e  

o f  t h e  d a t a  ' ' o u t  t h e r e "  is p o o r  a t  b e s t  and  t h e  d i f f i c u l t i e s  

t h i s  s i t u a t i o n  c r e a t e s  a r e  n o t  e a s i l y  overcome.  

A s  a  c r i t i c a l  c a s e  i n  p o i n t ,  i t  is  u s e f u l  t o  c o n s i d e r  t h a t  

d a t a  which  many d i s c u s s i o n s  s t a t e  a r e  e a s i e s t  t o  a s s e m b l y ,  namely ,  

d o l l a r  r e s o u r c e s  i n p u t  t o  program a c t i v i t i e s .  I t  is t r u e  t h a t  

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

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

t o t a l  i s o l a t i o n  and d i d  n o t  i n v o l v e  a n c i l l a r y  i n p u t s  from o t h e r  

s o u r c e s .  U n f o r t u n a t e l y ,  f rom a n  a n a l y t i c  p o i n t  of  view ( t h o u g h  

f o r t u n a t e l y  from t h e  p o i n t  o f  view of program i m p l e m e n t a t i o n )  

t h i s  i s o l a t i o n  is n o n - e x i s t e n t  . Most ASAP a c t i v i t i e s  a r e  i m -  

bedded  i n  t h e  on-go ing  o p e r a t i o n s  o f  many d i f f e r e n t  a g e n c i e s .  

Much of  t h e  c o o p e r a t i o n  s o u g h t  a s  a n  i n t e g r a l  p a r t  o f  ASAP e f f o r t s  

i n v o l v e s  s u p p l e m e n t a r y  p a r t i c i p a t i o n  by a g e n c i e s  and i n d i v i d u a l s  

f o r  which  no r e i m b u r s e m e n t  f rom ASAP f u n d s  o c c u r s .  T h i s  p a r -  

t i c i p a t i o n  i n  t h e  form o f  t i m e  s p e n t  b y  o p e r a t i n g  p e r s o n n e l ,  

f a c i l i t i e s  u t i l i z e d ,  and s u p p l i e s  expended d o e s  c o s t  money and  



is p a i d  f o r .  W i t h o u t  c o n s i d e r i n g  h e r e  t h e  i s s u e  o f  where  t h e  

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

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

a p p a r e n t  t h a t  t h a t  l i n e  must  b e  drawn somewhere o u t s i d e  o f  t h e  

d i r e c t  ASAP b u d g e t  i t s e l f .  Anyone who h a s  a t t e m p t e d  t o  draw 

t o g e t h e r  d e t a i l e d  i n f o r m a t i o n  on  how p e r s o n n e l  w i t h i n  a g e n c i e s  

s p e n d  t h e i r  t i m e  and  what  t h e  d o l l a r  c o s t s  o f  s u c h  time a r e ,  

knows t h a t  t h i s  is a n  e x c e e d i n g l y  d i f f i c u l t  j o b .  Time and bud- 

g e t  i n f o r m a t i o n  is r a r e l y  k e p t  i n  a  fo rm which is amenab le  t o  

s u c h  a g g r e g a t i o n .  Where s u c h  i n f o r m a t i o n  is c o l l e c t e d ,  it is 

o f t e n  f o r  immedia te  s ' u p e r v i s o r y  p u r p o s e s ,  and i t  is d e s t r o y e d  

s h o r t l y  a f t e r  b e i n g  c o l l e c t e d .  No r e q u e s t  is more l i k e l y  t o  

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

d e t a i l s  o f  b u d g e t  and  e x p e n d i t u r e s .  The m a t t e r  i s  o n l y  f u r t h e r  

compounded i n  t h e  c a s e  o f  t h e  ASAP'S b e c a u s e  t h e  p rograms  do  

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

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

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

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

o r g a n i z a t i o n s  w i l l  be a  c o s t l y  and time consuming o p e r a t i o n ,  

p a r t i c u l a r l y  i f  i t  is done  b r o a d s i d e  and  w i t h o u t  c a r e f u l  p r i o r  

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

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

n e s s  method a n d  t h e s e  w i l l  be r e t u r n e d  t o  b e l o w .  The p o i n t  h e r e  

is t h a t  t h e  r e s o l u t i o n  o f  t h e o r e t i c a l  q u e s t i o n s  must  r e m a i n  

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

c o l l e c ' t i n g  c o s t  i n f o r m a t i o n  a r e  r e s o l v e d .  

The s i t u a t i o n  w i t h  r e s p e c t  t o  d a t a  c o n c e r n i n g  t h e  e f f e c t s  

o f  p rograms  a c t i v i t i e s  is w o r s e .  I n  t h e  c a s e  o f  c o s t s ,  most  

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

and e x p e n d i t u r e  d a t a ,  s o  t h a t  some r e c o r d s  a r e  k e p t .  With  r e -  

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

o r  n o t  t h e y  a r e  a c c o m p l i s h i n g  s o m e t h i n g  by t h e i r  e f f o r t s ,  c a r e -  

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

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



m o n i t o r e d .  F u r t h e r m o r e ,  e f f e c t s  of  c o n c e r n  t o  t h e  c o s t -  

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

a d m i n i s t r a t i v e  p r o c e s s  t h a n  where  a  g i v e n  a c t i v i t y  o c c u r s .  I f  

t h e s e  a r e  t r a c k e d  a t  al.1, t h e  % r a c k i n g  is done by a d i f f e r e n t  

a g e n c y ,  o f t e n  w i t h  d i f f e r e n t  c o n c e r n s  t h a n  t h e  one  engaged  i n  

t h e  a c t i v i t y  o f  immedia te  c o n c e r n .  

I n  summary, t h e  p rob lems  r e l a t e d  t o  c o l l e c t i o n  of t h e  b a s i c  

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

p r o c e d u r e  a r e  d i f f i c u l t ,  and may b e  c o s t l y  t o  r e s o l v e .  Without  

a  r e s o l u t i o n  o f  t h e s e  p r a c t i c a l  p r o b l e m s ,  however,  i t  is q u e s t i o n -  

a b l e  w h e t h e r  i t  would pay t o  d e v e l o p  a  c a r e f u l l y  d e v i s e d  a n a l y t i c  

p r o c e d u r e .  One p r i m a r y  aim of a n y  e f f o r t  t o  d e v e l o p  a  c o s t -  

e f f e c t i v e n e s s  p r o c e d u r e  f o r  t h e  ASAP'S must  b e  t o  c o n s i d e r  c a r e -  

f u l l y  and t o  implement e f f e c t i v e l y  a d e q u a t e  d a t a  c o l l e c t i o n  

p r o c e d u r e s .  

2 . 2 .  THE DIFFICULTY OF DEFINING A N D  LIMITING COSTS AND 
EFFECTS 

I would l i k e  t o  t o u c h  on t h r e e  p a r t i c u l a r  a s p e c t s  o f  t h i s  

g e n e r a l  problem a r e a :  t h e  problem o f  p a r t i t i o n i n g  c o s t s ;  t h e  

p rob lem o f  l i n k i n g  e f f e c t s  t o  g i v e n  a c t i v i t i e s  and t h e n  t h e  

p a r t i t i o n i n g  o f  t h e s e  e f f e c t s ;  t h e  problem o f  d e t e r m i n i n g  where  

a l o n g  t h e  con t inuum of d i r e c t - i n d i r e c t  c o s t s  i t  is v a l i d  t o  

p l a c e  a  l i m i t  i n  d e v e l o p i n g  a n  a d e q u a t e  c o s t - e f f e c t i v e n e s s  

a n a l y s i s .  

2 . 2 . 1 .  THE PROBLEM OF PARTI'I'IONING COSTS. R a r e l y  d o e s  any 

agency  o r  even  any i n d i v i d u a l  w i t h i n  a n  agency  p e r f o r m  a s i n g l e  

f u n c t i o n .  ASAP f u n d s  may b e  p u t  i n t o  a n  agency f o r  t h e  s p e c i f i c  

p u r p o s e  of  f u n d i n g  one o r  s e v e r a l  a c t i v i t i e s ,  b u t  t h e  f a c t  r e -  

m a i n s  t h a t  i n  most  i n s t a n c e s  t h e  a c t i v i t i e s  t o  b e  f u n d e d  by ASAP 

d o l l a r s  a r e  c a r r i e d  on i n  c o n j u n c t i o n  w i t h  ongo ing  work.  More- 

o v e r ,  t h e  normal  a c t i v i t i e s  o f  a n  agency  a r e  o f t e n  s i m i l a r  t o ,  

o r  even  i d e n t i c a l  w i t h ,  t h e  a c t i v i t i e s  which ASAP d o l l a r s  a r e  

f u n d i n g .  I n  t h i s  c a s e ,  ASAP d o l l a r s  a r e  s u p p l e m e n t a l  t o  on- 

g o i n g  a c t i v i t i e s .  



T'wo d i f f i c u l t i e s  r e s u l t  w i t h  r e s p e c t  t o  d e f i n i n g  e x a c t l y  

what  a r e  t h e  c o s t s  o f  a n  ASAP-s t imula ted  e f f o r t .  F i r s t ,  t h e r e  

is t h e  c a s e  where  ASAP-funded e f f o r t s  a r e  i n  f a c t  u s e d  f o r  o t h e r  

p u r p o s e s .  I am n o t  r e f e r r i n g  t o  t h e  c a s e  where  ASAP f u n d s  a r e  

d e l i b r a t e l y  d i v e r t e d  t o  o t h e r  p u r p o s e s ,  a l t h o u g h  t h i s  may i n  

f a c t  o c c u r .  The c a s e s  a t  i s s u e  a r e  t h o s e  t h a t  a r i s e  b e c a u s e  

a g e n c i e s  and  t h e i r  p e r s o n n e l  p e r f o r m  m u l t i p l e  m i s s i o n s  a l m o s t  

s i m u l t a n e o u s l y .  Take  t h e  s i m p l e  i n s t a n c e  o f  a  s p e c i a l  r o a d  

p a t r o l  b e i n g  p a i d  f o r  by a n  ASAP f o r  t h e  s p e c i f i c  p u r p o s e  o f  

a p p r e h e n d i n g  a  g r e a t e r  number of  d r u n k  d r i v e r s .  The " p a i d  f o r t '  

p a t r o l  w i l l  p r o b a b l y  s p e n d  p a r t  of i t s  t i m e  a p p r e h e n d i n g  uou- 

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

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

d i r e c t l y  o f  c o n c e r n  t o  t h e  ASAP e f f o r t .  P e r h a p s  t h i s  " d i l u t i o n "  

o f  ASAP is  a n  i n e v i t a b l e  a n d  n e c e s s a r y  p a r t  o f  t h e  ASAP e f f o r t .  

I n  t h i s  c a s e  i t  m i g h t  b e  i g n o r e d .  However, i f  one  w i s h e s  t o  

make c o s t  and  r e s u l t  c o m p a r i s o n s  a c r o s s  a g e n c i e s  o r  among ASAP'S, 

i t  is i m p o r t a n t  t o  know t h e  d i f f e r ~ n c e q  i n  l o c a l  p r a c t i c e s  a n d  

p r o c e d u r e s  s o  t h a t  c o r r e c t i o n s  c a n  be made f o r  a n y  b i a s e s  t h a t  

m i g h t  b e  i n t r o d u c e d .  

The o b v e r s e  of  t h e  a b o v e  i n s t a n c e  o c c u r s  i n  t h e  c a s e  where  

a  non-ASAP f u n d e d  a c t i v i t y  i n  f a c t  f u l f i l l s  ASAP m i s s i o n s .  How, 

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

among r o a d  p a t r o l s  n o t  f u n d e d  d i r e c t l y  b y  ASAP? Are t h e s e  

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

e f f o r t s  t o  be p a r t i t i o n e d  o u t  and a s s i g n e d  t o  t h e  ASAP? 

A d d i t i o n a l  p r o b l e m s  o c c u r  i n  t h o s e  i n s t a n c e s  where  manpower 

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

t o  t h e  f u l f i l l m e n t  o f  ASAP o b j e c t i v e s .  An agency  may b e  o p e r a t -  

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

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

S h o u l d  t h e s e  " c o s t s "  i n  t e r m s  o f  d i m i n i s h e d  pe fo rmance  b e  added  

on  t h e  c o s t  s i d e ?  
None of  t h e s e  i s s u e s  is s i m p l e  t o  r e s o l v e .  But  s i n c e  a  

c o s t - e f f e c t i v e n e s s  a n a l y s i s ,  i n  w h a t e v e r  f o r m ,  f o c u s e s  on a  



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

a  p i c t u r e  of c o s t s  t h a t  is a  r e a s o n a b l e  r e f l e c t i o n  o f  r e a l . i t y .  

2 .2 .2 .  THE PROBLEM OF LIMING BENEFITS TO ACTIVITIES AND 

PARTITIONING BENEFITS, A c r u c i a l  a s s u m p t i o n  i n  t h e  c o s t -  

e f f e c t i v e n e s s  a p p r o a c h  is t h a t  p a r t i c u l a r  r e s u l t s  of  c o n c e r n  c a n  

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

them.  The a s s u m p t i o n  s o u n d s  r e a s o n a b l e  and would b e  simp1.e t o  

a c t  on i f  a  g i v e n  r e s u l t ,  s u c h  a s  a n  i n c r e a s e  i n  t h e  number o f  

a r r e s t s ,  was s o l e l y  r e l a t e d  t o  o n l y  a  s i n g l e  a c t i v i t y ,  s u c h  a s  

i n c r e a s e d  p o l i c e  p a t r o l s .  U n f o r t u n a t e l y ,  t h e  r e a l  w o r l d  i s  n o t  

s o  s i m p l e .  Any i m p o r t a n t  r e s u l t  of  c o n c e r n  is obv iousPy  i n -  

f l u e n c e d  by a  number o f  d i f f e r e n t  a c t i v i t i e s .  W i t h i n  t h e  ASAP 

f r amework ,  t h e  number o f  a r r e s t s ,  f o r  example ,  c a n  b e  i n f l u e n c e d  

by i n c r e a s e d  p o l i c e  p a t r o l s ,  improved p o l i c e  t r a i n i n g ,  and more 

e f f i c i e n t  p r o c e s s i n g  o f  DUIL a r r e s t s .  S i m i l a r  examples  c o u l d  

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

The s i t u a t i o n  o f  m u l t i p l e  l i n k s  be tween  r e s u l t s  and 

a c t i v i t i e s  would c a u s e  no g r e a t  p rob lem,  i f  we knew w i t h  r e a s o n -  

a b l e  p r e c i s i o n  what  t h e  c a u s a l  r e l a t i o n s h i p s  w e r e .  The f a c t  is 

t h a t  we know l i t t l e  a b o u t  t h e s e  r e l a t i o n s h i p s  i n  any q u a n t i f i -  

a b l e  s e n s e ,  A n a l y t i c  t o o l s  do  e x i s t  t h a t  c a n  c u t  i n t o  t h i s  t y p e  

o f  q u e s t i o n ,  b u t  a l m o s t  no  p r i o r  work h a s  b e e n  done i n  t h i s  a r e a  

w i t h  r e s p e c t  t o  t h e  problem of  d r i n k i n g  d r i v i n g .  

The s i t u a t i o n ,  t h e n ,  is t h i s .  The c o s t - e f f e c t i v e n e s s  method 

r e q u i r e s  t h a t  r e s u l t s  o r  t h e  v a l u e  of r e s u l t s  b e  r e l a t e d  t o  t h e  

c o s t s  o f  p r o d u c i n g  t h e s e  r e s u l t s .  The n e t t i n g  o u t  o f  r e s u l t s  

v i s - a - v i s  c o s t s  p r o v i d e s  t h e  b a s i s  f o r  compar ing  t h e  r e l a t i v e  

m e r i t s  of  v a r i o u s  program a l t e r n a t i v e s .  A s  s e e n  i n  t h e  p r e v i o u s  

s e c t i o n ,  i t  is no mean problem t o  d e t e r m i n e  e v e n  what  t h e  c o s t s  

o f  any g i v e n  a c t i v i t y  a r e .  The p o i n t  c o n c e r n i n g  r e s u l t s  is v e r y  

s i m i l a r  t o  t h i s .  T h e r e  is no e a s y  b a s i s  f o r  d e t e r m i n i n g  i n  a  

q u a n t i f i a b l e  s e n s e  how much o f  a  g i v e n  r e s u l t  f l o w s  from one  o r  

more  programmed a c t i v i t i e s .  We know t h a t  any i m p o r t a n t  r e s u l t  

s h o u l d  p r o b a b l y  b e  p a r t i t i o n e d  among t h e  a c t i v i t i e s  which b r i n g  

i t  a b o u t ,  i n  t h e  same way t h a t  t h e  c o s t s  o f  a  g i v e n  a c t i v i t y  



s h o u l d  b e  p a r t i t i o n e d  among t h e  v a r i o u s  d i f f e r e n t  r e s u l t s  ,which 

t h a t  a c t i v i t y  c a u s e s .  T h e r e  i s ,  however ,  l i t t l e  p r e c e d e n t  f o r  

d e t e r m i n i n g  how t h e s e  p a r t i t i o n s  s h o u l d  b e  p e r f o r m e d .  I n  sum, 

t h e  ground on b o t h  s i d e s  of  t h e  c o s t - e f f e c t i v e n e s s  l i n e  is v e r y  

mushy and ough t  t o  b e  t r a v e r s e d  w i t h  c a u t i o n .  

2 . 2 . 3 .  THE PROBLEM O F  DRAWING A BOUNDARY L I N E  AROUND COSTS 

AND EFFECTS. Ment ion  h a s  a l r e a d y  b e e n  made of  t h e  d i f f i c u l t y  

i ~ ~ v v i v e d  i n  d e t e r m i n i n g  where  t o  s t o p  i n  t h e  p r o c e s s  of  t o t a l l i n g  

up  t h e  c o s t s  and v a l u e  of  r e s u l t s  w i t h  r e s p e c t  t o  any g i v e n  

c o u n t e r m e a s u r e  a c t i v t t y .  I t  is c o n v e n i e n t  t o  u s e  t h e  t e r m i n o l o g y  

o f  " d i r e c t "  and " i n d i r e c t "  c o s t s  and r e s u l t s ,  b u t  i t  is i m p o r t a n t  

t o  r e c o g n i z e  t h a t  t h e s e  t e r m s  r e p r e s e n t  a con t inuum.  T h e r e  i s  

no s u r e  g u i d e  and no e a s i l y  a c h i e v a b l e  ag reement  a s  t o  where  

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

and " i n d i r e c t "  f a l l s  o f f  i n t o  " u n r e l a t e d " ,  and t h e r e f o r e  of no  

c o n c e r n .  

I t  may seem a t t r a c t i v e ,  i n  terms of  c o s t s ,  t o  l i m i t  c:on- 

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

a c t i v i t y .  But  t h i s  a t t r a c t i o n  c a n  b e  d e c e p t i v e .  I n  one  s i t u a t i o n ,  

a  g i v e n  number o f  d o l l a r s  i n p u t  d i r e c t l y  by a n  ASAP may r e p r e -  

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

o f  o t h e r  r e s o u r c e s  n o t  p a i d  f o r  by ASAP d o l l a r s .  I n  t h i s  l a t t e r  

c a s e ,  t h e r e  is a l s o  t h e  p rob lem o f  d e t e r m i n i n g  i n d i r e c t  

o p p o r t u n i t y  c o s t s  e n g e n d e r e d  by t h e  d i v e r s i o n  o f  r e s o u r c e s  from 

o t h e r  t a s k s .  For  i n s t a n c e ,  o t h e r  t h i n g s  b e i n g  e q u a l ,  a d d i t i o n a l  

p o l i c e  a s s i g n e d  t o  r o a d  p a t r o l s  migh t  b e  drawn from downtown 

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

and  b u s i n e s s  t h e f t s .  Such a n  e f f e c t  c a n  b e  c o n s i d e r e d  a n  i n -  

d i r e c t  c o s t  o f  t h e  ASAP e f f o r t ,  u n i n t e n d e d  a s  it would b e .  

However t h e s e  and  o t h e r  i n d i r e c t  c o s t s  a r e  h a n d l e d ,  i t  seems 

c l e a r  t h a t  f o c u s i n g  o n l y  on t h e  immedia te  program d o l l a r  i n p u t  

is a  weak b a s i s  f o r  e s t a b l i s h i n g  t h e  c o s t  s i d e  of  t h e  c o s t -  

e f f e c t i v e n e s s  e q u a t i o n .  

T h e r e  is no e a s y  s o l u t i o n  t o  d e t e r m i n i n g  where  t o  s e t  t h e  

limits, Yet  where  t h e  l i n e s  a r e  drawn h a s  i m p o r t a n t  i m p l i c a t i o n s  



f o r  t h e  n e t t i n g - o u t  o f  c o s t s  and  r e s u l t s ,  wh ich  is t h e  h e a r t  o f  

t h e  c o s t - e f f e c t i v e n e s s  p r o c e d u r e .  An a d e q u a t e ,  s t a n d a r d i z e d  

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

made a c r o s s  c o u n t e r m e a s u r e s  w i t h i n  any o n e  ASAP and a c r o s s  

ASAP'S. 

2 , 3 .  PROBLEMS OF VALUATION 

'Three p rob lems  c o n c e r n i n g  d e t e r m i n i n g  t h e  v a l u e  o f  c o s t s  

and r e s u l t s  b e a r  p a r t i c u l a r  m e n t i o n .  These  a r e :  p l a c i n g  v a l u e s  

on phenomena which  do n o t  u s u a l l y  h a v e  p r i c e s  o r  o t h e r  s i m p l e  

q u a n t i t a t i v e  m e a s u r e s  o f  v a l u e  a t t a c h e d  t o  them;  d i s t i n g u i s h i n g  

t h e  v a l u e s  o f  c u r r e n t  e x p e n d i t u r e s  and  r e s u l t s  v e r s u s  t h o s e  i n  

t h e  more d i s t a n t  f u t u r e ;  and s e p a r a t i n g  o u t  o p e r a t i n g  c o s t s  f rom 

c a p i t a l  c o s t s .  

2 . 3 . 1 .  VALUING THE HARD-TO-VALUE. No a t t e m p t  a t  a  c o s t -  

e f f e c t i v e n e s s  a n a l y s i s  i n  any  s i g n i f i c a n t  p u b l i c  program e f f o r t  

c a n  a v o i d  t h i s  i s s u e .  I n  t h e  c a s e  o f  t h e  ASAP'S, however ,  s i n c e  

t h e  u l t i m a t e  o b j e c t i v e  is t o  r e d u c e  t h e  number o f  f a t a l i t i e s  and  

i n j u r i e s  r e s u l t i n g  from a l c o h o l - i n v o l v e d  c r a s h e s ,  r e s o l v i n g  t h e  

q u e s t i o n  o f  how t o  h a n d l e  t h e  v a l u e  of  a  human l i f e  is a  p a r a -  

mount i s s u e .  T h i s  is c e r t a i n l y  t h e  most  d i f f i c u l t  o f  any o f  t h e  

v a l u a t i o n  p r o b l e m s ,  

The most  common method o f  d e a l i n g  w i t h  t h e  p rob lem is t o  

e s t i m a t e  t h e  e a r n i n g s  t h a t  would  h a v e  a c c r u e d  t o  a  dead  p e r s o n  

had h e  l i v e d ,  o r  t h e  e a r n i n g s  l o s t  from t i m e  away from t h e  j o b  i n  

t h e  c a s e  o f  a n  i n j u r e d  i n d i v i d u a l .  To t h e s e  a r e  u s u a l l y  added  

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

d e a t h  or i n j u r y .  T h e r e  a r e  q u e s t i o n s  t h a t  a r i s e  w i t h  r e s p e c t  t o  

t h i s  l a t t e r ,  p a r t i c u l a r l y  i n  t h e  c a s e s  where  long-= te rm c a r e  is 

n e c e s s i t a t e d ,  b u t  t h e s e  a r e  m i n o r  compared t o  t h e  i s s u e  r a i s e d  

i n  v a l u i n g  l i f e  a n d  s u f f e r i n g  i t s e l f  ( 2 ,  p p . 1 0 7 f f ;  4 ,  pp , ,67-69 ;  

1 4 ;  1 9 , p . 5 ) .  

Whi le  t h e  e a r n i n g s  a p p r o a c h  is t h e  mos t  common s o l u t i o n ,  

t h i s  d o e s  n o t  mean t h a t  i t  is s i m p l e  t o  a p p l y  o r  t h a t  i t s  r e s u l t s  

a r e  s a t i s f y i n g ,  e v e n  when it is h a n d l e d  i n g e n u o u s l y .  E s t i m a t i n g  



t h e  f u t u r e  e a r n i n g s  o f  an  i n d i v i d u a l  is a  t a s k  i n v o l v i n g  ma,ny 

probabilistic g u e s s e s  a b o u t  what migh t  have  b e e n .  Wow l o n g  would 

h e  have  l i v e d ,  i f  t h e  c r a s h  had n o t  o c c u r r e d ?  What a r e  t h e  

c h a n c e s  t h a t  he would have  changed  h i s  c o u r s e  of  l i f e ,  h i s  

o c c u p a t i o n ,  o r  h i s  employment s t a t u s ' ?  What would have  been  h i s  

c h o i c e s  w i t h  r e s p e c t  t o  r e t i r e m e n t ?  And s o  f o r t h .  T h e r e  alre o f  

c o u r s e ,  t h e  l a w s  o f  a v e r a g e s ,  of which  a c t u r i a l  t a b l e s  on l i f e  

e x p e c t a n c y  a r e  t h e  most o b v i o u s  e x a m p l e s .  But  t h e s e  l aws  a r e  

b a s e d  on l a r g e  numbers ,  and i n  many i n s t a n c e s  p e r t a i n i n g  t o  

p a r t i c u l a r  ASAP'S t h e  numbers i n v o l v e d  i n  any g i v e n  y e a r  w i l l  n o t  

b e  l a r g e .  P r o b a b i l i s t i c  e s t i m a t e s  i n h e r e n t l y  c o n t a i n  e r r o r ,  and 

i n  t h e  c a s e  of' e s t i m a t i n g  f u t u r e  e a r n i n g s ,  t h e  e r r o r s  become com- 

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

Even assuming t h e  problem of  p r o j e c t i n g  e a r n i n g s  c a n  b e  

r e s o l v e d  a d e q u a t e l y  a n d ,  a t  t h e  v e r y  l e a s t ,  a  s t a n d a r d i z e d  and  

e x p l i c i t  mcthod is a p p l i e d ,  t h e  q u e s t i o n  r e m a i n s  w h e t h e r  e a r n -  

i n g s  ( p l u s  m e d i c a l  o r  i n t e r m e n t  e x p e n s e s )  a d e q u a t e l y  r e p r e s e n t  

t h e  g e n e r a l l y  p e r c e i v e d  v a l u e  of l i f e  and human s u f f e r i n g .  Most 

p e o p l e  would p r o b a b l y  answer  i n  t h e  n e g a t i v e .  Now is one  t o  

p l a c e  v a l u e  on t h o s e  p a r t s  of a  human 's  l i f e  f o r  which  payment 

is n o t  made--value t o  a  s p o u s e ,  t o  c h i l d r e n ,  t o  p a r e n t s ,  t o  

f r i e n d s ,  o r  v a l u e  i n  t e r m s  o f  non- job c o n t r i b u t i o n s  t o  h i s  com- 

m u n i t y  and t h e  s o c i e t y ?  The answer  is  t h a t  no  known way e x i s t s .  

These  p rob lems  have  l e d  t o  a  s e c o n d  t y p e  o f  r e s o l u t i o n  o f  

t h i s  p a r t i c u l a r  p rob lem,  namely ,  n o t  t o  t r y .  I n  t h i s  a p p r o a c h ,  

f o l l o w e d ,  f o r  e x a m p l e ,  i n  t h e  O p e r a t i o n s  R e s e a r c h  I n c o r p o r a t e d  

( O R I )  p r o c e d u r e  d e v e l o p e d  f o r  NHSB i n  1 9 6 8 ,  no  a t t e m p t  i s  made 

t o  p l a c e  a  d o l l a r  v a l u e  on a  d e a t h  and i n s t r e a d ,  t h e  number o f  

d e a t h s  i n c u r r e d  is d e a l t  w i t h  a s  is (10 ,  p . 5 6 ) ,  T h i s  a p p e a r s  

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

c o n v e r t i n g  e v e r y t h i n g  i n t o  a  s i n g l e  d o l l a r  s c a l e .  I t  is n o t ,  

however ,  w i t h n u  t p rob lems  of I ts own. 

Keeping t h e  v a r i a b l e  o f  l i f e  s e p a r a t e  from o t h e r  m e a s u r e s  

o f  c o s t s  and r e s u l t s  which  a r e  t a b u l a t e d  i n  d o l l a r s  c r e a t e s  a  

p rob lem of incommensura te  c o m p a r i s o n s .  How is one t o  r a t e  a  



program which  r e s u l t s  i n  a  r e d u c t i o n  of  100 d e a t h s  and c o s t s  $1 

m i l l - i o n  a g a i n s t  a  program which  l e a d s  t o  a  r e d u c t i o n  o f  50 

d e a t h s  and c o s t s  $500,000? I s  h a l f  t h e  r e s u l t  i n  t e r m s  o f  l i v e s  

s a v e d  w o r t h  h a l v i n g  t h e  c o s t  o f  t h e  program s e l e c t e d ?  I n  f a c t ,  

t h e  p rob lem i m p l i e d  h e r e  is l i t t l e  d i f f e r e n t  t h a n  t h a t  f a c e d  i n  

t r y i n g  t o  p l a c e  a  d i r e c t  d o l l a r  v a l u e  on l i f e .  Some , r e s o l r ~ t i o n  

i t  seems is  e s s e n t i a l ,  i f  t h e  c o s t - e f f e c t i v e n e s s  p r o c e d u r e  is t o  

work i n  t h e  c a s e  o f  t h e  ASAP program.  Any s o l u t i o n  must  i n -  

e v i t a b l y  i n v o l v e  a  heavy i n p u t  o f  judgment .  Keeping t h e  p e o p l e  

numbers c l e a r ,  r a t h e r  t h a n  c o n v e r t i n g  them t o  d o l l a r s ,  a t  l e a s t  

h a s  t h e  v i r t u e  o f  making t h e  m a t t e r  e x p l i c i t  t h r o u g h o u t .  I n  

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

m a n i p u l a t i o n s  o f  a n  " e a r n i n g s 1 '  a p p r o a c h ,  which  p r o d u c e s  no more 

v a l i d  r e s u l t s  i n  any c a s e .  

I n  t h e  a l c o h o l - i n v o l v e d  c r a s h  p rob lem,  l i f e  and human s u f -  

f e r i n g  a r e  n o t  t h e  o n l y  h a r d - t o - v a l u e  phenomena o f  i m p o r t a n t  

c o n c e r n .  C i v i l  r i g h t s  and t h e  f r eedom of  t h e  i n d i v i d u a l  o u g h t  

a l s o  t o  b e  t a k e n  i n t o  t h e  a c c o u n t i n g .  T h e r e  a r e  j u d g m e n t a l  

me thods  o f  w e i g h t i n g  t h e  i m p o r t a n c e  s f  s u c h  m a t t e r s ,  a l t h o u g h  

s c a l i n g  them is a more d i f f i c u l t  p rob lem.  No p r e s e n t  method is 

a p p a r e n t l y  f u l l y  s a t i s f a c t o r y  a n d  t e s t e d  by t i m e .  A t  b e s t ,  

i n d i c a t i v e  a p p r o x i m a t i o n s  c a n  b e  d e v e l o p e d .  The problem of  d e a l -  

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

o f  any a t t e m p t  t o  d e v e l o p  c o s t - e f f e c t i v e n e s s  a n a l y s e s .  

2 . 3 . 2 .  CURRENT VERSUS LONG-TERM COSTS AND RESULTS. The 

p rob lem o f  how t o  h a n d l e  c u r r e n t  v e r s u s  f u t u r e  v a l u e s  i n  c o s t -  

e f f e c t i v e n e s s  a n a l y s e s  o c c u r s  b e c a u s e  most programs o f  i n t e r e s t  

a r e  implemented o v e r  f a i r l y  l o n g  p e r i o d s  o f  t i m e .  The ASAP'S 

a r e  no e x c e p t i o n .  Ec0nomi.c t h e o r y  assumes  t h a t  a  d o l l a r  s p e n t  

o r  g a i n e d  t o d a y  is w o r t h  more t h a n  a  d o l l a r  t o  b e  s p e n t  o r  g a i n e d  

a t  some t i m e  i n  t h e  f u t u r e .  The l a y m a n ' s  f o l k l o r e  p a r a l l e l s  t h i s  

t h e o r e t i c a l  a s s u m p t i o n  w i t h  t h e  a p h o r i s m  t h a t  "a b i r d  i n  t h e  hand 

is w o r t h  two i n  t h e  bush1 ' .  

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

m a t t e r  by d i s c o u n t i n g  o r  d e f l a t i n g  f u t u r e  c o s t s  and  g a i n s  b a c k  



t o  a  " p r e s e n t :  v a l u e " .  I n  e f f e c t ,  f u t u r e  v a l u e s  a r e  d e f l a t e d  by 

some compound i n t e r e s t  r a t e .  Whi le  it is e a s i e s t  t o  c o n c e i v e  o f  

d o l l a r s  b e i n g  s o  d e f l a t e d ,  i t  is n o t  n e c e s s a r y  t h a t  money v a l u e s  

a l o n e  b e  s o  t r e a t e d .  The O R 1  c o s t - e f f e c t i v e n e s s  p r o c e d u r e  de- 

v e l o p e d  f o r  NHSB s u g g e s t s  t r e a t i n g  d e a t h s  i n  t h e  same way ( 1 0 ,  

p .  5 9 ) .  

U n f o r t u n a t e l y ,  w h i l e  t h e  p r o c e d u r e  employed is s i m p l e  t o  

s t a t e  and  t h e  c a l c u l a t i o n s  a r e  e a s y  t o  m e c h a n i z e ,  t h e r e  i s  a  

c r u c i a l  f l y - i n - t h e - o i n t m e n t .  The whole  p r o c e d u r e  s t a n d s  o r  f a l l s  

on  t h e  s e l e c t i o n  o f  a  p r o p e r  i n t e r e s t  r a t e  t o  u s e  a s  a  d e f l a t o r .  

S e l e c t i o n  o f  low p e r c e n t a g e  d e f l a t o r  n e c e s s a r i l y  g i v e s  a n  e d g e  

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

c e n t a g e  d e f l a t o r  h a s  t h e  r e v e r s e  e f f e c t .  What may seem l i k e  

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

d i v e r g e n t  r e s u l t s .  The A r t h u r  B. L i t t l e ,  I n c .  volume on Cos t -  -- 
E f f e c t i v e n e s s  i n  T r a f f i c  S a f e t y  c o n t a i n s  s e v e r a l  p a g e s  o f  ex-  - 
a m p l e s  t h a t  make t h i s  q u i t e  c l e a r  ( 2 ,  p p . 9 4 - 1 0 4 ) .  

The r e a s o n  t h a t  t h e  p rob lem is d i f f i c u l t  t o  s o l v e  i.s t h a t  

t h e r e  is no s i m p l e  g u i d e l i n e  f o r  s e l e c t i n g  a  d e f l a t o r .  Even 

f u r t h e r ,  t h e r e  c a n  b e  no c e r t a i n t y  t h a t  a  s i n g l e  d e f l a t o r  

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

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

d e f l a t e d  a t  t h e  same r a ' t e ?  P r e s u m a b l y ,  i f  a l l  v a l u e s  a r e  t r a n s -  

l a t e d  i n t o  d o l l a r s ,  t h i s  s h o u l d  b r i n g  them down t o  a  s i n g l e  com- 

mon d e n o m i n a t o r ,  wh ich  i n  t u r n  h a s  a  s i n g l e  a p p r o p r i a t e  d e f l a t -  

i o n  f a c t o r .  But  t h e  v a r i o u s  f a c t o r s  o f  c o n c e r n ,  s u c h  a s  p o l i c e  

time, p a t r o l  c a r s ,  r e h a b i l i t a t i o n  s p e c i a l i s t s 1  t i m e ,  and s o  

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

t o  them.  These  c h a n g i n g  d o l l a r  v a l u e s ,  f o r  i n s t a n c e ,  i n  t h e  form 

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

t a k e n  i n t o  a c c o u n t ,  i f  a  m e a n i n g f u l  d o l l a r  d e f l a t o r  is t o  b e  

u s e d .  

S e c o n d l y ,  e v e n  i f  a l l  i t e m s  of  c o n c e r n s  a r e  t r a n s l a t e d  i n t o  

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

d e f l a t o r  p e r c e n t a g e  is a p p r o p r i a t e  t o  u s e .  I n t e r e s t  r a t e s  do  



f l u c t u a t e  c o n s i d e r a b l y  and  one  would t h i n k  a  t r e n d  of  d i f f e r e n t  

r a t e s  o u g h t  t o  b e  u s e d  f o r  l o n g e r - t e r m  f o r e c a s t s .  The p rob lem 

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

a n  a l r e a d y  complex p i c t u r e .  

Some c o s t  e f f e c t i v e n e s s  me thods  s u g g e s t  a v o i d i n g  t h e  whole  

m o r a s s  by  n o t  u s i n g  any d i s c o u n t i n g  p r o c e d u r e .  A n o t a b l e  ex-  

ample  is t h e  N a t i o n a l  S a f e t y  C o u n c i l  p r o c e d u r e  d e v e l o p e d  by J . L .  

Rech t  ( 1 4 , p . l 3 ) .  S i m p l e  a s  t h i s  s o l u t i o n  is o p e r a t i o n a l l y ,  i t  

d o e s  n o t  answer  t h e  p r o b l e m .  I f  no  d i s c o u n t  r a t e  is u s e d ,  t h e n  

i n  f a c t  a  z e r o  d i s c o u n t  r a t e  is b e i n g  u t i l i z e d  i m p l i c i t l y ,  and 

a z e r o  r a t e  i s  a s  m e a n i n g f u l  a  f i g u r e  t o  u s e  a s  any o t h e r .  What 

a  z e r o  d i s c o u n t  r a t e  d o e s  is make a  program which  h a s  p r o p o r -  

t i o n a t e l y  heavy f u t u r e  e x p e n d i t u r e s  a s  opposed  t o  s t a r t - u p  c o s t s ,  

a p p e a r  more e x p e n s i v e  t h a n  i t  is on any " p r e s e n t  v a l u e 1 '  b a s i s .  

S i m i l a r l y ,  a  z e r o  d i s c o u n t  p o l i c y  w i l l  o v e r - v a l u e  f u t u r e  g a i n s  

a s  opposed  t o  immedia te  o n e s .  The e f f e c t ,  o t h e r  t h i n g s  b e i n g  

e q u a l ,  is t o  b i a s  r e s u l t s  o v e r l y  t o w a r d  p rograms  w i t h  p r o p o r -  

t i o n a t e l y  h i g h  s t a r t - u p  c o s t s  o r  f u t u r e  b e n e f i t s ,  a s  compared 

t o  what  would b e  t h e  c a s e  i f  a  d i s c o u n t i n g  f a c t o r  w e r e  u s e d .  

I n  sum, t h e r e  is  a g a i n  no s i m p l e  s o l u t i o n  t o  t h i s  i m -  

p o r t a n t  q u e s t i o n .  The b e s t  s t r a t e g y  p r o b a b l y  is t o  u s e  a  r a n g e  

o f  d i s c o u n t i n g  f a c t o r s  and  t o  see how t h e  r e l a t i v e  c o s t -  

e f f e c t i v e n e s s  m e a s u r e s  o f  v a r i o u s  program a l t e r n a t i v e s  s h i f t  

u n d e r  d i f f e r e n t  p l a u s i b l e  c i r c u m s t a n c e s .  T h i s  may be a  more 

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

m e a n i n g f u l  r e su l t s .  

2 . 3 . 3 .  OPERATING VERSUS CAPITAL COSTS. A number o f  t h e  

ASAP'S i n v o l v e  r e l a t i v e l y  heavy e x p e n d i t u r e s  f o r  c a p i t a l  i t e m s :  

b r e a t h - t e s t i n g  e q u i p m e n t ,  c a r s ,  and  v i d e o  c a m e r a s ,  t o  name o n l y  

s e v e r a l  p r o m i n e n t  i t e m s .  C a p i t a l  p u r c h a s e s  a r e  g e n e r a l l y  made 

a t  one  t i m e ,  and  t h e  c o s t  o c c u r s  a t  a  s i n g l e  t i m e  a s  opposed  t o  

o p e r a t i n g  e x p e n d i t u r e s  ( i n c l u d i n g  t h e  m a i n t e n a n c e  o f  c a p i t a l  

i tems) which  o c c u r  a c r o s s  t h e  l i f e  o f  t h e  p r o j e c t .  N e v e r t h e l e s s ,  

c a p i t a l  items a r e  u t i l i z e d  a c r o s s  t h e  l i f e  o f  t h e  p r o j e c t  o r  

u n t i l  t h e y  wear o u t  and  h a v e  t o  b e  r e p l a c e d .  



The nub o f  t h e  p rob lem is t h a t  u n l e s s  t h e  c o s t s  o f  c a p i t a l  

items a r e  t r e a t e d  a s  t h o u g h  t h e y  d i d  o c c u r  a c r o s s  t i m e ,  d i s -  

t o r t i o n s  c a n  o c c u r  i n  d e v e l o p i n g  c o s t - e f f e c t i v e n e s s  c o m p a r i s o n s  

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

Progi8ams w h i c h  i n c l u d e  heavy c a p i t a l  e x p e n d i t u r e s  d u r i n g  a  g i v e n  

a n a l y t i c  p e r i o d  a s  compared w i t h  o t h e r s  which i n v o l v e  p r o p o r t i o n -  

a t e l y  g r e a t e r  o p e r a t i n g  c o s t s  w i l l  a p p e a r  more c o s t l y  i n  a  r e -  

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

e x p e n d i t u r e s  do  n o t  buy a n y t h i n g  more t h a n  c u r r e n t  a c t i v i t y ,  

w h i l e  t h e  c a p i t a l  e x p e n d i t u r e s  buy t h e  s e r v i c e s  o f  items which  

l a s t  o f t e n  f a r  i n t o  t h e  f u t u r e ,  

C a p i t a l  i t e m s ,  t h e n ,  n e e d  t o  b e  t r e a t e d  d i f f e r e n t l y ;  t h a t  

i s ,  t h e i r  c o s t s  n e e d  t o  b e  s p r e a d  o u t  a c r o s s  t i m e  by some a r t i -  

f i c i a l ,  t h o u g h  h o p e f u l l y  l o g i c a l ,  means .  The normal  way o f  d o i n g  

t h i s  is t o  u s e  some e s t i m a t e  of  u s e f u l  l i f e  o f  t h e  item i n  

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

l i f e  e i t h e r  on a  s i m p l e  s t r a i g h t - l i n e  b a s i s  o r  on a  b a s i s  which  

t a k e s  i n t o  a c c o u n t  a  r e a l  n o n - l i n e a r  d e g r a d a t i o n  o r  d e p r e c i a t i o n  

o f  t h e  i t e m .  T h e r e  a r e  many f o r m u l a e  f o r  d o i n g  t h i s ,  o f  which  

t h e  most  n o t a b l e  a r e  t h e  o n e s  d e v e l o p e d  f o r  F e d e r a l  income t a x  

p u r p o s e s .  Whi le  t h e s e  f o r m u l a e  c a n  b e  a p p l i e d ,  i t  is n e v e r t h e -  

l e ss  a  f a c t  t h a t  r e a l  u s e f u l  l i f e  i s  a  d i f f i c u l t  v a r i a b l e  t o  

p r o j e c t  i n  t h e  p a r t i c u l a r  c a s e .  For  a  g i v e n  i t e m ,  r e a l  u s e f u l  

l i f e  is h e a v i l y  d e p e n d e n t  on how t h e  item is  u s e d  and how i t  is 

m a i n t a i n e d .  Any u s e  o f  s u c h  f o r m u l a e  w i t h  r e s p e c t  t o  ASAP c o s t -  

e f f e c t i v e n e s s  a n a l y s e s  i s  s u b j e c t  t o  u n c e r t a i n t y  on t h i s  g r o u n d ,  

s i n c e  t h e  c a p i t a l  i t e m s  p u r c h a s e d  a r e  r e l a t i v e l y  few i n  number 

a n a  t n e r e r o r e  suujecL L U  b l g l l l l l c a r i L  v a r l a  ~ 1 0 1 1   rum a v e r a g e  

u s e f u l  l i f e  c o n c e p t s .  

The c e n t r a l  p o i n t  is t h a t  c a p i t a l  and o p e r a t i n g  c o s t s  o u g h t  

t o  b e  t r e a t e d  s e p a r a t e l y .  T h i s  a p p l i e s  n o t  o n l y  t o  t h e  c a p i t a l  

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

i t e m s  u s e d  a s  an i n t e g r a l  p a r t  o f  any  ASAP, t h o u g h  n o t  p a i d  f o r  

by  i t  d i r e c t l y .  T h i s  c o m p l i c a t e s  any c o s t - e f f e c t i v e n e s s  a n a l y s i s ,  

a n d  n o t  t h e  l e a s t  of t h e  c o m p l i c a t i o n s  comes f rom t h e  d i f f i c u l t i e s  



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

c o n t e x t s  r e p e a t e d l y  a b o v e .  

2 . 4 .  THE HORNS OF A DILEMMA 

The a b o v e  d i s c u s s i o n  d o e s  n o t  c o v e r  a l l  t h e  p rob lems  i n -  

v o l v e d  i n  d e v e l o p i n g  a  c o s t - e f f e c t i v e n e s s  p r o c e d u r e ,  b u t  

t o u c h e s  on t h o s e  which  a r e  most  d i f f i c u l t  t o  s o l v e ,  p a r t i c u l a r l y  

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

ASAP'S. O t h e r  p rob lems  t h a t  b e a r  c o n s i d e r a t i o n  i n c l u d e :  how t o  

i n c l u d e  p o l i t i c a l ,  a d m i n i s t r a t i v e ,  and community r e a c t i o n  v a r i -  

a b l e s  which  a r e  n o t  Y e d u c i b l e  t o  d o l l a r  m e a s u r e s ;  and how t o  

compare  a c r o s s  a c t i v i t i e s  i f  incommensura te  m e a s u r e s  a r e  u s e d .  

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

t h e s e  p r o b l e m s .  One is t h a t  c o s t - e f f e c t i v e n e s s  p r o c e d u r e s ,  be-  

c a u s e  of t h e  i m p o r t a n t  r o l e  t h e y  c a n  p l a y  i n  d e c i s i o n - m a k i n g ,  

s h o u l d  b e  a s  c o m p l e t e  and v a l i d  a s  p o s s i b l e .  Most r e p o r t e d  

a t t e m p t s  t o  implement  t h e  c o s t - e f f e c t i v e n e s s  a p p r o a c h  and  most 

o f  t h e  l i t e r a t u r e  on t h e  s u b j e c t  t e n d s  t o  f o l l o w  t h i s  l i n e  o f  

t h o u g h t .  The OR1 method d e v e l o p e d  s e v e r a l  y e a r s  a g o  f o r  NHSB 

is an  example  o f  t h i s  a p p r o a c h .  

The p rob lem w i t h  t h i s  a p p r o a c h  is t h a t  i t  p r o v e s  t o  be  

c o s t l y  and d i f f i c u l t  t o  i m p l e m e n t .  The O R 1  r e p o r t  n o t e s  r e -  

p e a t e d l y  t h a t  e f f e c t i v e  u s e  of  i ts p r o p o s e d  method is h e a v i l y  

d e p e n d e n t  on i ts  b e i n g  implemented  by c o m p e t e n t  s c i e n t i . f  i c  

t e c h n i c i a n s ,  and t h e s e  do n o t  come c h e a p l y .  The more complex 

methods  o u g h t  t o  p r o d u c e  more v a l i d  r e s u l t s ,  r e f l e c t i n g  r e a l i t y  

w i t h  g r e a t e r  a c c u r a c y .  U n f o r t u n a t e l y ,  e v e n  complex methods  

i n v o l v e  manv t ~ n u o r l s  a s s r lmpt ions  t h a t  a r e  o f t e n  open  t o  c h a l l e n g e .  

On t h e  p o s i t i v e  s i d e ,  w e l l - c o n c e i v e d  and  e x e c u t e d  complex 

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

s o  t h a t  t h e  consumer  of  t h e  a n a l y s i s  c a n  s e e  what  h e  is d e a l i n g  

w i t h .  

The s i m p l e s t  and most  s e r i o u s  q u e s t i o n  t h a t  c a n  b e  r a i s e d  

w i t h  r e s p e c t  t o  t h e  complex methods  r e l a t e s  t o  t h e  f a c t  t h a t  t h e  

d a t a  t h e y  r e q u i r e  i s  o f t e n  n o t  a v a i l a b l e .  Why go t o  t h e  b o t h e r  



o f  d e v e l o p i n g  a  "good" a n a l y t i c  p r o c e d u r e  when t h e  d a t a  i.s n o t  

t h e r e  t o  implement  i t ,  o r  i f  t h e r e ,  is s o  c o s t l y  t o  g a t h e r  and  

p u t  i n  u s a b l e  form t h a t  i m p l e m e n t a t i o n  is i m p r a c t i c a l ?  

I n  r e s p o n s e  i n  p a r t  t o  t h e s e  c o n s i d e r a t i o n s ,  t h e r e  a r e  t h o s e  

who a r g u e  t h a t  s i m p l i f i e d  p r o c e d u r e s  m i g h t  j u s t  a s  w e l l  b e  u s e d .  

A t  l e a s t  t h e s e  c a n  b e  implemented ,  and  e v e n  f u r t h e r  t h e y  c a n  b e  

a c c o m p l i s h e d  by r e g u l a r  o p e r a t i n g  p e r s o n n e l ,  The Rech t  p r o -  

c e d u r e  d e v e l o p e d  f o r  t h e  N a t i o n a l  S a f e t y  C o u n c i l  is  a n  example  

o f  t h i s  a p p r o a c h  (14). The f i r s t  p rob lem w i t h  a  s i m p l i f i . e d  p ro -  

c e d u r e  is t h a t  t h e  s i m p l i c i t y  is o f t e n  d e c e p ' t i v e .  The Rech t  

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

p r o p o s a l s  s h o u l d  i n c l u d e  t h e  t o t a l  c o s t  t o  t h e  community,  n o t  

j u s t  t h e  c o s t  i n c u r r e d  by o n e  g r o u p ,  s a y  a  government"  (41). The 

i m p l i c a t i o n s  of t h i s  s i m p l e  p h r a s e  have  b e e n  d i s c u s s e d  above  

( p p . 9 - l o ) ,  and  t h e y  a r e  n o t  e a s y  t o  s o l v e .  More i m p o r t a n t ,  how- 

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

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

t h a t  a r e  e a s y  t o  u s e ,  o r  t h e y  p a s s  t h e  p rob lem o f f  a l t o g e t h e r .  

The g r e a t  d a n g e r  is t h a t  s i m p l i f i e d  a p p r o a c h e s  w i l l  p r o d u c e  

r e s u l t s  which  a r e  i n v a l i d  a n d  s p u r i o u s ,  b u t  which  g i v e  a  f a l s e  

s e n s e  o f  s e c u r i t y  b e c a u s e  o f  t h e i r  q u a n t i t a t i v e  a p p e a r a n c e .  I n  

t h i s  c a s e ,  t h e y  c a n  l e a d  t o  bad d e c i s i o n s  and b e  n e g a t i v e  i n p u t s  

t o  t h e  d e c i s i o n - m a k i n g  p r o c e s s .  

The d i l emma,  t h e n ,  is w h e t h e r  t o  d e v e l o p  a  r e l a t i v e l y  com- 

p l e t e  and  v a l i d  p r o c e d u r e  t h a t  w i l l  b e  more c o s t l y  t o  implement  

o r  t o  o p t  f o r  a  s i m p l i f i e d  p r o c e d u r e  which w i l l  b e  r e l a t i v e l y  

c h e a p  and  e a s y  t o  i m p l e m e n t ,  b u t  c a r r y  w i t h  i t  a h i g h  r i s k  o f  

b e i n g  wrcng .  

3 .  THE POSSIBLE STRATEGIES 

Given  t h e  a b o v e ,  l -here  a p p e a r  t o  be  t h r e e  a l t e r n a t i v e  

s t r a t e g i e s  p o s s i b l e  i n  d e v e l o p i n g  a  c o s t - e f f e c t i v e n e s s  p r o c e d u r e  

f o r  t h e  ASAP'S: ( 1 )  Deve lop  a  f u l l - b l o w n  a n a l y t i c  method a t  t h e  

o u t s e t ;  ( 2 )  d e v e l o p  a s i m p l e  a p p r o a c h  a n d  hope t h e  r e s u l t s  a r e  

n o t  t o o  s p u r i o u s ;  (3)  r e c o g n i z e  t h e  p rob lems  o f  b o t h  a p p r o a c h e s  

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



p l a n n e d  p h a s e s  o v e r  a  r e a s o n a b l e  p e r i o d  o f  t i m e ,  s o l v i n g  p rob lems  

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

I t  s h o u l d  come a s  no  s u r p r i s e  t h a t  t h e  a l t e r n a t i v e  t h i s  re- 

p o r t  s u g g e s t s  b e  f o l l o w e d  is t h e  t h i r d ,  a  p h a s e d  d e v e l o p m e n t .  Be- 

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

summar ize  e x p l i c i t l y  f o r  e a c h  g e n e r a l  a l t e r n a t i v e  t h e  a r g u m e n t s  

f o r  and a g a i n s t .  

3 , l .  THE ONE-STEP FULL-BLOWN APPROACH 

I n d i c a t i o n s  a r e  t h a t  t h i s  a p p r o a c h  c a n  p r o d u c e  a n  a n a l y t i c  

f ramework which p o t e n t i a l l y  w i l l  p r o v i d e  v a l i d  and m e a n i n g f u l  r e -  

s u l t s .  I t  c a n  r e a s o n a b l y  b e  e x p e c t e d  t o  p r o d u c e  r e s u l t s  which  a t  

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

s i m p l i f i e d  method.  The a r g u m e n t s  a g a i n s t  a t t e m p t i n g  t o  d e v e l o p  a  

s o p h i s t i c a t e d  c o s t - e f f e c t i v e n e s s  method i n  a  s i n g l e  jump i n c l u d e  

t h e  f o l l o w i n g :  

3 . 1 . 1 ,  Such a  deve lopment  t a k e s  c o n s i d e r a b l e  t i m e  b e f o r e  

u s a b l e  r e s u l t s  a r e  a v a i l a b l e .  T h i s  is p a r t i c u l a r l y  t r u e  i n  t h e  

a l c o h o l - h i g h w a y  s a f e t y  program a r e a  b e c a u s e  t h e r e  i s  l i t t l e  p r i o r  

work i n  d e f i n i n g  t h e  c r i t i c a l  c a u s a l  l i n k s  on which  a  c o s t -  

e f f e c t i v e n e s s  p r o c e d u r e  must  b e  b a s e d .  

3 . 1 . 2 .  The e f f o r t  i s  e x p e n s i v e  and i m p l i e s  a commitment a t  

t h e  o u t s e t  t o  b e a r  t h e  t o t a l  c o s t .  

3 .1 .3 .  U n t i l  t h e  e f f o r t  is c o m p l e t e d  and  t e s t e d ,  t h e r e  is no 

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

t h a n  would h a v e  b e e n  t h e  c a s e  i f  a  s i m p l i f i e d  method had b e e n  u s e d .  

Very s u b s t a n t i a l  f u n d s  must  t h e r e f o r e  b e  f u l l y  commi t t ed  b e f o r e  any 

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

3 ' 1 . 4 .  I t  is d o u b t f u l  t h a t  t h i s  k i n d  o f  a p p r o a c h  p r o v i d e s  

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

e a r l y  i n  t h i s  memorandum i n  s u c h  a  way t h a t ,  e v e n  i f  t h e o l r e t i c a l l y  

v a l i d ,  t h e  method c a n  b e  implemented  by o p e r a t i n g  a g e n c i e s  w i t h -  

o u t  c o n s i d e r a b l e  a d d i t i o n a l  e f f o r t  and commitment o f  r e s o u r c e s ,  

3 . 1 . 5 .  The methods  e v o l v e d  u s u a l l y  r e q u i r e  c o s t l y  " e x p e r t s "  

t o  implement  and  c o n s i d e r a b l e  e x p e n s e  t o  m a i n t a i n .  

3 . 2 .  THE SIMPLE APPROACH 

T h i s  a p p r o a c h  a p p e a r s  t o  h a v e  t h e  v i r t u e  o f  t a k i n g  min imal  

time t o  p u t  i n  p l a c e ,  of i n v o l v i n g  modest  c o s t ,  and of  b e i n g  



f a i r l y  e a s y  t o  implement a t  t h e  o p e r a t i n g  l e v e l  ( f o r  i n s t a n c e ,  

by l o c a l  ASAP s t a f f s ) .  On b a l a n c e ,  t h e s e  v i r t u e s  a p p e a r  

i l l u s o r y .  

3 . 2 . 1 .  Any s i m p l e  method may b e  e a s i l y  s u b j e c t  t o  a t t a c k  

and  i n  t h i s  s e n s e  c a n  b e  a  p o l i t i c a l  l i a b i l i t y  r a t h e r  t h a n  a n  

a s s e t .  

3 . 2 . 2 .  The r e s u l t s  may b e  s o  weakly  b a s e d  t h a t  t h e y  w i l l  

c o n f u s e  and may e a s i l y  m i s d i r e c t  d e c i s i o n - m a k i n g .  

3 . 2 . 3 .  If  a  s e r i o u s  a t t e m p t  is made t o  g e n e r a t e  comprehen- 

s i v e  c o s t  d a t a ,  some m a j o r  p rob lems  c o n f r o n t i n g  a  more s o p h i s t i -  

c a t e d  a p p r o a c h  w i l l  have  t o  b e  f a c e d ,  i n  any c a s e .  

3 . 2 . 4 .  I n  g e n e r a l ,  t h e  u t i l i t y  o f  t h e  r e s u l t s  is s o  

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

modes t  e x p e n d i t u r e s  o f  time and money t o  d e v e l o p  a  v e r s i o n  

d i r e c t l y  a p p l i c a b l e  t o  ASAP p u r p o s e s .  

3 . 3 .  PHASED DEVELOPMENT 

A p h a s e d  a p p r o a c h  t o  t h e  development  of a  c o s t - e f f e c t i v e n e s s  

p r o c e d u r e  f o r  t h e  ASAP'S s h o u l d  l e a d  t o  a  method which is a s  

t h e o r e t i c a l l y  sound  a s  any one-sho t  s o p h i s t i c a t e d  a p p r o a c h .  I t  

s h o u l d  c e r t a i n l y  b e  more s o u n d l y  b a s e d  t h a n  any s i m p l i f i e d  method.  

U n l i k e  t h e  one-sho t  s o p h i s t i c a t e d  a p p r o a c h ,  however ,  i t  c a n  b e  

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

d e v e l o p m e n t a l  p r o c e s s .  The t o t a l  t i m e  r e q u i r e d  f o r  f u l l  d e v e l o p -  

ment is p r o b a b l y  l o n g e r  t h e n  t h a t  t o  c r e a t e  a  one-sho t  s o p h i s t i -  

c a t e d  method.  However, t h e  g r e a t e r  a s s u r a n c e  t h a t  t h e  f i n a l  

p r o d u c t  w i l l  b e  f e a s i b l e  z o  rmplement more t n a n  compensa tes  f o r  

t h i s  n e g a t i v e  f a c t o r .  To summarize  o t h e r  a rguments  f o r  a  p h a s e d  

a p p r o a c h :  

3 . 3 . 1 .  E a r l y  c o s t s  o u g h t  t o  b e  m o d e s t ,  and f u r t h e r  expen- 

d i t u r e s  c a n  b e  c o n d i t i o n a l  on t h e  p r o d u c t i v e n e s s  of  t h e  p r e v i o u s  

p h a s e s .  



3 . 3 . 2 .  The p h a s e d  a p p r o a c h  a l l o w s  f o r  c a r e f u l  i n c r e m e n t a l  

t e s t i n g  i n  r e a l  w o r l d  s i t u a t i o n s .  Knowledge a b o u t  t h e  s u c c e s s  

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

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

o n e - s h o t  a p p r o a c h .  

3 . 3 . 3 .  The p h a s e d  a p p r o a c h  a l l o w s  time f o r  s o l v i n g  more 

a d e q u a t e l y  t h e  v e r y  s e r i o u s  p rob lems  t h a t  e x i s t  w i t h  r e s p e c t  t o  

a v a i l a b i l i t y  of  d a t a .  The i n i t i a l  p h a s e  c a n  f o c u s  on d a t a  known 

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

on more d e t a i l e d ,  l e s s  a c c e s s i b l e ,  o r  newly c o l l e c t e d  d a t a .  

3 . 3 . 4 .  A s  e a c h  p h a s e  p r o v i d e s  some m e a n i n g f u l  r e s u l t s  and 

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

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

3 . 3 . 5 .  I f  u s a b l e  r e s u l t s  p r o v e  more d i f f i c u l t  t o  a c h i e v e  

t h a n  had been  a n t i c i p a t e d  o r  i f  b u d g e t a r y  c o n s t r a i n t s  c h a n g e ,  

t h e  e f f o r t  c a n  b e  s u s p e n d e d  a t  t h e  end o f  a  p h a s e  w i t h  some s u b -  

s t a n t i a l  p r o d u c t  s t i l l  i n  hand .  

3 . 3 . 6 .  Because  t h e  p h a s e s  c a n  s t a r t  w i t h  a n  i n t e r i m  s i m p l i -  

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

p o s s i b l e  t o  b u i l d  i n  a  p r o c e d u r e  f o r  t r a i n i n g  o p e r a t i n g  p e r -  

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

l e v e l  o f  t h e i r  s k i l l s  i n  r e a s o n a b l e  s t e p s .  T h i s  a v o i d s  t h e  t w i n  

d a n g e r s  o f  a t t e m p t i n g  t o  t r a i n  p e o p l e  i n  a  more o r  l e s s  s o p h i s t i -  

c a t e d  p r o c e d u r e  i n  o n e  f e l l  swoop o r  of  making o p e r a t i n g  p e r s o n n e l  

c o m p l e t e l y  d e p e n d e n t  on s p e c i a l i z e d  and c o s t l y  t e c h n i c a l  t a l e n t .  

E i t h e r  o f  t h e s e  l a t t e r  a p p r o a c h e s  c a n  e a s i l y  l e a d  t o  t h e  s h e l v -  

i n g  o f  any i m p l e m e n t a t i o n  e f f o r t .  

4 .  PROPOSED DEVELOPMENT STRATEGY 

The p h a s e d  s t r a t e g y  o u L l i n e d  be low is  b a s e d  on a  r e a l i s t i c  

a p p r a i s a l  o f  t h e  e x i s t i n g  d a t a  s i t u a t i o n ,  t h e  d o l l a r  and man- 

power r e s o u r c e s  t h a t  w i l l  p r o b a b l y  b e  a v a i l a b l e  t o  implement  any 

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

p r o d u c e d  a t  a  r e l a t i v e l y  e a r l y  t i m e  i n  t h e  f u t u r e .  The ASAP 



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

mous n a t u r e  o f  t h e  t a s k  i n v o l v e d .  The s t a f f s  a r e  a l r e a d y  

h e a v i l y  b u r d e n e d  w i t h  t h e  work i n v o l v e d  i n  r u n n i n g  t h e  p rograms .  

Given t h e s e  f a c t s  and t h e  v a r i o u s  p rob lems  d i s c u s s e d  i n  some 

d e t a i l  a b o v e ,  a  modest  s t a r t  t h a t  p r o d u c e s  u s a b l e  i f  l i m i t e d  re- 

sults a t  minimal  c o s t  seems a  s e n s i b l e  way t o  p r o g r e s s .  

T h r e e  p h a s e s  o f  development  and o p e r a t i o n a l  i m p l e m e n t a t i o n  

w i l l  b e  s k e t c h e d  o u t .  The f i r s t  is b a s i c a l l y  a  d i r e c t  i n p u t -  

p r i m a r y  o u t p u t  a n a l y s i s  o f  , the  e x i s t i n g  ASAP'S, u t i l i z i n g  d a t a  

on ASAP d o l l a r s  a s  t h e  i n p u t  measure  and d a t a  on t h e  e f f e c t s  o f  

u l t i m a t e  c o n c e r n  a s  o u t p u t  m e a s u r e s :  A l c o h o l - i n v o l v e d  c r a s h e s ,  

f a t a l i t i e s ,  i n j u r i e s ,  t r a f f i c  a r r e s t s  and c o n v i c t i o n s .  The 

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

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

p r o v i d e  t h e  b a s i s  f o r  g r e a t e r  a n a l y s i s  i n  d e p t h  i n  t h e  f o l l o w -  

i n g  p h a s e .  One p r i m a r y  aim of p h a s e  one  work w i l l  b e  t o  d e t e r -  

mine a n a l y t i c a l l y  t h o s e  s e v e r a l  c o u n t e r m e a s u r e  a r e a s  t h a t  a p p e a r  

t o  b e  r e s p o n s i b l e  f o r  t h e  m a j o r  p a r t  o f  any e f f e c t s  a c h i e v e d .  

Phase  two w i l l  b u i l d  on t h e  p r e v i o u s  work,  f o c u s s i n g  pa r -  

t i c u l a r l y  on  t h e  s e v e r a l  most  s i g n i f i c a n t  c o u n t e r m e a s u r e  a r e a s  

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

p r o c e d u r e s  w i l l  b e  d e v e l o p e d ,  i n c l u d i n g  r e s o l u t i o n  of  p rob lems  

c o n c e r n i n g  t h e  d a t a  r e q u i r e d  f o r  more i n t e n s i v e  a n a l y s i s .  P h a s e  

t h r e e  w i l l  u t i l i z e  t h e  r e s u l t s  o f  d e v e l o p m e n t a l  work i n  t h e  p r e -  

v i o u s  p h a s e s  t o  expand d e t a i l e d  c o s t - e f f e c t i v e n e s s  p r o c e d u r e s  

t o  a l l  t h e  m a j o r  ASAP c o u n t e r m e a s u r e  a r e a s .  Assuming t h e  s u c c e s s -  

f u l  c o m p l e t i o n  o f  e a c h  p h a s e ,  t h e  end p r o d u c t  would b e  a  f u l l y  

d e v e l o p e d  c o s t - e f f e c t i v e n e s s  method,  o n e  which is a n  t h e o r e t i c -  

a l l y  sound  a s  t h e  r e a l  w o r l d  w i l l  p e r m i t  and which is demon- 

s t r a b l y  p r a c t i c a b l e .  

A s  w i l l  b e  c l e a r  i n  t h e  more d e t a i l e d  s t e p s  s k e t c h e d  o u t  

be low,  t h e  s t r a t e g y  a l l o w s  f o r  t h e  t r a i n i n g  of o p e r a t i n g  p e r -  

s o n n e l  i n  i m p l e m e n t a t i o n  o f  t h e  a n a l y s i s  a t  e a c h  p h a s e  o f  t h e  

d e v e l o p m e n t .  I t  is b e l i e v e d  t h a t  u t i l i z a t i o n  o f  e x i s t i n g  



p e r s o n n e l  w i l l  b e  t h e  most  e f f i c i e n t  and  most  c e r t a i n  means o f  

i n s u r i n g  t h a t  any p r o c e d u r e  is implemented on a  c o n t i n u i n g  

b a s i s .  

The s u g g e s t e d  t i m i n g  of  t h e  p h a s e s  is i n t e n d e d  t o  c o o r d i n a t e  

w i t h  t h e  n e x t  s e v e r a l  a n n u a l  ASAP e v a l u a t i o n s .  Thus ,  e a c h  

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

a n  a n n u a l  e v a l u a t i o n ,  s o  t h a t  i n c r e a s i n g l y  r i c h  c o s t - e f f e c t i v e n e s s  

r e s u l t s  c a n  b e  a v a i l a b l e  a c r o s s  t i m e ,  

4 . 1 .  PHASE 1 

I t  seems l o g i c a l ,  t o  s t a r t  t h e  development  of a  c o s t -  

e f f e c t i v e n e s s  p r o c e d u r e  by t a k i n g  a  r o u g h  c u t  a t  c o r r e l a t i n g  

and compar ing d i r e c t  i n p u t  of  ASAP d o l l a r s  w i t h  c h a n g e s  i n  t h e  

a l c o h o l - r e l a t e d  phenomena of  p r i m a r y  c o n c e r n :  C r a s h e s ,  f a t a l i -  

t i e s ,  i n j u r i e s ,  a r r e s t s  and c o n v i c t i o n s .  The a ims  o f  t h i s  

e f f o r t  would b e  (1 )  t o  d e t e r m i n e  g e n e r a l l y  t h e  e x t e n t  t o  which 

ASAP i n p u t s  c a n  b e  a s s o c i a t e d  w i t h  any s i g n i f i c a n t  c h a n g e s  t h a t  

o c c u r ;  ( 2 )  t o  d i s t i n g u i s h  w h e t h e r  d i f f e r e n t  p a t t e r n s  o f  ASAP 

i n p u t s ,  i . e . ,  d i f f e r e n t  w e i g h t i n g s  o f  d o l l - a r s  expended a c r o s s  

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

o v e r a l l  r e s u l t s  when t h e  v a r i o u s  ASAP's a r e  compared,  and (3 )  

t o  p i n - p o i n t  t h o s e  c o u n t e r m e a s u r e  a c t i v i t i e s  which seem t o  b e  

most  h i g h l y  a s s o c i a t e d  w i t h  p o s i t i v e  r e s u l t s .  

I t  is i m p o r t a n t  t o  emphas ize  t h a t  s i n c e  t h e  methods  u s e d  

would b e  r e l a t i v e l y  c r u d e  and s i n c e  a  number of  t h e  m a j o r  p ro -  

b lems  d i s c u s s e d  above  would n o t  b e  r e s o l v e d ,  t h e  method e v o l v e d  

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

f u l l - b l o w n  c o s t - e f f e c t i v e n e s s  p r o c e d u r e .  

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

g e n e r a l  means by which t h e  s e v e r a l  a ims  c i t e d  above  c a n  b e  

a c c o m p l i s h e d  a r e  n o t  d i f f i c u l t  t o  s t a t e .  The f i r s t  aim would 

r e q u i r e  r e l a t i n g  a n  ASAP's a g g r e g a t e d  e x p e n d i t u r e s  f o r  a g l v e n  

p e r i o d ,  e . g . ,  one  y e a r  o r  o n e  q u a r t e r ,  t o  t h e  g r o s s  c h a n g e s  i n  

c r a s h e s ,  f a t a l i t i e s ,  e t c . ,  t h a t  o c c u r  d u r i n g  t h e  same p e r i o d .  

I f  t h e  s h o r t  p e r i o d  of  a  q u a r t e r  is  u s e d ,  t h e n  i t  would p r o b a b l y  



a l s o  b e  d e s i r a b l e  t o  d e v e l o p  a  r e l a t i o n s h i p  between t o t a l  ASAP 

d o l l a r s  s p e n t  t o  d a t e  and t h e  r e s u l t s  t h a t  o c c u r .  The 

s t a t i s t i c s  s o  d e v e l o p e d  c o u l d  be  a g g r e g a t e d  f o r  a l l  ASAP1s t o  

g a i n  a  t o t a l  n a t i o n a l  p i c t u r e .  I n  a d d i t i o n ,  compar i sons  c o u l d  

b e  made a c r o s s  t h e  ASAP'S t o  d e t e r m i n e  whe ther  s i g n i f i c a n t  d i f -  

f e r e n c e s  i n  r e s u l t s  a p p e a r  t o  be  o c c u r r i n g  and whe ther  t h e s e  a r e  

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

The second  a im,  t o  d i s t i n g u i s h  whe ther  d i f f e r e n t  p a t t e r n s  

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

d i f f e r e n t i a l  r e s u l t s ,  would be  accompl i shed  by a n  e x t r a p o l a t i o n  

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

ASAP would be  d e t a i l e d  a c c o r d i n g  t o  t h e  c o u n t e r m e a s u r e  a c t i v i t y  

a r e a  where t h e y  have been  a p p l i e d .  I n  e f f e c t ,  a  p r o f i l e  o f  

ASAP d o l l a r  i n p u t s  would b e  u s e d  i n  d e v e l o p i n g  r e l a t i o n s h i p s  w i t h  

t h e  r e s u l t s  of  c o n c e r n .  The d o l l a r s  would s t a n d  a s  appro:ximate 

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

a c r o s s  t h e  ASAP'S, o r ,  f o r  a  g i v e n  ASAP, a c r o s s  d i f f e r e n t  t i m e  

p e r i o d s .  Aga in ,  a  warn ing  is n e c e s s a r y .  S i n c e  l i t t l e  o r  no 

a t t e m p t  would b e  made d u r i n g  t h i s  p h a s e  t o  t a k e  i n t o  a c c o u n t  

non-ASAP i n p u t s ,  t h e  d o l l a r  w e i g h t i n g  u t i l i z e d  c o u l d  o n l y  be 

t a k e n  a s  a  c r u d e  a p p r o x i m a t i o n  of r e a l  ASAP-generated e f f o r t .  

With t h i s  e x p l i c i t l y  u n d e r s t o o d ,  however,  t h e  d i f f e r e n t i a l  p ro -  

f i l e s  of  ASAP d o l l a r  i n p u t s ,  when r e l a t e d  t o  d i r e c t  o u t p u l ; ~ ,  

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

how ASAP e f f o r t s  a r e  d i s t r i b u t e d  a c r o s s  coun te rn leasure  a r e a s  and 

what t h e  more p r o d u c t i v e  p a t t e r n s  of e f f o r t  seem t o  b e .  

D e a l i n g  w i t h  t h e  p a t t e r n s  o f  d o l l a r  i n p u t s  s h o u l d  l e a d  t o  

c o n c l u s i o n s  c o n c e r n i n g  which c o u n t e r m e a s u r e  a c t i v i t i e s  seem t o  

p r o d u c e  t h e  g r e a t e s t  impact  on o v e r - a l l  r e s u l t s .  T h e r e  a r e  a  

number of  r e a d i l y  a v a i l a b l e  s t a t i s t i c a l  t e c h n i q u e s  t h a t  c a n  b e  

a p p l i e d  t o  s h a r p e n  and c o n f i r m  i m p r e s s i o n s .  Assuming some a r e a s  

w i l l  s t a n d  o u t ,  t h e  ground is t h e n  s e t  f o r  more d e t a i l e d  de-  

ve lopment  of  a  c o s t - e f f e c t i v e n e s s  p r o c e d u r e  i n  p h a s e  two.  

I t  s h o u l d  be  e v i d e n t  t h a t  t h i s  f i r s t  phase  r e q u i r e s  d a t a  

which ough t  t o  be  e a s i l y  a v a i l a b l e  t o  any ASAP s t a f f .  



I n f o r m a t i o n  on d o l l a r  i n p u t s ,  a l c o h o l - r e l a t e d  c r a s h e s ,  and 

d r i n k i n g - d r i v i n g  t r a f f i c  o f f e n s e s  p resumably  is b e i n g  a s s e m b l e d  

a s  a  m a t t e r  o f  c o u r s e  by e a c h  p r o j e c t .  T h i s  d o e s  n o t  mean t h a t  

t h e r e  a r e  no p rob lems  t o  b e  c o n f r o n t e d  i n  implement ing  t h e  

a n a l y s i s .  An o b v i o u s  one t h a t  n e e d s  t o  b e  f a c e d  i n  making com- 

p a r i s o n s  among ASAPs is how t o  h a n d l e  s i g n i f i c a n t  d i f f e r e n c e s  

i n  d i s , t i n g u i s h i n g  t h e  c r u c i a l  phenomena. For i n s t a n c e ,  t h e  

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

s t a t e s  make some c o m p a r i s o n s  u n c e r t a i n .  T h i s  h a s  o b v i o u s  i m -  

p l i c a t i o n s  i f  one  is t r y i n g  t o  u s e  d r i n k i n g - d r i v i n g  ~ o n v i ~ c t i o n s  

i n  compar ing  e f f e c t i v e n e s s  a c r o s s  p rograms .  As ide  from some 

k n o t t y  m a t t e r s  l i k e  t h e  o n e  j u s t  c i t e d ,  however ,  t h e  l a r g e r  

p rob lems  r e l a t i n g  t o  d a t a  d i s c u s s e d  e a r l y  i n  t h i s  memorandum 

need  n o t  b e  r e s o l v e d  b e f o r e  t h i s  f i r s t  p h a s e  c a n  b e  implemented.  

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

t h e  on-going o p e r a t i o n a l  s y s t e m .  

The p r o g r e s s i o n  of work s t e p s  t h a t  a p p e a r s  r e a s o n a b l e  t o  

f o l l o w  i s :  

4 . 1 . 1 ,  Develop i n  d e t a i l  a  s t a n d a r d i z e d  p r o c e d u r e .  

4 . 1 . 2 .  T e s t  t h e  p r o c e d u r e  u s i n g  one o r  two ASAP p r o j e c t s .  

4 . 1 . 3 .  P r e p a r e  a  p r e l i m i n a r y  manual i n c o r p o r a t i n g  t h e  

p r o c e d u r e .  

4 . 1 , 4 .  T r a i n  ASAP s t a f f s  i n  i m p l e m e n t a t i o n  o f  t h e  p ro -  

c e d u r e .  

4 . 1 . 5 .  Implement t h e  p r o c e d u r e ,  m o n i t o r  i ts  i m p l e m e n t a t i o n ,  

and e v a l u a t e  i ts  e f f e c t i v e n e s s  and w o r k a b i l i t y .  

4 . 1 . 6 ,  P r e p a r e  d e t a i l  p l a n s  f o r  t h e  Phase  2 deve lopment .  

With d e t a i l s  c o n c e r n i n g  t h e  work r e q u i r e d  t o  e x e c u t e  Phase  1 

r e m a i n i n g  t o  b e  worked o u t ,  i t  n e v e r t h e l e s s  seems r e a s o n a b l e  t o  

e s t i m a t e  t h a t  a b o u t  s i x  t o  n i n e  months ough t  t o  'be s u f f i c i e n t  

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

4 . 1 . 4  a b o v e ) .  The l a s t  two s t e p s  would ,  o f  c o u r s e ,  f o l l o w  

n a t u r a l l y  on t h e  i m p l e m e n t a t i o n ,  a l t h o u g h  much o f  t h e  p l a n n i n g  



f o r  Phase  2 c o u l d  b e  done w h i l e  i m p l e m e n t a t i o n  o f  t h e  Phase  1 

p r o c e d u r e  is t a k i n g  p l a c e .  

4 . 2 .  PHASE 2 

Phase  2 would have  a s  i ts  c h i e f  aim work ing  t h r o u g h  t h e  

p rob lems  d i s c u s s e d  i n  t h e  e a r l y  p a r t  of  t h i s  memorandum f o c u s s -  

i n g  on t h e  s e v e r a l  most s i g n i f i c a n t  c o u n t e r m e a s u r e  a c t i v i t y  

a r e a s  d e l i n e a t e d  i n  Phase  1.  T h i s  s h o u l d  l e a d  t o  a n  o p e r a t i o n a l  

a n a l y t i c  p rocedure  t h a t  more c o m p l e t e l y  a p p r o x i m a t e s  a  t r u e  

c o s t - e f f e c t i v e n e s s  a p p r o a c h .  The p r o c e d u r e  d e v e l o p e d  would b e  

a s  c o m p l e t e  a s  p o s s i b l e  w i t h  r e s p e c t  t o  t h e  l o g i c a l  r e q u i r e -  

men t s  of  a  v a l i d  c o s t - e f f e c t i v e n e s s  a p p r o a c h .  I t  would n o t  y e t  

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

c o v e r a g e  of t h e  r e m a i n i n g  c o u n t e r m e a s u r e  a c t i v i t y  a r e a s  would 

r e m a i n  t o  b e  c o m p l e t e d .  

I n  t h i s  p h a s e ,  ma jo r  a t t e n t i o n  would be  g i v e n  t o  r e s o l v i n g  

t h e  s e r i o u s  d a t a  p rob lems  d i s c u s s e d  e a r l i e r .  Undoub ted ly ,  t h e  

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

t h o s e  i t e m s  e a s i l y  and r e g u l a r l y  c o l l e c t e d  by t h e  ASAP s t a f f s  

a s  a  m a t t e r  of c o u r s e .  However, i f  t h e  f i r s t  p h a s e  h a s  p roven  

s u c c e s s f u l  and t h e  u t i l i t y  of t h e  g e n e r a l  e f f o r t  h a s  t h e r e b y  

b e e n  d e m o n s t r a t e d ,  t h e  d i f f i c u l t y  of r e s o l v i n g  t h e  p rob lems  r e -  

l a t e d  t o  more e x t e n s i v e  d a t a  c o l l e c t i o n  s h o u l d  b e  r e d u c e d .  

The same g e n e r a l  work s t e p s  a s  were  o u t l i n e d  f o r  Phase  I 

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

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

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

e v a l u a t i o n s .  T h i s  would mean a g a i n  a  s i x  t o  n i n e  month p e r i o d  

f o r  d e v e l o p m e n t .  E v a l u a t i o n  of  Phase  1 i m p l e m e n t a t i o n  and f i n a l  

p l a n n i n g  f o r  Phase  3 would o c c u r  a f t e r  t h e  i m p l e m e n t a t i o n  of  t h e  

Phase  2 p r o c e d u r e s  was c o m p l e t e ,  

I t  would b e  v a l u a b l e  t o  r e p e a t  t h e  Phase  1 a g g r e g a t e  

a n a l y s i s  d u r i n g  t h e s e  p r o j e c t  e v a l u a t i o n  e f f o r t s  s o  t h a t  a 

t r e n d  of  r e s u l t s  would c o n t i n u e  t o  e v o l v e  and s o  t h a t  even  t h e  

Phase  1 methodology c o u l d  b e  f u r t h e r  r e f i n e d .  



4 . 3 .  PHASE 3 

C o n t i n g e n t  on t h e  s u c c e s s f u l  c o n c l u s i o n  o f  Phase  2 and 

d rawing  on t h e  p r o c e d u r e s  d e v e l o p e d  d u r i n g  t h a t  p e r i o d ,  Phase  3 

would have  a s  i t s  t a r g e t  r o u n d i n g  o u t  a  comprehens ive  c o s t -  

e f f e c t i v e n e s s  a p p r o a c h  f o r  a l l  t h e  ma jo r  a s p e c t s  o f  ASAP e o u n t e r -  

measure  a c t i v i t y .  The c o u n t e r m e a s u r e  a c t i v i t y  a r e a s  n o t  sub-  

j e c t  t o  d e t a i l e d  a n a l y t i c  development  i n  Phase  2 would b e  d e a l t  

w i t h  d u r i n g  Phase  3 ,  The p r o g r e s s i o n  of  work d u r i n g  t h i s  p h a s e  

would f o l l o w  t h e  same s t e p s  p r e v i o u s l y  i d e n t i f i e d .  The s u c c e s s -  

f u l  c o n c l u s i o n  of  Phase  3 would mean t h a t  a  f u l l y  d e v e l o p e d  c o s t -  

e f f e c t i v e n e s s  p r o c e d u r e  f o r  t h e  ASAP'S and t h e  a l coho l -h ighway  

s a f e t y  c o u n t e r m e a s u r e  a c t i v i t i e s  encompassed by them was i n  

p l a c e .  The p r o c e d u r e  would have  been  t e s t e d  o u t  i n  p r a c t i c e .  

I t  would b e  embodied i n  a  manual  t o  b e  used f o r  i n s t r u c t i o n  and  

r e f e r e n c e .  And, f i n a l l y ,  o p e r a t i n g  ASAP s t a f f  p e r s o n n e l  would 

have  been  t r a i n e d  i n  i t s  i m p l e m e n t a t i o n .  

While i t  i s  d i f f i c u l t  a t  t h i s  p o i n t  t o  b e  s u r e  what t i m e  

would b e  needed t o  e x e c u t e  f u l l y  Phase  3 ,  p a r t i c u l a r l y  s i n c e  

t h e  number of  c o u n t e r m e a s u r e  a c t i v i t y  a r e a s  t h a t  would b e  

c o v e r e d  i n  Phase  2 is unknown, i t  seems r e a s o n a b l e  t o  a n t i c i p a t e  

t h a t  a comprehens ive  p r o c e d u r e  would be  r e a d y  f o r  i m p l e m e n t a t i o n  

i n  t i m e  f o r  t h e  n e x t  s u c c e e d i n g  a n n u a l  ASAP p r o j e c t  e v a l u a ~ t i o n .  

I n  summary, t h e n .  t h e  phased  development  s t r a t e g y  s u g g e s t e d  

above  would encompass t h r e e  y e a r s  from s t a r t  t o  c o m p l e t i o n .  The 

f i r s t  p r o d u c t  o f  t h e  e f f o r t  would be  o p e r a t i o n a l  w i t h i n  n i n e  

months  o f  t h e  s t a r t ,  and  i n c r e a s i n g l y  more comprehens ive  and 

d e t a i l e d  p r o c e d u r e s  and r e s u l t s  would b e  implemented a n n u a l l y  

t h e r e a f t e r .  The t i m e  s p a n  i n v o l v e d  o v e r - a l l  may seem l o n g ;  i t  

is a b o u t  t w i c e  t h a t  t a k e n  by t h e  e a r l i e r  OR1 e f f o r t .  A s  has  been  

i n d i c a t e d  a b o v e ,  however ,  t h e  development  o f  a  sound  c o s t -  

e f f e c t i v e n e s s  a n a l y s i s  is d i f f i c u l t  t o  a c h i e v e .  Developing a 

p r o c e d u r e  t h a t  w i l l  f u l f i l l  t h e  t h e o r e t i c a l  p romise  o f  t h e  c o s t -  

e f f e c t i v e n e s s  a p p r o a c h  and t h a t  is  p r a c t i c a l  t o  implement on a n  

on-going b a s i s  means b r e a k i n g  new ground  i n  t h e  highway s a f e t y  

f i e l d ,  i f  n o t  i n  t h e  g e n e r a l  r e a l m  of  s o c i a l  program e f f o r t s .  



I t  is b e l i e v e d  t h a t  t h a t  r e s u l t s  t h a t  c a n  be a c h i e v e d  j u s t i f y  

t h e  time t o  b e  s p e n t ,  p a r t i c u l a r l y  s i n c e  t h e  ASAP c o s t -  

e f f e c t i v e n e s s  p r o c e d u r e s  o u g h t  t o  b e  g e n e r a l i z a b l e  t o  t h e  whole  

r e a l m  of  a l coho l -h ighway  s a f e t y  c o u n t e r m e a s u r e  e f f o r t s  and 

s h o u l d  have  a p p l i c a b i l i t y  t o  o t h e r  c o u n t e r m e a s u r e  a r e a s  a s  wel l .  



REFERENCES 

Alfanary-Alexander,  Mark ( e d . ) ,  Analys is  f o r  Planning 
Program Budgeting : The Second C o s t - ~ f  f e c ~ v ~ n % S S T y m p o s i u m ,  
Washington Opera t ions  Research Counci l ,  Potomac, Md., 1968. 

Ar thur  D. L i t t l e ,  I n c . ,  Cos t -Ef fec t iveness  i n  T r a f f i c  S a f e t y ,  
P r a e g e r ,  New York, 1 9 6 8 7  

Car l son ,  William and William H a l l ,  "Highway S a f e t y  P r o j e c t  
Eva lua t ion  Methodologies ,"  Appendix A i n  Planning f o r  Concen- 
t r a t e d  Implementation of Highway S a f e t y  Countermeasures-, 
Highway Safe ty  Research I n s t i t u t e ,  U n i v e r s i t v  of Michigan. 

L' I 

~ n n  ~ r b o r ,  ~ i c h i ~ a n ,  unpubl i shed ,  'December, i 9 6 8 ,  ( see  pp. 
97-109, ' 'Cons idera t ions  i n  Cos t -Ef fec t iveness  Ana lys i s " ) ,  

C l i n k s c a l e ,  Robert M . ,  J r . ,  "Benefit-Cost Analya is  Applied 
t o  T r a f f i c  S a f e t y , "  Canadian Opera t iona l  Research S o c i e 9  
J o u r n a l .  7:62-77. March. 1969. 

Eng l i sh ,  J .  Morley (ed .  ) , Cost-Ef f e c t i v e n e s s  : The Econolmic 
Eva lua t ion  of Engineered Systems, Wiley, New York, 1 9 6 8 7  

F l e i s c h e r ,  G . A . ,  Cos t -Ef fec t iveness  of Mass Media Communication 
a s  Rela ted  t o  Highway S a f e t y ,  Nat ional  Technica l  Information 
S e r v i c e ,  Washington, D ,  C .  May 1970. 

Fox, P.D.,  Cos t -Ef fec t iveness  of Mental H e a l t h :  An Evalua t ion  
of an Experimental R e h a b i l i t a t i o n  Program, Unive r s i ty  Micro- 
f i l m s ,  I n c . ,  Ann Arbor,  Michigan 1968. 

Goldman, Thomas A .  (ed .  ) , @ s t - E f f e c t  i v e n e s s  ~ N a l ~ s i s  :New 
Approaches i n  Decis ion  Making, P rage r ,  New York, 1967, 

9 .  Krohn, C . A . ,  e t . a l .  Development of Cost E f f e c t i v e n e s s  Allo-  
e a t  ion  Programs : Model and Opt imiza t ion  Technique Extens ions ,  
Clear inghouse f o r  Federa l  S c i e n t i f i c  and Technica l  Informat ion ,  
Washington, D . C . ,  June 1969. 

10 .  Le in inge r ,  L.  J ,  e t  . a l . .  , Development of a Cos t -Effec t iveness  - 
Svstern f o r  Evalua t inn  Accident--Countermeascres: Volume I  I - d L, 

Technica l  Repor t ,  Opera t ions  Research I n c o r ~ o r a t e d ,  S i l v e r  , - s m ,  December 1968. 

11, P e t e r s ,  G . H . ,  Cost-Benefi t  Analys is  and P u b l i c  Expendi tures ,  - 
Eaton Paper No. 8 ,  2nd  e d . ,  The I n s t i t u t e  of Economic A f f a i r s ,  
U n i v e r s i t y  of L ive rpoo l ,  1968. 



P r e s t ,  A . R .  & R .  Turvey, "Cost-Benefit Analysis:  A Survey, 
The Economic Journa l ,  75 :683-735, December, 1965. 

Quade, E .  S . ,  "Cost Ef fec t iveness :  Some Trends i n  Analysis,  " 
The Clearinghouse f o r  Federal  S c i e n t i f i c  and Technical 
Inforrnat ion ,  Sp r ing f i e ld ,  Virginia ,  March, 1970, 

Recht, J . L . ,  How t o  do a  Cost/Benefit Analysis of Motor Vehicle 
Accident Countermeasures, National Safety C:ouncil, Chicago, 
September, 1966. 

Resource Management Corporation, External  Costs and Benef i t s  
Analyses, NECTP, Clearin.ghouse f o r  Federal S c i e n t i f i c  anti 
Technical  Information, Washington, D , C . ,  December, 1969, 

Sanchez, E t ,  a l . ,  Theory and Implementation of Cost and 
Benefi t  Analysis of Transpor ta t  ion Systems : The NECTP, 
Xational  Technical Information Service ,  Washington, D . C . ,  
December, 1969. 

S e i l e r ,  Karl 111, In t roduct ion t o  Systems Cost=Effectiveness -9 

Publ ica t ions  i n  Operations Research No. 17, Wiley-Interscience,  
N e w  York, 1969. 

Wholey, Joseph S . ,  e t , a l ,  Federal Evaluation Pol icy,  The TJrban 
I n s t i t u t e ,  Washington, D . C . ,  June 1970, 

Wilson, D . G . ,  "A Cost Benef i t  Approach t o  Transpor ta t ion 
Developments, " American Society of Mechanical Engineers 
r e p r i n t ,  May, 1967. 




