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Dissertation Abstract

THE ALLOCATION OF FEDERAL EXPENDITURES: PLANT DISEASE
AND PEST CONTROL PROGRAMS IN THE 

U .S . DEPARTMENT OF AGRICULTURE

By R u s s e l l  C. McGregor

T h is  s tu d y  d e a ls  w ith  th e  a l l o c a t i o n  o f  F e d e ra l  e x p en d i­

t u r e s  among a  s e t  o f  p ro g ram s- - th e  p la n t  p e s t  c o n t r o l  program s 

a d m in is te r e d  b y  th e  A g r i c u l tu r a l  R esearch  S e rv ic e  o f  th e  D epartm ent 

o f  A g r ic u l tu r e .  The p u rp o se  i s  to  c r i t i c a l l y  exam ine t h i s  a l l o c a ­

t i o n  t o  d e te rm in e  w h e th er i t  i s  th e  b e s t  t h a t  can  b e  a c h ie v e s  as  

d e f in e d  by  econom ic c o n ce p ts  o f  o p t im a l i ty .

The lo s s e s  due t o  p e s t s  and d is e a s e s  in  a g r i c u l t u r e  a re  

d is c u s s e d  to g e th e r  w ith  th e  p u b l ic  c o n tro v e rs y  t h a t  has r e c e n t ly  

en v e lo p ed  th e  u s e  o f  p e s t i c i d e s  f o r  t h e i r  c o n t r o l .  The n i s t o r y  

o f  F e d e r a l - S ta te  c o o p e ra t iv e  program s i s  b r i e f l y  o u t l in e d ,  

in c lu d in g  th e  s h i f t s  i n  a c c e p ta b le  o b j e c t i v e s . A number o f  m odels 

a r e  p re s e n te d  f o r  u se  in  c o n s id e r in g  optimum a l l o c a t i o n s .

The c o n c e p t o f  a  p r o te c t io n  su p p ly  f u n c t io n  i s  d ev e lo p ed  

and  employed w ith  d a ta  from  th e  g ra s sh o p p e r  program  t o  i l l u s t r a t e  

i t s  u se  in  a s s i s t i n g  p u b l ic  d e c is io n s  on fu n d in g  l e v e l s .  Tne 

p r e s e n t  a l l o c a t i o n  o f  funds i s  p re s e n te d  and th e r e  i s  a  d is c u s s io n  

o f  th e  p ro c e ss  by  w hich th e s e  a l l o c a t io n s  were d e te rm in e d , in c lu e ^ . 

a  q u a n t i t a t i v e  e v a lu a t io n  o f  th e  r o le  p la y e d  by  each  o f  th e  p a r t^ o a -  

p a n ts  in  th e  b u d g e ta ry  p r o c e s s .

The s tu d y  co n c lu d es  t h a t  a  program  d a ta  and a n a ly s i s  system  

needs to  be d ev e lo p ed  t o  im prove th e  p r e s e n t  a l l o c a t i o n  by  

s t r e n g th e n in g  th e  r o le  o f  economic and s c i e n t i f i c  c o n s id e ra t io n s  

i n  th e  d e c is io n  making p r o c e s s .
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CHAPTER 1. INTRODUCTION

The e v a lu a t io n  o f  F e d e ra l  program s i s  an  i n t e g r a l  p a r t  

o f  t h e  p ro c e ss  o f  b u d g e t fo rm u la t io n  in  th e  E x e c u tiv e  B ranch o f  

th e  F e d e ra l  G overnm ent. Program  a d v o c a te s  r e c i t e  from  lo n g  l i s t s  

o f  a c c o n ç lis h m e n ts , w h ile  a n ta g o n s is t s  in to n e  th e  l i t a n y  o f  d o l l a r  

r e s t r a i n t s . A le n g th y  and com plex p la n n in g  p ro c e s s  p ro d u ces  th e  

P r e s i d e n t 's  b u d g e t f o r  t r a n s m i t t a l  t o  th e  C ongress each  J a n u a ry .

One o b je c t iv e  o f  t h a t  p ro c e s s  i s  to  p ro v id e  f o r  a  d iv i s io n  o f  

F e d e ra l  funds among a c t i v i t i e s  c a lc u la te d  t o  a c h ie v e  th e  d e s i r e d  

ends a t  l e a s t  c o s t - - a n  optimum a l l o c a t i o n  o f  e x p e n d i tu re s .  The 

d e s i r e d  ends encom pass th e  in te r tw in e d  c o n s id e r a t io n s  i s o l a t e d  by 

Musg r a v e - - a l l o c a t i o n ,  d i s t r i b u t i o n ,  and s t a b i l i z a t i o n .

The r a t i o n a l i z a t i o n  o f  w id e ly  d i f f e r i n g  re q u ire m e n ts  i s
" 2 

e s s e n t i a l l y  a  p o l i t i c a l  p r o c e s s - - th e  a r t  o f  p o l i t i c s  b e in g  n o t

c o n f in e d  to  l e g i s l a t u r e s - - b u t  a  v i t a l  i n g r e d ie n t  o f  a  h e a l th y

b u re a u c ra c y . T h ere  i s  o p p o r tu n i ty  h e re  f o r  economic a n a ly s is  w hich

h as  b een  l i t t l e  r e a l i z e d .  The p ro c e ss  o f  b u d g e tin g  i s  t e r r i f y i n g l y

e la b o r a te ,  ja r g o n iz e d ,  and i r r e g u l a r  in  scope  and t im in g . Those

in v o lv e d  in  th e  p ro c e s s  f i n d  t h a t  th e  tim e  c o n s t r a in t s  p re c lu d e  a l l

b u t  th e  most p e r fu n c to ry  a n a l y s i s .  Those a n a ly z in g  from  o u ts id e

o f te n  f in d  t h e i r  in s ig h t s  made i r r e l e v a n t  by  th e  v i c i s s i t u d e s  o f

R ich ard  A. M usgrave. The T heory  o f  P u b lic  F in a n c e . (McGraw- 
H i l l  Book Company, I n c .  New Y ork. 1959)

2Aaron W ildavsky . P o l i t i c s  o f  th e  B u d g e ta ry  P r o c e s s . ( A t l a n t i c ,
L i t t l e  Brown and  Company, B o s to n . 1964)
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t im in g .  Thus do we a c c o u n t f o r  th e  l a c k  o f  econom ic a n a ly s i s  in  

e x p e n d itu re  d e c i s i o n s .

T h is  t h e s i s  p ro v id e s  an o p p o r tu n i ty  f o r  one f a m i l i a r  w ith  

3th e  p ro c e ss  t o  e x p lo re  one o f  i t s  many v e x in g  o c c u p a t io n a l  q u e s t i o n s - - 

" I s  th e  d iv i s io n  o f  fu n d s  p ro v id e d  in  th e  b u d g e t among a  p a r t i c u l a r  

s e t  o f  program s an optimum a l l o c a t i o n  o f  F e d e ra l  re s o u rc e s ?  What 

i s  m eant by  optimum, and  how can  i t  b e  m easured? The a p p r o p r ia t io n  

a c t ,  w hich r e p r e s e n ts  th e  c u lm in a tio n  o f  th e  b u d g e t p r e p a r a t io n  

p r o c e s s ,  in c o r p o r a te s  many p o l i t i c a l  and econom ic c o n s id e r a t io n s .

One a l t e r n a t i v e ,  t h e r e f o r e ,  i s  to  assume t h a t  th e  d i s t r i b u t i o n  o f  

fu n d s c o n ta in e d  in  th e  a p p r o p r ia t io n  a c t  i s  an  optimum.

; Such a  h y p o th e s is  i s  r e j e c t e d  f o r  th e  fo l lo w in g  r e a s o n s :

( l )  O b se rv a tio n  o f  th e  b e h a v io r  o f  th e  p a r t i c i p a n t s  s t r o n g ly  su g ­

g e s ts  t h a t  a d e q u a te  p a r t i c i p a t i o n  b y  a f f e c t e d  g roups i s  o f te n  

r e s t r i c t e d ;  (2 )  The volume o f  d e c is io n s  r e q u i r e d  o f te n  r e s u l t s  in  

th e  la c k  o f  c o n s id e r a t io n  o f  a  s i g n i f i c a n t  number o f  i te m s ; ( 3) Domina­

t i o n  o f  th e  p ro c e s s  b y  a  few in d iv id u a ls  in  key  r o l e s  o f te n  r e s u l t s  

in  b ia s e d  d e c i s io n s ,  p a r t i c u l a r l y  in  th e  s h o r t  ru n ; (4 ) Q u a n t i ta t iv e  

econom ic in fo rm a tio n  i s  seldom  a v a i l a b l e ,  o r  i t  i s  n o t b ro u g h t to  

b e a r  on th e  d e c is io n  in  q u e s t io n .

^F or th o s e  n o t  f a m i l i a r  w ith  th e  b u d g e ta ry  p r o c e s s ,  th e s e  
r e f e r e n c e s  a r e  s u g g e s te d  : A rth u r  S m ith ie s .  The B u d g e ta ry  P ro ce ss
i n  th e  U n ite d  S t a t e s .  (M cG raw -H ill Book Company, I n c .  New Y ork. 
1 9 5 5 ) . The B ureau o f  th e  B udget, What i t  i s  - What i t  d o e s . (U .S . 
Government P r in t i n g  O f f i c e .  1964) C on ta in s  a  b i b l i o g r a p h y o f  
s e le c te d  re a d in g s .
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T h is  s tu d y  fo c u s e s  on th e  l a s t  re a s o n  ab o v e , h a v in g  in  

m ind t h a t  t h e r e  a r e  many u s e f u l  econom ic fram ew orks f o r  a s s i s t i n g  

th e  p r o c e s s ,  even  w ith  a  minimum o f  d a t a .  I  s h a l l  d e f in e  a s  an  

optimum mix th o s e  l e v e l s  o f  p rogram  e x p e n d itu re  in  w hich th e r e  i s  

a n  e q u a l i ty  o f  th e  m a rg in a l r e t u r n  from  each  program  a s s o c ia te d  

w ith  th e  l a s t  d o l l a r  expended . I f  q u a n t i t a t i v e  d a ta  c o u ld  be 

a ssem b led  w hich w ould p ro v id e  a  sch e d u le  o f  th e  r e t u r n  p e r  d o l l a r  

expended in  each  o f  th e  program s com posing th e  m ix, th e n  i t  would 

b e  p o s s ib le  t o  d e te rm in e  an optimum a l l o c a t i o n .  I n  th e  ab sen ce  o f  

d e t a i l e d  q u a n t i t a t i v e  d a t a ,  th e  fo rm u la t io n  o f  th e  r e l a t i o n s h i p  

betw een  e x p e n d itu re s  and r e tu r n s  may s t i l l  y i e ld  a  u s e f u l  

a p p ro x im a tio n .

C e r ta in  d is e a s e  and p e s t  c o n t r o l  program s a d m in is te re d  by 

th e  A g r ic u l tu r a l  R esearch  S e rv ic e  (ARS) o f  th e  D epartm ent o f  

A g r ic u l tu r e  w ere ch o sen  f o r  a n a ly s i s  b e c a u s e ;

1 .  They a r e  a  group o f  program s whose o b je c t iv e s  a r e

c lo s e ly  r e l a t e d .

2 . A common econom ic b a s i s  f o r  com paring  th e  r e s u l t s  o f  

th e s e  p rogram s would be  u s e f u l . No such  b a s i s  e x i s t s  a t  p r e s e n t .

3 . D ata  a r e  a v a i l a b l e  on w hich t o  b u i ld  a  c ru d e  a n a l y s i s .

4 .  A rough  a n a ly s i s  may d e m o n s tra te  th e  e f f e c t iv e n e s s  o f  

th e  te c h n iq u e ,  l e a d in g  to  th e  c o l l e c t i o n  o f  more p r e c i s e  d a ta  on 

w hich t o  b u i ld  an a id  t o  d e c is io n  m aking.
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5* S in c e  th e  a u th o r  i s  th e  b u d g e t exam iner f o r  t h e s e  

p rog ram s, t h e r e  i s  an  o p p o r tu n i ty  t o  o b ta in  needed  in fo rm a tio n

and t o  a c t  upon th e  f i n d i n g s .

C h ap te r 2 w i l l  d i s c u s s ,  in  g e n e ra l  te rm s , th e  phenomena 

o f  a g r i c u l t u r a l  d is e a s e  and  p e s t  c o n t r o l ,  in c lu d in g  th e  c u r r e n t  

p u b lic  c o n tro v e rs y  o v e r th e  u se  o f  ch em ica l m eth o d s. C h ap te r  3 

p ro v id e s  s p e c i f i c  in fo rm a tio n  on th e  F e d e ra l  program s u n d e r 

d is c u s s io n .  C h ap te r 4 d e a ls  w ith  th e  c o n c e p t o f  an optimum 

a l lo c a t io n  and  th e  economic fram ework f o r  t h e  a n a ly s i s .  C h ap te r 

5 d is c u s s e s  th e  b u d g e ta ry  p ro c e s s  and C h ap te r  6 th e  c o n c lu s io n s  

o f  th e  s tu d y .



CHAPTER 2. PESTS AND DISEASES IN AGRICULTURE

"T hat w hich th e  palm er-w orm  h a th  l e f t  h a th  th e  c a n k e r -  
worm e a te n ;  and t h a t  w hich  th e  canker-w orm  h a th  l e f t  h a th  th e  
c a t e r p i l l a r  e a te n  . . .  a  n a t io n  h as  come upon my la n d  s t r o n g  
and  w ith o u t number . . . t h e  f i e l d  i s  l a i d  w a s te ,  th e  la n d  
m ourneth  f o r  th e  g r a in  i s  d e s t r o y e d , th e  new w ine i s  d r i e d  u p , 
t h e  o i l  l a n g u is h e t h . "

- J o e l  I

A g r ic u l tu r e  se e k s  t o  p ro v id e  a  c o n tin u o u s  r e l i a b l e  

su p p ly  o f  th e  p ro d u c ts  o f  th e  la n d  f o r  human c o n su m p tio n . To

p e rfo rm  e f f e c t i v e l y  i t  h a s  b e en  n e c e s s a ry  t o  l e a r n  how t o  

c u l t i v a t e  c ro p s ,  d o m e s t ic a te  a n im a ls ,  and  re d u c e  th e  t o l l  o f  

m an 's  c o m p e t i to r s .  The n eed  f o r  p e s t  c o n t r o l  i s  a s  o ld  a s  th e  

fa rm  in d u s t r y  i t s e l f .

I t  i s  g e n e r a l ly  re c o g n iz e d  t h a t  a g r i c u l t u r e  in  th e

U n ite d  S ta te s  h as  ad vanced  th ro u g h  t h r e e  s t a g e s ;  1 . O pening

new l a n d s - - l a r g e l y  te r m in a te d  by  W orld War I .  2 .  M e c h a n iz a tio n - 

re p la c e m e n t o f  m uscle  pow er by  m achine pow er--W orld  War I  to  

W orld War I I .  3 . A p p l ic a t io n  o f  th e  s c ie n c e s -m a jo r  im p ac t b e in g  

r e a l i z e d  s in c e  W orld War I I  (a l th o u g h  th e  s y s te m a tic  o rg a n iz e d  

a p p l i c a t i o n  o f  s c ie n c e  t o  a g r i c u l t u r e  b eg an  80  y e a r s  e a r l i e r  w ith  

th e  fo u n d in g  o f  th e  l a n d - g r a n t  c o l le g e  s y s te m ) .

As o f  th e  1 9 6 0 ' s ,  a g r i c u l t u r e  te c h n o lo g y , b a se d  on 

s c i e n t i f i c  r e s e a r c h ,  i s  g e n e r a l ly  f a r t h e r  advanced  in  th e  U n ite d  

S t a t e s  th a n  in  any o th e r  p a r t  o f  th e  w o r ld .

-5-
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b.îuch o f  th e  s ig n i f i c a n c e  o f  t h a t  advance can  be e x p re s s e d  

in  th e  p ro g r e s s  in  c ro p  y i e l d s .  F ig u re  1 i l l u s t r a t e s  th e  change 

i n  c ro p  p ro d u c tio n  p e r  a c r e  d u r in g  th e  p e r io d  1934-1964 . The 

ch an g es  a r e  e x p re s s e d  b y  a  s e r i e s  o f  in d e x  num bers w hich show 

th e  in c r e a s e d  p h y s ic a l  volum e o f  c ro p  p ro d u c tio n  p e r  a c r e .  The 

c o n t r o l  o f  a g r i c u l t u r a l  p e s t s  and d i s e a s e s  has had  a  g r e a t  d e a l  

t o  do w ith  th e  grow th and  th e  s t a b i l i t y  o f  th e s e  y i e l d s .

F or p u rp o se s  o f  t h i s  s tu d y  " p e s ts  and d i s e a s e s "  w i l l  

in c lu d e  th o s e  i n s e c t s ,  n em ato d es , p l a n t  d is e a s e s  and p a r a s i t i c  

p l a n t s  w hich a r e  o f  s ig n i f i c a n c e  to  a g r i c u l t u r a l  p r o d u c t io n .  The

te rm  " p e s t"  w i l l  be  u sed  t o  encompass a l l  o f  th e  a fo re m e n tio n e d .
j

The b a s ic  g o a l o f  a g r i c u l t u r a l  d is e a s e  and p e s t  c o n t r o l  

i s  p r o t e c t i o n - - p r o t e c t i o n  a g a in s t  l o s s .  P r o te c t in g  a  f a r m e r 's  

c ro p s  in c r e a s e s  th e  e f f i c i e n c y  o f  h i s  o p e r a t io n s  by  re d u c in g  h is  

c o s t s  and by  in c r e a s in g  th e  p r e d i c t a b i l i t y  o f  h i s  o u tp u t .  P e s t  

c o n t r o l  a s s i s t s  th e  consum er by  in s u r in g  a  more hom ogeneous, 

d ep en d ab le  p ro d u c t  f r e e  o f  b le m ish , i n f e s t a t i o n ,  and u n d e s i r a b le  

b i o l o g i c a l  o r  ch em ica l r e s id u e s .
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FIGURE 1

T rend o f  Crop P ro d u c tio n  P e r Acre 
Index  Numbers, 1934- 1964-3

1934 1940 19-,o 1952 1950 1964

^Com piled from U .S . D epartm ent o f  A g r ic u l tu r e , 
A g r ic u l tu r a l  S t a t i s t i c s .
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LOSSES

" In s te a d  o f  w r i t i n g  t h i c k  hooks o r  even  l i t t l e  l i b r a r i e s  
on th e  n a tu r e  and c o n t r o l  o f  p l a n t  d i s e a s e s ,  we would do b e t t e r  
t o  a ssem ble  b a s ic  s t a t i s t i c a l  d a t a ,  t o  d e te rm in e , by e s t im a te s ,  
th e  av e rag e  lo s s e s  from  d i s e a s e s ,  so  t h a t  we may a v o id  th e s e  
l o s s e s  by  f o r e s i g h t . "

-M. J .  S c h le id e n , l8 $ 0

The c e n tu r y -o ld  a d v ic e  g iv e n  by  S c h le id e n , t o  s y s te m a t i ­

c a l l y  d e te rm in e  th e  e x te n t  o f  l o s s e s ,  h as  gone l a r g e ly  u n h eed ed . 

I t  has been  re p e a te d  many tim e s  b y  le a d e r s  in  b o th  entom ology 

and  p l a n t  p a th o lo g y . L iv e s to c k  grow ers have a l s o  re c o g n iz e d

th e  la c k  o f in fo rm a t io n .^  T here  i s  no s y s te m a tic  su rv e y  o f
!

lo s s e s  t o  a g r i c u l t u r a l  p e s t s .  A number o f  a t te m p ts  have b een

made a t  th e  c o l l e c t i o n  o f  l o s s  in fo rm a t io n , b u t  th e y  have b een
6

s p o r a d ic ,  r e g io n a l ,  and o f  u n c e r ta in  a c c u ra c y . These co m p ila ­

t i o n s  w i l l  b e  d is c u s s e d  in  th e  fo llo w in g  s e c t io n .

4 p o r exam ples o f  su ch  p le a s  in  th e  l i t e r a t u r e  o f  en tom ology , 
s e e  P a r k e r ' s  p ro p o s a l  t o  th e  A m erican E n to m o lo g ica l S o c ie ty .  J .R . P a rk e r ,  
"Annual Insect-D am age A p p r a is a l" ,  J o u rn a l  o f  Economic Entom ology,
35 ( 1942) 1 .  In  p l a n t  p a th o lo g y  C h e s te r 's  d e t a i l e d  e v a lu a t io n  o f  
w hat h a s  been  done and s t i l l  needs d o in g  i s  a  landm ark . K. S t a r r  C h e s te r ,  
" P la n t  D isea se  L o sse s ; T h e ir  A p p ra is a l  and I n t e r p r e t a t i o n " ,  P la n t  
D ise a se  R e p o r te r  Supp lem ent, 193 (1950) I 89- 3 6 2 .

5"The s im p le  f a c t  i s  t h a t  no com prehensive in fo rm a tio n  
c o n c e rn in g  an im a l l o s s e s - -w h e th e r  t o t a l  lo s s e s  from  d e a th  o r  lo s s  o f  
p r o f i t s  th ro u g h  s i c k n e s s - - i s  a t  p r e s e n t  o b ta in a b le .  I f  th e  lo s s e s  
w ere known, t h e i r  enormous p r o p o r t io n s  w ould p ro b a b ly  q u ic k ly  b r in g  
a b o u t re m e d ia l m e a su re s ."  B .T . Simms. 1944.

^Two c o m p ila tio n s  o f  lo s s e s  in  a g r i c u l t u r e  have b een  p u b l is h e d . 
A g r ic u l tu r a l  R esea rch  S e rv ic e ,  ^ s s e s  in  A g r ic u l tu re  ; A P re lim in a ry  
A p p ra is a l  f o r  Review , ARS-20-1 (1 9 5 4 ) . A g r ic u l tu r a l  R esearch  S e rv ic e ,  
L osses in  A g r ic u l tu r e ,  A g r ic u l tu re  Handbook 29I  ( I 965) •
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In fo rm a tio n  on l iv e s to c k  lo s s e s  i s  in  a  f a r  more p r im i­

t i v e  s t a t e  th a n  i s  ou r knowledge o f  c ro p  l o s s e s ;  t h e r e f o r e ,  we 

s h a l l  c o n c e n tra te  on th e  c ro p  p o r t io n  o f  a g r i c u l t u r e .

What do we mean by  lo s s e s  due to  d is e a s e s  and p e s ts ?

Losses have been  e x p re sse d  in  a  v a r i e t y  o f  w ay s--a s  d o l l a r s  o f  

crop  v a lu e  o r a s  th e  p h y s ic a l  q u a n t i ty  o f  th e  c ro p  w hich i s  n o t 

r e a l i z e d  a s  a  r e s u l t  o f  d is e a s e  o r  p e s t  a t t a c k .  Or a l t e r n a t i v e l y ,  

th e r e  may be m easured in  term s o f  th e  re s o u rc e s  d e v o ted  to  a g r i ­

c u l t u r a l  p ro d u c tio n  w hich a re  employed to  " fe ed "  th e  i n s e c t s  and 

d i s e a s e s .

B a s ic a l ly  th e  p ro c e ss  o f  m easu ring  lo s s e s  depends upon 

e s t a b l i s h in g  th e s e  key r e la t io n s h ip s  ;

1 .  E s ta b l i s h  th e  amount o f  th e  d is e a s e  o r  p e s t  which

i s  p r e s e n t .  Both i t s  p re v a le n c e , o r  a r e a l  d i s t r i b u ­

t i o n ,  and i t s  i n t e n s i t y , o r  p o p u la t io n  p e r  u n i t  a r e a ,

a r e  need ed . '

2 .  E s ta b l i s h  th e  p h y s ic a l  l o s s , w hich w i l l  b e  r e l a t e d  

in  some complex way to  th e  p e s t  p o p u la t io n ,  as w e ll

a s  t o  o th e r  v a r i a b l e s ,  such as c ro p  m a tu r i ty , w e a th e r , 

p ace  o f  p e s t  developm ent, e t c . T h is  p h y s ic a l  lo s s  

may be e x p re sse d  in  p ro d u c tio n  u n i t s ,  re s o u rc e s  

consumed, o r  a s  a  p e rc e n t  o f  th e  p o t e n t i a l ,  d is e a s e -  

f r e e  c ro p . The a c c u ra te  a sse ssm e n t o f  p h y s ic a l  lo s s  

w hich can b e  a s s o c ia te d  w ith  v a r io u s  d e g re e s  o f  

p re v a le n c e  and i n t e n s i t y  o f  i n f e s t a t i o n  i s  u s u a l ly  th e  

m is s in g  l i n k  in  lo s s  c a l c u l a t i o n s .
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3 . Economic lo s s  i s  dep en d en t upon th e  q u a n t i ty  and 

d i s t r i b u t i o n  o f  p h y s ic a l  l o s s e s .  In  c a lc u la t in g  

economic l o s s e s ,  c a re  m ust be ta k e n  in  p r i c in g  th e  

l o s t  u n i t s  o f  p ro d u c t .  On an a g g re g a te  b a s i s  th e s e  

a re  w o rth  l e s s  th a n  th e  u n i t s  p ro d u ced , s in c e  we 

assume t h a t  g r e a t e r  p ro d u c tio n , g iv e n  th e  i n e l a s t i c  

demand f o r  a g r i c u l t u r a l  p ro d u c ts ,  would r e s u l t  in  

s m a lle r  p r i c e  p e r  u n i t .  Economic lo s s  r e s u l t s  from  

th e  re d u c t io n  in  q u a n t i ty  and th e  a l t e r e d  q u a l i t y ,  

th e  l a t t e r  b e in g  th e  more s u b t le  o f  th e  two e f f e c t s  

and th e  m ost d i f f i c u l t  to  a s s e s s .

L osses ta k e  p la c e  th ro u g h o u t th e  p ro d u c tio n , d i s t r i b u t i o n ,  

and consum ption  c h a in  o f  e v e n t s . T here  a r e  th e  lo s s e s  w hich occur 

in  th e  f i e l d  and a r e  b o rn e  d i r e c t l y  by  th e  f a rm e r . In  a d d i t io n ,  

th e r e  a r e  lo s s e s  s u s ta in e d  d u r in g  p ro c e s s in g ,  s to r a g e ,  t r a n s p o r t a ­

t i o n ,  d i s p la y ,  and f i n a l l y  i n  th e  homes o f  consum ers th e m se lv e s .

We a re  d e a l in g  o n ly  w ith  th o s e  lo s s e s  s u s ta in e d  d u r in g  p ro d u c tio n  

on th e  fa rm .

The i n i t i a l  im p ac t o f  p ro d u c tio n  lo s s e s  i s  upon th e  farm  

u n i t ;  w h e th er i t  i s  m easured a s  th e  g r e a te r  c o s t  due to  th e  

a d d i t i o n a l  in p u ts  n eed ed , o r  c o n s id e re d  as  th e  lo s s  in  p ro d u c t

a v a i l a b le  f o r  s a l e .

The d i s t r i b u t i o n  o f  lo s s e s  among fa rm ers  i s  a  m a tte r  o f  

p u b l ic  p o l ic y  c o n c e rn . G overnm ental p e s t  c o n t r o l  i n  th e  U n ite d  S ta te s  

p ro b a b ly  o r ig in a te d  in  I 888 when th e  M assa c h u se tts  L e g is la tu r e  

so u g h t th e  c o n t r o l  o f  Gypsy M oth. The g ra ssh o p p e r  c o n t r o l  program .
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o r ig i n a te d  by  th e  F e d e ra l  Government in  1935, was aim ed p r im a r i ly  

a t  r e l i e v i n g  th e  econom ic d i s t r e s s  o f  G rea t P la in s  fa rm e rs  where 

s e v e re  d ro u g h t accom panied s p e c ta c u la r  g ra ssh o p p e r  o u tb re a k s .  ïh e  

program  was lau n ch ed  t o  f o r e s t a l l  c a ta s t r o p h ic  lo s s e s  t o  in d iv id u a l  

f a r m e r s .

Today F e d e ra l  e x p e n d itu re s  f o r  program s such  a s  th e  w itc h -  

weed program  a re  o f te n  j u s t i f i e d  on th e  grounds t h a t  t h i s  i s  a 

s u i t a b l e  a rran g em en t f o r  e n a b lin g  c o r n b e l t  fa rm e rs  to  p r o t e c t  

th e m se lv e s  from  an  i n f e s t a t i o n  in  th e  C a r o l in e s .

The d i s t r i b u t i o n  o f  p h y s ic a l  lo s s e s  can  be m o d if ied  o r  

c o n t r o l l e d  by th e  c o o p e ra t iv e  a c t io n  o f  v a r io u s  l e v e l s  o f  g o v ern ­

m ent and th e  c i t i z e n s  a f f e c t e d .  To th e  e x te n t  t h a t  lo s s e s  a re  

n o t  c o n t r o l l e d  we can d e v is e  a rran g em en ts  f o r  more e q u i ta b le  

s h a r in g  o f  th e  econom ic l o s s e s .  The p o in ts  o f  th e  im pact o f  

l o s s e s  a r e  d e te rm in ed  by  p o l i t i c a l ,  s o c i a l ,  and i n s t i t u t i o n a l  

r e l a t i o n s .

What i s  th e  v a lu e  o f  lo s s  in fo rm a tio n ?  VJiy do we need 

in fo rm a tio n  on lo s s e s ?  Among th e  re a so n s  t h a t  have been  advanced

7 8f o r  n e e d in g  an  a n n u a l a p p r a i s a l  o f  damage a re  : ,

1 .  To a id  in  th e  j u s t i f i c a t i o n  o f  p u b l ic  a c t i v i t i e s  f o r  

en tom ology , p a th o lo g y , e t c .

2 .  To p ro v id e  an a c c o u n tin g  o f  th e  funds in v e s te d .

7 p a rk e r ,  op . c i t .  
^ C h e s te r ,  o p . c i t .
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3 . To a id  in  a l l o c a t i n g  p u b l ic  fu n d s among d i f f e r e n t  

a c t i v i t i e s  f o r  c o n t r o l ,  r e s e a r c h ,  e x te n s io n .

4 .  To im prove th e  e f f i c i e n c y  o f  c o n t r o l  m e a su re s .

5 . To a id  in  th e  d e t e c t io n  o f  new p e s t s  e a s i l y  d e t e c t e d .

6 . To a id  in  th e  p r e d i c t i o n  o f  o u tb re a k s .

7 . To im prove o u r know ledge o f  th e  d i s t r i b u t i o n  o f  l o s s .

8 . To p ro v id e  a  b e t t e r  b a la n c e d  p i c t u r e  o f  th e  c a u se s

o f  lo s s  and p re v e n t  c o n c e n t r a t io n  on th e  s p e c t a c u la r .

9 . To h e lp  overcom e th e  c o n ce p t o f  c e r t a i n  r e g u la r

lo s s e s  a s  n o rm a l, and p r e s e n t  th e  id e a  t h a t  t h e r e  

a r e  l o s s e s  w hich m igh t be  made s u b je c t  t o  c o n t r o l .

i  1 0 . To r e p la c e  " g u e s s e s "  w ith  d a ta  o f  known v a r i a b i l i t y .
I

B efo re  we can  r e a l l y  u n d e rs ta n d  th e  d im en s io n s  o f  p h y s ic a l

l o s s  we m ust have more r e s e a r c h  in  p o p u la t io n  d y n a m ic s . Only when

we h av e  a  b e t t e r  u n d e rs ta n d in g  o f  th e  dynam ic i n t e r a c t i o n s  among

n a t u r a l  p o p u la t io n s ,  in c lu d in g  t h e i r  p e s t s  and  d i s e a s e s ,  w i l l  we
9

b e  i n  a  p o s i t i o n  t o  know th e  con seq u en ces  o f  c o n t r o l  a c t i o n .

^ P io n e e r in g  work in  th e  c o n s t r u c t io n  o f  m a th e m a tic a l m odels 
t o  s im u la te  th e  changes i n  th e  n a t u r a l  p o p u la t io n  o f  a  p e s t  in  r e l a ­
t i o n  t o  i t s  en v iro n m en t h a s  b een  done by  W att and  b y  W a te rs . See f o r  
exam ple: K enneth E .F . W a tt, "M ath em atica l Models f o r  u se  in  I n s e c t
P e s t  C o n t r o l ."  The C anad ian  E n to m o lo g is t . 93 ( I 961 ) Supplem ent I 9 . 
R .F . M o rr is , Ed. "The Dynamics o f  Epidem ic S p ruce  Budworm P o p ^ a t i o n s . 
Memoirs o f  th e  E n to m o lo g ic a l S o c ie ty  o f  C anada. No. 3I  ( I 963) • In  
a d d i t i o n  W att h as  e x p e rim en ted  w ith  com puters f o r  th e  d e s ig n  o f  a p p ro ­
p r i a t e  c o n t r o l  s t r a t e g i e s .  K enneth  E .F . W att. Dynamic P ro g ram in g , 
Look Ahead P ro g ram in g , and  th e  S t r a te g y  o f  I n s e c t  P e s t  C o n tro l .  T te  
C anadian  E n to m o lo g is t . 95 ( I 963) 525 -536 .
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B u ild in g  th e  l in k a g e  betw een  p h y s ic a l  and econom ic l o s s  

r e q u i r e s  e x p e r im e n ta l  r e s e a r c h .  C h e s te r  , i n  h i s  c l a s s i c  mono­

g ra p h , p r e s e n te d  num erous exam ples o f  how t h i s  m ig h t be  done in  

t h e  f i e l d  o f  p l a n t  p a th o lo g y . Among th e  d i f f i c u l t i e s  in  c o p in g  

w ith  such  b i o l o g i c a l  phenomena i s  th e  s p o ra d ic  c h a r a c te r  o f  some 

p l a n t  d i s e a s e s .  T h is  in t r o d u c e s  a  s u b s t a n t i a l  e lem en t o f  u n c e r t a in ty .

I n  1959  th e  N a t io n a l  Academy o f  S c ie n c e s  gave s u p p o r t  to  

t h i s  p ro b lem . A c o n fe re n c e  on lo s s e s  due t o  a g r i c u l t u r a l  p e s t s  was 

h e ld  and a  r e s o l u t i o n  was a d o p te d  c a l l i n g  f o r  a  p rogram  o f  r e s e a rc h  

on th e  lo s s e s  cau sed  b y  a g r i c u l t u r a l  p e s t s .  However, t o  t h i s  d a te  

no s y s te m a tic  p rogram  o f  r e s e a r c h  o r  d a ta  c o l l e c t i o n  has b e en
i

i n i t i a t e d .

^ ^ C h e s te r ,  o p . c i t .
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loss  DATA

"How can we e x p e c t p r a c t i c a l  men to  be  p ro p e r ly  
im p ressed  w ith  th e  im p o rtan ce  o f  o u r work and  t o  v o te  l a r g e  
sums o f  money f o r  i t s  su p p o rt when in  p la c e  o f  f a c t s  we have 
o n ly  vague q u e r ie s  t o  g iv e  them  • . . ? D e te rm in a tio n  o f  
l o s s  i s  a  d i f f i c u l t  and c o m p lic a te d  m a t te r ,  b u t  I  b e l ie v e  
t h a t  we sh o u ld  s e r io u s ly  a tte m p t i t .

-G . R. Lyman, I 918

In fo rm a tio n  on th e  p r e c is e  e x te n t  o f  lo s s e s  h as  a t t r a c t e d  

i n t e r e s t  f o r  a  lo n g  t im e , b u t  i t  was n o t u n t i l  ab o u t I 92O t h a t  th e  

f i r s t  s e r io u s  a t te m p t to  g a th e r  d a ta  was made by  M a r lo t t .  The 

a v a i l a b le  d a ta  a r e  s t i l l  v e ry  s c a n ty .  In  s p i t e  o f  t h i s ,  th e  

U n ite d  S ta te s  i s  re g a rd e d  a s  h av in g  th e  b e s t  d a ta  a v a i l a b l e .

T ab le  1 i s  a  c o m p ila tio n  o f  U. S . lo s s  e s t im a te s  down 

th ro u g h  th e  y e a r s .  We know t h a t  th e s e  a re  l i t t l e  more th a n  g u esse s  

in  th e  e a r ly  y e a r s ,  and "ed u ca ted  e s t im a te s "  in  l a t e r  y e a r s .  There 

a r e  problem s o f  c o n s is te n c y  in  th e  d e f i n i t i o n s .  In  g e n e r a l ,  th e  

r e f e r e n c e  i s  to  c ro p  lo s s e s  s u s ta in e d  in  th e  f i e l d  p r im a r i ly  as  

a  r e s u l t  o f  th e  a c t i v i t i e s  o f  i n s e c t s ,  nem atodes, and d i s e a s e s .

In  s p i t e  o f  o u r a g r i c u l t u r a l  e f f i c i e n c y ,  i t  i s  im p re ss iv e  

t o  n o te  th e  p o t e n t i a l  w hich rem ains t o  oe r e a l i z e d  in  c u t t in g  

down lo s s e s  and th e re b y  in c r e a s in g  t o t a l  p ro d u c tio n . The more 

we le a r n  a b o u t l o s s e s ,  th e  g r e a te r  th e y  a p p e a r  to  b e .  T here a p p ea rs  

t o  be  a  te n d en c y  f o r  lo s s e s  t o  in c r e a s e  a s  a  p e rc e n t  o f  t o t a l  c ro p

v a lu e  o v e r t im e .

^^G eorge O rd is h . U ntaken H arv es t -  M an's Loss o f  Crops 
from  P e s t ,  Weed and D ise a se ! (C o n s ta b le , London. 1 9 )2 ) .
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TABLE 1

Crop Loss E s tim a te s  and Crop V alues 
( I n  c u r r e n t  d o l l a r s )

B a s is
Crop
V alue Loss

Y ear Source f o r  E s tim a te ( I n  m i l l io n s )

1891 F le tc h e r 10^ o f  U .S . c ro p s $3 ,8 0 0 $380

1904 M a r lo tt F l e t c h e r 's  10^ 7 ,5 9 0 759

1918 C ooley A t l e a s t  10^

1920 M a r lo tt Survey 1 ,5 0 0

1920
i
!

Howard I n s e c t s  d e s t r o y  
th e  work o f  one 
m i l l io n  p e o p le /y r

2 ,2 0 0

1938 H yslop 5 ,412 1 ,9 0 0

1954 ARS C o m p ila tio n  o f  
e x p e r t  g u e s s t i ­
m ates .

1 8 ,8 9 0 5 ,7 7 0

1965 ARS C o m p ila tio n  o f  
e x p e r t  g u e s s t i -

2 1 ,000 6 ,9 3 6

P e rc e n t 
o f  Loss

10

10

35

30

33

m a te s .

12
U .S . D epartm ent o f  A g r ic u l tu r e .  A g r ic u l tu r a l  S t a t i s t i c s
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The o n ly  c u r r e n t  summary o f  l o s s  d a ta  i s  c o n ta in e d  in

13th e  p u b l i c a t io n  L osses in  A g r ic u l tu r e , p u b lis h e d  in  I 9 6 5 • I t  

r e p r e s e n ts  e x p e r t  o p in io n  b a se d  on in c o m p le te  d a t a .  I t  s t a t e s  

t h a t  t o t a l  c ro p  lo s s e s  d u r in g  p ro d u c tio n , e v a lu a te d  a t  1951-1960 

a v e ra g e  p r i c e s ,  a v e rag e d  a b o u t $7 b i l l i o n  p e r  y e a r - - a b o u t  one- 

t h i r d  o f  p o t e n t i a l  p ro d u c t io n .  As i l l u s t r a t e d  in  T ab le  2 , th e s e  

lo s s e s  a r e  e s t im a te d  to  r e p r e s e n t  more th a n  o n e - th i r d  o f  a l l  th e  

lo s s e s  s u s ta in e d  in  a g r i c u l t u r a l  p ro d u c t io n ,  p ro c e s s in g ,  t r a n s ­

p o r t a t i o n ,  and m a rk e tin g  o f  farm  and f o r e s t  p r o d u c ts .  T h is  o v e r­

a l l  t a b l e  a l s o  i l l u s t r a t e s  a  number o f  new so u rc e s  o f  l o s s  such  

a s  a i r  p o l lu t i o n  and lo s s e s  due to  m ech an ica l h a r v e s t in g .

j The d o l l a r  v a lu e  a s s ig n e d  to  th e s e  lo s s e s  does n o t  g iv e  

a  t r u e  p i c tu r e  o f  l o s s  t o  th e  p ro d u c e r s in c e  i t  does n o t ta k e  

in to  a c c o u n t th e  lo w er p r i c e  o f  p ro d u c t w hich would p r e v a i l  i f  

th e  lo s s e s  had b een  p re v e n te d  and th e  c o rre sp o n d in g ly  l a r g e r  

p ro d u c tio n  had a c t u a l l y  b een  m ark e ted .

T here  a r e  th r e e  k in d s  o f  lo s s e s  in c lu d e d  in  th e  co m p ila ­

t i o n  :

1 .  L osses t h a t  a r e  u n p re v e n ta b le  w ith  p r e s e n t  te c h n o lo g ic a l  

know ledge.

2 . L osses t h a t  a r e  p resum ab ly  p r e v e n ta b le ,  b u t  o n ly  

th ro u g h  th e  u se  o f  c o n t r o l  m easures t h a t  a r e  n o t

10
A g r ic u l tu r a l  R esearch  S e rv ic e .  I 965 o p . c i t .
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TABLE 2

14
L o sses  in  A g r ic u l tu r e

E s tim a te d  A verage 
A nnual Loss

1931-1960
($  i n  m i l l i o n s )

D uring  P ro d u c tio n

P la n t  d i s e a s e s ,  nem atodes and  in ju r io u s
i n s e c t s ......................................................................  $6 ,9 3 6

A ir  p o l l u t a n t s ........................................................... 325

W eeds................................................................................ 2 ,4 6 0

F i r e  and i n e f f i c i e n t  o p e r a t i o n s ...................  511
I

F o r e s t  t r e e s  and  n u r s e r i e s ............................... 254

H a rv e s tin g  l o s s e s .................................................... 998

L iv e s to c k  and p o u l t r y ..........................................  2 ,7 8 7

T o t a l . . . ....................................................................  $1 4 ,2 7 2

A f te r  P ro d u c tio n

S to ra g e , m a rk e tin g , p r o c e s s in g ,  m eat
and  p o u l t r y  co n d em n atio n s , e t c ................. $2 ,2 8 0

S o i l  and W ater L osses

E ro s io n  and w a te r  lo s s e s  from  i r r i g a t i o n ,
é v a p o t r a n s p i r a t io n  and w eed s .....................  $3 ,8 7 8

T o ta l  L osses in  A g r i c u l tu r e ...................  $ 2 0 ,430

 ------------- Ï4 ------------------------------------------
A dapted  from  T ab le  59 in  A g r ic u l tu r a l  R esea rch

S e r v ic e .  I 9 6 5 . o p . c i t .
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e co n o m ic a lly  f e a s i b l e  w ith  p r e s e n t  t e c h n i c a l  

Imowledge and  u n d e r c u r r e n t  econom ic c o n d it io n s

3 . L osses t h a t  a r e  p re v e n ta b le  w ith  p r e s e n t  t e c h n i c a l  

know ledge and  u n d e r c u r r e n t  economic c o n d i t io n s .  

A l to g e th e r  t h i s  i s  an  i n t e r e s t i n g  c o l l e c t i o n  o f  e x p e r t  

s p e c u la t i o n s . I t  d oes su g g e s t t h a t  th e r e  i s  a  s i g n i f i c a n t  

u n r e a l iz e d  p r o d u c t io n .  The v a r i a b i l i t y  o f  th e  f ig u r e s  i s  

unknown and no tim e  s e r i e s  i s  a v a i l a b l e .  T hus, th e  v a lu e  o f  

th e s e * e s t im a te s  f o r  a n a l y t i c a l  p u rp o se s  i s  p r a c t i c a l l y  n i l .
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CONTROL

"But i f  a g a in s t  t h i s  p la g u e  no a r t  p r e v a i l  
The T ro ja n  A r ts  w i l l  do i t ,  when o th e r s  f a i l  
A woman b a r e f o o t  w ith  h e r  h a i r  u n t ie d  
And naked  b r e a s t s  m ust w a lk  a s  i f  she  c r i e d  
And a f t e r  V enus’ s p o r ts  she  m ust su rro u n d  
Ten tim e s  th e  g a rd en  beds and  o rc h a rd  ground 
When she  has done , ' t i s  w o n d e rfu l t o  s e e  
The c a t e r p i l l a r s  f a l l  o f f  from  th e  t r e e .
As f a s t  a s  d ro p s  o f  r a i n ,  when w ith  a  c ro o k  
For A corns o r  A pples th e  t r e e  i s  s h o o k ."

-C o lu m e lla , C. 60 B .C .

As a  s o c i a l  a c t i v i t y ,  a g r i c u l t u r a l  p e s t  c o n t r o l  in v o lv e s  

th e  a b i l i t y  t o  c o n t r o l  th e  c o m p e ti t iv e  fo r c e s  o f  d is e a s e  and 

p e s t i l e n c e  in  o rd e r  to  p ro v id e  a d e q u a te  s u p p l ie s  o f  b io l o g i c a l  

raw m a te r i a l s ,  t o  in s u re  t h a t  th e  b u rd en  o f  th e  rem a in in g  lo s s e s  

i s  sh a re d  in  an e q u i ta b le  m anner, and t h a t  th e  means o f  c o n t r o l  

does n o t je o p a r d iz e  o th e r  v a lu e s .  These c o n s id e r a t io n s  in v o lv e  

a  f a r - r e a c h in g  com plex o f  b i o l o g i c a l ,  t e c h n i c a l ,  s o c i a l ,  econom ic, 

and  p o l i t i c a l  v a lu e s .  We s h a l l  b e  m in d fu l o f  th e s e  b ro a d e r  

q u e s tio n s  as  we p ro c e ed  w ith  a  p a r t i a l  a n a l y s i s . Our im m ediate 

fo cu s  w i l l  be  on th e  econom ic c o n s id e r a t io n s ,  a s  opposed t o  th e  

b i o l o g i c a l ,  p o l i t i c a l ,  t e c h n i c a l ,  and s o c i a l .

We may d i s t i n g u i s h  i n d i r e c t  c o n t r o l ,  a  s t r a t e g i c  lo n g e r -  

ran g e  ap p ro a ch , from  d i r e c t  c o n t r o l ,  a  more im m ediate s e t  o f  

m e t h o d s I n d i r e c t  c o n t r o ls  in c lu d e  n u t r i t i o n a l - - a l t e r a t i o n  o f  

th e  h o s t ,  c l im a to lo g ic a l - - d i s tu r b a n c e  o f  p h y s ic a l  f a c t o r s ,  and

^^A.D. V oute . C u l tu r a l  C o n tro l o f  F o r e s t  I n s e c t s . 5 th  
W orld F o r e s t r y  C o n g ress l GP/165/ I I I /C  15 P P • 19&0.
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b i o l o g i c a l - - p a r a s i t e s , - p r e d a to r s ,  d i s e a s e s .  D ir e c t  c o n t r o l s  

may b e  c l a s s i f i e d  a s  ( l )  a n t i b i o s i s - - k i l l i n g  o f  p e s t s  o r  

re d u c in g  t h e i r  v i a b i l i t y ,  ( 2 ) e x c lu s io n - - p r e v e n t in g  e s t a b l i s h ­

ment by  b a r r i e r s  o r  l e g i s l a t i v e  q u a r a n t in e s ,  and ( 3) a v o id a n c e - - 

rem oval o f  th e  m a te r i a l  t o  b e  a t t a c k e d .

The program s w ith  w hich  we w i l l  d e a l  a r e  co n ce rn ed  

a lm o s t e x c lu s iv e ly  w ith  a n t i b i o s i s - - t h e  d i r e c t  d e s t r u c t i o n  o f  

p e s t s ,  a l th o u g h  th e  o th e r  m ethods may o f t e n  c o n s t i t u t e  an 

a l t e r n a t i v e .

A lthough  c e r t a i n  p e s t s  have b een  e r a d ic a te d  o r  te m p o ra r i ly  

e l im in a te d  from  th e  U .S . ( e . g .  M ed ite rran e a n  f r u i t  f l y )  th e s e  a r e  

e x c e p t io n s . R e la t iv e  t o  t h e  m agnitude an d  co m p lex ity  o f  th e  

b i o l o g i c a l  phenomena in v o lv e d , th e s e  accom plishm ents  r e p r e s e n t  

o n ly  a  h o p e fu l b e g in n in g . As im proved te c h n o lo g y  p ro v id e s  o p p o r­

t u n i t i e s  f o r  e r a d ic a t io n ,  new a l t e r n a t i v e s  w i l l  become a v a i l a b l e .

In  th e  m eantim e, th e  t y p i c a l  p rob lem  i s  d e c id in g  upon th e  a p p r o p r ia te  

e x te n t  o f  c o n t r o l . Nor d o es  t h i s  b a r  u s  from  exam in ing  many program s 

w hich a re  l a b e le d  a s  e r a d i c a t io n  s in c e  in  m ost c a s e s  t h i s  i s  a  

lo n g  range  g o a l ,  r a th e r  th a n  an  im m ediate o b je c t iv e .

What d e g re e  o f  c o n t r o l  o u ^ t  we t o  have? Who s h a l l  b e a r  

th e  c o s ts  o f  i t s  e s ta b lis h m e n t?  How w i l l  i t  e f f e c t  th e  d i s t r i b u t i o n  

qP lo s s e s ?  Our o b je c t iv e  i s  t o  f in d  a t  l e a s t  p a r t i a l  answ ers t o  

th e s e  q u e s t io n s .
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We have l i t t l e  in fo rm a t io n  on th e  e x te n t  o f  c o n t r o l  

p r a c t i c e s  in  a g r i c u l t u r e .  The r a p id  e x p an s io n  o f  ch em ica l 

c o n t r o l s  s in c e  W orld War I I  g iv e s  u s an  i n d i r e c t  means o f  

m e asu rin g  th e  e x te n t  o f  c o n t r o l  a c t i v i t i e s . A pproxim ate 

f i g u r e s  on th e  t o t a l  p ro d u c tio n  o f  p e s t i c i d e  ch em ica ls  a r e  

a v a i l a b l e ,  b u t  d a ta  on th e  a p p l i c a t io n  o f  th e  ch em ica ls  i s  

f ra g m e n ta ry  and  in c o m p le te .

The u s e  o f  p e s t i c id e s  has b een  grow ing r a p i d l y .  F o r 

exam ple , from  I 952  to  I 958 th e  e x te n t  o f  s p ra y in g  and  d u s t in g

17on farm s expanded from  60 t o  96 m i l l io n  a c r e s . E x p e n d itu re s  

f o r  a l l  p e s t i c i d e  u se s  in  th e  U n ited  S ta te s  in  I 965 w ere a b o u t 

$ 1 .2  b i l l i o n . A s  shown in  th e  fo llo w in g  t a b l e , t h e y  w ere 

p u rc h a se d  by consum ers f o r  h o u seh o ld  and f o r  law n and gard en  

u se , b y  i n s t i t u t i o n s ,  and b y  a g r i c u l t u r e .

B i l l i o n s
o f

■ D o lla r s

A g r ic u l tu r a l  p ro d u c tio n  0 .6
H ouseholds 0 .2
Lawn and g a rd en  0 .2
I n s t i t u t i o n s  0 .2

T o ta l  e x p e n d itu re  1 .2

The U .S . T a r i f f  Commission c o l l e c t s  d a ta  on t o t a l  p ro d u c tio n , 
b u t  t h e r e  i s  l i t t l e  q u a n t i t a t i v e  in fo rm a tio n  a v a i l a b le  on w here 
c h em ica ls  a r e  b e in g  used  o r  by  whom on a  t o t a l  b a s i s .

^^Economic R esearch  S e rv ic e .  E x te n t o f  S p ray in g  and  D u stin g  
on Farm s, I 958  -  w ith  C om parisons. S t a t i s t i c a l  B u l l e t in  314 ( 1962) .

A g r ic u l tu r a l  S t a b i l i z a t i o n  and  C o n se rv a tio n  S e r v ic e .  The 
P e s t i c id e  S i t u a t i o n .

^^U npub lished  e s t im a te s  p ro v id e d  to  th e  a u th o r  by  th e  Economic 
R esea rch  S e rv ic e .
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A g r lc u l tu r a l  u s e s  w ere a b o u t o n e - h a l f  o f  d o m estic

p e s t i c i d e  sh ip m en ts  o r  a b o u t $600 m i l l i o n .  B ased on a  su rv e y

co n d u cted  I n  I 9 6 4 , ab o u t 9^ p e rc e n t  o f  a l l  fa rm e rs  u se d  p e s t i -

c id e s --8 5  p e r c e n t  f o r  c r o p s ,  11 p e r c e n t  f o r  l i v e s t o c k  and  p o u l t r y

20
and 4 p e r c e n t  f o r  o th e r  u s e s .

R e s id e n t i a l  and i n s t i t u t i o n a l  u s e r s  consumed n e a r ly

$600 m i l l i o n  o f  p e s t i c i d e s .  Consumer p u rc h a se s  f o r  th e

r e s i d e n t i a l  m arke t w ere tw o - th i r d s  o f  th e  t o t a l ,  a b o u t e q u a l ly

d iv id e d  b e tw een  h o u seh o ld  fo rm u la t io n s  and  law n and g a rd en  u s e s .

P u b lic  u t i l i t i e s ,  f e d e r a l ,  s t a t e ,  and l o c a l  g o v e rn m en ts , and

v a r io u s  i n s t i t u t i o n s  and a g e n c ie s  consumed o v e r $150 m i l l i o n  o f

p e s t i c i d e s . A p p ro x im ate ly  $50 m i l l i o n ,  5 p e r c e n t  o f  th e  t o t a l

p e s t i c i d e  e x p e n d i tu r e s ,  was p u rc h a se d  b y  f e d e r a l  a g e n c ie s .

T C o tto n  fa rm e rs  u se  more p e s t i c i d e s  th a n  any  o th e r  ty p e

o f  fa rm . T hese fa rm ers  s p e n t  $86 m i l l i o n  on p e s t i c i d e s  in  1^6k.

A su rv e y  o f  p r a c t i c e s  in  15 c o tto n -g ro w in g  a r e a s  showed t h a t

f o u r - f i f t h s  o f  th e  c o t to n  a c re a g e  was t r e a t e d  w ith  i n s e c t i c i d e s

one o r  more t im e s .  The c o s t  o f  i n s e c t i c i d e s  in  some a re a s

exceeded  th e  c o s ts  o f  f e r t i l i z e r .  (O v e ra l l  w e ig h ted  a v e ra g e s :
21

I n s e c t i c i d e s  $ 6 . 56/ a c r e ;  F e r t i l i z e r  $ 9 «22/a c r e .)

^ ^ P a u l A n d r i le n a s ,  Theodore E ic h e r s ,  and A u s t in  Fox. 
Farm ers E x p e n d itu re s  f o r  P e s t i c id e s  in  1 9 6 4 . USDA ERS 
A g r i c u l tu r a l  E conom ics. R ep o rt No. I 0 6 ] I 96T «

2 1 e .S . la n g s f o r d .  E x te n t and C ost o f  U sing  C hem icals 
in  C o tto n  P ro d u c tio n , S e le c te d  A re a s , I 96Ï I  USDA ERS. 155 (1964)
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Large s c a le  c o l l e c t i v e  a c t io n  a g a in s t  p e s t s  has been  

made p o s s ib le  by  te c h n o lo g ic a l  ad v an c e s , p a r t i c u l a r l y  im proved 

ch em ica l c o n t r o l s . L ev e ls  o f  c o n t r o l  w hich w ere n o t e co n o m ica lly  

f e a s i b l e  in  th e  p a s t  a r e  now w ith in  re a c h  and p ro d u c tio n  c o s ts  

have d e c re a se d  w h ile  p ro d u c t q u a l i t y  has in c r e a s e d .  New 

s ta n d a rd s  o f  c l e a n l in e s s  and freedom  from  b le m ish  have been

made p o s s ib le .

The ad v an c in g  s t a t e  o f  th e  a r t  has c a l l e d  f o r  new 

i n s t i t u t i o n a l  a rran g em en ts  to  p ro v id e  c o l l e c t i v e  a c t io n  on a  

broad: s c a l e .  C o l le c t iv e  a c t io n  becomes p a r t i c u l a r l y  n e c e s s a ry  

when a  p e s t  m igh t b u i ld  up in  one a r e a  and th e n  move on t o  

t h r e a te n  a n o th e r - - th e  i n t e r e s t s  o f  one p ro d u c e r  become c lo s e ly

a l l i e d  w ith  th e  i n t e r e s t s  o f  a l l .

P r o te c t io n  a g a in s t  p e s t s  i s  somewhat an a lo g o u s 

to  f o r e s t  f i r e  p r o te c t io n  w h ere in  th e  in d iv id u a l  la n d  owner 

can n o t b e  e x p e c te d  t o  d e a l  w ith  th e  phenomena in d e p e n d e n tly , 

b u t  m ust r e l y  on community o r  c o l l e c t i v e ^ a c t io n .

The F e d e ra l  Government assum es th e  r e s p o n s i b i l i t y  o f  

e s t a b l i s h in g  b a r r i e r s  t o  th e  e n tra n c e  o f  f o r e ig n  p e s t s . The 

p erfo rm an ce  o f  q u a ra n tin e  in s p e c t io n ,  c lo s e ly  a s s o c ia te d  w ith  

custom s in s p e c t io n ,  i s  b a se d  on th e  p r i n c i p l e  t h a t  th e  F e d e ra l 

Government has th e  r e s p o n s i b i l i t y  to  ex c lu d e  p e s ts  o f  fo r e ig n  

o r i g i n .

Some o b s e rv e rs  re a so n  t h a t  i f  an  e x o t ic  p e s t  does g e t in  1,0 

th e  c o u n try , i t  becomes e x c lu s iv e ly  a  F e d e ra l  r e s p o n s i b i l i t y  to  

s lew  down i t s  r a t e  o f  s p re a d , keep i t  u n d e r c o n t r o l ,  o r  d ev e lo p  

means o f  e r a d ic a t io n .
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PUBLIC CONTROVERSY

"You can  k i l l  a  sheep  w ith  in c a n ta t io n s  p ro v id e d  
you p u t  s u f f i c i e n t  a r s e n ic  in  th em ."

V o l ta i r e

The c h ro n ic  p u b l ic  i s s u e  on p e s t i c i d e s ,  r e c e n t ly  

sh arp en ed  by  M iss C a rso n 's  po lem ic  " S i le n t  S p r in g ,"  i s  n o t  a  

q u e s t io n  o f  m ajo r a l t e r n a t i v e s ,  i . e . ,  " p e s ts  o r  p e s t i c i d e s .

I t  in v o lv e s  th e  c o n t r o l  o f  p e s t i c i d e  u s e ,  and th e  know ledge o f  

n o n - ta r g e t  e f f e c t s .  The i s s u e  o f te n  c o n fu se s  an  argum ent o v e r 

th e  v a lu e s  o f  n o n - ta r g e t  o rgan ism s w ith  s c i e n t i f i c  judgm ents 

on e f f e c t s .

T here  i s  no s c i e n t i f i c  ev id en ce  t o  s u p p o r t  c la im s  o f  

damage to  human h e a l th  from  food  r e s id u e s  u n d e r p r e s e n t  farm  

p ro d u c tio n  p r a c t i c e s .  Such damage may e x i s t ,  o f  c o u rs e ,  r e s u l t i n g  

from  c h ro n ic  lo w - le v e l  e f f e c t s .  As o f  I 967 ,  how ever, i t  has n o t  

been  p o s s ib le  t o  d is p ro v e  th e  n u l l  h y p o th e s is  t h a t  t h e r e  i s  no

ev id en ce  o f  dam age.

O p e ra t io n a l  h a z a rd s ,  a s  d is t in g u is h e d  from  re s id u e  o r

food  h a z a rd s , have n o t in c re a s e d  s i g n i f i c a n t l y .  M o r ta l i ty

2 2 j^ g s  C a rso n 's  book i s  rev iew ed  by  I .L .  B aldw in in  S c ie n ce

t h a t  t h e i r  u s e  has c o n fe r r e d .  . . •
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a s s o c ia te d  w ith  a c u te  p o iso n in g s  h as  shown a  slow  and s te a d y  

d e c l in e  s in c e  W orld War I I  and th e r e  has been  no change
23

a s s o c ia te d  w ith  th e  in c re a s e d  u se  o f  p e s t i c i d e s .

U n fo r tu n a te ly ,  th o s e  who p la c e  a  h ig h  v a lu e  on some o f  

th e  o rgan ism s w hich r e c e iv e  th e  s id e  e f f e c t s  o f  p r e s e n t  p e s t i ­

c id e  u s e s  a r e  equ ip p ed  w ith  meagre q u a n t i t a t i v e  e v id en c e  o f  th e  

im p a c ts . I t  would b e  d i f f i c u l t  enough to  c a l c u l a t e  th e  v a lu e s  

a t  s ta k e  in  th e  ab sen ce  o f  a  p r i c in g  sy stem , b u t  when, in  

a d d i t io n ,  th e  p h y s ic a l  lo s s e s  a r e  unknown, th e  i s s u e s  soon

become p o le m ic a l .

The i s s u e  i s  complex and  p u b l ic  m isu n d e rs ta n d in g  i s

n o t  s u r p r i s i n g .  F o r exam ple, much i s  s a id  o f  t o x i c i t y  w ith o u t

a p p r e c ia t in g  th e  r e l a t i v e  n a tu re  o f  th e  te rm . S in ce  t o x i c i t y  i s

o n ly  th e  c a p a c i ty  t o  p ro d u ce  i n j u r y ,  and i s  c o m p le te ly  dependen t

upon th e - d e t a i l s  o f  p ro p o sed  u s e ,  i t  m ust be  c o u p led  w ith  th e

2k
co n cep t o f  h a z a rd  to  be t r u l y  u s e f u l .

So f a r ,  th e  p u b l ic  p o l ic y  d is c u s s io n  seems t o  have

acco m p lish ed  l i t t l e  e x c e p t to  underm ine p u b l ic  c o n f id e n c e . We

■ ^ \ . J .  H ayes, J r .  "A c c id e n ta l P o iso n in g s"  A rch iv es  o f

KAS-KRC P u b l ic a t io n  l4 0 2  ( I 966 ) .
2l*(^orge C. D eck er. "P ros aod Cons o f  g e t  c o n t r o l ,

a n d  p e s t i c i d e s . "  w orld  R evie» of  P e s t  C o n tro l .  1  (1962) 6 l b .
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may y e t  b e n e f i t  i f  some o f  th e  en erg y  i s  d i r e c t e d  to w ard  p ro v id in g  

us  w ith  an  a l e r t  s c i e n t i f i c  community d e d ic a te d  to  expand ing  o u r 

knowledge o f  ch em ica l and  b io l o g i c a l  i n t e r r e l a t i o n s h i p s  and
25

in fo rm in g  th e  p u b l ic  o f  t h e i r  f i n d i n g s •

The p r e s e n t  s i t u a t i o n  has b een  sum m arized by  G o s s e l i n ^ ^ ;

"Never b e fo re  h as  a  s o c ie ty  p ro duced  so  many b i o l o g i ­
c a l l y  a c t i v e  ch em ica ls  and in te g r a te d  them  so f u l l y  
in to  i t s  economy and i t s  c u l t u r e .  The s e r v ic e s  f o r  
w hich we a re  in d e b te d  t o  th e  econom ic p o iso n s  a re  
many and  u n d e n ia b le . The c o n t r o l  o f  a r t h r o p ^ - b ^ n e  
d is e a s e  i s  an exam ple o f  one such  a ch iev em en t. The 
p ë s t i c id e s  have a l s o  d e m o n stra ted  t h e i r  c a p a c i ty  to  
im prove human n u t r i t i o n  by  c o n t r ib u t in g  s ig n i f i c a n  y 
t o  a  r i s e  in  a g r i c u l t u r a l  p r o d u c t iv i t y .  On th e  deb 
s id e  o f  th e  le d g e r  i s  th e  c a p a c i ty  o f  many o f  th e s e  
su b s ta n c e s  t o  p ro d u ce  s e v e re  i n to x ic a t io n  in  man. 
A c c id e n ta l  p o iso n in g s  have and p ro b a b ly  w i l l  c o n tin u e  
to  o c c u r , b u t  i n  t h i s  c o u n try  th e  in c id e n c e  o f  s e v e re  
to x ic  i n s u l t s  i s  n o t a la rm in g  even among th o s e  engaged 
in  such  r e l a t i v e l y  h azard o u s o c c u p a tio n s  a s  fa rm in g .
The t h r e a t  o f  c h ro n ic  i n ju r y  from  c u m u la tiv e  ex p o su re  
has b een  m a te r i a l ly  red u ced  by  l e g i s l a t i o n  w hich 
p r o h ib i t s  p e s t i c id e s  r e s id u e s  on a g r i c u l t u r a l  c o ^ o d i -  
. t i e s  i n  ex cess  o f  c o n s e r v a t iv e ly  p r e s c r ib e d  l i m i t s .

a  s c i e n t i f i c  community t h a t  s ta y s  a l e r t .

■" 26j^.E . G o s s e l in .  "Economic P o iso n s  in  R e la t io n  t o  Man s
H e a l th ,"  J o u rn a l  o f  C hronic  D is e a s e s . 9 (1959) 1^9-
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The p u b l ic  c o n tro v e rs y  o v e r  th e  u s e  o f  c h em ica ls  f o r  

p e s t  c o n t r o l  in  a g r i c u l t u r a l  p ro d u c tio n  i s  a  c o n f l i c t  o f  

v a lu e s .  F a rm ers , a g r i c u l t u r a l  s u p p l ie r s  and consum ers a r e  a l l  

i n t e r e s t e d  in  a  l a r g e r  su p p ly  o f  b e t t e r  q u a l i t y  food a t  low er 

p r i c e s .  C o n s e r v a t io n is t s ,  h u n te r s ,  f ish e rm e n , and consum ers 

a r e  p r im a r i ly  co ncerned  w ith  th e  im pact o f  th e  u se  o f  th e s e  

ch em ica ls  on n o n - ta r g e t  o rgan ism s and  t h e i r  p re se n c e  in  fo o d s .

T here  a r e  a  number o f  fo r c e s  a t  w ork w i th in  th e  fram e­

w ork o f  t h i s  i s s u e .  The o rd e r  in  w hich th e s e  fo r c e s  a r e  l i s t e d  

does n o t im ply  any p r i o r i t y  o r  r e l a t i v e  im p o r ta n c e .

1 , P e s t  c o n t r o l  te c h n o lo g y ; The b i o l o g i c a l  f a c t s  

a b o u t th e  t o t a l  en v iro n m e n ta l im pact a r e  in a d e ­

q u a te  and w i l l  p ro b a b ly  c o n tin u e  t o  l a g  b e h in d  

th e  knowledge o f  th e  im pact o f  ch em ica ls  on 

t a r g e t s .  New c o n t r o l  m ethods a r e  b e in g  d e r iv e d  

to g e th e r  w ith  more s o p h i s t i c a te d  co m b in a tio n s

o f  known m e th o d s .

2 .  P o l i t i c i a n s  * aim s : To th e  e x te n t  t h a t  th e  is s u e

a ro u s e s  p u b l ic  f e a r ,  a  p o l i t i c a l  o p p o r tu n i ty  

e x i s t s  f o r  th e  em ergence o f  "a  s h in in g  w h ite  

k n i ^ t "  a s  a  p u b l ic  p r o t e c t o r .

3 . P u b lic  view  : T h is  i s  a  complex is s u e  w hich can

b e  o v e r - s im p l i f ie d  and d ra m a tiz e d  b y  th e  p r e s s ,  

c r e a t in g  u n s o p h is t i c a te d  p u b l ic  v ie w p o in ts  and 

dem ands.



-2 8-

1+. B u re a u c ra t ic  . j u r i s d ic t io n  : T hree m ajo r d e p a r t ­

m ents (A g r ic u l tu r e ;  H e a lth , E d u ca tio n  and  W elfa re ; 

and I n t e r i o r )  have b een  a s s ig n e d  s t a t u t o r y  r e s p o n s i ­

b i l i t i e s  w hich o v e r la p .  R e s u l t ;  b u r e a u c r a t ic  

c o n f l i c t  and an  o r g a n iz a t io n a l  power s t r u g g le .

5 . P ro d u c e r 's  d ilem m a; A g r ic u l tu r a l  p ro d u c e rs  a r e  

b e in g  cau g h t be tw een  c o n f l i c t i n g  agency  d i r e c t i v e s  

and may need  re c o u rs e  to  th e  c o u r ts  f o r  s e t t l e m e n t .

6 . C o n s e rv a t io n is ts  c r u s a d e ; The " b a c k - to - n a tu r e " 

i n t e r e s t  g roups see k  t o  s o lv e  th e  p ro b lem  by 

b a n n in g  o r  r e s t r i c t i n g  ch em ica l u s e .  The im p ac t 

on fo o d  s u p p l ie s  i s  n o t t h e i r  d i r e c t  c o n c e rn .

Y. I n d u s t r i a l  i n t e r e s t  ; The ch em ica l in d u s t r y  has 

a  s u b s t a n t i a l  f i n a n c i a l  i n t e r e s t  in  th e  u se  o f  

t h e i r  p ro d u c ts  by  fa rm e rs  and  consum ers.

8 . L eg a l q u e s t io n s  ; In  a d d i t io n  t o  th e  p rob lem  o f  

o v e r la p p in g  a u t h o r i t i e s  t h e r e  a r e  q u e s t io n s  o f  

i n t e r p r e t a t i o n  and adequacy  o f  e x i s t i n g  s t a t u t e s .

9 . A g e n c y -c l ie n te le  r e l a t i o n s  ; Each o f  th e  F e d e ra l  

a g e n c ie s  in v o lv e d  h as  t r a d i t i o n a l  c l i e n t e l e  groups 

w hich in f lu e n c e s  i t s  b e h a v io r .

F o r a n a l y t i c a l  p u rp o se s  we can  c o n s o l id a te  t h i s  v a r i e t y  o f  

fo r c e s  i n to  two p red o m in an t g ro u p s  — th e  " a g r i c u l t u r i s t s  and  th e  

" n a t u r a l i s t s " .
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The "agriculturists" point of view has Malthusian roots 

and can be characterized as believing that we must expand the 

supply of food and fiber else we shall be overcome by malnutri­

tion and poverty. It regards the present excess capacity of 

agriculture in the United States as a temporary imbalance.

Included in this group are most of the farmers; the farm supply 
industry, including the manufacturers of pesticide chemicals; a 

number of Congressmen and Senators from farm States; the Depart­
ment of Agriculture; the Colleges of Agriculture, the Experiment 
Stations and Extension Services at the Land-Grant Colleges in 
each of the States; and many powerful interest groups, such as 

the Farm Bureau, the Farmer's Union, the National Grange, etc.
The "naturalists", who found their champion in Rachel Carson, 

share a more or less Schweitzerian ethic which may be stated as 
a concern for and a sense of responsibility to the natural environ­
ment. At its extreme, this point of view may suggest that nothing 

be done to interfere with the balance of nature, but the modal 

position of the group is to try to achieve harmony with nat\ire 
and prevent unnecessary damage and interference not only to protect 
nature but to enrich men's lives. They focus upon àmenities rather 

than commodities. Recognizing that we have an abundance of agri-: 

cultural products, this group would curb production practices which 

appear to be damaging to the environment. The principal spokesmen 

are garden clubs, organic gardeners, and the wildlife societies; 

a number of Congressmen and Senators from urban States; the Depart­

ment of the Interior; and some portions of the medical and health

community.
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We m igh t t r e a t  th e s e  opposing  p o in ts  o f  view  d ia g ra rn m a tic a lly  

a s  a  b a rg a in in g  s i t u a t i o n  in  w e lfa re  eco nom ics. Suppose t h a t  th e  

a g r i c u l t u r i s t s  have a  p re fe re n c e  map a s  i l l u s t r a t e d  i n  F ig u re  2A.

The s e t  o f  in d i f f e r e n c e  c u rv e s  (Aq, A2 , A^) e x p re ss  th e  p re fe re n c e  

o f  th e  group be tw een  com m odities and "a m e n itie s  A t p o in t  th e  

a g r i c u l t u r i s t s  a r e  s a t i s f i e d  w ith  th e  r e l a t i v e  am ounts o f  commodi­

t i e s  ( q u a n t i ty  OX) a n d "am enitieë" ( q u a n t i ty  OY) . They would a l s o  

b e  s a t i s f i e d  w ith  any  o th e r  mix o f  com m odities and "am en ities"  a s  

e x p re s s e d  by  a l l  o f  th e  p o in t s  com posing th e  in d i f f e r e n c e  cu rv e  

la b e l e d  Ag. F o r exam ple, a t  p o in t  th e y  would be  s a t i s f i e d  

w ith  a d d i t i o n a l  com m odities ( q u a n t i ty  OX') and few er "am en itie s"

( q u a n t i ty  OY*). They a r e  w i l l i n g  t o  s u b s t i t u t e  com m odities 

a n d "a m e n itie s"  f o r  one a n o th e r  a t  some r a t e .  Hence th e  s lo p e  o f  

th e  in d i f f e r e n c e  c u rv e  e x p re s s e s  th e  m a rg in a l r a t e  o f  s u b s t i t u ­

t i o n  betw een  com m odities and "am en ities"  f o r  th e  g ro u p .

The r e l a t i o n s h i p  i s  r e l a t i v e l y  " f l a t " ,  e x p re s s in g  th e  

o p in io n  o f  th e  group t h a t  com m odities ar^e r e l a t i v e l y  more d e a r  

th a n  'a m e n i t i e s ." I t  i s  n o n - l in e a r  s in c e  th e  r e l a t i v e  p re fe re n c e  

o f  th e  group f o r  com m odities o v e r"am e n itie d ' changes a s  th e  mix 

c h a n g e s , i . e . ,  t h e r e  i s  n o t  p e r f e c t  s u b s t i t u t a b i l i t y  th ro u g h o u t 

th e  r a n g e .

The a g r i c u l t u r i s t s  would be  b e t t e r  o f f  i f  th e y  c o u ld  move 

from  any p o in t  on cu rv e  Ag t o  any p o in t  on cu rv e  A^, e .g .  p o in t  

P^ , s in c e  th e y  w ould have a  g r e a te r  com bined t o t a l  o f  com m odities 

and 'a m e n i t i e s ."

*The te rm  " a m e n itie s "  i s  b e in g  u sed  t o  d e s c r ib e  a  s e t  o f  
n a t u r a l  r e s o u rc e s  whose c o n d it io n  i s  such  a s  t o  i n s p i r e  a  f e e l i n g  
o f  p le a s a n tn e s s  o r  a t t r a c t i v e n e s s .
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FIGURE 2

P re fe re n c e  Maps f o r  th e  A g r i c u l t u r i s t s  and N a tu r a l i s t s

2A- The A g r i c u l t u r i s t s  
P re fe re n c e  Map

"A m enities

2B - The N a tu r a l i s t s  
P re fe re n c e  Map

"A m en itie s"

Y

0 X Commodities Commodities

2 C - The B a rg a in in g  Model

"A m enities"

Commodities

0
Commodities

A m en itie s
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The n a t u r a l i s t s  v ie v p o in t  i s  e x p re sse d  in  a  s im i la r  

p r e fe re n c e  map, F ig u re  2B. N ote t h a t  th e s e  in d i f f e r e n c e  c u rv es  

a re  r e l a t i v e l y  " s te e p "  s in c e  t h i s  group te n d s  to  fa v o r  ’a m e n itie s "  

r e l a t i v e l y  more th a n  com m odities . The group c o n s id e rs  i t s e l f  

eq_ually w e l l  o f f  a t  any o f  th e  p o in ts  ( e . g .  P4 , P^) ly in g  on th e  

cu rv e  N2 , h u t  w o u ld , o f  c o u rs e , p r e f e r  any  o f  th e  p o s i t i o n s  on

cu rv e  N3 ( e .g .  P5) .

The b a rg a in in g  m odel. F ig u re  2C, i s  form ed b y  t i p p in g

and r o t a t i n g  th e  n a t u r a l i s t s  p r e fe re n c e  map. F ig u re  2B, so  a s  

to  superim pose  i t  upon th e  a g r i c u l t u r i s t s  p re fe re n c e  map. F ig u re  

2A. Suppose t h a t  th e  a g r i c u l t u r i s t s  co n ten d  t h a t  th e y  w ould l i k e  

t o  be  a t  p o s i t i o n  P]_ w ith  OX com m odities and OY 'a m e n i t ie s ." We 

know t h a t  th e y  w ould be eq .u a lly  w e l l  s a t i s f i e d  t o  be  a t  any p o in t  

o f  c u rv e  A2 , f o r  exam ple Pg « The n a t u r a l i s t s  a r e  c o n te n d in g  f o r  

th e  mix a t  Pj^, h u t  we know t h a t  th e y  would be e q u a l ly  w e l l  

s a t i s f i e d  a t  any  p o in t  on l i n e  Ng, f o r  exam ple Pj_. Thus Pj^, th e  

p o in t  o f  ta n g e n c y , becomes th e  con^rom ise  p o s i t i o n  w here we

a c t u a l l y  f in d  o u r s e lv e s .

B ut w hat a b o u t th e  demands o f  th e  a g r i c u l t u r i s t s  to

in c r e a s e  t o t a l  w e lfa re  by  p ro v id in g  more ’k m en itie s"  a  g r e a t  

d e a l  more com m odities , a  p o s i t i o n  on c u rv e  A^, f o r  exam ple P^* 

Such a  move c an n o t b e  made w ith o u t d e c re a s in g  th e  w e lfa re  o f  th e  

n a t u r a l i s t s  who would have t o  a c c e p t a  s m a lle r  mix o f  com m odities 

and ’a m e n i t ie s ."  C o n v erse ly , a  move by  th e  n a t u r a l i s t s  t o  p o s i t i o n  

p ,  on t h e i r  h ig h e r  in d i f f e r e n c e  cu rv e  N3 would a d v e r s e ly  a f f e c t  

th e  w e lfa re  o f  th e  a g r i c u l t u r i s t s .  Thus we have a  c o n ta c t  l i n e  

ru n n in g  i n  b o th  d i r e c t io n s  from  p o in t  P^_. Any move a lo n g  t h i s  

l i n e  w i l l  b e n e f i t  one group a t  th e  expense  o f  th e  o th e r .
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Does this really describe the conflict situation in which 

wc find ourselves? In its essential elements, I "believe that it 

does. However, there are factors exogenous to the model which 
will adlow us to increase the total welfare of both groups, ior 
one thing preferences, i.e., values, are changing over time. One 
of the products of the interaction between the groups can be a 
modification of the views of each. This means that the preference 
maps are being altered as the issue continues. Another major 

factor is increasing efficiency and more precise control over 
the side effects of agricultural production. Fortunately, ohis 

is proceeding at a rapid pace and will enable us to have more 

"amenities" and more commodities simultaneously.



CHAPTER 3 . FEDERAI, PROGRAMS

F e d e ra l  program s f o r  p e s t  c o n t r o l  a r e  p r im a r i ly  

co n ce rn ed  w ith  th e  p re v e n t io n  o f  l o s s e s .  The b e n e f i t s  o f  

th e s e  program s c o n s i s t  o f  th e  av o id an ce  o f  lo s s  and th u s  a  

r e d u c t io n  in  th e  c o s t  o f  p ro d u c tio n  f o r  a  p a r t i c u l a r  f irm .

Most o f  th e  program s have b een  underw ay f o r  a  con- 

s id e r a b le  sp an  o f  t im e . The Gypsy Moth p rogram , f o r  exam ple,

o r ig i n a te d  in  I 9OT•

Some o f  th e  program s ap p ea r t o  have u n r e a l i s t i c  g o a ls

b u t  su ch  g o a ls  may have b e en  e s ta b l i s h e d  b ecau se  o f  s t r a t e g i c

and p o l i t i c a l  c o n s id e r a t i o n s . The g o a l  may be  s t a t e d  as

" e r a d ic a t io n "  even  when we Imow t h a t  p r e s e n t  te c h n o lo g y  p ro v id e s

l i t t l e  hope f o r  com ple te  e l im in a t io n ;  b ecau se  we d o n 't  have th e

b i o l o g i c a l  know ledge, th e  re s o u rc e  re q u ire m e n t i s  u n re a so n a b ly

h ig h , o r  th e  e x te n t  o f  th e  o p e ra t io n s  r e q u ire d  m igh t u n d u ly

d i s r u p t  p ro d u c tio n  o r  d i s t r i b u t i o n  p a t t e r n s .

The t e c h n i c a l  and  economic f e a s i b i l i t y  o f  re d u c in g  lo s s e s  

from  a  p a r t i c u l a r  p e s t  assum es d i f f e r e n t  p ro p o r t io n s  when a  

governm ent p rogram  i s  u n d e r ta k e n , s in c e  econom ies o f  s c a le  may 

r e s u l t .  He can re c o g n iz e  th e s e  a s p e c ts  o f  f e a s i b i l i t y :

1. Technological.
2 . Economic -  econom ies o f  s c a le  w ith  a  la r g e  o p e r a t io n .

^ ^ P r e s id e n t 's  S c ien ce  A d v iso ry  C om m ittee. The o f
Pesticides. 1 9 6 3»

-3k-
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3» Legal - authority for quarantines is restricted to 
the States, except for international quarantines 

which are a Federal responsibility.

1+. Administrative.
Each of these factors will influence whether or not action 

is taken on a pest, and by w hom — Federal, State, or local govern­

ments or an individual farmer.
The Agricultural Research Service administers 21 programs

in plant pest control, each of them dealing with a particular 
agent (insect,-nematode or disease) capable of causing significant 
losses during production. Table 3 contains a listing of these 
programs classified by agent. The reduction or elimination of 
losses may provide immediate benefits to farmers by lowering 
production costs and ultimate benefits to consumers throuiÿi 
improved product quality and lower prices.

Comparative evaluation of the programs within this group

is difficult because of their diversity.
The following ten points will be used to illustrate that

diversity:
1. Tyne of pest--

Includes insects, nematodes, and plant diseases

(see Table 3 )•

2. Origin--
Some are native (grasshopper), while others have 

been imported ( G/psy lypth) .
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t a b l e

ARS PLANT PEST CONTROL PROGRAMS BY AGENT

BISECTS

Boll weevil 
Cereal leaf beetle
Citrus blackfly and Mexican fruit fly 

European chafer
Grasshopper and Mormon cricket 

Gypsy Moth 
Imported fire ant

NEMfvTODES

Burrowing nematode

Japanese beetle 

Khapra beetle 
Mediterranean fruit fly 

Pink bollworm 
Southern green stinkbug 

Sweetpotato weevil 
White-fringed beetle

Golden nematode

Soybean cyst nematode

DISEASES

Barberry (wheat rust) 

Koja blanca

Phony peach and peach mosaic 

Witchweed
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3. Specificity--
Ranges from those confined to a particular crop 
species (soybean cyst nematode) to those attacking 

a wide range of plant life (grasshopper). 

k . R ate of spread—
Varies from the relatively stable pests which 

depend primarily upon transportation by man 

(witchweed) to the rapid spread of flying 

insects (Mediterranean fruit fly).

5. Extent of damage—
Some of the pests are primarily a nuisance (fire 

ant), whereas others can be responsible for 
catastrophic losses (grasshopper).

6. Geographic distribution--
Certain pests are restricted to only a few 
counties (golden nematode), while others can 

be found in almost every part of the nation 

(Barberry).
7. Character of g e o g rap h ic  a r e a —

Some are found in metropolitan areas or their 

environs (Mediterranean fruit fly), or in 
storage facilities (Khapra beetle), while 

others are on the open prairie (grasshopper).
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8 . D u ra tio n  o f  t h e  p rogram - -

C e r ta in  p rog ram s have b e e n  in  c o n tin u o u s  

o p e ra t io n  f o r  m ore th a n  $0 y e a r s ,  w h ile  

o th e r s  have b e e n  c ra s h  e f f o r t s  o f  4 o r  5 

. y e a r s  * d u r a t i o n .

9 . Program  o b j e c t i v e - -

Program  o b j e c t i v e s  ran g e  from  im raediate 

and co m ple te  e r a d i c a t i o n  (M e d ite r ra n e a n  

f r u i t  f ly )  t o  l e a r n in g  t o  l i v e  w ith  a  

p e s t  and s lo w in g  i t s  r a t e  o f  sp re ad  

(J a p a n e se  b e e t l e )  .

More th a n  $1 b i l l i o n  had b e en  expended in  c o n t r o l  and 

e r a d ic a t io n  program s th ro u g h  f i s c a l  y e a r  1904. A pprox im ate ly  

o n e -h a lf  o f  th e  funds w ere  p ro v id e d  b y  th e  F e d e ra l  Government 

and  th e  rem a in d e r came fro m  S ta te  an d  l o c a l  governm ents and 

from  p r iv a t e  s o u rc e s .  An e s t im a te  o f  th e  p r e s e n t  r a t e  o f  ex p en d i­

tu r e s  i n  Phe v a r io u s  p ro g ram s i s  p ro v id e d  in  T ab le  4 w hich shows 

f i s c a l  y e a r  I 96U o b l i g a t i o n s . °  As th e  number o f  program s in c re a s e s

2S.jhe term  "obli '-ation" r e f e r s  t o  a  commitment irmde t o  paywmSÊMsm
program s o b l ig a t io n s  a r e  c u s to m a r i ly  u s e a  as  a  m e^cure o f  program  
L t i v i t v .  They w i l l  d i f f e r  v e ry  l i t t l e  from  e x p e n d i tu re s ,  r e d e r a l  
o b l ig a t io n s  a r e  c i t e d  f o r  a  f i s c a l  y e a r ,  i . e .  i i s c ^  y e a r  1964 
in c lu d e s  th e  p e r io d  J u ly  1 ,  I 963 th ro u g h  June jO , 1964.
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TABLE 4

ARS PLANT PEST CONTROL PROGRAMS RANKED BY OBLIGATIONS

Program

W itchweed

Im p o rted  f i r e  a n t

P in k  bollw orm

G rasshopper

Gypsy isbth

Jap an ese  b e e t l e

VJhite-fringed beetle

B a rb e rry

K hapra b e e t l e

Soybean c y s t  nem atode

C it r u s  b la c k f ly  and M exican f r u i t  f l y

B urrow ing nem atode

C e re a l l e a f  b e e t l e

Golden nem atode

S w ee tp o ta to  w e e v il

B o l l  w e e v il

Phony peach  and peach  m osaic 

M ed ite rran e a n  f r u i t  f l y  

European c h a fe r  

H oja B lanca

S o u th e rn  Green S t in k  Bug

TOTAL

F e d e ra l  O b lig a t io n s  
F i s c a l  Y ear 1964 
($  in  th o u san d s)

2 ,8 3 8

2 ,4 4 6

1 ,7 4 9

1,168

1 .0 6 9

1 .0 6 9

933 

785

600

467

443

427

408

308

271

201

167

150

145

21
 18

15,683
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and im proved "technology makes p o s s ib le  e f f e c t i v e  c o l l e c t i v e  

a c t io n  a g a in s t  s t i l l  more p e s t s ,  im proved m ethods o f  c h o o sin g  

among a l t e r n a t i v e  program s becomes in c r e a s in g ly  v a lu a b le  in  

th e  i n t e r e s t s  o f  Government economy and e f f i c i e n c y .  As McKean 

has p o in te d  o u t , ^9 t h i s  p a r t i c u l a r  s e t  o f  program s i s  r e a d i ly  

a d a p ta b le  t o  th e  modem te c h n iq u e s  o f  o p e ra t io n s  r e s e a rc h  in  

w hich m a rg in a l a n a ly s i s  i s  th e  c o re  c o n c e p t .

^^R oland M. McKean. E f f ic ie n c y  in  Governm ent Through 
System s A n a ly s is . John W iley and S o n s . New York 1958.
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s h if t s  m  OBJECTIVES

P u b lic  program s f o r  a g r i c u l t u r a l  p e s t  c o n t r o l  began  w ith  

th e  a c t i o n  o f  th e  M assa c h u se tts  L e g is la tu r e  in  I 89O, p ro v id in g  

funds t o  e r a d ic a te  th e  Gypsy m oth, in tro d u c e d  a c c id e n ta l l y  21 

y e a rs  e a r l i e r .  By I 9O5 th e  moth had s p re a d  t o  t h r e e  o f  th e  

n e ig h b o rin g  S ta te s  and i n  I 906 th e  C ongress v o te d  a id  t o  a l l  o f  

th e  in f e s t e d  S t a t e s .

The C o o p era tiv e  Gypsy Moth program  began in  I 9O7 , and by  

1915 th e  co n cep t o f  F e d e ra l  p a r t i c i p a t i o n  w ith  S t a t e s  and 

p ro d u c e rs  was w e l l  a c c e p te d . W ith in  a  few y e a rs  o th e r  program s 

aim ed a t  e r a d ic a t in g  f o r e ig n  in v a d e rs  w ere s t a r t e d ;  C itru s  c an k e r 

( 1915) ;  W hite p in e  b l i s t e r  r u s t  ( I 916) ;  P in k  bo llw orm  ( I 9I T ) ;  B a r­

b e r r y  e r a d ic a t io n  ( I 918) ;  European c o rn  b o r e r  ( I 9I 9 ) ;  and Jap a n e se  

b e e t l e  ( I 920) .

By 1930 , a l l  o f  th e s e  program s w ere s t i l l  s h o r t  o f  t h e i r  

announced o b je c t iv e  o f  e r a d ic a t io n ,  b u t  i t  was e v id e n t  t h a t  t h e r e  

was v a lu e  in  p re v e n tin g  th e  sp re ad  o f  fo r e ig n  in v a d e rs  even thoug^h 

com plete  e r a d ic a t io n  was n o t  a c h ie v e d . The e r a d ic a t io n  o f  th e  

M ed ite rran e a n  f r u i t  f l y  d id  u n d e rsc o re  th e  f a c t  t h a t  u n d e r th e  

r i g h t  c o n d it io n s  e r a d ic a t io n  was p o s s i b l e .

^ W illiam  L. Brown, J r . ,  "I4ass I n s e c t  C o n tro l  Program s ;
F our Case H is to r i e s " ,  P sy c h e . 68 ( I 961) 75 -111 . B row n 's e s s a y
d e a ls  w ith  th e  Gypsy m oth, th e  im p o rted  f i r e  a n t ,  t h e  M ed ite rran e a n  
f r u i t  f l y ,  and th e  screwworm.
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By 1935 a  c o m p le te ly  new k in d  o f  o b je c t iv e  was f i r m ly  

e s t a b l i s h e d —th e  c o n t r o l  o f  an  endemic p e s t  t o  re d u c e  income 

lo s s e s  to  fa rm e rs . The c a ta s t r o p h ic  g ra s sh o p p e r  a t t a c k s  on th e  

P la in s  d u r in g  th e  d ro u g h t o f  th e  l a t e  tw e n t ie s  and e a r ly  t h i r t i e s ,  

c o u p led  w ith  th e  low farm  incom es o f  th e  d e p re s s io n ,  spawned a  

F e d e ra l-S ta te -P r o d u c e r  program  d e d ic a te d  t o  c o n t r o l  o f  t h i s  

endem ic p e s t  a s  a  means o f  re d u c in g  income l o s s e s .  T h is  program  

c o n tin u e s  to  o p e ra te  a s  a  j o i n t  e f f o r t  t o  r e s t r i c t  l o s s e s .  Program s 

f o r  th e  c o n t r o l  o f  c i t r u s  b l a c k f ly  and d u tc h  elm  d is e a s e  w ere a l s o

begun a t  t h i s  t im e .

By 1950  th e  Jap an ese  b e e t l e  was s p re a d in g  s t e a d i l y  w e s t­

w ard and even th e  Gypsy moth had  ex ten d ed  i t s  ra n g e . The f i r s t  

p rogram  a g a in s t  a  nem atode—a p e s t  a g a in s t  w hich th e  p re v e n t io n  

o f  s p re a d  p ro m ised  t o  be  e x tre m e ly  d i f f i c u l t —was in a u g u ra te d  in  

1 9 4 6 . These f a c t s  su g g e s t t h a t  i t  was th e n  re c o g n iz e d  t h a t  evefi 

s lo w in g  th e  sp re a d  o f  a  f o r e ig n  in v a d e r  m ight be  a  w o rth y  o b je c t iv e .  

Two more nem atode program s w ere added in  1955, and I 956 , and  th e  

Ja p a n e se  b e e t l e  and th e  Gypsy moth c o n tin u e d  t o  s p re a d .

The f i r s t  m ajo r advance in  p e s t  c o n t r o l  te c h n o lo g y  i n  th e  

19 4 0 ' s  b ro u g h t th e  c h lo r in a te d  h y d ro ca rb o n s  i n to  w id e sp rea d  u se  

and in c re a s e d  th e  e f f i c i e n c y  o f  i n s e c t  c o n t r o l  program s enorm ously . 

In  a d d i t io n ,  i t  encouraged  an o p t im is t i c  o u tlo o k  w hich p e rm it te d  th e  

c o n t in u a t io n  i n to  th e  5 0 ' s o f  program s w hich had lo n g  s in c e  f a i l e d  

t o  a c h ie v e  t h e i r  o b je c t iv e s .  B ut j u s t  a s  th e  s u c c e s s f u l  e r a d ic a t io n
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o f  M edfly in  I 93I  encouraged  th e  c o n t in u a t io n  o f  program s i n  th e  ' 

3 0 ’s ,  a  r e p e a t  perfo rm ance  i n  I 958 encouraged  a  t r i a l  o f  th e  

second  m ajo r t e c h n i c a l  advance o f  th e  c e n tu r y - - th e  s t e r i l e  m ale
31

te c h n iq u e  on th e  screwworm f l y .  As i t  happened , t h i s  program  

was aim ed p r im a r i ly  a t  F lo r id a  w here two s u c c e s s iv e  M edfly 

e r a d ic a t io n s  had  o c c u r re d . The program  was an  u n q u a l i f ie d  su c c e ss --  

c o m p le te ly  e r a d ic a t in g  th e  i n s e c t  from  th e  S o u th e a s te rn  U .S . I t  

has moved on t o  th e  S outhw est w here s im i la r  su c c e ss  now a p p e a rs  

c e r t a i n .  Thus a t  th e  b e g in n in g  o f  th e  6 0 's  s t i l l  a n o th e r  

o b je c t iv e  was a c c e p te d  a s  a  v a l i d  p u b l ic  p o l i c y - - e r a d i c a t io n  o f  

an  endem ic p e s t .

T h is  e x p e r ie n c e  w ould ap p ea r t o  d e m o n s tra te  t h a t  i n  th e  

a r e a  o f  a g r i  c u l t u r a l  p e s t  c o n tro l ,  p u b l ic  p o l ic y  has re sp o n d ed  to  

t e c h n o lo g ic a l  change and t o  a c t io n s  o f  b e n e f i t  t o  a g r i c u l t u r a l  

p ro d u c e rs .  T ab le  5 sum m arizes th e  h i s t o r i c a l  e x p e r ie n c e  w ith  p e s t  

c o n t r o l  o b j e c t iv e s .

^ ^ h e  developm ent o f  t h i s  te c h n iq u e  by  K n ip lin g  and  B ushland 
o f  th e  D epartm ent o f  A g r ic u l tu re  i s  w e l l  docum ented in  th e  l i t e r a t u r e  
and  w i l l  n o t he  re p e a te d  h e r e .  See f o r  exam ple, E .F . K n ip lin g  "A 
New E ra  in  P e s t  C o n tro l:  The S t e r i l i t y  P r i n c i p l e . "  A g r ic u l tu r a l
S c ien ce  Review V o l. 1 ( I 963) » 2 -1 2 . Even more s i g n i f i c a n t  th a n  th e  
developm ent o f  th e  te c h n iq u e  f o r  t h i s  p a r t i c u l a r  i n s e c t  i s  th e  new 
co n cep t o f  p e s t  c o n t r o l  upon w hich i t  i s  b a s e d .
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CHAPTER h O P T B m  ALLOCATION MODELS

The consideration of what is optimum and the process of 

evaluating an existing phenomena to determine how it may compare 
with a normative set of values must begin by defining the universe. 

Up until now we have been describing the programs with which we 
are concerned in a rather general way. We shall now define more 

explicitly the universe of our concern and then consider some 
conceptual frameworks which may be useful in an evaluation.

We shall begin by defining some of the considerations with 

which we are not concerned as a means of focusing on our universe.
We are not concerned with the total relationship between 

the public and private sectors. Kor are we considering the 
question of the appropriate roles of Federal versus other govern­

mental units. This study focuses on the expenditure side--we shall 
not be concerned with the relationship between taxes and expendi­

tures. We shall also take as given the distribution among major 
Federal functions and shall not concern ourselves with the relative 

shares of, say, agriculture versus defense. We are directly 
concerned only with evaluating the allocation of expenditures 

within the category of disease and pest control as a part of the 

broader activity of crop protection.
Figure 3 illustrates diagrammatically the levels of

optimization.
Our separation is, of course, not clean. We are 

primarily interested in optimizing at level T♦ We shall, of 
course, be somewhat concerned with level 6 where the total

-1+5-
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a l l o c a t i o n  i s  a r r i v e d  a t  f o r  th e  e n t i r e  s e t  o f  p ro g ram s. In d e e d , 

o u r  a n a ly s is  o f  d e c is io n  a t  l e v e l  7 m ust in e v i t a b ly  r e f l e c t  th e  

c o n s t r a in t s  im posed from  each  o f  th e  " h ig h e r"  l e v e l s .  F o r exam ple, 

t h e r e  a r e  c e r t a i n  ag reed -u p o n  j u r i s d i c t i o n a l  r e l a t i o n s h ip s  betw een  

th e  F e d e ra l  Government and o th e r  e lem en ts  o f  th e  p u b l ic  s e c to r  a t  

l e v e l  2 w hich d e te rm in e  w hat a r e a s  o f  p e s t  c o n t r o l  a c t i v i t y  a re -  

a p p r o p r ia te  f o r  th e  F e d e ra l  Government and  th e re b y  c o n s t r a in  th e  

a l l o c a t i o n  a t  l e v e l  7*

In  a d d i t i o n ,  th e  p u b l ic  and p r i v a t e  s e c to r s  a r e  in te rw in e d  

in  mauxy ingenuous w ays. W hile a  s e p a r a t io n  may be  u s e f u l  f o r  

a n a l y t i c a l  p u rp o s e s , i t  i s  im p o r ta n t t o  remember t h a t  t h e r e  i s  

c o n c e r t  i n  th e  p e rfo rm an ce .

L a s t ly ,  we s h a l l  assum e t h a t  th e  p r iv a t e  s e c to r  p ro v id e s  

th e  background  a g a in s t  w hich we w i l l  m easure th e  e f f i c i e n c y  o f  

p u b l ic  s e c to r  a c t i v i t y .  Hot in  th e  b e l i e f  t h a t  th e r e  i s  any 

in h e r e n t  s u p e r i o r i t y  in  p r i v a t e  s e c to r  p e rfo rm an ce  b u t  o n ly  

b e c a u se  t h i s  i s  t h e  t r a d i t i o n a l  ap p ro a ch , o f f e r i n g  ready-m ade 

t h e o r e t i c a l  t o o l s  f o r  ou r u s e .
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IS THERE AH OPTBTJM?

What i s  meant by  an  optimum a l l o c a t i o n  o f  funds among th e  

e lem en ts  d e s c r ib e d  a t  any o f  th e  l e v e l s  diagrammed above? What 

i s  b e s t ? Do we have a  n o rm a tiv e  p r e s c r i p t i o n  to  t e l l  u s  how we 

sh o u ld  d iv id e  o u r s o c ie ty  betw een th e  p u b lic  and p r iv a t e  s e c to r s  

( l e v e l  l ) ?  Of co u rse  n o t .  Do we have any b e t t e r  b a s i s ,  th e n ,  f o r  

d e c id in g  th e  b e s t  a l l o c a t i o n  betw een g ra ssh o p p e r  and  Jap an ese  

b e e t l e  c o n t r o l  ( l e v e l  T)? P e rh a p s . A t l e a s t  we have s ix  " h ig h e r"

34le v e l s  t o  p ro v id e  c o n s t r a in t s  and g u id a n c e .

Thus a  d e c is io n  t o  e r a d ic a te  Gypsy Moth o r  M ed ite rran e a n  

f r u i t  f l y  w i l l  n o t o n ly  r a i s e  e x p e n d itu re s  f o r  th e  D epartm ent o f  

A g r ic u l tu re  b u t  may be fo rm u la te d  in  such  a  way a s  t o  in c r e a s e  th e  

F e d e ra l  s h a re  o f  p u b l ic  s e c to r  a c t i v i t y  and may even  e n la rg e  th e  

r e l a t i v e  a c t i v i t y  o f  th e  p u b l ic  s e c to r  i t s e l f .  On th e  o th e r  han d , 

a  d e c is io n  t o  d e c re a se  o v e r a l l  F e d e ra l  a c t i v i t y  may c u r t a i l  o r  

e l im in a te  a  p a r t i c u l a r  p e s t  c o n t r o l  p rogram .

T here  i s  an  e x p l i c i t  a t te m p t t o  r a t i o n a l i z e  a  s e t  o f  

program  l e v e l s  in  th e  p ro c e s s  o f  b u d g e tin g . I s  th e  b u d g e t f o r  

th e s e  program s an o p tim a l b udget?  I f  t h i s  y e a r 's  b u d g e t i s  n o t  

o p tim a l,  was l a s t  y e a r 's ?  I s  th e r e  some span  o f  y e a r s  o v e r w hich

-j-
We m ust n o t assum e, how ever, t h a t  a l l o c a t i o n  d e c is io n s  

move'downward" s e q u e n t i a l ly  from  l e v e l  1 t o  l e v e l  7 * In  f a c t ,  
d e c is io n s  may be  made a t  one o r  more l e v e l s  s im u lta n e o u s ly  and  
com m unicated t o  o th e r  l e v e l s  in  an  i r r e g u l a r  p a t t e r n .
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t o  c o n s id e r  o p t im a li ty ?  What c r i t e r i a  a r e  t h e r e  f o r  d e te rm in in g  

w h e th er a  b u d g e t i s  o p tim a l e x -a n te  o r  e x -p o s t?

One p o s s i b i l i t y  i s  t o  assume t h a t  th e  optimum i s  w hat 

th e  e x e c u te d  b u d g e t i s - - t h a t  o u r i n s t i t u t i o n s  and  o u r  p ro c e ss  a r e  

o rg a n iz e d  to  e x p re ss  th e  w i l l  o f  th e  p e o p le  and  t o  g iv e  th e  body 

p o l i t i c  w hat i t  d e s i r e s  ( o r  d e se rv e s  I ) .

B u t, we can be more s o p h i s t i c a te d  and e x p lo re  what 

econom ics and p o l i t i c a l  s c ie n c e  may have t o  o f f e r  w hich i s  

r e l e v a n t .  In  C h ap ter 6 we s h a l l  o u t l i n e  th e  p e rfo rm an ce  o f  th e  

p ro c e s s  i t s e l f .
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ECOHOMIC OPrniUM

When eco n o m ics  i s  d e f in e d  t o  be  th e  s tu d y  o f  v a lu e ,  th e r e ,  

i s  n o th in g  w hich l i m i t s  th e  m a rg in a l c o n ce p t t o  th e  p r iv a t e  s e c to r  

o r  th e  m ark e t econom y .^  The m a rg in a l th e o ry  d ev e lo p ed  in  

econom ics t o  d e s c r i b e  th e  optimum c o n d i t io n  o f  a  m arket economy 

can p ro v id e  a  u s e f u l  ap p ro ach  t o  o u r p ro b lem .

We v d .ll b e g in  by  ex am in ing  how an  in d iv id u a l  fa rm e r m igh t 

o p tim iz e  h i s  p e s t  c o n t r o l  e x p e n d itu re s  in  a  farm  f irm  i n  a  

m ark e t economy w h e re  h i s  p ro b lem  i s  s im p ly  t o  maxim ize p r o f i t s .

N ext v;e w i l l  exam ine th e  a g g re g a te  e f f e c t s  o f  a  number o f  

farm  f irm s  o p e r a t i n g  in  a  m a rk e t economy w here th e  im p ac t o f  

a g g re g a te  d e c i s io n s  on p e s t  c o n t r o l  w i l l  in f lu e n c e  supply-dem and

r e l a t i o n s h i p s .

Py^2.xc p ro g ram s a r e  aim ed a t  a  p a r t i c u l a r  p e s t  and had

t h e i r  b e g in n in g s  i n  a n  a t te m p t  t o  p re v e n t  c a ta s t r o p h ic  lo s s e s  to  

fa rm e rs  a s  a  g ro u p — t o  p re v e n t  th e  econom ic d i s a s t e r  o f  g ra ssh o p p e r  

d e p re d a tio n s  w hich  e f f e c t e d  w hole  S ta te s  i n  th e  1 9 3 0 's .  Over t im e , 

th e  o b je c t iv e s  o f  t h e s e  p rogram s have b een  s h i f t e d  to  th e  id e a  o f  

c o l l e c t i v e  a c t i o n  a s  new te c h n o lo g ie s  have made such a c t io n  

p o s s ib le  ( e . g . ,  screw w orm ).

^ ^ I t  s h o u ld  b e  n o te d  t h a t  " p r iv a te  s e c to r "  and "m arket 
economy" a r e  n o t  synonymous te r m s .  Many com ponents o f  th e  p u b l ic  
s e c t o r  o p e ra te  a s  i n d i s t i n g u i s h a b l e  p a r t s  o f  th e  m arke t economy 
and behave  a s  th o u g h  th e y  w ere  o p e ra te d  b y  p r iv a t e  e n t r e p r e n e u r s . 
C o n v e rse ly , th e  p r i v a t e  s e c to r  c o n ta in s  form s o f  e n t e r p r i s e  w hich 
a r e  so  c o n s t r a in e d  a s  t o  b eh av e  l i k e  p u b l ic  a c t i v i t i e s .  These 
e x c e p tio n s  t o  t h e  norm  i l l u s t r a t e  th e  r i c h  d i v e r s i t y  o f  a  mixed
s o c i e ty .
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We can h y p o th e s iz e  th e  e x is te n c e  o f  a  " p r o te c t io n  su p p ly  

f u n c t io n " - - a  p r o b a b i l i s t i c  re sp o n se  cu rv e  t o  e x p e n d itu re  in p u ts  

whose shape i s  a l t e r e d  o v er tim e  by  te c h n o lo g ic a l  ch an g e . T his 

w i l l  a s s i s t  in  f in d in g  s o c i e t y 's  l e a s t  c o s t  co m b in a tio n  o r  

economic b a la n c e  p o in t—w here p r iv a t e  lo s s e s  and  j o i n t  p u b l ic -  

p r iv a t e  c o s ts  a r e  m in im ized .

The co n cep t o f  th e  m a rg in a l e f f i c i e n c y  o f  c a p i t a l  can 

encompass a l l  c o n s id e ra t io n s  p ro v id e d  we d e f in e  r e tu r n s  c o r r e c t l y .  

Our p rob lem  o f  d e f in in g  r e tu r n s  i s  c o m p lic a te d  by  changes in  p u b l ic  

v a lu e s .  P e s t  c o n t r o l  i l l u s t r a t e s  t h i s  change n i c e l y .  "O ther 

v a lu e s "  ( n o n - a g r i c u l tu r a l )  have become an  im p o r ta n t p a r t  o f  th e  

p u b l ic  c o n tro v e rs y .  The dam aging s p i l l o v e r  e f f e c t s  from  "crude 

and i n e f f i c i e n t  c o n t r o l  tech n iq u es ."  to g e th e r  w ith  chan g in g  p u b l ic  

v a l u e s a n d  food  su p p ly  ta k e n  f o r  g ra n te d  have a l l  c o n tr ib u te d  

to  th e  p u b l ic  c o n tr o v e r s y .

John K. G a lb r a i th ." E c o n o m ic s  and th e  Q u a li ty  o f  L i f e . "  
S c ie n c e . V o l. l 4$ . ( 1964) 117- 123»
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TEE FARIVÎ FIRM

In  th e  c a se  o f  a  s in g le  fa rm , th e  t r a d i t i o n a l  " th e o ry  o f  

th e  f irm "  in  econom ics p ro v id e s  a  t h e o r e t i c a l  e x p la n a t io n  o f  how 

much p e s t  c o n t r o l  w i l l  he  u t i l i z e d .  O rd ish  h a s  d e a l t  w itn  th e
. . 38 39

co n cep ts  and  th e  c a lc u la t io n s  in v o lv e d . In  a d d i t i o n ,  H i l le h r a n d t  ,

has su rv ey ed  th e  b e h a v io r  o f  fa rm ers  in  th e  South  o f  E ngland w ith

re g a rd  t o  how f a r  th e y  in d u lg e  in  p e s t  c o n t r o l .  The a u th o r  was

u n ab le  to  f in d  any e v id en c e  o f  s im i l a r  a n a ly s i s  f o r  U. S .
40

c o n d i t io n s .

In  an  in d iv id u a l  farm  f irm  c o s ts  w i l l  in c r e a s e  a s  a  fu n c t io n  

o f  th e  amount o f  t r e a tm e n t  t h a t  i s  p e rfo rm ed . B e n e f i t s  w i l l  a l s o  

in c re a s e  a s  t r e a tm e n t  i s  expanded . L e t us suppose  t h a t  a l l  o th e r  

in p u ts  t o  c ro p  p ro d u c tio n  a r e  h e ld . f i x e d  in c lu d in g  a c r e a g e .  The 

cu rv es  in  F ig u re  4 i l l u s t r a t e  how we may h y p o th e s iz e  t h a t  c o s ts  

and b e n e f i t s  v a ry  w ith  th e  amount o f  p e s t i c i d e  t r e a tm e n t .

^^George O rd is h . "Economics and P e s t  C o n tro l" .  World 
Review o f  P e s t  C o n t r o l . I  (I9 6 2 ) 30- 38 .

3® P a tr ic ia  M. H i l l e b r a n d t . "Tlie Economics o f  th e  u se  o f  
S e le c t iv e  W e e d k il le r s " . Farm E co n o m ist. 9 ( 1959) 209 .

^ ^ P a t r ic ia  M. H i l le b r a n d t .  "F a rm er's  Reasons f o r  U sing  
W e e d k ille rs " . W orld Review o f  P e s t  C o n tro l . I  (I9 6 2 ) 18- 24 .

^^Economic r e s e a rc h  r e l a t e d  to  p e s t i c id e s  i s  j u s t  
b e g in n in g  in  th e  U n ite d  S t a t e s .  S ee : A u s tin  S . Fox and
P a u l A n d r i le n a s . "Economic R esearch  o f  P e s t i c id e  Use in  
A g r ic u l tu r e " .  Tallc p re s e n te d  a t  th e  Weed S o c ie ty  o f  A m erica,
S t .  L o u is , M is s o u r i , F eb ru a ry  8 ,  I9 6 6 .
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FIGURE h 
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At Al 1 t r e a tm e n ts  up t o  amount OA, th e  econom ic "b en e fits  

ex ceed  th e  c o s t s ,  a t  amount OA th e y  a r e  e q u a l ,  and a t  am ounts 

g r e a t e r  th a n  OA th e  c o s ts  w i l l  exceed  th e  " b e n e f its .

There a r e  economic "b en e fits  to  th e  fa rm er "by a p p ly in g  

t r e a tm e n t  up t o  amount OA, and  t h i s  c o rre sp o n d s  t o  O r d is h 's  

c o n c e p t o f  th e  "maximum econom ic p o t e n t i a l "  (MEP). T h is  i s  th e  

p o in t  a t  w hich th e  c o s t  o f  p e s t i c i d e  a p p l i c a t i o n  s t a r t s  t o  o u t­

w eigh  th e  b e n e f i t s  o f  c ro p s  sav ed  o r  in c r e a s e d .  I s  t h i s ,  t h e r e f o r e ,  

th e  e x te n t  o f  t r e a tm e n t  to  b e  u n d e rta k e n  by  a  p ro d u c e r?  No. N ot 

i f  he  seeks t o  econom ize i n  th e  u se  o f  r e s o u r c e s ,  i . e . ,  o b ta in  

maximum r e tu r n s  from  h is  in v e s tm e n t.

The optimum economic p o t e n t i a l  i s  r e a l l y  o b ta in e d  by  

t r e a tm e n ts  in  th e  amount OB. Here t o t a l  c o s ts  and t o t a l  b e n e f i t s  

a r e  th e  g r e a t e s t  d is ta n c e  a p a r t .  T h is  i s  a l s o  th e  p o in t  where 

m a rg in a l c o s t  and  m a rg in a l b e n e f i t s  a r e  e q u a l .  Beyond t r e a tm e n t  

OB th e  p ro d u c e r r e c e iv e s  l e s s  th a n  a  d o l l a r  o f  r e t u r n  f o r  each 

a d d i t i o n a l  d o l l a r  o f  c o s t  w hich he in c u r s .

No r a t i o n a l  c a l c u l a t i n g  o p e ra to r  would go beyond t r e a t ­

m ents in  th e  amount OB. T rea tm en t OA may be th e  d e s i r e d  l e v e l  

i f  you seek  t o  maxim ize o u tp u t  ( o r  th e  s a l e  o f  p e s t i c id e s )  b u t  

t r e a tm e n t  OB w i l l  be  th e  d e s i r e d  l e v e l  i f  you se e k  th e  maximum 

econom ic p o t e n t i a l  in  th e  employment o f  r e s o u r c e s . T h a t i s , 

maximum r e tu r n  on th e  in v e s tm e n t.

I t  sh o u ld  b e  n o te d  t h a t  a  f a r m e r 's  a l t e r n a t i v e s  a re  

u s u a l ly  d i s c r e t e  r a th e r  th a n  c o n tin u o u s , and  may even  c o n s i s t
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s im p ly  o f  a  y es  o r  no d e c is io n  t o  s p ra y .  In  a d d i t io n ,  H i l l e b r a n d t ’ s 

s tu d y  shows t h a t  a lth o u g h  m ost fa rm e rs  aim  t o  m axim ize p r o f i t s ,  

t h e i r  p e rfo rm an ce  f a l l s  s h o r t  b ecau se  o f  i n e r t i a ,  p r e ju d ic e ,  and 

in a d e q u a te  know ledge.



-$6-

THS PRODUCER GROUP

As O rd ish  p o in ts  o u t ,  a s  th e  in d iv id u a l  grow ers a d o p t 

g r e a te r  c rop  p r o te c t io n  i n  an  e f f o r t  t o  o p tim iz e , t o t a l  p ro d u c tio n  

■vâll expand . I f  th e  r a t e  o f  t h i s  e x p an s io n  exceeds th e  grow th o f  

demand, th e n  th e  expanded su p p ly  i s  l i k e l y  to  red u ce  p r i c e  g iv en  

th e  r e l a t i v e  i n e l a s t i c i t y  o f  a g r i c u l t u r a l  p ro d u c ts .  T hus, th e  

grow er u l t im a te ly  red u ces  h i s  own m arg ins and may weaken h i s  

p r o f i t  p o s i t i o n .  A cam paign o f  c ro p  p r o te c t io n  i n  a  commodity 

w ith  i n e l a s t i c  demand w i l l  r e s u l t  in  lo w er r e tu r n s  t o  fa rm ers  

v in less th e  a r e a  grown i s  red u ced  ( i . e . ,  t o t a l  p ro d u c tio n  i s  n o t 

a llo w ed  to  i n c r e a s e ) . T h is  phenomena can  he  i l l u s t r a t e d  i n  th e  

t r a d i t i o n a l  su p p ly  and demand fram ew ork a s  shown in  F ig u re  5 *

In  F ig u re  5 l e t  u s  assume t h a t  r e p r e s e n ts  th e  demand f o r  a  

p a r t i c u l a r  a g r i c u l t u r a l  p ro d u c t ,  th e  a v a i l a b le  su p p ly  and 

th e  e x i s t i n g  p r i c e .  I f  we a r e  a b le  t o  a c h ie v e  a  g r e a t e r  d eg ree  

o f  p e s t  c o n t r o l ,  th e n  th e  su p p ly  o f  p ro d u c tio n  can  be  expanded , 

s h i f t i n g  th e  su p p ly  cu rv e  t o  th e  r i g h t ,  t o  p o s i t io n  Sg . I f  

demand rem ains th e  same, th e n  p r i c e  w i l l  f a l l  t o  Pg; o r  i f  demand 

expands s u f f i c i e n t l y ,  t o  p o s i t io n  Dg, th e n  p r ic e  may rem ain  th e  

sam e, P^* N ote t h a t  i f  t h e r e  i s  an  in c r e a s e  in  demand t o  p o s i t io n  

Dg w ith o u t a  c o rre sp o n d in g  in c r e a s e  in  su p p ly , th e n  p r i c e  w i l l  

r i s e  t o  P4.

From t h i s  model we con clu d e  t h a t  an  ex p an s io n  in  th e  u se  

o f  p e s t  c o n t r o l  te c h n o lo g y , a t  a  r a t e  ex ceed in g  th e  grow th  o f
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figure 5
The Producer Group
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demand, will produce a lower price for the commodity; or if 
demand expends relatively more rapidly than supply, a higher 

price will result.
A substantial move in either direction is of consequence 

since there are public policy commitments to farm income stabiliza­

tion as well as to the control of inflation.
Note that although the behavior of the individual producer 

depends upon the marginal analysis for his o\-m unit, the organized 

producer group would not want to expand production faster than 
demand, recognizing that if they do so it may lead to a fall in 
price. Perhaps this explains why an organized commodity group 

will press for collective action on an introduced pest while 
preferring to handle an established pest on an individual producer 

basis. An individual operator dealing with an established pest 
hafi the opportunity for a larger profit than his neighbor through 

superior entrepreneurship, that is, more precise calculation of 

his marginal analysis of how much to spend on pest control. A 
fall in price, however, is an advantage to the consumer, processor, 
or other purchases of agriculture products. A rationalization of 
Piiis inherent conflict will be achieved in a political bargaining 

process to be discussed in a later chapter.
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THE CONCEPT OF PROTECTION

The o r ig in s  o f  F e d e ra l  a g r i c u l t u r a l  p e s t  c o n t r o l  p rogram s 

w ere d e s c r ib e d  i n  C h ap te r 3 . N ote t h a t  th e s e  p rogram s w ere aim ed 

a t  a  p a r t i c u l a r  p e s t ,  w hereas th e  above a n a ly s i s  a p p l ie s  t o  th e  

c o n t r o l  o f  a  com plex o f  p e s t s  upon a  s in g le  com m odity. Each o f  

th e  F e d e ra l  p rogram s has i t s  i n d iv id u a l  h i s t o r y  a s s o c ia te d  w ith  

th e  c h a r a c t e r i s t i c s  o f  a  p a r t i c u l a r  i n s e c t ,  d i s e a s e ,  nem atode, 

e t c . T here  i s  no p u b l ic  program  aim ed a t  th e  s y s te m a tic  c o n t r o l  

o f  a l l  p e s t  l o s s e s .  For each  program  th e  im p ac t o f  th e  p e s t  h a s  

b een  c o n s id e re d  and  a  s p e c i f i c  q u a n t i ty  o f  fu n d s  has b een  made 

a v a i l a b le  f o r  i t s  c o n t r o l .  I n  th e  c o u rse  o f  th e s e  i n d iv id u a l  

d e c i s io n s ,  a  p a t t e r n  o f  change in  o b je c t iv e s  h a s  d e v e lo p e d .

In  th e  c o u rse  o f  developm ent o f  p e s t  c o n t r o l  p rogram s 

o v e r  th e  l a s t  h a l f  c e n tu r y ,  th e  c o n ce p t o f  an  a c c e p ta b le  p u b l ic  

p o l ic y  o b je c t iv e  has c o n tin u o u s ly  expanded u n t i l  to d a y  th e r e  i s  

p re c e d e n t f o r  p u b l ic  p a r t i c i p a t i o n  i n  a  v a r i e t y  o f  a c t io n s  

a g a in s t  b o th  e x o t ic  and endem ic p e s t s .  As d is c u s s e d  i n  C h ap te r  3 , 

t h e r e  i s  no a p p a re n t l i m i t  t o  th e  ty p e  o f  p e s t  c o n t r o l  p rogram s 

w hich may be  a u th o r iz e d .  T h is  means t h a t  t h e  q u e s t io n  o f  how much 

p u b l ic  money i s  u sed  i n  th e  c o n t r o l  o f  w hich p e s t s  i s  no lo n g e r  

c o n s tr a in e d  by  fo c u s  on a  l im i t e d  s e t  o f  o b je c t iv e s  and  th e  

p rob lem  o f  a l l o c a t i o n  o f  re s o u rc e s  h a s  become more com plex.

The e x te n t  o f  r e a l l o c a t i o n  p o s s i b i l i t i e s  among program s 

depends i n  p a r t  upon th e  e x is te n c e  o f  a l t e r n a t i v e s  w i th in  a  

p a r t i c u l a r  p rog ram . We can r e a d i l y  h y p o th e s iz e  t h a t  any  o f  th e s e
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programs can be subject to analysis to find society's least-cost
maximum b e n e f i t  combination o r  economic balance p o i n t .  T h is  

c o u ld  b e  d e f in e d  a s  th e  p o in t  w here p r i v a t e  lo s s e s  and  j o i n t  

p u b l i c - p r i v a t e  c o s t s  a r e  m in im ized  and  th e  g r e a t e s t  g a in  p e r  total

in p u t  i s  r e a l i z e d .

The r e l a t i o n s h i p s  a r e  i l l u s t r a t e d  in  j? igure  6 .  The

d i s t a n c e  A D r e p r e s e n t s  th e  t o t a l  p o t e n t i a l  c ro p  p ro d u c tio n  i f

th e r e  w ere  no lo s s e s  t o  p e s ts - - c o m p le te  p r o t e c t io n .  T h is

q u a n t i ty  i s  ta k e n  as g iv e n  and a l l  o f  th e  v a r i a b le s  a f f e c t i n g

c ro p  p r o d u c t io n  a r e  h e ld  c o n s ta n t .  Then, an e x am in a tio n  o f  th e

p e s t  p o p u la t io n  p ro v id e s  an  e s t im a te  o f  th e  p o t e n t i a l  lo s s  B D.

T h is  r e l a t i o n s h i p  i s  v e ry  d i f f i c u l t  t o  p r e d i c t  and has been
e s t a b l i s h e d  for o n ly  a  few p e s t s  and c ro p s .  (S ee  C h ap ter 2 ) The

amount of loss actually realized C D, will be the potential loss
minus a n y  s a v in g s  a c h ie v e d  b y  p r o t e c t io n  a c t io n  B C. The q u a n t i ty

t o  be  s a v e d  b y  protection B C i s  o u r point o f  f o c u s . We w ish  to
know how many crop units i t  pays t o  s a v e , o r ,  c o n v e rs e ly , by  how

much p o t e n t i a l  l o s s  o u g h t t o  b e  re d u c e d .

N ote  t h a t  th e  q u a n t i ty  o f  lo s s  i t s e l f  i s  n o t v e ry  

relevant. I t  i s  only a  r e s i d u a l  v a lu e .  In  r e c e n t  y e a r s  a  g re a t  

d e a l  o f  a t t e n t i o n  h a s  b een  focused on t r y i n g  t o  d e te rm in e  th e  

l o s s e s  i n  a g r i c u l t u r e . Such estimates t e l l  u s  som eth ing  ab o u t 

th e  t o t a l  physical p o t e n t i a l  o f  p r e s e n t  production te c h n iq u e s  

assuming complete protection. But this is an irrelevant considera- 
t i o n ,  s in c e  i t  i s  v e ry  d o u b tfu l  t h a t  com plete  p r o te c t io n  o r  a n y th in g
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a p p ro a ch in g  i t  w i l l  "be e co n o m ica lly  f e a s i b l e .  The r e l e v a n t  fo cu s  

o f  a t t e n t i o n  i s  th e  econom ic c a lc u la t io n  o f  how much o f  th e  

p o t e n t i a l  lo s s  i t  pays to  p re v e n t .  Such a  c a lc u la t io n  m ust be 

b a se d  on b a s ic  p h y s ic a l  in fo rm a tio n . T h is  i s  th e  s u b je c t  o f  _ 

th e  fo llo w in g  s e c t io n .  ,
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A PROTECTION SUPPLY FUNCTION

The number o f  c ro p  u n i t s  t h a t  sh o u ld  he  sav ed  depends

upon t h e i r  v a lu e  in  r e l a t i o n  t o  th e  c o s ts  o f  s a v in g  them . F i r s t ,

we s h a l l  need  to  know how many c ro p  u n i t s  can  he sav ed  p e r  d o l l a r
4lo f  c o n t r o l  e x p e n d itu re .  Such a  r e l a t i o n s h i p  would c o n s t i t u t e  

a  p h y s ic a l  p ro d u c tio n  f u n c t io n .  Then, we s h a l l  have t o  e s t a b l i s h  

a  rev en u e  fu n c t io n  t o  g iv e  u s  th e  v a lu e  o f  th o s e  c ro p  u n i t s  t h a t  

have b een  sav ed .

The d i r e c t  app ro ach  t o  d e te rm in in g  a  p r o t e c t io n  su p p ly  

fu n c tio n  would be t o  e s t a b l i s h  th e  number o f  a d d i t i o n a l  crop  

u n i t s  a s s o c ia te d  w ith  a  s c a le  o f  p r o te c t io n  in p u t s .  Under f i e l d  

c o n d it io n s  t h i s  i s  v e ry  d i f f i c u l t  t o  o b se rv e  s in c e  c ro p  p ro d u c tio n  

i s  a  j o i n t  p ro d u c t o f  a  number o f  i n p u t s .  C o n tro l le d  ex p erim en ts  

a re  needed in  w hich th e  o th e r  v a r i a b le s  can b e  h e ld  c o n s ta n t  w h ile  

th e  amount o f  p e s t  c o n t r o l  i s  v a r i e d .

The n m b e r  o f  c rop  u n i t s  saved  i s  a  f u n c t io n  o f  th e  e x p en d i­

tu r e s  f o r  p r o te c t io n  and th e  p o t e n t i a l  l o s s .  P o t e n t i a l  lo s s  i s  ‘ 

in  t u r n  dependent upon p o t e n t i a l  p ro d u c tio n , th e  e x te n t  o f  i n f e s t a ­

t i o n  and th e  i n t e n s i t y  o f  i n f e s t a t i o n .

A tim e  s e r i e s  app ro ach  would b e  to  e s t im a te  a c tu a l  lo s s e s  

each  y e a r  to g e th e r  w ith  th e  amount o f  c rop  sav ed  by  p r o te c t io n  

m e asu re s . By summing th e  v a lu e s  o f  a c tu a l  c ro p  lo s s e s  and th e

t e c h n i c a l l y ,  th e  numbers we s h a l l  u se  r e p r e s e n t  o b l ig a ­
t io n s  r a t h e r  th a n  e x p e n d itu re s  ( s e e  fo o tn o te  p .  3^)*  We s h a l l  u se  
th e  more common te rm  in  t h i s  s e c t io n .
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v a lu e  sav ed  by  p r o t e c t io n ,  we can  a r r i v e  a t  th e  p o t e n t i a l  l o s s ,  

a s  d is c u s s e d  in  th e  l a s t  s e c t i o n .  We can  th e n  compute th e  p e r ­

c en ta g e  o f  th e  p o t e n t i a l  lo s s  w hich was sav ed  by  p r o t e c t io n  in  

each y e a r .  Then by  assum ing t h a t  e x p e n d itu re s  f o r  c o n t r o l  a r e  

th e  d e te rm in in g  in p u t ,  we s h a l l  have a  p r o t e c t io n  su p p ly  f u n c t io n .  

T h is fu n c t io n  e x p re s s e s  th e  p e rc e n ta g e  o f  p o t e n t i a l  c ro p  p ro d u c tio n  

r e a l i z e d  a s  s o le ly  d ependen t upon c o n t r o l  e x p e n d itu re s .

VJhat would be  th e  shape o f  such a  fu n c tio n ?  S in ce  some 

q u a n t i ty  o f  th e  c ro p , say  25 p e rc e n t  o f  t h e  p o t e n t i a l ,  w i l l  be
42

a v a i l a b le  w ith o u t any  e x p e n d itu re  b y  th e  g row ers f o r  p r o te c t io n  , 

th e  f u n c t io n  w i l l  have a  p o s i t i v e  i n t e r c e p t  on th e  Y a x is  ( s e e

F ig u re  T ) .

Many p r e s e n t  day c ro p  s p e c ie s  have been  b re d  f o r  d is e a s e  

and in s e c t  r e s i s t a n c e  a s  w e l l  a s  g r e a te r  p r o d u c t iv i t y .  T h is  

means t h a t  t h e r e  i s  a  b u i l t - i n  in v e s tm e n t in  c ro p  p r o t e c t io n .

Thus i t  i s  som etim es a rg u ed  t h a t  we can have no modern com m ercial 

p ro d u c tio n  o f  c ro p s  w ith o u t some e x p e n d itu re  f o r  p r o t e c t io n .  I n  

t h i s  a n a ly s i s ,  how ever, we a re  fo c u s in g  on th e  d i r e c t  e x p e n d itu re s  

fo r  p r o te c t io n  d u r in g  th e  p ro d u c tio n  p r o c e s s .  We w i l l  t r e a t  a s  

p a ra m e te rs  th e  g e n e tic  c h a r a c te r  o f  th e  p l a n t  a s  w e l l  a s  th e  

o th e r  in f lu e n c e s  on i t s  grow th and  d ev elopm en t, even  though  we 

acknow ledge t h a t  t h e r e  a r e  i n t e r a c t io n s  betw een  th e s e  p a ra m e te rs  

and th e  p e s t s .

Many com m ercial c ro p s  w i l l  n o t b e  grown w ith o u t some 
p r o t e c t io n ,  how ever, s in c e  no s a la b le  p ro d u c t w ould r e s u l t .
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P o s i t i v e  a c t io n  b eg in s  w ith  an  e x p e n d itu re  o f  $1 m i l l io n  

f o r  p r o t e c t i o n -  This a c t i o n  r e s u l t s  i n  an in c re a s e  i n  th e  

q u a n t i ty  o f  c r o p  produced  and t h e  r e a l i z a t i o n  o f  a  h ig h e r  p ro p o r ­

t i o n  o f  th e  p o t e n t i a l  c ro p  p ro d u c t io n .  Thus, i n  ou r exam ple, th e  

in p u t  o f  $1 m i l l i o i i  r e s u l t s  i n  an  in c r e a s e  in  th e  p ro p o r t io n  t h a t  

th e  a c t u a l  c r o p  i s  o f t h e  p o t e n t i a l  c ro p  from  25 t o  75 p e r c e n t ,  

an  in c r e a s e  o f  50  p e rc e n ta g e  p o i n t s . The e x p e n d itu re  o f  $2 m i l l io n  

in c r e a s e s  th e  p r o p o r t io n  o f t h e  p o t e n t i a l  from  75 t o  90 p e r c e n t ,  

an  in c r e a s e  o f  15 p e rc e n ta g e  p o i n t s . A t h i r d  d ose  w hich now 

t r i p l e s  th e  f i r s t  e x p e n d itu re  r e s u l t s  i n  an in c rem en t o f  o n ly  

5 p e rc e n ta g e  p o i n t s .  Thus we have a  d e c l in in g  m a rg in a l re s p o n s e , 

a s  shown i n  t h o  ta b le  b e lo w ;

M il l io n s  o f  «dollars 
o f  ex n en d i'tT r'e s

0

1

2

3

P e rc e n ta g e  o f  
P o te n t i a l  Crop 

P ro d u c tio n

25

75

90

95

M arg in a l R etu rn  
(Change i n  p e r ­
c en ta g e  p e r  u n i t  
o f  e x p e n d itu re s )

50

15

5

num ber o f  u n i t s  s av e d  p e r  d o l l a r  o f  p r o te c t io n  e x p en d i­

tu r e  d e c r e a s e s  as  th e  t o t a l  q u a n t i ty  o f  e x p e n d itu re s  i n c r e a s e s . 

T h e re fo re , t h e  fu n c tio n  e x p re sse s  a  s t e a d i l y  d e c l in in g  r a t e  o f  

in c r e a s e .  We can  r e g a r d  the  f u n c t io n  a s  a sy m p to tic  t o  th e  100 

p e rc e n t  l i m i t ,  on th e  assvunption  t h a t  com ple te  p r o te c t io n  i s  n o t 

a t t a i n a b l e  o r  d e s i r a b l e .  I t  would b e  a t t a i n e d ,  o f  c o u rs e , i f  th e
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p e s t  w ere e r a d ic a te d . B u t, e r a d ic a t io n  i s  u s u a l ly  n o t t e c h n ic a l ly  

f e a s i b l e —we have a lo n g  way t o  go in  th e  developm ent o f  p e s t  

c o n t r o l  te c h n o lo g y . Even in  th o s e  c a s e s  where we know how t o  

e r a d ic a te  a p e s t ,  or  t o  a c h ie v e  a lm ost com p lete  p r o t e c t io n ,  th e  

c o s t  may be so  h ig h  t h a t  we do n o t know how t o  reckon  i t ,  o r  th e  

b i o l o g i c a l  s id e  e f f e c t s  may b e  so  d e le t e r io u s  t h a t  on b a la n c e

e r a d ic a t io n  i s  u n d e s ir a b le .

A v a lu e  can b e  a tta c h e d  to  th e  crop  u n it s  sa v e d . We need  

a revenu e fu n c t io n  w hich  e s t a b l i s h e s  th e  v a lu e  o f  th e  crop  in  

r e l a t io n  t o  i t s  t o t a l  su p p ly . S in ce  th e  demand fo r  a g r ic u l t u r a l  

p ro d u cts  i s  r e l a t i v e l y  i n e l a s t i c ,  we know t h a t  in  a f r e e  m arket 

t h i s  would n o t  b e a l in e a r  f u n c t io n - - a t  some p o in t  th e  in c r e a s e  

in  su p p ly  w ould have a  d e p r e s s in g  e f f e c t  on p r ic e  and th e  v a lu e  p er  

u n it  o f  th e  crop  sa v ed  would d e c l in e .  N e v e r th e le s s ,  we s h a l l  assum e 

a l i n e a r  revenu e fu n c t io n ,  m eaning t h a t  th e  u n i t s  o f  th e  crop  

saved  b y  p r o te c t io n  w i l l  b e  e q u a l in  v a lu e  t o  th e  u n it s  a v a i la b le  

w ith o u t p r o t e c t io n .  To e v a lu a te  a l l  th e  crop, u n i t s  l o s t  on t h i s  

b a s i s  m ight b e u n r e a so n a b le , s in c e  th e s e  u n it s  w ould r e p r e se n t  a  

m ajor a d d it io n  t o  t o t a l  s u p p ly . However, s in c e  we a re  con cerned  

o n ly  w ith  a r e l a t i v e l y  narrow range o f  a c t io n  a t  th e  m argin , we 

assum e th a t  th e  im pacts on t o t a l  su p p ly  w i l l  b e  r e l a t i v e l y  s m a ll .

In  a d d it io n  th e r e  i s  s u b s t a n t ia l  " s t i c k in e s s ” in  a g r i c u l t u r a l  

p r ic e s  due, in  p a r t ,  t o  th e  p r ic e  su p p o rt program .
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A CASE; GRASSHOPPER CONTROL

As d is c u s s e d  in  C hap ter 2 , o u r in fo rm a tio n  on lo s s e s  i s  

v e ry  l im i t e d  and even o u r d a ta  on u s e  i s  r a t h e r  p r im i t i v e .  In
43

th e  words o f  th e  Tukey r e p o r t  ;

"A ttem pts t o  compare r e l a t i v e  e f f e c t iv e n e s s  and 
c o s t s  o f  h io e n v iro n m e n ta l and  p e s t i c i d e  ch em ica l 
c o n t r o l  program s i n  f o r e s t r y  and a g r i c u l t u r e  a r e  
d i f f i c u l t  b e ca u se  d e t a i l e d  and com parable s t a t i s ­
t i c s  a re  n o t  g e n e r a l ly  a v a i l a b l e .  S p e c i f i c a l l y ,  
d e t a i l e d  in fo rm a tio n  on s a le s  and u s e s  o f  p e s t i ­
c id e s  and th e  c o s ts  o f  a p p ly in g  b io e n v iro n m e n ta l 
c o n t r o l  m easures have n o t  b een  assem bled  r e g u la r ly .
M oreover, th e r e  a r e  r e l a t i v e l y  few  s a t i s f a c t o r y  
s t a t i s t i c s  on th e  v a lu e  o f  th e  crop  sa v e d .
A lthough  th e r e  a r e  many s t a t i s t i c s  t h a t  show th e  
presum ed lo s s  o f  th e  c ro p  w ith o u t c o n t r o l ,  o r  
th e  lo s s  o f  th e  c ro p  in  s p i t e  o f  c o n t r o l ,  t h e r e  
a r e  a lm o s t no v a l i d  c o m p ariso n s ."

44
T here  a r e ,  how ever, frag m en ts  o f  d a ta  a v a i l a b l e .  The 

g ra ssh o p p e r program  i s  th e  o n ly  one f o r  w hich a  tim e  s e r i e s  c o u ld  

be lo c a te d  showing th e  v a lu e s  sav ed  by  c o n t r o l  m easures in  r e l a t i o n  

to  lo s s  e s t im a te s .  These d a ta  a r e  shown in  T ab le  6 . U n fo r tu n a te ly , 

th e  s e r i e s  i s  l im i t e d  t o  th e  p e r io d  1937- 4? •  Even t h i s  re c o rd  i s  

in c o m p le te , s in c e  n o t a l l  s t a t e s  r e p o r te d  in  each  y e a r .  The d a ta  

have b e en  a d ju s te d ,  f o r  p u rp o se s  o f  th e  fo llo w in g  a n a ly s i s ,  by  

e s t im a t in g  th e  m iss in g  s t a t e  r e p o r t s  in  o rd e r  t o  o b ta in  a  more ■ 

c o n s i s t e n t  tim e  s e r i e s . Summing th e  v a lu e s  d e s tro y e d  each  y e a r  

and th e  v a lu e s  saved  by  c o n t r o l  p ro v id e s  u s  w ith  a  f ig u r e  f o r  th e  

p o t e n t i a l  l o s s .

43psAC R e s to r in g  th e  Q u a li ty  o f  Our E nv ironm en t. The W hite 
House, November 196$. p . 267•

44pQp exam ples o f  d o l l a r  e s t im a te s  o f  lo s s e s  (an d  g a in s )  
s e e ;  G . J .  H a e u s l le r .  L osses C aused b y I n s e c t s . Y earbook o f  
A g r ic u l tu r e  1952 I n s e c t s  USDA. PSAC o p . c i t .  p p . 267- 280 .
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TABLE 6

E stim a te d  Value o f  Crops D estro y ed  by G rassh o p p ers  
and  Saved t>y C o n tro l M easures, I9 3 7 - I9 W

E stim a te d  V alue o f  Crops 
($  in  m i l l io n s )

D estro y ed  by  P o t e n t i a l
Year G rassh o p p ers Saved by  C o n tro l Loss

1937 $66 .1 $102 .8 $168 .9

1938 83^3 1 7 6 .4 260 .2

1939 48.8 128 .5 177 .3

1940 2 4 .3 4 4 .9 6 9 .2

I9J+I 2 3 .8 3G .6 5 9 .4

1942 1 6 .2 3 0 .0 46.2

1943 1 5 .9 7 .3 2 3 .2

1944 14.3 2 3 .4 3 7 .7

1945 12.7 2 9 .7 42.4

1946 2 3 .0 41.3 64.3

1947 22 .6 50.5 7 3 .1

A dapted from : Claude W akelund. E f f e c t iv e n e s s  o f  G rasshopper
C o n tro l in  th e  U n ite d  S t a t e s . ARS-Ü1- 1 , May
1955.



-70-

In  T ab le  7 i s  shown th e  p e rc e n ta g e  o f  th e  p o t e n t i a l  v a lu e  

w hich h as  b een  sav ed  to g e th e r  w ith  th e  e x p e n d itu re s  on c o n t r o l ,  

in c lu d in g  F e d e ra l  and c o o p e ra to r  c o s t s ,  f o r  each  y e a r .  F o r p u r­

p o ses  o f  s im p le  g ra p h ic  a n a l y s i s ,  th e s e  e s t im a te s  have b een  con­

v e r te d  to  th r e e - y e a r  moving a v e r a g e s . P l o t t i n g  t h i s  r e l a t i o n s h ip  

g r a p h ic a l ly ,  a s  in  F ig u re  8 , p ro d u ces  a  f u n c t io n  t h a t  i s  s im i la r  

to  o u r h y p o th e t ic a l  f i g u r e .  The d eg ree  o f  p r o te c t io n  r i s e s  r a p id ly  

f o r  th e  f i r s t  one m i l l io n  d o l l a r s ,  from  an  e x t r a p o la te d  p r o te c t io n  

l e v e l  o f  a b o u t 26 p e rc e n t  w ith  no e x p e n d itu re s  a t  a l l  t o  a  l e v e l  

o f  a b o u t 52 p e rc e n t  a t  an e x p e n d itu re  o f  one m i l l io n  d o l l a r s . The 

second  in c rem en t o f  a  m i l l io n  d o l l a r s  r e s u l t s  in  an  a d d i t io n a l  10 

p e rc e n t  p r o t e c t io n ,  w h ile  th e  t h i r d  in c rem en t p ro v id e s  o n ly  an 

a d d i t i o n a l  8 p e r c e n t ,  a s  shown in  th e  fo llo w in g  t a b l e .

' '  M arg in a l R e tu rn
P e rc e n ta g e  o f  (Change in  p e r -

M ill io n s  o f  d o l l a r s  P o t e n t i a l  Crop c e n ta g e  p e r  u n i t
o f  e x p e n d itu re s  ■ P ro d u c tio n  o f  e x p e n d itu re s )

0 26

1 52 26

2 62 10

3 68 6

4 72 '  4

5 74 2
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TABLE 7

Comparison Betw een V alues Saved and E x p en d itu res  
fo r  G rasshopper C on tro l

Year
P er cen t o f  P o t e n t ia l  E xp en d itu res

V alue Saved  ( $  in  mi l l i o n s )
( 3 -y e a r  m oving a v e r a g e s )

6 7 .0  $3*8

68.2 4.2
1938

1939

1940 ^ 5 .6  3*1

1941 63 .2

1942 52 .2 1.0 

1 .2  

1.1

1945 65 .5  ^'9

1946 6 7 .8  2 .7

1943 52 .9

1944 5 4 .6
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FIGÜKE 8

Dhe P r o te c t io n  Supply  F u n c tio n  
i n . Gras shopper C o n tro l
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(M ill io n s  o f  D o lla r s )
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A more s o p h i s t i c a te d  a n a ly s i s  i s  n o t w o rth w h ile , g iv en  

th e  w eakness o f  o n r d a t a .  B ut t h i s  s im p le  a n a ly s i s  d oes seem t o  

v e r i f y  o u r assum ed f u n c t io n a l  r e l a t i o n s h i p .

T h is  a n a ly s i s  su g g e s ts  t h a t  th e  amount o f  p r o te c t io n  

s u p p lie d  i s  s u b je c t  t o  d im in is h in g  r e t u r n s . I t  i s  v e ry  h ig h  up 

t o  a b o u t two m i l l i o n  d o l l a r s .  T here i s  a  r e a l  in c r e a s e  up to  

a b o u t th r e e  m i l l io n  b u t  beyond t h a t  th e  amount o f  p r o te c t io n  

p u rc h a se d  p e r  a d d i t i o n a l  d o l l a r  o f  e x p e n d itu re  s la c k e n s  r a p i d l y .  

T h is  does n o t mean t h a t  e x p e n d itu re s  beyond th r e e  m i l l i o n  do n o t 

p a y , i t  o n ly  su g g e s ts  t h a t  e x p e n d itu re s  in  e x c e ss  o f  t h i s  amount 

sh o u ld  be c a r e f u l ly  s c r u t i n i z e d .  I t  may be t h a t  th e y  a r e  more

v a lu a b le  e lse w h e re .

We may a l s o  presum e t h a t  th e  p r o te c t io n  su p p ly  fu n c t io n

w i l l  change o v e r tim e  a s  th e  r e s u l t  o f  new te c h n o lo g y . In  g r a s s ­

hopper c o n t r o l  th e r e  i s  l i t t l e  doub t t h a t  th e  in t r o d u c t io n  o f  

a e r i a l  s p ra y in g  o f  c h lo r in a te d  h y d ro ca rb o n s  was more e f f i c i e n t  

th a n  th e  ground  d i s t r i b u t i o n  o f  b a i t s .  W hether, in  f a c t ,  t h i s  

r a i s e d  th e  fu n c t io n  s i g n i f i c a n t l y ,  p ro d u c in g  g r e a t e r  p r o te c t io n  

f o r  a  g iv en  e x p e n d itu re ,  we w ere n o t a b le  t o  show c o n c lu s iv e ly

w ith  th e  d a ta  a v a i l a b l e .

To com plete  o u r model we m ust e s t a b l i s h  a  rev en u e  fu n c ­

t i o n .  We can  h y p o th e s iz e  t h a t  th e  v a lu e  o f  th e  u n i t s  saved  

depends upon th e  number o f  u n i t s  s a v e d , th e  u n i t s  sav ed  a s  a  

p e rc e n t  o f  no rm al su p p ly , and  th e  e l a s t i c i t y  o f  demand.
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I f  we assum e t h a t  p r i c e  i s  r e l a t i v e l y  c o n s ta n t  and  thus, 

in  e f f e c t ,  th e r e  i s  c o n s id e ra b le  dam pening o f  th e  impact of 
changes in  supply and in  th e  e l a s t i c i t y  o f  demand th e n  the value 
of units saved is directly related to price and ve can express 
the total value added in direct relation to the number of units 
s a v e d . Diagramatically, this i s  shown in  Figure 9 a s  function

OA o r  OB.

By reversing the a x is  o f  the protection su p p ly  function 
o f  F ig u re  8 , and placing i t  on th e  same g ra p h , we can  th e n  deter­
mine th e  optimum point t o  w hich t o  c a r r y  expenditures. I f  the 
revenue function lies a lo n g  OA, we sh o u ld  spend  a b o u t $750 thou- 
sand and settle on a protection level of ]0 percent. If, however, 
we assume a  revenue f u n c t io n  OB, then we sh o u ld  spend  about 
$3 3 /4  m i l l io n  and aim  f o r  a  45 p e r c e n t  p r o t e c t io n  level. 
Diagramatically, these are the points where the slopes of the two 
l i n e s  a re  e q u a l ,  t h a t  i s ,  w here marginal rev en u e  e q u a ls  m a rg in a l 

c o s t .  In  th e  ab sen ce  o f  d a ta  f o r  th e  v a lu e s  added by  g ra s sh o p p e r  

protection, we can only bracket the relevant range of expenditures.
U n fo r tu n a te ly  d a ta  f o r  programs o th e r  th a n  grasshopper 

are not available. The desirability of collecting such data has 
b een  d is c u s s e d  f o r  y e a r s  by  e n to m o lo g is ts ,  b u t  no s y s te m a tic  

program for th e  collection o f  d a ta  h as  been  in a u g u ra te d  on a

n a tio n w id e  b a s i s .

I f  s im i la r  d a ta  w ere a v a i l a b l e  f o r  o th e r  p ro g ram s, i t

w ould b e  p o s s ib l e ,  u s in g  th e  m odel d e s c r ib e d  a .o v e ,  t o  a ev e lo p  a  

p r o t e c t io n  su p p ly  f u n c t io n  f o r  each  o f  them . I f  in  f a c t ,  p rogram s
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f ig u r e  9

The O n tim iz in R  Model

V alue
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o r
E x p e n d itu re s  

(M il l io n s  o f  D o l la r s )
5

4

3

2

1

1000 20

P e rc e n t  P r o te c t io n
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w ere found  t o  be  above o r  below  th e  optimum p o in t s ,  th e n  s h i f t s  

in  r e s o u rc e s  c o u ld  be made from one program  t o  a n o th e r .

One k in d  o f  te c h n o lo g ic a l  change m igh t be  n o te d  h e r e .

Suppose t h a t  th e  s t e r i l e  m ale te c h n iq u e  i s  a d a p te d  by  r e s e a rc h  

t o  a  new in s e c t  and  i t  i s  p ro p o sed  t h a t  th e  i n s e c t  can  be  e r a d ­

i c a t e d  in  5 y e a r s  a t  an  e x p e n d itu re  o f  $20 m i l l i o n .

T h is su g g e s ts  t h a t  th e  p r o t e c t io n  su p p ly  fu n c t io n  s h i f t e d  

upward and t h a t  i t  i n t e r s e c t s  th e  100 p e rc e n t  p r o te c t io n  l i n e  a t  

$20 m i l l i o n .  W hereas, o r i g i n a l l y  an  e x p e n d itu re  o f  $20 m i l l i o n  

o v e r th e  5 y e a r  tim e  p e r io d  m igh t have p ro duced  o n ly  80 p e rc e n t  

p r o t e c t i o n .  W hether o r  n o t  we sh o u ld  expend th e  $20 m i l l io n  f o r  

com ple te  e r a d ic a t io n  o r  c o n tin u e  t o  r e c e iv e  80 p e r c e n t  p r o t e c t io n  

by  an  e x p e n d itu re  o f  $10 m i l l io n  w i l l  th e n  become an  a p p r o p r ia te  

q u e s t io n .  T here  i s  no a p p a re n t re a so n  why th e  m ere e x is te n c e  o f  

e r a d ic a t io n  te c h n o lo g y  sh o u ld  commit us t o  an e r a d ic a t io n  p rog ram .

Under some c o n d it io n s  th e  com ple te  rem oval o f  a  s p e c ie s  

from  th e  env ironm ent m ig h t on ly  p ro v id e  an  o p p o r tu n i ty  f o r  com peting  

s p e c ie s  t o  f i l l  th e  g ap . We would have t o  c o n s id e r  w hether th e  

l a t t e r  s p e c ie s  m igh t b e  a  more c o s t l y  p e s t  th a n  th e  fo rm er. When 

a l l  th e  v a lu e s  a r e  c o n s id e re d  and  a l t e r n a t i v e  e x p e n d itu re s  have 

b een  w eighed , e r a d ic a t io n  may n o t b e  th e  b e s t  a l t e r n a t i v e .
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OTHER VALUES

Throughout th e  d is c u s s io n  o f  m odels p re s e n te d  ab o v e , we 

have assum ed a  revenue  fu n c t io n  b a se d  on th e  m ark e t v a lu e  o f  th e  

c ro p  sav e d . In  so d o in g  we have been  b a la n c in g  th e  j o i n t  expen­

d i t u r e s  o f  p u b l ic  and p r i v a t e  funds a g a in s t  p r i v a t e  re v e n u e s .

T h is  may n o t have been  a s  i r r a t i o n a l  a s  i t  seems d u r in g  th e  e a r ly  

developm ent o f  p u b l ic  p e s t  c o n t r o l  p ro g ram s. T h is  was a  p e r io d  

when th e r e  was a  h ig h  d e g re e  o f  p u b l ic  i n t e r e s t  in  in s u r in g  an 

a d e q u a te  and s t a b l e  su p p ly  o f  a g r i c u l t u r a l  p r o d u c ts .  B ut many 

o th e r  k in d s  o f  program s have b een  d ev e lo p ed  to  a c h ie v e  th e s e  

o b je c t iv e s  and p u b l ic  p a r t i c i p a t i o n  in  th e  p r e s e n t  program s can 

no lo n g e r  be  j u s t i f i e d  s o le l y  on t h a t  b a s i s .

In  a d d i t io n ,  t h e r e  i s  e v id en c e  t h a t  p u b l ic  v a lu e s  have 

s h i f t e d  from  p ro d u c tio n  e f f i c i e n c y  t o  th e  a m e n i t i e s . T here  i s  

c e r t a i n l y  no re a so n  to  assume t h a t  th e  con sen su s o f  p u b l ic  v a lu e s  

rem a in s  c o n s ta n t .  In d e e d , among th e  f a c to r s  b r in g in g  a b o u t a  

change in  p u b l ic  v a lu e s  i s  th e  enorm ously  s u c c e s s f u l  e f f o r t  to  

a c h ie v e  an  e f f i c i e n t  a g r i c u l t u r e  p ro d u c in g  a  r e l i a b l e  fo o d  su p p ly . 

The e f f i c i e n c y  o f  such  p ro d u c tio n  i s  ta k e n  f o r  g ra n te d ,  a s  i t  i s  

in  so  much o f  o u r i n d u s t r i a l  p ro d u c tio n  a s  w e l l .

Among th e  a m e n it ie s  on w hich p u b l ic  v a lu e s  now fo cu s  i s  

e n v iro n m e n ta l p o l l u t i o n - - t h e  r a t h e r  o bv ious p o l lu t i o n  o f  o u r a i r ,  

w a te r ,  e t c . ,  r e s u l t i n g  from  expanded re s o u rc e  u se  b y  a  r a p id ly  

grow ing  p o p u la t io n .
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P u b lic  p o l ic y  seek s  a  re sp o n se  and many new F e d e ra l  and 

State programs have begun as a result. Environmental health is 
one o f  th e s e  p ro g ram s. B ut c l e a r l y ,  t h i s  i s  a l s o  a  m a tte r  o f  

a m e n itie s  and  n o t j u s t  h e a l t h .  Most o f  th e  s c i e n t i f i c  evidence 
o f  damage t o  human h e a l t h  i s  e i t h e r  s p e c u la t iv e  o r  p o t e n t i a l .  

E s th e t ic  values o f te n  p la y  th e  m ajo r r o le  i n  a n t i - p o l l u t i o n  

cam paigns.

P re s e n t  te c h n o lo g y  f o r  p e s t  c o n t r o l  i s  e x c e e d in g ly  

p r im i t iv e  r e l a t i v e  t o  th e  p o s s i b i l i t i e s  re c o g n iz e d  in  th e  

l a b o r a to r i e s  and th e  p o t e n t i a l  in h e r e n t  in  ou r m ost s o p h i s t i -  

cated biological knowledge. The massive release of broad 
spectrum chemical pesticides into the environment is surely 
a very c ru d e  and e x p en s iv e  way to c o n t r o l  an  a g r i c u l t u r a l  p e s t .  

Compare this method with the relatively more delicate techniques 
aimed at a single species, the screwworm fly. A canister of 
these flies is treated with just the righj: dosage of gamma rays 
t o  s t e r i l i z e  th e  m ale gonads w ith o u t interferring w ith  th e  

insect's essential vitality. This represents a spread in tech­
nological development which illustrates the crudeness of present

m eth o d s.

A nother m easure o f  th e  in h e r e n t  weakness of our 

technology it the development of resistance to pesticides by 
various species of insects. It is not a very powerful control 
technique w hich can  b e  so readily n e g a te d  by  th e  b re e d in g  o f  a 

few g e n e ra t io n s  o f  i n s e c t s .
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C e r ta in ly  th e  a g r i c u l t u r a l  r e s e a r c h  community, F e d e ra l ,  

S ta te  and p r iv a t e  h as  an o p p o r tu n i ty  and a  c h a l le n g e .

A t th e  moment we seem to  he in  th e  e a r ly  s ta g e s  o f  a  m ajor 

p u b lic  s h i f t .  The a g r i c u l t u r a l  community was p u t  on th e  d e fe n s iv e  

by th e  ap p ea ran ce  o f  " S i le n t  S p r in g ."  F is h  and w i l d l i f e  and h e a l th  

i n t e r e s t s  (b o th  t i e d  up w ith  a m e n i t i e s ) w i l l  c o n tin u e  to  keep th e  

p re s s u re  on. Much o f  th e  a g r i c u l t u r a l  community te n d s  t o  b e  some­

what r i g i d  and c o n s e rv a tiv e  in  th in k in g .  U ndoubtedly  i t  w i l l  

c o n tin u e  to  d ev o te  s u b s t a n t i a l  r e s o u rc e s  t o  " f ig h t in g  b ack  and 

to  p r o te c t io n  o f  th e  s t a t u s  quo, r a t h e r  th a n  th e  a g g re s s iv e  p u r ­

s u i t  o f  new te c h n iq u e s  and a p p ro a c h e s . B ut many s ig n s  p o in t  to  

an end o f  such r e s i s t a n c e  a s  b o th  th e  p o l i t i c a l  and  economic power 

o f  farm  p ro d u c e rs  d e c l in e .  T h is  w i l l ,  o f  c o u rs e , b e  o f f s e t  to  

some e x te n t  by  th e  grow th o f  th e  su p p ly  m a rk e tin g  and  d i s t r i b u t i o n  

s e c t o r s , some e lem en ts  o f  w hich a l ig n  th em se lv e s  w ith  p ro d u c e rs .

I t  i s  c l e a r  t h a t  a  c o n s id e r a t io n  o f  v a lu e s  in  d e te rm in in g  

th e  a l l o c a t i o n  o f  re s o u rc e s  among th e s e  program s m ust c o n s id e r  a  

ch an g in g  s e t  o f  v a lu e s  many o f  w hich a r e  n o t q u a n t i f i a b le  in  

t r a d i t i o n a l  economic m odels . Many o f  to d a y 's  program s and 

in c r e a s in g ly  to m o rro w 's  w i l l  be  lau n ch ed  as  a  c o l l e c t i v e  e f f o r t  

t o  ta k e  ad v an tag e  o f  new te ch n o lo g y  u n d e r F e d e ra l  l e a d e r s h ip .

These com m unities a r e  n o t m o n o lith ic  in  t h e i r  v ie w p o in ts , 
■ffish and w i l d l i f e  i n t e r e s t s  a r e  o f te n  co ncerned  w ith  th e  c o n t r o l  o f  
s p e c ie s  as  w e l l  a s  t h e i r  p r o t e c t io n .  H e a lth  i n t e r e s t s  a r e  co ncerned  
w ith  th e  i n s e c t  v e c to r s  o f  such d is e a s e s  as  m a la r ia  w hich i s  o f  
w o rld -w id e  c o n ce rn — in  a d d i t io n  t o  p o l lu t io n  o f  th e  en v iro n m en t.
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T'he fram ew orks w hich we have c o n s id e re d  w i l l  he  h e l p f u l  in  

e v a lu a t in g  them . The d e c is io n  w i l l  be  made in  th e  p o l i t i c a l  

a re n a  th ro u g h  th e  b u d g e ta ry  p ro c e s s .  The p erfo rm an ce  o f  t h a t  

p ro c e s s  i s  th e  s u b je c t  o f  th e  fo llo w in g  c h a p te r s .



CHAPTER 5. THE ALLOCATIONS

T his  c h a p te r  w i l l  d is c u s s  th e  p r e s e n t  a l l o c a t i o n  o f  funds 

among th e  ARS p la n t  p e s t  c o n t r o l  p ro g ram s. A rev iew  o f  th e s e  

f a c t s  i s  p r e f a to r y  to  th e  d is c u s s io n  o f  th e  p ro c e s s  by w hich 

th e s e  a l l o c a t io n s  were d e r iv e d .  T hat i s  th e  s u b je c t  o f  C hap ter 6 . 

F i r s t  we w i l l  rev iew  th e  a l l o c a t io n  among th e  in d iv id u a l  program s 

and how t h i s  h as  changed o v e r tim e . S eco n d ly , we w i l l  lo o k  a t  th e  

a l l o c a t i o n  o f  funds on a  g eo g rap h ic  b a s i s .

The t o t a l  funds a v a i l a b le  f o r  th e  c o o p e ra t iv e  p la n t  p e s t  

c o n t r o l  program s from  F e d e ra l ,  S ta te  and  lo c a l  so u rc e s  have grown 

from  $0.4  m i l l io n  in  I9O7 t o  $28.7 m i l l i o n  in  196 5 « T h is grow th 

in  a c t i v i t y  i s  i l l u s t r a t e d  in  F ig u re  1 0 . A th r e e  y e a r  moving 

av e rag e  h as  b een  employed t o  smooth o u t m inor i r r e g u l a r i t i e s .

The s u b s t a n t i a l  b u lg e  in  th e  l a t e  I92O ' s i s  due t o  th e  

more th a n  $10 m i l l io n  expended f o r  th e  e r a d ic a t io n  o f  th e  

M ed ite ran ean  f r u i t  f l y .  The b u lg e  in  th e  l a t e  I93O ' s i s  due to  

funds expended to  combat th e  sev e re  g ra ssh o p p e r o u tb re a k s  o f  

th o s e  y e a r s .  The r a p id  in c re a s e  in  th e  1950 ' s  i s  due t o  a n o th e r  

o u tb re a k  o f  M edfly , to g e th e r  w ith  th e  b e g in n in g  o f  new program s 

f o r  Khapra B e e t le ,  s e v e r a l  nem atodes, W itchweed and F ir e  A n t.

-8 1-
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THE FEDERAL SHARE

As illustrated in Figure 11, the trend in the share of 

funds for all plant pest control programs supplied by the Federal 

Government has varied. Changes in the proportion of the Federal 

share reflect actions on the part of State and local participants 

as well as changes in Federal funding. The Federal share has 
varied from as little as 35*9 p e rc e n t  in I9O9 to as much as 8O.5 

percent in I9 3 8. Figure 11 is plotted on the basis of a five- 
year moving average in order to dampen the effect of decisions 
on individual programs and provide an insight into the trend in 
Federal sharing. An analysis of the illustration indicates t h a t  

four phases may be distinguished :
Phase I (1909-1931). The early period. During 
this phase the Gypsy I>fc)th program dominated the 

scene and fluctuations in the Federal share were 

due primarily to State actions.
Phase II (1931-19 0̂). Increase. During this phase 

the Federal share increased steadily and many new 

programs began. The increase in the Federal share was 

due primarily to a decline in State participation.

Phase III (1940-1956). Decline. During World 
War II, and for almost a decade afterward, the 
Federal share declined. Federal funds increased 

during this period, but the funds supplied by 

cooperators increased more rapidly.
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Phase IV (I956-I963). U p tu rn . E ver s in c e  1956 

th e  F e d e ra l  s h a re  in  th e  p ro g ram s h a s  s t e a d i l y  

in c r e a s e d .  T h is  i s  o c c u r r in g  a p p a r e n t ly  b ecau se  

o f  th e  "beginning o f  a  num ber o f  new program s in  

w hich th e  F e d e ra l  sh a re  i s  q u i t e  h ig h ,  e . g . ,

Khapra B e e t le ,  65 p e r c e n t ;  W itchw eed, 80 p e r c e n t ;

F i r e  A nt, 63 p e r c e n t .

h o t  o n ly  do th e s e  movements r e f l e c t  th e  d e c is io n s  o f  th e  

F e d e ra l  and S ta te  Governments and  t h e  c o o p e r a to r s ,  th e y  a r e  a l s o  

a  com posite  o f  d e c is io n s  on th e  i n d i v i d u a l  p l a n t  p e s t  c o n t r o l  p ro­

gram . The a g g re g a te  m ovements, h o w e v er, - r e f l e c t  m ajor p o l i t i c a l ,  

economic and f i s c a l  c h a n g e s . A d i s c u s s io n  o f  th e s e  changes i s  

beyond th e  scope o f  t h i s  a n a l y s i s .  The u p tu rn  in  Phase IV ( 1956-  

1963) r e p r e s e n ts  th e  need  t o  em ploy in c r e a s in g ly  s o p h i s t i c a te d  

p e s t  c o n t r o l  te c h n o lo g y  o v e r w id e r  g e o g ra p h ic  a r e a s  w here th e  

F e d e ra l  Government m ust ta k e  th e  l e a d e r s h i p .

The p e rc e n ta g e  o f  funds s u p p l ie d  by  th e  F e d e ra l  Government 

f o r  p a r t i c u l a r  program s v a r ie s  from  a b o u t 20 t o  85 p e r c e n t .  These  

s h a re s  a r e  d e te rm in e d  by  n e g o t i a t i o n s  betw een  th e  F e d e ra l  Government, 

t h e  S ta te  G overnm ents, and  a g r i c u l t u r a l  p r o d u c e r s .

F e d e ra l  e x p e n d itu re s  have s t e a d i l y  in c r e a s e d .  F ig u re  12 

i l l u s t r a t e s  th e  t r e n d  from  I9O8 t o  19^5 • r a t e  o f  in c r e a s e  has

b een  g ra d u a lly  d e c l i n in g - - th e  r a t e  o f  in c r e a s e  in  th e  l a s t  tw en ty  

y e a rs  has b e e n - s u b s ta n t i a l ly  l e s s  th a n  th e  r a p id  growth o f  th e  

f i r s t  two o r  t h r e e  d e c a d e s .



-8 6 -

FIG-ÜRE 12

Trends in  F e d e r a l Expenditures 
f o r  P e s t  C on tro l Programs

1900-1965

I'dL l i i o n s  
o f  D o lla r s

Millions 
of Dollars

1910 1920 1930
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THE PROGRAM MIX

In  th e  h i s t o r y  o f  p la n t  p e s t  c o n tr o l  th e r e  have b een  

o r g a n iz e d  programs a g a in s t  a b o u t two dozen  p e s u s .  However, 

o n ly  ab ou t e ig h t  o f  th e s e  program s can  be c o n s id e r e d  major in  

th e  s e n se  th a t  th e y  r e p r e s e n t  c u r r e n t an n ual e x p e n d itu r e s  o f  

o v er  one m i l l io n  d o l la r s  a  y e a r  and h ave  c o n tin u ed  fo r  an

ex ten d ed  p e r io d .

T ab le 8 d is p la y s  t h e  a l l o c a t i o n  o f  t o t a l  funds fo r  th e s e

e ig h t  m ajor program s a t  s e l e c t e d  f iv e - y e a r  in t e r v a l s .  The amount 

o f  d o l la r s  expended on e a c h  program i s  g iv e n  t o  th e  n e a r e s t  on e-  

t e n th  m i l l io n  to g e th e r  w ith  th e  p r o p o r t io n  o f  a l l  p la n t  p e s t  

c o n t r o l  programs w hich t h a t  amount r e p r e s e n t s .

B ote  t h a t  th e  Gypsy Moth program  has d e c l in e d  o ver  th e  

y e a r s  in  i t s  r e l a t iv e - s h a r e  o f  th e  t o t a l  fu n d s , w hereas m ost o f  

th e  o th e r  programs have te n d e d  t o  grow about a s  f a s t  a s  th e  t o t a l  

program g ro w s. The g ra ssh o p p er  program has f lu c tu a te d  w id e ly  

(from  4 p e r c e n t  t o  22 p e r c e n t )  in  o rd er  t o  m eet ep idem ic c o n d i­

t io n s  on th e  p l a i n s .  The tw o new program s, Witchweed ( 1957) 

and F ir e  Ant (I958), l e s s  th a n  a d ecad e o ld ,  consume more than  

one -  q u art e r  o f  th e  Ibnds a v a i l a b l e .
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GEOGRilPHIC DISTRIBUTION

The d i s t r i b u t i o n  o f  e x p e n d itu re s  f o r  p la n t  p e s t  c o n t r o l  

program s among th e  S ta te s  m igh t be e x p ec te d  t o  r e l a t e  to  t h e i r  

r e l a t i v e  a g r i c u l t u r a l  im p o rtan ce . Yet c e r t a i n  S ta te s  o f  l e s s e r  

ran k  in  a g r i c u l t u r a l  im portance  r e c e iv e  s u b s t a n t i a l  a l l o c a t io n s  

o f  f u n d s .

T ab le  9 shows a  com parison  betw een th e  n in e te e n  S ta te s  

t h a t  ra n k  h ig h e s t  in  a g r i c u l t u r a l  im p o rtan ce  and th e  p ro p o r t io n  

o f  p e s t  c o n tr o l  fu n d s  a l lo c a te d  to  them . The to p  t e n  S ta te s  

re c e iv e  o n ly  2%.5 p e rc e n t  o f  th e  t o t a l  f u n d s .

There may b e  some s ig n i f ic a n c e  to  th e  f a c t  t h a t  th e  

Chairm an o f  th e  House Subcom m ittee on A p p ro p r ia tio n s  i s  from  

M is s i s s ip p i ,  and th e  Chairman o f  th e  S en a te  Subcom m ittee on 

A p p ro p r ia tio n s  i s  from  F lo r id a .  We w i l l  t e s t  th e  p o s s i b i l i t y  

o f  su ch  a  r e l a t i o n s h ip  and compare th e  S ta te  d i s t r i b u t i o n  o f  

p o l i t i c a l  in f lu e n c e  in  th e  A p p ro p r ia tio n s  Com m ittees w ith  th e  

a l l o c a t i o n  o f  fu n d s f o r  p la n t  p e s t  c o n t r o l  among th e  S t a t e s .

S u b je c t iv e  o b s e rv a tio n s  su g g e s t t h a t  m ost o f  th e  power 

l i e s  in  th e  hands o f  th e  subcom m ittee ch a irm an . We w i l l  s c o re  

two p o in t s  fo r  each  y e a r  t h a t  a  S ta te  p ro v id e s  a  subcom m ittee 

ch a irm an . The o v e r a l l  chairm an o f  th e  A p p ro p r ia tio n s  Committee 

in  each  body y ie ld s  ab o u t o n e -h a lf  th e  in f lu e n c e  o f  th e  su b ­

com m ittee chairm an . T h e re fo re , we w i l l  s c o re  one p o in t  f o r  each  

y e a r t h a t  a  S ta te  has a  man in  t h a t  r o l e .  A t h i r d  p o s i t io n  o f  

in f lu e n c e  i s  t h a t  o f  ra n k in g  m in o r i ty  member o f  th e  su b co m m ittee .
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;n.'.T)".rj.son cultural importance
a ra )ntrol luncL A llo c a t io n  ( 1988- 6 7̂)

r i  c u l t u r a l  lanoruanc

T

8

9
10
11

12

13
11

15
l 6

17
18

19

California

Texas

lova
Illinois
North Carolina
Minnesota

Ohio
Indiana

Kansas
Wisconsin

Missouri

Nebraska

Mississippi

Michigan

Kentucky

Georgia
Arkansas

Oklahoma

Florida
31 Other States

Allocation of Funds
Percent Cumulative percent

3.1

6.5 
0.6  

0.7"

1 2 .5

1 .5

1 .2

0 .5

0 .3

0 .6

0 .8

0 .3

8 .7

3 .7

0.4
8.6

1 .8

0 .5

6.6

41.1

9 .6  

10 .2

1 0 .9

2 3 .4

2 4 .9  

2 6 .1

2 6 .6

2 6 .9

27 .5

2 8 .3

28.6

3 7 .3

41.0

41.4

5 0 .0

5 1 .8

5 2 .3

5 8 .9

1 0 0 .0
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We w i l l  s c o re  o n e - h a lf  p o in t  f o r  each  y e a r  t h a t  a  S ta te  has a 

man in  t h a t  r o l e .  T h is  means t h a t  we a r e  ju d g in g  th e  subcom m ittee  

chairm an  to  be  fo u r  tim e s  a s  i n f l u e n t i a l  a s  th e  ra n k in g  m in o r i ty  

member. The r e s u l t s  o f  t h i s  ra n k in g  a r e  p re s e n te d  in  T ab le  10 .

In  th e  r e l a t i o n s h i p  betw een  p o l i t i c a l  in f lu e n c e  and 

a g r i c u l t u r a l  im p o rta n c e , n o te  t h a t  o n ly  tw o o f  th e  to p  te n  

S ta te s  i n  p o l i t i c a l  in f lu e n c e  (M in n eso ta  and I l l i n o i s )  ra n k  

among th e  to p  te n  S ta te s  in  a g r i c u l t u r a l  im p o rta n c e , and  f iv e  

o f  th e  to p  te n  in  p o l i t i c a l  In f lu e n c e  do n o t even  ra n k  among 

th e  to p  n in e te e n  in  a g r i c u l t u r a l  im p o rta n c e .

T h is  rough  e in a ly s is  does i n d ic a te  t h a t  p o l i t i c a l  

in f lu e n c e  i s  a  s i g n i f i c a n t  f a c t o r  in  th e  g e o g rap h ic  d i s t r i b u t i o n  

o f  fu n d s . S ix  S ta te s  (G e o rg ia , M is s i s s ip p i ,  A riz o n a , T ex as , 

F lo r id a ,  and L o u is ia n a ) ,  whose r e p r e s e n ta t iv e s  have e x e r c is e d  

c o n t r o l  o f  th e  A p p ro p r ia tio n s  Com m ittees i n  b o th  h o u ses  o f  th e  

C ongress f o r  many y e a r s ,  r e c e iv e d  40 p e r c e n t  o f  a l l  p l a n t  p e s t  

c o n t r o l  fu n d s— d u rin g  th e  p e r io d  1933- 19^^*

From th e  p o in t  o f  view  o f  econom ic lo s s  and e q u i ty  

among c i t i z e n s ,  th e r e  i s  l i t t l e  d o u b t t h a t  th e  p r e s e n t  system  

f o r  m aking a l l o c a t i o n  d e c is io n s  d is c r im in a te s  in  fa v o r  o f  

c e r t a i n  a r e a s ,  c e r t a i n  com m odities and g roups o f  p r o d u c e r s , 

e . g . ,  c o t to n  o r  c i t r u s .  S m all g r a in  p ro d u c e rs  f o r  exam ple, do 

n o t  have an  e q u a l o p p o r tu n i ty  f o r  F e d e ra l  a c t i o n  on t h e i r  b e h a l f .  

T h is  may be  b e c a u se  th e y  a r e  n o t  a s  w e l l  r e p r e s e n te d  i n  th e  power 

s t r u c t u r e  o f  th e  A p p ro p r ia tio n s  C om m ittees.
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x/-3 LS 10

Com parison Between PoA. i t i c a l  In f lu e n c e  and
Past C ontrol Fund A llo c a t i o n  ( 1933- 64)

P o l i t i c a l  In flu en ce A llo c a t io n o f  Fanas
Rank Sta'ce P e rc e n t Cumulative p ercen t

]_ Georgia 8 .6 —

2 M is s is s ip p i 8 .7 1 7 .3

5 M issouri 0 .8 1 8 .1

4 North Dakota 0 .3 1 8 .4

5 . V ir g in ia 1-5 1 9 .9

6 I l l i n o i s 0 .7  ■ 2 0 .6

7 M innesota 1 .5 2 2 .1

8 A rizona 3*7 2 5 .8

9 Texas 6 .5 3 2 .3

10 F lo r id a 6 .6 3 8 .9

11 L ouisiana 5 .7 4 4 .6

12 New Hampshire 0 .3 4 4 .9

13 Colorado 0 .6 4 5 .5

14 Kansas 0 .3 4 5 .8

15 New York 6.2 5 2 .0

l6 T ennessee 2.1 5 4 .1

17 Oregon 0 .3 5 4 .4

18 W ashington 0.4 5 4 .0

32 Other S ta t es - - 1 0 0 .0
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Eow much p ow er'd oes th e  C ongress have in  d e term in in g  th e  

a l l o c a t io n  o f  F e d e r a l funds fo r  p la n t  p e s t  c o n tr o l  in  r e l a t io n  

t o  th e  E x e c u tiv e  Branch? How d oes t h i s  p r o c e s s  o f  d e c i s io n ­

making o p era te?  That i s  th e  s u b je c t  o f  C hapter 6 .



CHAPTER 6 .  THE ALLOOATiaG PROCESS

In  th e  p r iv a t e  s e c t o r  th e  p r ic e  sy stem  i s  th e  p r in c ip a l  

mechanism fo r  th e  a l l o c a t io n  o f  r e s o u r c e s .  In  a m ixed s o c i e t y  

th e  r o l e  o f  th e  p r ic e  system  i s  m o d ified  b y  governm ental a c t io n  

th a t  now assum es s u b s t a n t ia l  p r o p o r t io n s , f e d e r a l  e x p e n d itu r e s  

r e p r e se n t  about o n e - s ix t h  o f  th e  Gross N a t io n a l P roduct and 

t h e i r  in f lu e n c e  ex ten d s  fa r  beyond t h i s  m easure o f  im p ortan ce .

The o b j e c t iv e s  o f  th e  p u b lic  economy are  t o  s u p p le ­

ment a n d /o r  to  su p p la n t m arket s e c t o r  a c t i v i t i e s  so  a s  t o  overcome 

d e f i c i e n c i e s  in  perform ance and t o  p ro v id e  fo r  c e r t a in  fu n c t io n s  

w hich th e  p r iv a te  economy can n ot or w i l l  n o t  fu r n is h .  The 

a l l o c a t i n g  mechanism in  th e  p u b l ic  s e c t o r  i s  th e  b u d g e ta ry  

p r o c e s s .

B u d getin g  i s  b a s i c a l l y  a p o l i t i c a l  p r o c e ss  in  w hich  

d e c i s io n s  are made a s  t o  who g e t s  how much. Funds a r e  c o l l e c t e d  

a s  ta x e s  on th e  b a s i s  o f  one d i s t r ib u t io n  p a tte r n  and expended  

in  a d i f f e r e n t  p a t t e r n .  N e ith e r  o f  th e s e  d i s t r ib u t io n s  a re  n e u tr a l  

in  t h e i r  econom ic, p o l i t i c a l ,  and s o c i a l  e f f e c t s .

In th is  C hapter, we s h a l l  exam ine th e  perform ance o f  th e  

F e d e r a l b u d getary  p r o c e ss  a s  i t  r e l a t e s  t o  th e  a l l o c a t io n  o f  

funds fo r  p e s t  c o n tr o l  program s. In  d o in g  s o ,  we s h a l l  be 

p r im a r ily  con cerned  w ith  p o l i t i c a l  b e h a v io r .

M usgrave's Theory o f  P u b lic  F in an ce p r o v id es  a  u s e f u l  

approach  to  u n d ersta n d in g  th e  t o t a l  p u rp o ses  o f  th e  b u d getary
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p r c c e s s - - a  means o f  i n t e r p r e t i n g  and e x p la in in g  th e  phenomena.

He s e p a ra te s  th r e e  component f u n c t io n s —a l l o c a t i o n ,  s t a b i l i s a -  ' 

t i o n ,  and d i s t r i b u t i o n .  We a re  i n t e r e s t e d  o n ly  i n  a l l o c a t i o n .

P e s t  c o n t r o l  e x p e n d itu re s  have been  a  p a r t  o f  a g r i c u l t u r a l  

e n t e r p r i s e  th ro u g h o u t re c o rd ed  h i s t o r y .  They a r e  a  c o s t  o f  p ro d u c ­

t i o n  and most o f  them  a re  s t i l l  bo rn e  by in d iv id u a l  farm  f i r m s . 

Whenever th e r e  i s  p u b l ic  p a r t i c i p a t i o n  in  p e s t  c o n t r o l ,  th e r e  w i l l  

oe r e d i s t r i b u t i o n  e f f e c t s  on incom e. Funds d e r iv e d  from  t a x a t io n  

a re  expended to  a s s i s t  a  p a r t i c u l a r  group o f  farm  e n t e r p r i s e s .

The b e n e f i t s  a r e  n o t l im i t e d  t o  fa rm e rs , b u t  a r e  r e f l e c t e d  in  

lo w er p r i c e s  oo consum ers as  w e l l .  The c h a r a c te r  and s ig n i f ic a n c e  

01 th e s e  r e d i s t r i b u t i o n  e f f e c t s  w i l l  n o t be e x p lo re d .

P u b lic  e x p e n d itu re s  f o r  p e s t  c o n t r o l  have d e c l in e d  a s  

a  p ro p o r t io n  o f  t o t a l  p u b l ic  and p r iv a t e  in p u t s .  In  th e  1930*s 

p u b l ic  e x p e n d itu re s  f o r  g ra s sh o p p e r  c o n t r o l  may have had s i g n i f i ­

c a n t  a f i e c t s  on th e  s t a b i l i z a t i o n  and d i s t r i b u t i o n  o f  farm  incom e. 

S in ce  t h a t  tim e  th e  grow th o f  t o t a l  p e s t  c o n t r o l  a c t i v i t y  has 

been  v e ry  ra p id  r e l a t i v e  t o  th e  grow th o f  p u b l ic  p ro g ram s. Con­

s e q u e n t ly ,  th e  r e l a t i v e  im p o rtan ce  o f  d i s t r i b u t i o n  and s t a b i l i z a t i o n  

e f f e c t s  has p ro b a b ly  d e c l in e d .

S in ce  th e  1930 's  th e r e  have been  program s a d o p ted  t h a t  

w ere s p e c i f i c a l l y  aim ed a t  s t a b i l i z a t i o n  and d i s t r i b u t i o n  

o b je c t iv e s ,  e s p e c i a l l y  th e  p r i c e  su p p o rt and  c r e d i t  p rog ram s.

As th e s e  have come t o  th e  f o r e ,  th e  r e l a t i v e  im portance  o f  p e s t  

c o n t r o l  in  m eetin g  th e  o b je c t iv e s  o f  s t a b i l i z a t i o n  and d i s t r i b u ­

t i o n  has d e c l in e d .
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M usgrave's th e o r y  r e f e r s  t o  b u dget a l l o c a t io n  a s  a p r o c e ss  

w hich in f lu e n c e s  a s o c i e t y ' s  t o t a l  a l l o c a t io n  o f  r e s o u r c e s .  We 

w i l l  u s e  th e  term  a l l o c a t io n  in  a r a th e r  narrow s e n s e ,  t o  r e f e r  

t o  th e  d iv i s io n  o f  funds among F e d e r a l program s. B ecau se o f  

t h e i r  c o o p e r a t iv e  n a tu re  and th e  req u irem en ts fo r  S ta te  m atch in g , 

th e  fu n as a l lo c a t e d  t o  F e d e r a l p e s t  c o n tr o l  programs in f lu e n c e  

th e  a l l o c a t io n  o f  resource-:- by S ta te  and l o c a l  u n it s  o f  governm ent.

In  a d d i t io n ,t h e  p u b lic  p e s t  c o n tr o l  programs in f lu e n c e  

th e  a l l o c a t io n  o f  farm  firm s by en co u ra g in g  t h e i r  p a r t ic ip a t io n  and 

by s u b s t i t u t in g  f o r  p a r t  o f  t h e i r  p e s t  c o n tr o l  c o s t s .
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ï l i e  FELIRAL BUDGETARY PROCESS

The Federal budgetary process consists of three sequen­

tial stages: (l) Formulation; (̂ ) Enactment; and (3) Execution.

We will describe the process only orieily.
Budget formulation takes paace in the nxecuvive Branch 

beginning in Mrch and ending the lollowing January with the 
transmission of the President's Budget to the Congress for the 

year beginning July 1 next. The enactment stage is the responsi­

bility of the Congress, and both houses participate during the 
six or more months devoted to deuermining the amounts and purposes 

to be specified in the various appropriation acts. The execution 

of the enacted budget is the prime responsioility of the agency 

to whom the funds are appropriated; but the Congress, through 

the CkerieiraJL Jlccoimting; ()ffice ancL t,he ̂ P̂lircypi-isitiLOiis SubcoiondLttees, 
exercises an audit and oversight function in addition to the 
apportionment and appraisal functions carried out by the Bureau

of the Budget for the Chief Executive.
More or less involved in each of these stages are a set 

of direct performers. We shall distinguish these performers 
from the indirect participants who remain largely behind the 

scenes. Although the total process is structured in time and 
in organization, it is actually played rather fast and loose, 
and. c)ut:c()m,es are oft,eii difficult to predi-ct;. /I dLe:3C]riptioii of the 
behavior of the performers and the participants is essential to an

understanding of the process.

a  o h r o n r l o g i c a l  a n d  s r a p h ic  d e s c r ip t i o n  o f  th e  
p r o c e s s ,  se e  W ildavsky , o p . c i t . ,  p .  194- 199-
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Three perform ers dominate th e  a c tio n s  o f  th e form u lation  

s ta g e : ( 1 ) a bureau , o fte n  r e fe r r e d  to  as an agency—in  t h i s

case th e  A g r ic u ltu r a l Research S e r v ice ; ( 2 ) an agency, th e  D epart-
48

ment o f  A g r icu ltu re ; and ( 3) th e  Bureau o f  th e  Budget . The 

a c t iv i t y  o f  th e se  u n it s  i s  consumâted in  th e  e x e c u t iv e  budget 

document, th e  format in  which th e  d e c is io n s  o f  th e  P resid en t are  

tra n sm itted  to  th e  C ongress.

During the enactment s ta g e  d e c is io n s  are  made by th e  

subcom m ittees o f  th e  a p p rop ria tion s committee o f  each body—th e  

House and th e  S en a te . The r e s u lt s  are u su a lly  agreed to  by th e

47
I t  sh ou ld  b e  r e c o g n iz e d  t h a t  a b ureau  i s  an a r b itr a r y  

s t a r t in g  p o in t .  There i s  a c o n s id e r a b le  s t r u g g le  fo r  r e so u r c e s  
which ta k e s  p la c e  among th e  o r g a n iz a t io n a l  u n i t s  o f  a governm ent 
bu reau . The D iv is io n  i s  th e  p r in c ip a l  component around w hich  
in d iv id u a l  l o y a l t i e s  ten d  t o  fo cu s  and w ith in  w hich a m is s io n  may 
be d e f in e d .  The s e t  o f  programs under c o n s id e r a t io n  h ere i s  
c o n ta in ed  in  such  a u n it  in  th e  A g r ic u l tu r a l  R esearch  S e r v ic e —The 
P la n t P e s t  C ontro l D iv is io n .

^^A s u b je c t  o f  i n t e r e s t  i s  th e  q u e s t io n  o f  who a c t u a l ly  
makes th e  d e c i s io n s ,  i . e . ,  t o  what e x te n t  d oes th e  Budget Bureau  
make d e c is io n s  in d ep en d en tly  o f  th e  P r e s id e n t?  To what e x te n t  do 
agency d e c is io n s  a c t u a l ly  r e f l e c t  th o s e  o f  th e  S ecre ta ry ?  T h is  i s  
p a r t ly  a q u e s tio n  o f  th e  r o le  and power o f  s t a f f .  Given th e  tim in g  
and th e  la r g e  number o f  d e c is io n s  in v o lv e d , i t  i s  in e v i t a b le  th a t  
many d e c is io n s  are  i n i t i a l l y  form u la ted  by th e  s t a f f  and o f t e n  g iv en  
o n ly  cu rso ry  rev iew  by th e  r e s p o n s ib le  o f f i c i a l s . These h y p o th eses  
are su g g e s te d :  ( l )  w henever a la r g e  number o f  d e c i s io n s  i s  r e q u ir e d ,
i t  becom es in e v i t a b le  t h a t  a p r o p o r tio n  w i l l  b e  perform ed b y  s t a f f ;
(2 ) p e r m itt in g  a nuibber o f  s t a f f  d e c is io n s  i s  th e  method by which  
nhe t o t a l  nuraber o f  d e c is io n s  i s  reduced  to  m anageable p r o p o r t io n s ;
(3 ) th e  q u a l i t y  o f  o v e r a l l  d ec is io n -m a k in g  i s  p rob ab ly  im proved as  
a r e s u l t  o f  such d e c e n t r a l iz a t io n ,  s in c e  th e  a l t e r n a t iv e  may be  
c o n s o lid a t io n  in t o  u n w ied ly  and m ea n in g less  a g g r e g a te s . A major 
d éterm in en t in  th e  e x te n t  o f  s t a f f  power i s  th e  p e r so n a l p r e fe r e n c e  
o f  th e  r e s p o n s ib le  o f f i c i a l .  An E isenhow er may d e le g a te  many 
d e c i s io n s ,  w hereas a Johnson may ch oose  to  p e r s o n a lly  d e c id e  a  
la r g e  number o f  i s s u e s  in  r e l a t i v e l y  u n c o n so lid a te d  form .
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f u l l  A p p ro p r ia tio n s  C om m ittee. A c o n fe r e n c e  com m ittee c o n s i s t in g  

o f  r e p r e s e n ta t iv e s  from th e  two b o d ie s  i s  u sed  t o  s e t t l e

4-9d is a g r e e m e n ts .

Budget e x e c u t io n  in v o lv e s  a l l  o f  th e  same p e r fo r m e r s .

Each o f  them has t o o l s  f o r  m od ify in g  th e  d e c i s io n s  reach ed  in  •

th e  en actm en t. The bureau  must in t e r p r e t  th e  d e c i s io n s  and 

recom m endations o f  th e  two h ou ses and th e  c o n fe r e n c e  com m ittee  

and a s s ig n  funds through  i t s  a llo tm e n t  sy ste m . The agen cy  has  

l e g a l  a u th o r ity  to  s h i f t  some o f  th e  -funds from  one a p p r o p r ia t io n  

t o  a n o th e r . The Budget B ureau, throu gh  th e  ap p ortion m en t sy ste m ,  

c o n tr o ls  th e  o v e r a l l  r a te  o f  e x p en d itu re  and on r a r e  o c c a s io n s  

may r e se r v e  funds from u se  by th e  a g en cy . The Subcom m ittees o f  

th e  House and th e  S en a te  a r e  v e r y  a c t iv e  in  t h e i r  o v e r s ig h t  

fu n c t io n ,  ap p rov in g  c e r t a in  program a c t io n s ,  d isa p p r o v in g  o t h e r s ,  

and making s u g g e s t io n s  f o r  o r g a n iz a t io n  and management, w hich  

an agen cy  and a bureau dare n o t ig n o r e .

As t h i s  b r i e f  d e s c r ip t io n  im p l ie s ,  th e  E x e c u tiv e  and 

L e g i s la t iv e  B ranches sh a re  th e  r e s p o n s i b i l i t y  f o r  th e  a d m in is tr a ­

t io n  o f  urogram s. How do t h e i r  r o le s  d i f f e r ?  They d i f f e r  

b eca u se  each  o f  th e  perform ers has s p e c ia l  q u a l i f i c a t io n s  such  

as s c i e n t i f i c  com p eten ce, or f i s c a l  o u t lo o k . In  t h i s  s i t u a t io n

^^Under th e  r u le s  o f  b o th  b o d ie s  th e  fu n c t io n  o i  th e  
c o n fe r e n c e  i s  th a t  o f  n e g o t ia t io n  b etw een  two e s t a b l is h e d  p o s i ­
t i o n s .  In  f a c t ,  new p o s i t io n s  may be in j e c t e d  and th e  c o n fe r e n c e  
nay be i n s t i t u t i o n a l i z e d  i n i ;  an a d d it io n a l  component o f  th e  
n r o c e s s . On o c c a s io n  a new ,r e p o s a i  may a r i s e  in  c o n fe r e n c e  w nich  
has n o t b een  p r e se n te d  t o  e ic h e r  h o u se , even  thougn t h i s  v i o l a t e s  
th e  r u le s  o f  b o th  b o d ie s .
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o f  sh ared  pow er, th e r e  i s  a l s o  shared  com p eten ce. None o f  th e

perform ers can  c la im  a monopoly on a p a r t ic u la r  q u a l i f i c a t i o n .

There i s  g e n e r a l agreem ent among th e  perform ers a s  t o  th e  s p e c ia l

q u a l i f i c a t io n s  o f  one a n o th e r . The f o l lo w in g  t a b le  o u t l in e s

th e s e  q u a l i f i c a t io n s  :

P erform ers S p e c ia l  Q u a l i f ic a t io n s

Bureau S c i e n t i f i c —t e c h n ic a l
Agency B u rea u cra tic
Bureau o f  th e  Budget F is c a l- -e c o n o m ic
A p p ro p r ia tio n s  Subcom m ittees P o l i t i c a l

These s p e c ia l  q u a l i f i c a t io n s  c o n s t i t u t e  a  s e t  o f  fo r c e s  

w hich in t e r a c t  th rou gh out th e  s ta g e s  o f  fo r m u la t io n , enactm ent 

; u t io n .

hhen th e  o c c a s io n  w arrants, each  perform er i s  in  a p o s i t io n  

t o  d is a l lo w  th e  judgment o f  a n o th er  even  though d o in g  so  may 

in v o lv e  a c h a lle n g e  t o  th e  s p e c ia l  q u a l i f i c a t io n s  o f  th e  o th er

p erfo rm er . For exam ple, an a s t u t e  bureau  o f t e n  p i t s  i t s  p o l i t i c a l

judgment a g a in s t  th e  A p p ro p r ia tio n s  Subcom m ittee.

The s c i e n t i f i c  and t e c h n ic a l  knowledge o f  p e s t  c o n tr o l  

i s  a s p e c ia l  q u a l i f i c a t io n  o f  th e  A g r ic u ltu r a l  R esearch  S e r v ic e  

and i t  has a r e s p o n s i b i l i t y  t o  make recom m endations th e r e o n .  

However, i f  i t  d e s ir e s  t o  a c h ie v e  s u c c e s s  in  th e  b u d g e ta ry  p r o c e s s ,  

i t  must co n tem p la te  b u r e a u c r a t ic ,  f i s c a l - e c o n o m ic ,  and p o l i t i c a l  

c o n s id e r a t io n s ,  and th en  ad op t a p p r o p r ia te  s t r a t e g i e s .  I t  must 

c o n s id e r  i t s  program p r o p o sa ls  in  th e  l i g h t  o f  d e a l in g  w ith  o th e r  

d ep a rtm en ta l b u r e a u s . I t  must c o n s id e r  th e  f i s c a l  c o n s tr a in t s  

l a i d  down b y  th e  Budget B ureau, .did i t  would be f o o l i s h  in d eed  

n o t t o  g iv e  a t t e n t io n  t o  th e  p o l i t i c a l  and econom ic con seq u en ces  

o f  i t s  p r o p o s a ls .
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T'he s p e c ia l  q u a l i f i c a t io n  o f  th e  agency or departm ent 

i s  b u r e a u c r a t ic .  I t  i s  in  a unique p o s i t io n  t o  ta k e  a c t io n s  t o  . 

s e t t l e  d is p u te s  among bureau s and t o  prom ote e q u ity  among them .

I t  i s  a l s o  in  a p o s i t i o n ,  a s  a m ajor e lem en t o f  th e  b u rea u cra cy , 

t o  c o n s id e r  i t s  r e l a t io n  w ith  o th e r  m ajor e le m e n ts , e . g . ,  th e  

Departm ent o f  H ea lth , E d u ca tio n , and W elfa re , or  th e  Departm ent 

o f  th e  I n t e r io r .

The Bureau o f  th e  B udget, a s  th e  rev iew  and a ssem b ly  

p o in t  fo r  th e  P r e s id e n t 's  Budget i s  r e s p o n s ib le  fo r  fo r m u la tin g  

th e  f i s c a l  s i t u a t io n .  The fo rm u la tio n  s ta g e  i s  th e  tim e  fo r  

c o n s id e r a t io n  o f  th e  econom ic co n seq u en ces o f  th e  b u d g et p la n .

The C ou n cil o f  Economic A d v iso ry , th e  T reasu ry  and th e  F ed er a l 

R eserve Board in t e r a c t  in  making t h i s  e v a lu a t io n .

To sa y  th a t  p o l i t i c s  i s  th e  s p e c i a l  q u a l i f i c a t io n  o f  

th e  C ongress i s  n o t t o  s u g g e s t  t h a t  th e  P r e s id e n t 's  B udget i s  

a p o l i t i c a l .  N oth ing w ould b e more u n tr u e . P o l i t i c a l  c o n s id e r a ­

t io n  i s  c r u c ia l  in  th e  fo r m u la tio n  o f  th e  e x e c u t iv e  b u d g e t .  In  

a la r g e r  s e n s e ,  th e  v e r y  p r o c e ss  o f  b u d get fo rm u la tio n  i s  a 

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

The C ongress h as a g r e a t  d e a l  t o  say  about f i s c a l  and 

econom ic c o n s id e r a t io n s .  In  th e  c a s e  o f  APE, th e  c o n g r e s s io n a l  

o v e r s ig h t  fu n c t io n  has d ev e lo p ed  t o  th e  p o in t  where i t  i s  in t im a te ly  

con cerned  w ith  b u r e a u c r a t ic  r e l a t io n s h i p s .  And, on o c c a s io n ,  

p o l i t i c a l  n e c e s s i t y  may r e q u ir e  th e  C ongress t o  c h a lle n g e  th e  

s c i e n t i f i c  and t e c l in ic a l  judgment o f  ARS, s u b s t i t u t in g  i t s  own 

d e c i s io n .
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D e c is io n s  are  made by in d iv id u a l s ,  n o t by g ro u p s . As 

in d iv id u a l s ,  th e  p erform ers a re  d iv id e d  in t o  p o l i t i c i a n s  and  

b u r e a u c r a ts . These a r e  n o t  w h o lly  s e p a r a b le  c a t e g o r ie s .  Some 

a p p o in ted  o f f i c i a l s  in  th e  E x e c u tiv e  Branch behave more l i k e  

p o l i t i c i a n s  th an  b u r e a u c r a ts . C o n v e r se ly , some o f  th e  com m ittee  

s t a f f  in  th e  L e g i s la t iv e  Branch a r e  p a r t  o f  i n s t i t u t i o n a l i z e d  

s t r u c tu r e s  and t h e ir  b e h a v io r  i s  more a k in  t o  th e  b u r e a u c r a ts  

th an  i t  i s  t o  th e  p o l i t i c i a n s  whom th e y  s e r v e .

S e l f  p r e s e r v a t io n  ranks h ig h  among a p o l i t i c i a n ’s v a lu e s .  

To a c h ie v e  i t ,  he m ust b e a b le  t o  make th e  p r o c e s s  work f o r  him .

He must d e l i v e r  th e  g o o d s . The c r e a t io n  o f  an o r g a n iz e d  program  

f o r  a g r i c u l t u r a l  p e s t  c o n t r o l  has an im m ediate and v i s i b l e  

im pact on th e  c o n s t itu e n c y  o f  a Member o f  th e  C o n g ress. H is 

a t t i t u d e  tow ard a g o in g  program may v a ry  a c c o r d in g  t o  w hether  

h is  c l i e n t s  have r e c e n t ly  b een  sp rayed  l i k e  Gypsy M oths, o r  

w hether th e y  have b een  e a te n  ouc. o f  t n e i r  incom es by g ra ssh o p p ers

or p in k  b o llw o rm s.

The in f lu e n c e  o f  th e  governm ent o f f i c i a l s  who d e v o te  

t h e i r  p r o f e s s io n a l  c a r e e r s  t o  p e s t  c o n t r o l  i s  s u b s t a n t ia l .  They 

a re  r e s p e c te d  by th e  p o l i t i c i a n ,  v iew ed  a s  s h in in g  w h ite  k n ig h ts  

by th e  n r o d u c e r s , lo v e d  by th e  s u p p l i e r s ,  kicK ed b y  th e  ta x p a y e r s ,  

ign o red  b y  th e  consum ers and h a ted  by th e  n a tu re  g ro u p s . B u t, 

r e g a r d le s s  o f  th e  r e a c t io n s  t o  t h e i r  p erform an ce, th e y  a r e  th e  

so u rce  o f  e x p e r t i s e  in  an in c r e a s in g ly  s o p h is t i c a t e d  te c h n o lo g y .  

When r e se a r c h  has p ro v id ed  a b e tu e r  way t o  do th e  job  (o r  a means 

o f  d o in g  i t  a t  a i l ) , th e y  are  n o t  sh y  sa le sm e n .
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One h y p o th e s is  i s  t o  assum e t h a t  th e  b u rea u cra ts  who 

a d m in is te r  t h i s  s e t  o f  p ro g ra m s behave a s  though th e y  were th e  

managers o f  a p r iv a te  f ir m . m  tne co n d u ct o f  program  opera­

t i o n s ,  th e r e  i s  a s i m i l a r i t y  t o  the b u s in e s s  e n t r e p r e n e u r . The 

b u s in e s s  manager g iv e s  w e ig h t  t o  tne i n t e r e s t s  o f  s to c k h o ld e r s  

and Boards o f  D ir e c to r s  and t h e r e b y  s e e k s  t o  p e r p e tu a te  h i s  

e n tr e p r e n e u r sh ip . The b u r e s - 'ic r a t  seek s fa v o r  in  th e  e y e s  o f  th e  

p o l i t i c a l  power s t r u c tu r e  t o  p e r p e tu a te  h i s  p o s i t i o n .  J u st  as  

w ith  many b u sin essm en  who w o rk  to  p la ce  t n e i r  p rod u ct in  every  

home, so  th e  b u rea u cra t s e e k s  t o  e r a d ic a te  a p e s t  knowing th a t  

he w i l l  a c h ie v e  p e r s o n a l p r o s t i g e  when i t  i s  a cco m p lish e d . T hus, 

th e  b u rea u cra t a ttem p ts  t o  a l l o c a t e  h is  s t o c k  o f  program  r e so u r c e s  

a c c o r d in g  t o  h i s  e s t im a te  of" e q u a l m a rg in a l p o l i t i c a l  u t i l i t i e s .
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TEE R0L5 OF PARTICIPANTS

At a l l  s ta g e s  o f  th e  b u d getary  p r o c e ss  th e  perform ers  

have an in s a t ia b le  a p p e t i t e  fo r  in fo r m a tio n . T im ely , r e le v a n t  

" in t e l l ig e n c e "  i s  th e  key t o  power in  th e  d e c is io n -m a k in g  p r o c e s s ,  

s in c e  th o se  who p o s s e s s  i t  g a in  ad vantage o v er  th o se  who do n o t .

There a r e  a la r g e  number o f  i n t e r e s t  groups who m a in ta in  

r e p r e s e n ta t iv e s  o r  " lo b b y is ts"  in  W ashington. The more a l e r t  

members o f  t h i s  community have le a r n e d  th e  v a lu e  o f  in fo rm a tio n  

and th e  te ch n iq u e  fo r  a c q u ir in g  and d is p e n s in g  i t  a s  a m arketab le  

com m odity. They become p a r t ic ip a n t s  a t  one or more s ta g e s  in  

th e  b u d getary  p r o c e s s .  The m ost s o p h is t ic a t e d  te ch n iq u e  used  

by th e s e  lo b b y is t s  i s  t o  e s t a b l i s h  c o n ta c t  w ith  one or more 

i n f l u e n t i a l  in d iv id u a ls  in  each  o f  th e  p erform ing  g r o u p s . In  

t h i s  way th e  lo b b y is t  can a s su r e  th a t  h i s  p o in t  o f  v iew  in f lu e n c e s  

th e  p r o c e ss  a t  e v e r y  s t a g e .

Why w ould a p erform er a llo w  th e  in tr u s io n  o f  an in fo rm a l 

p a r t ic ip a n t?  More o f te n  th an  n o t b eca u se  th e  p a r t ic ip a n t  has 

in fo r m a tio n  t o  -supply w hich can enhance th e  r o le  o f  th e  in d iv id u a l  

p erform er among h i s  p e e r s .

The a c t i v i t i e s  o f  th e  lo b b y is t s  have many v a l u e s . They 

p ro v id e  communicauion among th e  h ie r a r c h ic a l  la y e r s  in  th e  

b u rea u cra cy , k eep in g  th e  t o t a l  s i t u a t io n  " loose"  and p r e v e n tin g  

th e  h ard en in g  o f  b u r e a u c r a t ic  a r t e r i e s . They o f t e n  se r v e  a s  an 

in fo rm a l l in k  betw een  th e  E x e c u tiv e  and L e g i s la t iv e  B ranches 

under c ircu m sta n ce s  where d ir e c t  com m unication i s  n o t a llo w a b le  

under th e  ''ru les"  o f  th e  n r o c e s s .
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In  s h o r t ,  th e s e  a re  o f t e n  v a lu a b le  c i t i z e n s ,  and i t  i s  a

wonder how few  i n t e r e s t  groups seem to  u n d erstan d  th e  p o s s i b i l i t i e s

fo r  e f f e c t i v e  a c t io n  th a t  i s  o f fe r e d  by such  in fo rm a l r o l e s .

In  a g r ic u l t u r a l  p e s t  c o n t r o l ,  th e  groups whose in f lu e n c e

i s  f e l t  a s  p a r t ic ip a n t s  in  th e  b u d getary  p r o c e s s  are  d is c u s s e d

in  th e  paragraphs t h a t  f o l lo w .

P roducers -  The in d iv id u a l  farm er i s  a b i o l o g i c a l  b u s in e s s ­

man engaged  in  runn ing an e n te r p r is e  a s  a means o f  ea r n in g  a l i v i n g .  

H is d e c i s io n s  on p e s t  c o n tr o l  may in v o lv e  u se  o f  th e  m arg in a l 

a n a ly s is  c a l c u la t io n  o u t l in e d  in  C hapter 4 . Under some circum ­

s ta n c e s  , he cannot h andle th e  p e s t  a lo n e , i t  i s  a l e g a l  o b l ig a t io n  

o f  th e  F ederal Government t o  do s o ,  or he may p r e fe r  group a c t io n .  

But r e g a r d le s s  o f  th e  form o f  a c t io n  he c h o o s e s ,  h i s  o b j e c t iv e  

i s  t o  lo w er  h is  c o s t  o f  p ro d u c tio n  a n d /o r  t o  in c r e a s e  h i s  incom e.

He may en d orse  group a c t io n  even  though he knows he w i l l  not

im prove h is  incom e r e l a t i v e  t o  th a t  o f  o th e r s  in  th e  same grou p .
\

He may do t h i s  in  order t o  f o r e s t a l l  d i s a s t e r , t o  p ro v id e  g r e a te r  

p r e d i c t a b i l i t y  and s t a b i l i t y  t o  h is  e n te r p r is e  and h is  commodity, 

or he may do so  w ith  v a r y in g  d eg rees  o f  ig n o ra n ce  o f  th e  

c o n se q u e n c e s .

Producer groups -  Farmers p rod u cin g  th e  same or c l o s e l y  

a l l i e d  com m odities o f t e n  o r g a n iz e  a s  a g rou p . Among t h e i r  

o b j e c t iv e s  a re  d i s a s t e r  p r o te c t io n  and g r e a te r  y i e ld  p r e d ic ta ­

b i l i t y .  In  a d d it io n ,  th e r e  i s  a d isa d v a n ta g e  i f  th e  demand fo r  

th e  produce i s  r e l a t i v e l y  i n e l a s t i c  w ith  r e s p e c t  to  p r i c e .  The 

in c r e a se d  su p p ly  t h a t  i s  l i k e l y  to  b e g en era te d  by th e  lo w er in g
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o f  p r o d u ctio n  c o s t s  fo r  th e  e n t ir e  group may cau se  th e  p r ic e  to  

f a l l  and a d v e r s e ly  e f f e c t  th e  income o f  e v e r y  in d iv id u a l  who 

p rod u ces th e  com m odity, u n le s s  th e  f a l l  in  p r ic e  fo r  a  p a r t ic u la r  

farm er i s  more th an  o f f s e t  "by h is  in c r e a se d  p ro d u ct.

The e f f e c t i v e n e s s  o f  th e  p rod u cer group w i l l  depend upon 

s o c i a l ,  p o l i t i c a l ,  and econom ic f a c t o r s .  What i s  th e  d eg ree  o f  

o r g a n iz a t io n  and how a c c e p ta b le  i s  c o l l e c t i v e  a c t io n ?  V/hat i s  

th e  p o l i t i c a l  s tr e n g th  o f  th e  group? I s  i t  a major p o l i t i c a l  

f a c t io n ?  How much econom ic power d oes i t  have t o  u se  in  b a r g a in in g

fo r  what i t  seek s?

S u p p lie r s  -  There a r e  many com panies or groups o f  com­

p a n ie s  engaged in  s e l l i n g  in p u ts  to  p ro d u c e r s , e . g . ,  p e s t i c i d e  

fo rm u la ter s  and m a n u fa c tu rers , m an u facturers o f  sp ray  equ ipm ent, 

e t c .  These su p p lie r s  have a keen i n t e r e s t  in  th e  ex p a n sio n  o f  

o rg a n iz ed  p e s t  c o n tr o l  s in c e  i t  w i l l  ten d  t o  in c r e a s e  ohe s a le  

o f  t h e i r  p r o d u c ts . T e c h n o lo g ic a l b rea k -th ro u g h s  w hich p erm it  

e r a d ic a t io n  may b e in im ic a l  t o  t h e i r  i n t e r e s t s  by te r m in a t in g

m ajor m a rk ets .

Consumers -  The v e r y  a c t io n s  w hich in ju r e  th e  p rod u cers

b y  in c r e a s in g  su p p ly  and lo w e r in g  p r ic e  a re  o f  b e n e f i t  t o

con su m ers. O rganized  p e s t  c o n tr o l  programs w hich r e s u l t  in

in c r e a se d  s t a b i l i t y  o f  su p p ly  and im proved p rod u ct q u a l i t y  are

a l s o  o f  b e n e f i t .  N ote t h a t  i f  consum ers are  t o  b e b e n e f i t e d  a t

th e  exp en se  o f  p r o d u c e r s , i t  may make good se n se  t o  f in a n c e  p e s t

c o n t r o l  programs through  th e  p u b lic  s e c t o r .  A m ajor b e n e f ic ia r y

o f  p e s t  c o n tr o l  programs has been  th e  consum er.
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Taxpaycr - The ta x p a y er  se e k s  t o  have h is  t a x e s  k ep t t o  

a luinir.vuiu and op p oses pu'D iic programs t h a t  ta k e  away n is  in d iv id u a l  

c h o ic e  o f  e x p e n d itu r e s  and s u b s t i t u t e  a group c h o ic e .  He se ek s  

t o  have govern m en ta l e x p e n d itu r e s  red u ced  e x c e p t  on th o se  

programs where he can s e e  a d ir e c t  b e n e f i t .

N ature Groups -  The more r a t io n a l  members o f  t h i s  group  

se e k  t o  have p e s t  c o n tr o l  programs c a r r ie d  ou t w ith  a minimum o f  

d is tu r b a n c e  t o  th e  n a tu r a l en v iron m en t, p a r t ic u la r ly  c e r t a in  

s e l e c t e d  com ponents t o  which th e y  a t ta c h  a h igh  v a lu e ,  e . g . ,  

w i l d l i f e ,  f i s h ,  c e r t a in  b ir d  s p e c i e s ,  e t c .  There i s  a lu n a t ic  

f r in g e  w hich seek s  th e  ban nin g  o f  a l l  ch em ic a ls  u sed  in  a g r i ­

c u ltu r e  a s  " u n n atu ra l."  The n a tu re  group i s  j u s t  a s  s p e c ia l i z e d  

in  i t s  way a s  i s  th e  p rod u cer group and th e r e  a r e  many com m ercial 

i n t e r e s t s  in  t h i s  group whose l i v e l i h o o d  depends upon th e  

c o n tin u ed  e x i s t e n c e  o f  a p a r t ic u la r  s p e c ie s  o f  f i s h  o r  w i l d l i f e .

Outdoor r e c r e a t io n  i n t e r e s t s  -  H unters and fish erm an  

a re  p a r t ic u la r ly  w e l l  o rg a n iz ed  t o  p r o u e c t t h e i r  i n t e r e s t s . In

th e  p r a i r i e s ,  th e  i n t e r e s t s  o f  th e  wheat farm ers a re  o f t e n

d i r e c t l y  o u p o s ite  t o  th e  e f f o r t s  t o  m a in ta in  food  and co v er  fo r

th e  m ig ra to ry  w a ter fo w l t h a t  a re  so  im p ortan t t o  h u n te ^ s .

Commercial f i s h in g  in d u str y  - E s tu a r in e  en vironm en ts a r e  

o f  g r e a t  im portance t o  c e r t a in  segm ents o f  th e  f i s h in g  in d u s tr y  

as p r o d u ctio n  a r e a s .  They are a l s o  v e r y  s e n s i t i v e  t o  contam ina­

t io n  by p e s t i c i d e  r e s id u e s .  T h is  has l e d  th e  in d u s tr y  t o  con cern  

i t s e l f  w ith  th e  im pact o f  p e s t  c o n tr o l  program s.
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Watcr p o l lu t io n  c o n tr o l  o r g a n iz a t io n s  - These p e o p le  

s e e k  to  e s t a b l i s h  c e r t a in  sta n d a rd s o f  w ater  q u a l i t y .  They a re  

p a r t ic u la r ly  in t e r e s t e d  in  t r a c in g  th e  t r a n s lo c a t io n  o f  p e s t i ­

c id e s  in  order t o  p rev en t th e  co n ta m in a tio n  o f  w ater  b y  p e s t i c i d e  

r e s id u e s .
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TOTfUu PROGPJJ: CiLÆGES

B efore we g iv e  a t te n t io n  to  th e  d iv i s io n  o f  funds among 

p e s t  c o n tro l programs, we s h a l l  examine th e  r o le s  o f  the  

perform ers in  determ ining th e  t o t a l  funds a v a i la o le  fo r  p e s t  . 

c o n tr o l a c t i v i t i e s .  T nis t o t a l  i s  s e t  by th e  form u lation  and 

enactment s t a g e s . S h if t s  in  th e  t o t a l  iiay occu r d u r in g  b u d get  

e x ec u tio n , but th ey  are  minor.

How does the t o t a l  amount o f  p e s t  c o n tr o l funds change 

during th e  p rocess?  I l lu s t r a t iv e  data  were obta ined  fo r  th e  

th ir te e n  m05t  r ecen t y e a r s , showing th e  d o lla r  amounts made 

a v a ila b le  a t  each s ta g e . These data  are shown in  Table 1 1 . The 

funds made a v a ila b le  by th e p r io r  year a c t  were taken as th e  

s t a r t in g  p o in t or b a se . The ARS i n i t i a l  req u est i s  exp ressed  

as a percentage above th a t  p r io r  year b a s e . Then th e  amount made 

a v a ila b le  a t  each s ta g e  i s  exp ressed  as a percentage above th e  

b a s e . The r e s u lt  i s  a s e r ie s  o f  f ig u r e s  fo r  each year showing 

th e  percentage change from th e  p r io r  year amount a t  each s ta g e  

o f  th e p r o c e ss .

For exam ple, in  f i s c a l  year 1 , th e  ARS req u est i s  4 . 4  

p ercen t above th e  p r io r  y e a r , the Department req u est i s  l 6 percen t  

below  th e  p r io r  y ea r , e t c . ,  u n t i l  th e  ap p rop ria tion s a c t  provided  

fo r  a d ecrease  from th e  p r io r  year amounts o f  1 . 3  p e r ce n t.
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PER CENT OF CONTROL FUNDS

FROM THE PRIOR YE.IR BFiSE 5Y

A 13-YKAR PERIOD

! F is c a l  ! Form ulation Enactment
' Year : ARS De’o'c. Budget House Senate Act

1 4 . 4 -1 6 .0 -1 6 .3  i - 2 .6 - 0 .6 - 1 .3

2 ! 2 2 .9 1 5 .5
I

1 2 .7 8 .8 1 8 .5 1 6 .5

5 35 .5 33 .9 33'6 1 0 . 1 4 1 .9 39-4

4 : 5 .5 - 1 1 . 8 -1 0 .0 -1 3 .7 4 .5  . 1 .1

5 ! 2 3 .0 2 9 .0 5 8 .2  : 5 2 .7 7 5 .0 7 6 .1

6 . 6 .8 - 6 .7 -7 .4  1 8 .9 - 3.8 - 6 . 2

7 7 .2 - 2 .0 - 2 . 1 4 . 4 4 .9 4 .9

8 1 3 .0 7 .9 8 .2  1 6 .8 8 .5 7 .7

9 ’ 11.2 1 7 .6 6 .2  ' 1 .7 6 . 6 4 .7

10 1 9 .4 1 0 .0 4 .7  !i
0 8 . 1 3 .7

11 2 9 .7 20.4 8 .2  , 1 .4 7 .3 7 .0

‘ 12  :
;

19.1 1 7 .3 2.2 1 .0 6 . 6 5 .5

13  ' 1 3 .3 2 . 1 - 8 .1 1 .7 8 .0 6 . 4 '
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The f i r s t  s te p  in  sum m arizing th e se  d a ta  v a s  to  e l im in a te  

y e a r  3 and y e a r  5 a s  a t y p i c a l .  They r e p r e s e n t  a  ran g e  o f  

e x p e r ie n c e  w hich i s  o f  a  d i f f e r e n t  o rd e r  o f  m agnitude th a n  o th e r  

y e a r s .  Then th e  d a ta  have b een  a n a ly z e d  in  a  v a r i e t y  o f  ways to  

p ro v id e  answ ers t o  a  number o f  s i g n i f i c a n t  q u e s t io n s .  F ig u re  13 

sum m arizes th e  maximum, av e rag e  and minimum changes in  t o t a l  funds 

a t  each  s t a g e .

1 . What i s  th e  " u su a l"  change from  th e  p r i o r  y e a r  a d o p ted  by th e  

p e rfo rm e rs  a t  each  s ta g e  o f  th e  p r o c e s s ? As shown in  th e  

t a b l e  be low , th e  ARS re q u e s t  a v e ra g e s  l 4 p e rc e n t  above th e  

p r i o r  y e a r  and th e  D epartm ent r e q u e s t  a v e ra g e s  5 p e r c e n t .  

T y p ic a l ly ,  th e  in c rem en t has d is a p p e a re d  e n t i r e l y  d u r in g  th e  

fo rm u la t io n  o f  th e  P r e s id e n t 's  b u d g e t .  The House ad v o ca te s  

a  2 p e rc e n t  in c r e a s e ,  th e  S en a te  a  6 p e rc e n t  in c r e a s e ,  and 

th e  f i n a l  outcome i s  e q u iv a le n t  t o  th e  D e p a rtm e n t's  i n i t i a l  

r e q u e s t  t o  th e  B udget B ureau  o f  5 p e r c e n t .

ARS D e p t. B udget House S e n a te  Act 
(P e rc e n ta g e  change from  th e  p r i o r  y e a r )

U sual ch an g e ..................... + l4 +5 0 ■*'2 +6 +5

2 . How much v a r i a t i o n  i s  th e r e  in  t h e i r  "u su a l"  b e h a v io r? As

shown in  th e  t a b l e  b e lo w , th e  ARS re q u e s t  f o r  in c re a s e s

ran g ed  from  30 p e rc e n t  t o  4 p e rc e n t  d u r in g  th e  p e r io d  s tu d ie d ,

th e  D epartm ent r e q u e s ts  ran g ed  from  20 p e rc e n t  to  2 p e r c e n t ,

e t c .  The ARS r e q u e s ts  f o r  in c re a s e s  form  th e  l i m i t s  t o  th e

ra n g e , s in c e  th e  o th e r  p e rfo rm e rs  do n o t u s u a l ly  i n i t i a t e



p ro g ram s. In  f a c t ,  wii:h th e  e x c e p tio n  o f  th e  S e n a te , w hich

a c ts  as a counterw eight to  th e  c o n se rv a tism  o f  th e  House,

th e range in  req u ested  in c r e a se s  d im in ish es au eacn s te p .

ARS D ept. h id g a t House Senate A ct 
(P e rc e n ta g e  change from  th e  p r i o r  y e a r )

T u rg e s t i n c r e a s e . . . .  +jO a20 +13 '̂ '9 + l6

S m a lle s t  in c r e a s e .  . .  +4 +2 +2 +1 +5

3. How o f te n  a re  d e c re a s e s  proposed, th e  p e rfo rm e r? As shown

in  th e  t a b l e  b e lo w , AES n e v e r  r e q u e s te d  a  d e c re a s e  in  o v e r-

a l l  funds from  the  p r io r  y e a r . However, each  o f  th e  o th e r  _

perform ers have recu esto n  a e c r e a s e s • The Department req u ests

a  d e c re a s e  i n  th e  program s in  more th a n  I / 3  o f  th e  y e a r s ,

and th e  P r e s i d e n t 's  b u d g e t has re q u e s te d  a d e c re a se  a lm o s t

o n e -h a lf  th e tim e . The two b o d ies  o f  th e C ongress have

a d v o ca te d  d e c re a s e s  d u r in g  two o f  the  e le v e n  y e a r s  ( I 8  p e rc e n t

o f  th e  t im e ) .

ARS D e p t. , Budget House Senate Act 
(p ercen tage  o f  tim e)

F requency  o f  . o
d e c r e a s e s ....................... 0 jo  45 I8  I8  I8

h . Uhat i s  th e  s iz e  and range o f  d ecreases proposed? As shown 

in  th e  t a b l e  be low , p ro p o sed  d ecrea ses  have ranged in  s i z e  

from 1 p e rc e n t  to  I6  p crcen u . The Department and th e Budget 

B ureau  t i e d  f o r  f i r s t  p r i z e  a s  axemen ( I 6  p e r c e n t ) ,  fo llo w ed  

c lo s e ly  by  th e  House whose d e e p e s t c u t  was l 4 p e r c e n t .  The 

p o w e rfu l r o l e  o f  th e  Senaue a s  a  c o u n te r  fo r c e  in  th e  p ro c e s s  

i s  r ev e a le d  again  in  th ese  d a ta . The S e n a te 's  g r e a te s t  c u t



vas 4 p e r ce n t, s u b s ta n t ia l ly  l e s s  than th e  o th e r s , and i t s  

l e a s t  eux was 1 percenx , a ls o  sm aller  th a n  t h a t  o f  th e  

oth er p erfo rm ers.

IrA " o n t. Budget House Senate Act 
{Percenxage change from th e  p r io r  year)

la r g e s t  d e c r e a se   - -  - l 6 - l 6 - l 4 - 4  - 6

S m a llest d e c r e a s e . . . .  — - 2  -2  - 3  - 1  "I

5. How docs each perform er u su a lly  a l t e r  th e  d e c is io n  o f  h is

■oredecessor? As snown in  the ta o le  oelow , tn e  Department

u s u a l ly  c u ts  t h e  jlRS r e q u e s t  by  9 p e r c e n t .  In  tu r n  th e

Budget Bureau c u ts  th e  D ep artm en t's req u est by 5 p e r c e n t ,

th u s  c o m p le tin g  th e  e l im in a t io n  o f  th e  average ARS re q u e s te d

in c r ea se  o f  14  percen x . At t h i s  sxage in  th e  p r o c e ss , th ere

i s  no in c r ea se  above t h e  p r io r  y e a r . U su a lly  th e  House

r a is e s  th e  B udget by 2 p e r c e n t , Senate comes in  4 p ercen t

above th e  House, and th e  ap p rop ria tion  a c t  comes out 1

p e rc e n t  below  th e  S en a te  p ro p o s a l .

ARS D en t. Budget House Senate A ct

Change from, p a s t
perform er.......................  - -  ~9  ~3 '*'2 +4 -1

Eased on t h i s  a n a ly s is ,  th e  r o le  o f  each o f  th e  p e rfo rm ers

i s  c h a r a c te r iz e d  i n  th e  fo llo w in g  p a ra g ra p h s .

ARS u s u a lly  req u ests  ab o u t l 4 p e rc e n t  more funds th a n  i t  

had in  th e  p r io r  y e a r  and may ask fo r  as mucn as a 30 p e rc e n t  

in c r e a se  o r  as l i t t l e  as a 4 p e rc e n t  in c r e a s e . I t  has n e v e r  ask ed  

fo r  a d ecrease  in  funds. lltS  can exp ect to  r e c e iv e ,  on th e  a v e ra g e , 

a b o u t 36 p e r c e n t  o f  i t s  i n i t i e 1 r e q u e s t ,  a b o u t a  5 p e rc e n t  in c re a s e  

o v er  th e  p r i o r  y e a r .



The D epartm ent u s u a l ly  r e q u e s ts  a b o u t a  5 p e rc e n t  in c re a s e  

above th e  p r i o r  y e a r ,  c u t t i n g  th e  AR3 r e q u e s t  by 9 p e r c e n t .  More - 

th a n  1 /3  o f  th e  tim e  th e  D epartm ent req u ests  a d ecrease  from  th e  

p r i o r  y ea r , under th e  p ro d d in g  o f  th e  P r e s id e n t  and th e  Budget 

B ureau to  h o ld  down on i t s  o v e r a l l  a n n u a l r e q u e s t .  The l a r g e s t  

in crea se  r e q u e s te d  was 20  p e rc e n t  and th e  l a r g e s t  c u t  su g g es te d  

was 16 p e rc e n t  below  th e  p r io r  y ea r .

The Budget Bureau p erfo rm s i t s  r o le  by e lim in a tin g  th e  

rem a in in g  5 p e rc e n t  in crea se  re q u e s te d  by th e  Department and th e  

b u d g e t u s u a lly  co n ta in s  no in c r e a s e . To s t a t e  i t  d i f f e r e n t l y ,  

th e  b u d g e t con ta in s a d e c re a se  abou t o n e -h a lf  th e  t im e , which 

has b een  eq u iv a len t in  percentage o f  th e  in c r ea se s  t h a t  were 

re q u e s te d  on th e  rem a in in g  o n e -h a lf  o f  th e  o c c a s io n s .

The House u s u a l ly  in c re a s e s  th e  b u d g e t by 2 p e r c e n t ,  

but i t s  c o n serv a tiv e  r o le  i s  r e f le c te d  in  th e  fa c t  th a t a 9 p ercen t  

in c re a s e  i s  a s  h ig h  a s  i t  i s  w i l l in g  t o  go. The House recommends 

n et d e c re a se s  ab o u t I8  percent o f  th e  t im e , and when i t  c u ts ,  w i l l  

go almosx as d e e p ly  ( - 1 4  p ercen t) as th e  Budget Bureau and th e  

D epartm ent ( - I 0  p e r c e n t ) .

The S en a te  determ ines the outcom e. I t s  u su a l in crea se  

o f  6 p ercen t i s  v e ry  c lo s e  to  th e  f in a l  outcome o f  a 5 p e rc e n t  

in crea se  in  th e  a c t .  I t  i s  l ib e r a l  minded, s in c e  i t s  maximum 

in c r ea se  o f  I8  p ercen t i s  tw ice  th a t  o f  th e  house and although  

i t  i s  a ls o  w i l l in g  to  cut back 18 p ercen t o f  th e tim e , i t s  la r g e s t  

d ecrease  i s  on ly  -4  p e r c e n t . i t  r a i s e s  th e  House d e c is io n  by 4 

p e r c e n t ,  tw ice  th e  increm ent th e Bouse p la c e s  on th e  bu dget.



; n e t independent o f  one 

an oth er. Not on ly  dees th e  Bureau's o r ig in a l  req u est f o r  an 

in crea se  con ta in  elem ents o f  s tr a te g y , b u t so do th e  a c t io n s  o f  

each o f th e  o th e r s . In s p i t e  o f  th e  v a r ia t io n s ,  th e r e  i s  a 

c h a r a c te r is t ic  i n s t i t u t i o n a l  B ehavior w ith  co n sid era b le  s t a b i l i t y .
50

a h is  i s  in  agreement w ith  th e  c o n c lu s io n  by D avis e t  a l  t h a t  

th e  b ehavior o f  th e  p ro c e ss  conform s to  r u le s  t h a t  a r e  l in e a r  

and te m p o ra lly  s t a b le .  ' I t  i s  my o p in io n , however, th a t  th e  

degree o f  s im p lic it y  and th e e x te n t o f  s t a b i l i t y  depend upon th e  

l e v e l  o f  aggregation  chosen fo r  a n a ly s i s .  During th e  a c tu a l  

p ro c e s s ,  one i s  im p ressed  by th e  co m p lex ity  and th e  v a r i a t i o n  in  

th e  i n t e r a c t i o n  among p erform ers.

There i s  s u f f i c i e n t  p r e d ic t a b i l i t y  to  e n ab le  th e  p a r t i c i ­

pants to  d es ig n  s t r a t e g ie s  fo r  d e a lin g  w ith  one a n o th e r . ARS 

s t a r t s  h igh  reco g n iz in g  t h a t  i t  w i l l  be trim m ed by  b o th  th e  

D epartm ent and th e Bureau o f  th e Budget. The D epartm ent c u ts  

b ack  a b i t  and i t s  n et in c re a s e  e st im a te s  th e  f in a l  outcome v e ry  

c lo s e ly .  The B ureau o f  th e  Budget cu ts  back the D epartm ent in  an 

e f f o r t  to  reduce ex p en d itu res , b u t reco g n izes  t h a t  th e  C ongress 

w i l l  probably r e s to r e  the c u t . The House tak es a c h a r a c t e r i s t i c a l l y

O tto  A- D avis, M.m.H. D em pster, and Aaron W ildavsky . 
A Theory o f  th e Budgeting P ro c e s s . A m erican P o l i t i c a l  S c ien ce  
R eview . V ol. LX No. September i 9 6 0 , 529-547.



co n serv a tiv e  v iew , w h ile  Lhe Senate i s  more l i b e r a l .  Each i s  

co n sc ic u s  o f  th e  b a lanc ir^g  e f f e c t  o f  th e  o th e r  bcdy.^"^

Note t h a t  th e  fo cu s  o f  t h i s  a n a ly s i s  i s  on th e  e x te n t  

o f  th e  in c r e a s e .  A c tio n s  to  t r im  th e  b u d g e t below  th e  p r i o r  

year a re  u n c h a r a c t e r i s t i c . No one r e a l ly  tam pers w ith  th e  

Bureau's base fu n d s . A djustm ents a r e  cade  as a d d i t io n s  a t  the  

m arg in , p ro d u c in g  a s tro n g  upward b ia s  over tim e. D uring th e  

p eriod  o f  t h is  sam ple , th e se  program s in c re a s e d  by  more th a n  

$55 m il l io n , a t o t a l  o f  3^9 p ercen t.

A lthough  th e  b e h a v io r  o f  each  o f  th e  p e rfo rm e rs  h a s  a  

d eg ree  o f  p r e d i c t a b i l i t y ,  e v e n ts  b e a r in g  on th e  program  make a  

d i f f e r e n c e . v/hat a b u re a u  or agency  says about th o se  e v e n ts  

c e r t a i n l y  in f lu e n c e s  th e  outcom e.

^Iphe  r e l a t i o n s h ip  betw een  th e  House and th e  S e n a te  h a s ,
on o c ca s io n , d is s o lv e d  in to  c o n f l i c t . A th o u g h tfu l study o f  th e  
nature and causes o f  th e  c o n ih ic t s  oetween tne two oodieo during 
th e process o f  consideri.ng ap p rop ria tion s nas oeen made oy 
Pressrâan. J e f fr e y  L. Precsrun. aouse v s .  S e n a te ; C o n ilic t  i n  ̂
the A p p ro p r ia tio n  P r o c e s s . hew haven and London, Yale U n iv e r s ity  
P r e ss , i960.
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Cil'ùlGES IN I I I  HÏC3RAX MIX

New programs or e n tr ie s  to  th e  mix a r is e  because a new 

fo r e ig n  p e st a r r iv e s ,  an e a r l ie r  a r r iv a l  g e ts  out o f  c o n tr o l, o r 

a new te ch n o lo g y  p rov id es ai: o p p o r tu n i ty  to  a ch iev e  g rea ter  

c o n tr o l or even e r a d ic a t io n . The req u est to  tak e a c t i o n  i s  

exp ressed  very  quiclcly through th e p o l i t i c a l  system . Not o n ly  

are th e bureau o f f i c i a l s  app raised  o f  th e  s i t u a t io n ,  out so a r e  

th e  members o f  th e  C o n g re ss .

An economic c a lcu lu s  o f  c o s t s  and b e n e f i t s  u s u a lly  o ccu rs  

a f t e r  th e  f a c t . T y p ic a l ly ,  some a n a ly s is  i s  produced  as j u s t i f i c a ­

t io n  to  su p p o rt a r e q u e s t  f o r  a d d i t i o n a l  fu n d s . The bureau 

o f f i c i a l  has l i t t l e  need fo r  econom ic j u s t i f i c a t i o n ,  f o r  he can  

u s u a lly  p r e d ic t  th e  outcome o f  c o n g re s s io n a l  a c t io n  w ith  a h ig h  

d eg ree  o f  co n fid en ce . He i s  more l i k e l y  to  be a p o l i t i c a l  

e n to m o lo g is t th a n  an economic e n to m o lo g is t .  He i s  l i k e l y  t o  be  

j i r o s s id  fo r  economic j u s t i f i c a i i o n s  d u r in g  th e  bud^iekary p ro c e ss  

on ly  by the Bureau o f  the B udget.

A p r i n c i p a l  d e t e r r e n t  to  any a n a ly s is  i s  th e  s h o r ta g e  o f  

tim e . Budgeting i s  a "busy" p ro c e ss  w ith  t i g h t  d ea d lin es  w hich 

te n d  to  p re c lu d e  a  d e t a i l e d  a n a l y s i s .  Time i s  em ployed by th e  

p a r tic ip a n ts  as a s t r a t e g i c  e le m e n t . I t  i s  th e  le v e ra g e  used  

by one p a r tic ip a n t in  th e p ro c e ss  a g a in s t  a n o th er . By l im it in g  

a decision-m ak ers tim e you can p re v e n t  him from c r i t i c a l l y  

exam ining th e p o in t a t  i s s u e .



The a c t io n s  \;h ich  be^^ln o r  te r i .â a a te  a  p ro g ra a  inay

ci'i^inate a t  any snaye o f  "chc nrocass. Yet the bureau, as th e  

responsible administering o r g a n is a t io n ,  is h e a v i ly  in v o lv e d  even 

when it appears no p l_ y  a r e l a t i v e l y  passive r o l e .
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As a  r e s u l t  o f  th e  fo re g o in g  d is c u s s io n  and a n a l y s i s ,  

i t  i s  co ncluded  t h a t  th e  a l l o c a t io n  o f  F e d e ra l  funds among p la n t  

s e s t  c o n t r o l  program s c o u ld  be  im proved in  a  number o f  ways. .

F i r s t ,  a  rev iew  o f  th e  a v a i l a b le  in fo rm a tio n  on lo s s e s  

shows t h a t  th e  d a ta  i s  in a d e c u a te  t o  s e rv e  th e  needs o f  o b je c t iv e  

d e c is io n -m a k in g . Second, iu  has been  d em o n stra ted  t n a t  tn e r e  

a r e  p o s s i b i l i t i e s  in  th e  u se  o f  c o n ce p ts  and m odels d ev e lo p ed  in  

econom ics w hich w a rra n t f u r th e r  e x p lo r a t io n .  T h ird , a  s tu d y  o f  

th e  presenu a l lo c a t io n s  and th e  p ro c e ss  o f  t h e ir  a e r iv a t io n  

in d ic a te s  th e  need  to  stren gth en  th e  r o le  o f  economic and

s c i e n t i f i c  c o n s id e r a t io n s .

The in fo rm a tio n  on lo s s e s ,  re p u te d  t o  be  th e  b e s t  a v a i l a b le

f o r  any n a t io n  in  th e  w o rld , s u f f e r s  from  a  la c k  o f  c o n c e p tu a l 

u n d e rs ta n d in g . The a t te m p ts  t o  r e f in e  th e  e x i s t i n g  d a ta  th ro u g h  

more s y s te m a tic  c o l l e c t i o n  o r  th ro u g h  e s t a b l i s h in g  th e  v a r i a o i l i t y  

o f  -she e s t im a te s  a r e  m iss in g  she h e a r t  o f  th e  m a t te r .  As p o in te d  

OUÛ in  C h ap ter 4 , i t  i s  th e  c o n cep t o f  p r o te c t io n  t h a t  sh o u ld  be 

th e  fo cu s  o f  a t t e n t i o n .  T h a t i s ,  th e  d i f f e r e n c e  betw een  p o t e n t i a l  

lo s s  and une a c t u a l  lo s s  due to  p e s ts  and d i s e a s e s .  E s tim a te s  o i 

a c tu a l  lo s s  a r e  a tte m p ts  to  m easure th e  p h y s ic a l  amount by w hicn 

'o d u c tio n  f a l l s  s h o r t  o f  ^ultim ate p e r f e c t io n .  T h is amounu may be  

,f academ ic i n t e r e s t  t o  p e  p h y s ic a l  s c i e n t i s t ,  b u t  i t  i s  i r r e l e v a n t  

t o  d e c is io n -m a k e rs . We need  a  sch ed u le  o f  d a ta  w hich p ro v id e s  th e  

amount o f  th e  p o t e n t i a l  lo s s  w hich has b een  saved  by  c o n t r o l

Oj

ic u io n s .
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I t  was h y p o th e s iz e d  t h a t  a  p r o te c t io n  su p p ly  fu n c t io n  

c o u ld  b e  e s t a b l i s h e d  a s  a  u s e f u l  g u id e  to  d e c is io n -m a k e rs  in  

d e te rm in in g  how much sh o u ld  be  s p e n t  t o  c o n t r o l  a  p a r t i c u l a r  

p e s t .  In  s p i t e  o f  t h e i r  o bv ious in a d e q u a c ie s , e x i s t i n g  d a ta  

f o r  th e  g ra s sh o p p e r  program  a re  u se d  t o  d e m o n s tra te  th e  u s e ­

f u ln e s s  o f  su ch  a  m odel. T h is  i s  a  d e l ib e r a t e  s t r a t e g y  t o  

e x p lo re  th e  need  f o r  th e  c o l l e c t i o n  o f  more a d e q u a te  d a t a .

I f  s im i la r  d a ta  w ere a v a i l a b le  f o r  o th e r  p ro g ram s, i t  w ould be 

p o s s ib l e ,  u s in g  m a rg in a l a n a l y s i s ,  t o  d ev e lo p  an  optimum t r a d e ­

o f f  be tw een  th e s e  program s in  an  econom ic s e n s e . Such d a t a ,  t o  

b e  d e r iv e d  from  f i e l d  and  l a b o r a to r y  e x p e r im e n ts , a r e  needed  

b e f o r e  f u r t h e r  p ro g re s s  can be  made i n  d e a l in g  w ith  th e  q u e s t io n

o f  economic o p t im iz a t io n .

The span  o f  tim e  r e q u i r e d  f o r  th e  b u d g e ta ry  p ro c e s s  and 

th e  s i g n i f i c a n t  program  changes w hich o ccu r may have an a d v e rse  

a f f e c t  on a d m in is t r a t io n  e f f i c i e n c y .  In  a d d i t io n ,  th e  need  to  

c o u p le  program  o p e ra t io n  t o  th e  b i o l o g i c a l  r e a l i t i e s  o f  p e s t  

developm ent and c o n t r o l  le a d s  t o  a  d i f f i c u l t  and  som etim es

unm anageable s i t u a t i o n .

The a p p a re n t  b ia s  to w ard  c e r t a i n  S ta te s  in  th e  d i s t r i b u ­

t i o n  o f  p e s t  c o n t r o l  fu n d s may in d ic a te  t h a t  to o  l i t t l e  o b je c t iv e  

in fo rm a tio n  i s  a v a i l a b le  on th e  economic consequences o f  a  w ide 

v a r i e t y  o f  p e s t s .  I f  th e  d a ta  su g g e s te d  above w ere a v a i l a b le  and 

w e re ,a n a ly z e d , su ch  in fo rm a tio n  c o u ld  p ro v id e  an  objective b a s i s  

f o r  d e c id in g  w here to  a l l o c a t e  F e d e ra l  d o l l a r s  f o r  th e  g r e a t e s t
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r e t u r n .  So lo n g  a s  such  in fo rm a t io n  i s  n o t  a v a i l a b l e ,  th e  

b u d g e ta ry  p ro c e s s  makes th e  d e c is io n  in  th e  m anner d e s c r io e d  

in  C h ap te r 6 . I f  ARS h as  sound s c i e n t i f i c ,  t e c h n i c a l ,  and 

econom ic re a so n s  f o r  i t s  a n n u a l r e q u e s t  o f  a  l 4 p e r c e n t  in c r e a s e  

in  fu n d s , and  I  b e l i e v e  t h a t  i t  d o e s , th e n  th e  a n n u a l l o s s  o f  

two t h i r d s  o f  t h a t  r e q u e s t ,  d u r in g  th e  b u d g e ta ry  p ro c e s s  su g ­

g e s ts  t h a t  th e s e  re a so n s  a r e  n o t  w e l l  s u p p o r te d . T h is  i s  

p a r t i c u l a r l y  t r u e ,  s in c e  w i th in  th e  E x e c u tiv e  B ran ch , no 

in c r e a s e  i s  aw arded , and  i t  i s  o n ly  th ro u g h  th e  l a r g e s s e  o f  . 

th e  S e n a te  t h a t  any  in c r e a s e  i s  r e c e iv e d .  I t  would n o t  be  v e ry  

c o s t l y  f o r  ARS to  e s t a b l i s h  a  d a ta  and a n a ly s i s  sy stem  f o r  th e  

o b je c t iv e  e v a lu a t io n  o f  a l l  p l a n t  and  p e s t  c o n t r o l  n e e d s . Such 

a  sy stem  c o u ld  r e s u l t  i n  an  im proved a l l o c a t i o n  o f  th e  l im i t e d  

F e d e ra l  fu n d s a v a i l a b l e  f o r  p l a n t  p e s t  c o n t r o l  in  th e  U n ite d  

S t a t e s .  •
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