
SUMMARY OF ESSG STUDY "HERBICIDES AND MILITARY OPERATIONS"* 

1.. I n  February , 1 9 7 2  the U.S. =my Engineer S t r a t e g i c  S t u d i e s  Group 

(ESSG) .published an evalua t ion .  of t h e  m i l i t a r y  u t i l i t y  of herb i -  
.. 

c i d e s  based on experience i n  Vietnam. Herbicides had two u s e s  i n  

Vietnam: crop des t ruc t ion  and d e f o l i a t i o n .  ESSG approached t h e  prob- 

l e m  of evaluation i n  th ree  ways: 

a) Combat s t a t i s t i c s :  An a n a l y s i s  was done of the numbers of 

m i l i t a r y  inc idents  and numbers of f r i e n d l y  and enemy per sonne l  

k i l l e d  i n  ac t ion  i n  sprayed a r e a s  before and , .  a f t e r  spraying .  

b )  Survey of opinions of combat o f f i c e r s :  A s tudy w a s  made of 

w r i t t e n  responses t o  a d e t a i l e d  opinion ''survey o f  s e v e r a l  

hundred o f f i c e r s  who conducted missions where herbicid..ess.::were 

used. 

a )  Review of p rev ious  eva lua t ions .  , ' 

2. Regarding crop des t ruc t ion ,  ESSG's o v e r a l l  conclusion iQ: 

"Herbicides destroyed enemy crops, b u t  t h e  

enemy was able  t o  compensate and overcome 

local ized food supply shortages.  A t  most, 

t he  crop des t ruc t ion  program harassed t h e  

enemy." (Volume I, page 16.)  

. This  conclusion is based on t h e  opinion survey and on t h e  review 

sf previous evaluations.  I n .  i t s  a n a l y s i s  of combat s t a t i s t i c s ,  ESSG 

d i d  n o t  attempt t o  separa te  c rop  des t ruc t ion  oper.&tions . . from t h e  

much . l a r g e r  number'of d e f o l i a t i o n  operations.' . 

* bf the Chief of Engineers ,  Department of the . . Army, 
Engineer, s t r a t e g i c  Studies  ' ~ r o u ~ ,  ~ e b r u a r ~  1 9 7 2 .  . . 



3. Regarding d e f o l i a t i o n ,  ESSG i n  i t s  o v e r a l l  summary concludes  

t h a t  he rb i c ides  c o n t r i b u t e d  t o  t h e  secur ing  of f r i e n d l y  f i x e d  

i n s t a l l a t i o n s ,  t o  a r e a  d e n i a l  programs i n  enemy i n f i l t r a t i o n  and 

base areas, and t o  t h e  prevent ion of ambush on l i n e s  of communi- 

c a t i o n .  (Volume I ,  page 1 6 . )  However, cons ide ra t ion  of t h e  d a t a .  

p resen ted  i n  t he  t e x t  of ~ ~ ~ ' E S S G  Study r a i s e s  impor t an t  q u e s t i o n s  

r ega rd ing  t h e  v a l i d i t y  of t h e s e  conc lus ions  a s  r e g a r d s  t h e  u t i l i t y  

of h e r b i c i d e s  i n  t h e  l a t t e r  two a p p l i c a t i o n s .  These q u e s t i o n s  are 

d i scussed  i n  s e c t i o n s  5 and 6 below. 

I n  d e c i d i n g  what h e r b i c i d e  c a p a b i l i t i e s  and o p t i o n s  w e  wish  t o  

main ta in  f o r  f u t u r e  cont ingenc ies ,  w e  need t o  de te rmine  n o t  on ly  

whether he rb i c ides  are use fu l  b u t  t o  what degree.. The ESSG o p i n i o n  

survey and , the  ESSG a n a l y s i s  of combat s t a t i s t i c s  p rov ide  s e v e r a l  

q u a n t i t a t i v e  measures f o r  doing t h i s .  

4.  The most  genera l  ques t ion  i n  t h e  -opinion su rvey  w a s  "Consider ing 

t h e  c o n t r i b u t i o n s  of he rb i c ides  t o  accomplishment of  your  mi s s ion  

i n  t h e  RVN, do you see a need f o r  t h e s e  agents  i n  f u t u r e  cont ingency  

ope ra t ions?"  The responses  were: 

TABLE I 

O P I N I O N  ABOUT FUTURE NEED FOR HERBICIDES 

Army chemical O f f i c e r s  

Army and Marine O f f i c e r s  

A i r  Force and Marine A i r  O f f i c e r s  145 - 116 38 

Navy Of f i ce r s  107 35 9 - - - 
Total  Respondents 



Thus when ' t he  ques t ion  was posed most b road ly ,  n e a r l y  two- th i rds  

of the  o f f i c e r s  po l l ed  cons idered .  h e r b i c i d e s  p o t e n t i a l l y  u s e f u l  i n  

f u t u r e  contingencies;l  even so ,  more than  a  t h i r d  were n o t  conv inced . .  

Responses t o  more d e t a i l e d  q u e s t i o n s  of t h e  survey showed t h a t  many ' 

o f f i c e r s  considered t h a t  t h e  most e f f e c t i v e  use  of h e r b i c i d e s  

i n  Vietnam was t h e  spraying of p e r i m e t e r s  of f i xed  f r i e n d l y '  

i n s t a l l a t i o n s . .  

. .  . 
ESSG commented t h a t  ' ~ u c h  of t h g  pe r sona l  exper ience  f a v o r a b l e  t o  

he rb i c ides  probably d e r i v e s  from an accumulation o f  conf idence  i n  

being a b l e  t o  see b e t t e r  whether o r  n o t  t h e r e  is  anyth ing  t o  
- 

see. . . 
t h e  o f f i c e r s '  f avorab le  impress ions  seem t o  be o u t  of p r o p o r t i o n  t o  

. '  
favorab le  s p e c i f i c s .  " (Volume I, page 9. ) I n  o t h e r  words, a q u a l i f  i- 

c a t i o n  i n  i n t e r p r e t i n g .  t h e s e  responses  i s  t h a t  t h e y  are c o n d i t i o n e d  
. . 

. no t  only by the  e f f e c t  of h e r b i c i d e s  i n  d e f e a t i n g  o r  n e u t r a l i z i n g  . 

t h e  enemy b u t  a l s o  by t h e  p sycho log ica l  r e a c t i o n s  of  t h e  r e s p o n d e n t s  

j u s t  t o  be ing  a b l e  t o  see f a r t h e r .  

5. The ESSG a n a l y s i s  -- of combat s ' t ' a ~ t i s t i c s  p rov ides  q u a n t i t a t i v e  

informat ion on t h e  changes i n  m i l i t a r y  a c t i o n s  a f t e r  sp ray ing .  

To c a l c u l a t e  t h e  change a s s o c i a t e d  w i t h  t h e  u se  of  h e r b i c i d e s ,  t h e  

"expected" number of i n c i d e n t s  o r  K I A  i n  sprayed a r e a s  du r ing  t h e  

s i x  months a f t e r  spraying i s  s u b t r a c t e d  from t h e  observed number. 

The "expected" number inc ludes  a c o r r e c t i o n  f o r  province-wide 

changes i n  t h e  pace of t h e  war: it i s  c a l c u l a t e d  by m u l t i p l y i n g  t h e  

number of i n c i d e n t s  o r  K I A  observed i n  t h e  sprayed a r e a  d u r i n g  t h e  

s i x  months before  spraying by t h e  r a t i o  of t h e  number observed i n  

t h e  r e s t  o f  t h e  province i n  t h e  s i x  months a f t e r  t h e  sp ray ing  t o  

t h e  number observed i n  t h e  s i x  months before .  M u t l i p l i c a t i o n  by 

t h i s  r a t i o  i s  done i n  o rder  t o  c o r r e c t  f o r  province-wide changes  

i n  combat a c t i v i t y  no t  caused by he rb i c ides .  In  p o i n t  of  f a c t ,  i n  

t h e  c a t e g o r i e s  summarized i n  Table  2 below, t h e r e  i s  i n  no c a s e  



. ,  

a change of more t h a n  t e n  p e r c e n t  i n  t he  number of i n c i d e n t s  o r  KIA 

I o u t s i d e  o f '  the  sprayed  a r e a s .  ' 

ESSG def ined sprayed a r e a s  t o  inc lude  no t  j u s t  t h e  t e r r a i n  r e c e i v i n g  

he rb i c ide  bu t  a l s o  t h e  a r e a ,  u sua l ly  much l a r g e r ,  i n  which t h e  

spraying was in tended  t o  a f f e c t  l o c a l  m i l i t a r y  o p e r a t i o n s .  They 

chose a six-month p e r i o d  because improvement i n  v i s i b i l i t y  a f t e r  

spraying i n  most cases l a s t s  f o u r  t o  s i x  months. They used  t h e  

words "assoc ia ted  wi th"  i n s t e a d  of " r e spons ib l e  f o r "  i n  e v a l u a t i n g  

the  connection between spray ing  and t h e  c a l c u l a t e d  changes  i n  

m i l i t a r y  events  f o r  t h e  obvious reason t h a t  h e r b i c i d e s  are n o t  

t h e  on ly  f a c t o r  t h a t  cou ld  have caused t h e  d i f f e r e n c e s  between 

expected and a c t u a l  numbers. This  i s  s o  even though t h e  d a t a  are 

averaged over many t a r g e t s  and many m i l i t a r y  encounte rs .  Never- 

t h e l e s s ,  i n  a f i e l d  where q u a n t i t a t i v e  measures of s u c c e s s  o r  f a i l u r e  

a r e  hard t o  come by, ESSG1s approach is probably t h e  b e s t  a v a i l a b l e .  

The h e r b i c i d e  r e c o r d s  used i n  t h e  a n a l y s i s  cover  12,526 sorties by 

C-123 a i r c r a f t  and 119 d i f f e r e n t  he rb i c ide  t a r g e t s  i n  35  of t h e  4 4  

provinces,  account ing f o r  n e a r l y  two-thirds of a l l  h e r b i c i d e  

spraying done i n  t h e  RVN i n  t h e  yea r s  1963-1970. The combat s t a t i s t i c s  

cover a t o t a l  of 175,444 m i l i t a r y  encounters  i n  which 435,139 

personnel  were k i l l e d  i n  a c t i o n .  For a l l  of t h e  d a t a  i n c l u d i n g  a l l  

types  of he rb i c ide  t a r g e t s  t h e  r e s u l t s  a r e :  

TABLE 2 

CHANGES I N  MILITARY ACTION I N  SPRAYED AREAS 

Type of Change Tota l  Change P e r c e n t  Change 

F r i e n d l y - i n i t i a t e d  a c t i o n s  -154 - 2 . 7  

Friendly k i l l e d  i n  a c t i o n  -896 -20.9 
Enemy k i l l e d  i n  a c t i o n  -9391 -33.3 

Enemy-initiated a c t i o n s  -345 -2.9 

~ r i e n d l ~  k i l l e d  i n  a c t i o n  -127 - 3 . 4  
Enemy k i l l e d  i n  a c t i o n  +354 4-9.3 

A l l  Actions 
Fr iendly k i l l e d  i n  a c t i o n  -1023 -12.8 
Enemy k i l l e d  i n  a c t i o n  -9037 -28.2 



A s  presented by ESSG (Volume I ,  page 13 .  ) , t h e  changes 

i n  m i l i t a r y  a c t i o n s  and ~ I A a r e d i f f i c u l t  t o a s s e s s  because they  

appear only a s  pe rcen tages  of t h e  expected va lues  i n  t h e  sprayed  

a reas .  Therefore,  Table  2  above p r e s e n t s  i n  a d d i t i o n  t h e  changes  

themselves, so a s  t o  g i v e  some idea  of t h e  magnitude of t h e  numbers 

a t  i s sue .  
. . 

AS s e e n i n  Table 2 ,  t h e  main r e s u l t s  a r e  t h a t  h e r b i c i d e  o p e r a t i o n s  

were assoc ia ted  wi th:  

a )  Only a  ve ry  s m a l l  change ( l e s s  t h a n  3  p e r c e n t )  i n  t h e  

frequency of m i l i t a r y  engagements, bo th  t h o s e  i n i t i a t e d  by 

t h e  enemy and t h o s e i n i t i a t e d  by f r i e n d l y  f o r c e s .  

b) A t o t a l  r e d u c t i o n  of - 1023 i n  f r i e n d l y  k i l l e d  i n  a c t i o n ,  a 

r e s u l t  f avo rab le  t o  he rb i c ides .  (F r i end ly  KIA are d e f i n e d  as  

f r i e n d l y  m i l i t a r y  K I A  p l u s  a l l  c i v i l i a n  KIA.) 

c )  A t o t a l  r e d u c t i o n  of - 9037 i n  enemy k i l l e d  i n  a c t i o n .  T h i s  

r e s u l t  i s  unfavorab le  t o  he rb i c ides  u n l e s s  it i s  outweighed 

by a  r educ t ion  i n  enemy presence o r  o p e r a t i o n s  i n  t h e  sprayed  

areas.  However, t h e  smal lness  of t h e  d e c l i n e  i n  enemy- in i t i a ted  

ac t ions  ( 2 . 9 % )  a r g u e s  a g a i n s t  any major e f f e c t  of h e r b i c i d e s  

i n  reducing enemy presence  o r  ope ra t ions .  

A crude b u t  v i v i d  summary of t h e s e  changes is t h a t  on t h e  average  

each C-123 s o r t i e  i s  a s s o c i a t e d  with a  r educ t ion  o f  1/12 o f  a 

f r i e n d l y  K I A  and a  r e d u c t i o n  of 7/10 of  an  enemy K I A .  

6. A su rp r i s ing  p o i n t  emerges when one cons ide r s  o n l y  t h e  d a t a  

f o r  herb ic ides  used f o r  counter-ambush purposes a l o n g  f r i e n d l y  

l i n e s  of communication. This  i s  an a p p l i c a t i o n  which  was g e n e r a l l y  

r a t e d  a s  succes s fu l  i n  t h e  opinion survey.  For example,  Army and 

Marine respondents i n d i c a t e d  a  r educ t ion  i n  c a s u a l t i e s  a long  

f r i e n d l y  roads  nea r ly  evenly divided between " s i g n i f i c a n t "  and 

"sl ight". .  (Volume 11, page C-1-11 , )  . 



The ana lys i s  of combat s t a t i s t i c s  leads  t o  a c o n t r a r y  conc lus ion ,  

a l though t h i s  i s  no t  b rough t  o u t  i n  the  o v e r a l l  ESSG summary 

(Volume I ,  page 1 6 .  ) . ESSG sepa ra t ed  herb ic ide  r e c o r d s  acco rd ing  

t o  t h r e e  ca t ego r i e s  of h e r b i c i d e  t a r g e t s :  known enemy, f r i e n d l y  

security/counterambush, and  mixed. The second c a t e g o r y  c o n s i s t s  

a lmost  e n t i r e l y  of  f r i e n d l y  l i n e s  of communication ( L O C f s )  a long  r o a d s  

and waterways. The h e r b i c i d e  r eco rds  inc lude  approximately  1 ,000 h e r b i c  

s o r t i e s  i n  t h i s  ca tegory ,  f o r  which ESSG f i n d s  t h e  fo l lowing  changes  

i n  combat s t a t i s t i c s :  

TABLE 3 

CHANGES I N  MILITARY ACTION ALONG SPRAYED 
.LINES .OF COMMUNICATION I N  FRIENDLY AREAS 

Type of Change Total  Change P e r c e n t  Change 

E'riendLy-initiated a c t i o n s  

Fr iendly  k i l l e d  i n  a c t i o n  
Enemy k i l l e d  i n  a c t i o n  

I Enemy-initiated a c t i o n s  

Fr iendly  k i l l e d  i n  a c t i o n  
Enemy k i l l e d  i n  a c t i o n  

A l l  a c t i ons  

Fr iendly  k i l l e d  i n  a c t i o n  t287 +70 
Enemy k i l l e d  i n  a c t i o n  +439 +28 

. Overa l l ,  t he re  were more a c t i o n s  and more k i l l e d  i n  a c t i o n -  bo th  

f r i e n d l y  and enemy- than  expec ted  i f  herb ic ides  had n o t  been used. 

The percentage inc rease  i n  K I A  was g r e a t e r  f o r  f r i e n d l y  personne l  

t h a n  f o r  t h e  enemy. There w a s  a 3 2 %  increase  i n  a c t i o n s  i n i t i a t e d  

by t h e  enemy along t h e s e  l i n e s  of communication. 



These increasescannot  e a s i l y  be explained. They could  poss ib ly  be a 

r e f l e c t i o n  of marked changes i n  LOC usage, a ques t ion  n o t  addressed 

by ESSG. Alterna t ive ly ,  one may ask  i f  sprayed a r e a s  i n v i t e  more 

enemy a c t i v i t y  and enemy weapons of grea ter  range and f i r e  -power.. 

Does t h e  p a f t i a l  c l e a r i n g  produced by spraying induce overconfidence 

and inadequate caut ion  among f r i e n d l y  personnel? A s  po in ted  o u t  

by ESSG, "Bare t r e e  t runks o r  l imbs and f a l l e n  f o l i a g e  axe n o t  

necessa r i ly  i n s i g n i f i c a n t  o b s t a c l e s  t o  s igh t .  I n  g e n e r a l ,  any 

a s s e r t e d  n e t  m i l i t a r y  e f f e c t  dependent on improved v i s i b i l i t y  from 

po in t  A t o  point B must inc lude  allowances f o r  improved v i s i b i l i t y  

from B t o  A.  'I (Volume I ,  page 4 .  ) Consideration of f a c t o r s  such 

a s  t h e s e  makes it a l l  too  apparent  how d i f f i c u l t  i t  i s  t o  e v a l u a t e  

a weapon which, a f t e r  a l l ,  e x e r t s  i t s  only d i r e c t  e f f e c t s  upon t h e  

vegeta t ion ,  not upon t h e  enemy. 

7. I n  sum, ESSG f inds :  a major i ty  of o f f i c e r s  f a m i l i a r  wi th  t h e  u s e  of 

herb ic ides  i n  Vietnam f e l t  t h a t  they  were usefu l  i n  s p e c i f i c  s i t u a t i o n s  

e s p e c i a l l y  on perimeters of f i x e d  i n s t a l l a t i o n s ;  some o f  t h e  op in ions  

favorable  t o  herbicides  appeared t o  be a psychological response  t o  see- 

ing  t h e  vegetation reduced r a t h e r  than  a judgment based on a c t u a l  m i l i -  

t a r y  consequences; t h e  a n a l y s i s  of combat s t a t i s t i c s  p rov ides  mixed 

i n d i c a t i o n s ,  some favorable  t o  herb ic ides  and some unfavorable ;  

t h e r e  i s  only a s l i g h t  change (less than 3 percent )  i n  t h e  frequency 

of enemy i n i t i a t e d  m i l i t a r y  engagements; ove ra l l ,  there i s  a 

reduct ion  i n - f r i e n d l y  K I A  ( f r i e n d l y  m i l i t a r y  p lus  a l l  c i v i l i a n s )  

of about  a thousand and a reduct ion  of enemy K I A  of a b o u t  n ine  

thousand associated with t h e  12,526 herbicide spraying s o r t i e s  

analysed; surpr is ingly ,  he rb ic ide  missions along f r i e n d l y  l i n e s  of 

communication a re  associated wi th  sharply increased numbers of enemy 

i n i t i a t e d  act ions and of f r i e n d l y  k i l l e d  i n  ac t ion .  

F i n a l l y ,  a s  the ESSG study makes c l e a r ,  any dec is ion  o n  whether o r  

not  t o  maintain an herbicide c a p a b i l i t y  - and i f  s o  what  kind - 
depends no t  only on whether o r  n o t  herbicides  a r e  u s e f u l ,  and t o  



/ '  . , . .  

. what degree,  b u t  a l s o  on t h e  e f f e c t i v e n e s s  of a l t e r n a t i v e  systems 

f o r  reducing vegetat ion,  such as plowing, burning, o r  manual 

removal. . 
. . 
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