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A B S T R A C T

This study examines extent to which crop cultivating farmers in Sri Lanka are willing to adapt to the Integrated 
Pest Management (IPM) techniques by changing their customarily behavior of applying chemical pesticides to control 
pests. It uses the primary data collected through questionnaire-based survey with a randomly selected sample of 
hundred farmers who are currently using chemical pest control measures selected from Kuliyapitiya in the Kurunegala 
district from May to July, 2005.

It hypothesized that farmer attitudes towards adoption of IPM techniques instead of using chemical control 
measures regularly are correlated with their socio economic characteristics, including the sex, age, level of education, 
level of income, extent of land allocated for cultivation etc. Farmer attitudes and perceptions on this change were 
captured by means of two indexes, called an Additive Index (AI) and a Multiplicative Index (MI). The scores given by 
respondents to the survey to a  set of attitudinal statements explaining this behavior on a Likert-like scale were used for 
this purpose. Farmers are classified as “high” and “low” responsive to this change based on the values took in these 
indexes, and which were in turn used to evaluate the impact of each farmer characteristic on this behavior. The results 
highlights many of these factors have a significant impact on their decisions with respect to adoption of IPM techniques 
over the chemical methods.

KEY WORDS: Adoption, Chemical pest control measures, Integrated pest management technique, Multiplicative
index, Additive index. 

I N T R O D U C T I O N

P e s t  c o n t r o l  i s  a  c r i t i c a l  e v e n t  t o  i m p r o v e  t h e  
a g r i c u l t u r a l  p r o d u c t i v i t y  b e c a u s e  i t  r e d u c e s  t h e  
p o s s i b l e  p r o d u c t i o n  h i g h l y  in  w o r l d w i d e .  P e s t s  d e s t r o y  
a p p r o x i m a t e l y  1 /3  o f  t h e  w o r l d ' s  f o o d  c r o p  d u r i n g  
g r o w t h ,  h a r v e s t i n g  a n d  s t o r a g e  ( W i l e y ,  1 9 8 2 ) .  I n  S r i  
L a n k a  2 0  p e r c e n t  o f  c r o p  l o s s e s  i n c u r r e d  d u e  t o  
a g g r e g a t e  d a m a g e  c a u s e d  b y  i n s e c t s .  A l t h o u g h  f a r m e r s  
u s e  d i f f e r e n t  m e t h o d s ,  t h e  u s e  o f  c h e m i c a l  p e s t i c i d e s  
f o r  p e s t  a n d  d i s e a s e  c o n t r o l  o f  c r o p s  r e m a i n s  o n e  o f  t h e  
b e s t  k n o w n  a n d  w i d e l y  u s e d  m e t h o d  in  w o r l d  t o d a y  
( D i s s a n a y a k e ,  2 0 0 1 ) .

A g r o  c h e m i c a l s  a r e  v e r y  i m p o r t a n t  i n p u t s  in  t h e  
p r o d u c t i o n  o f  m a n y  a g r i c u l t u r a l  m a n y  a g r i c u l t u r a l  
c o m m o d i t i e s .  C h e m i c a l s  a n d  f e r t i l i z e r  u s a g e  is  
i n c r e a s i n g  d a y  b y  d a y  ( C e n t r a l  b a n k ,  2 0 0 3 ) .  I t  s h o w s  
in  F i g u r e - 1.

Figure 1- Fertilizer and chemical usage |1999-2003|:

Source: Central Bank (2003)

H o w e v e r ,  i t  i s  w e l l  d o c u m e n t e d  t h a t  t h e s e  
c h e m i c a l s  h a v e  v a r i e t y  o f  a d v e r s e  e f f e c t s  o n  b o t h  
h u m a n  h e a l t h  a n d  t h e  e n v i r o n m e n t  i n c l u d i n g  
c o n t a m i n a t i o n  o f  g r o u n d  w a t e r  a n d  s u r f a c e  w a t e r ,  
c h r o n i c  a n d  a c u t e  h e a l t h  e f f e c t  o n  h u m a n s ’ f i s h e r y  
l o s s e s ,  a n d  a d v e r s e  o f  o t h e r  f o r m s  o f  w i l d  l i f e .  W h i l e  i t  
h a s  b e e n  s h o w n  t h a t  f a r m e r s  a r e  c o n c e r n e d  a b o u t

h u m a n  h e a l t h  a n d  t h e  e n v i r o n m e n t  ( H i g h l e y  a n d  
W i n t e r s t e e n ,  1 9 9 3 ) ,  l i t t l e  is  k n o w n  is  a b o u t  w h e t h e r  
a n d  w h i c h  f a r m e r s  w o u l d  u s e  m o r e  e n v i r o n m e n t a l l y  
f r i e n d l y  p e s t i c i d e s  s h o u l d  t h e y  d e v e l o p e d .

I n t e g r a t e d  p e s t  m a n a g e m e n t  ( I P M )  is  a  s o l u t i o n  
t o  a v o i d  a d v e r s e  e f f e c t s  o f  c h e m i c a l  c o n t r o l .  I P M  c a n  
b e  d e f i n e d  a s  t h e  o n e  o r  m o r e  m a n a g e m e n t  a c t i v i t i e s  
t h a t  a r e  c a r r i e d  o u t  b y  f a r m e r s  t h a t  r e s u l t  in  t h e  d e n s i t y  
o f  p o t e n t i a l  p e s t  p o p u l a t i o n s  b e i n g  m a i n t a i n e d  b e l o w  
l e v e l s  a t  w h i c h  t h e y  b e c o m e  p e s t s ,  w i t h o u t  
e n d a n g e r i n g  t h e  p r o d u c t i v i t y  a n d  p r o f i t a b i l i t y  o f  
f a r m i n g  s y s t e m  a s  a  w h o l e ,  t h e  h e a l t h  o f  t h e  f a r m  
f a m i l y  a n d  i t s  l i v e s t o c k ,  a n d  t h e  q u a l i t y  o f  t h e  a d j a c e n t  
a n d  d o w n s t r e a m  e n v i r o n m e n t s .  I t  f o c u s e s  o n  t h e  
f a r m e r s  a n d  t h e i r  f a r m s ,  t h e i r  e c o n o m i c s ,  t h e i r  h e a l t h  
a n d  e n v i r o n m e n t  a n d  t h e  d i f f e r e n c e  b e t w e e n  o r g a n i s m  
a n d  t h e  p e s t .  ( W i g h t m a n ,  2 0 0 1 )

M a n y  a g r i c u l t u r a l  c o u n t r i e s  h a v e  d o n e  d i f f e r e n t  
r e s e a r c h e s  o n  I P M .  W i g h t m a n  in  I n d i a  h a s  d o n e  
r e s e a r c h  o n  I P M  f o r  c o t t o n .  M o h a n  a n d  U s h a  h a v e  
d o n e  a  r e s e a r c h  o n  I P M  p r a c t i c e s  f o r  s t o r a g e  p e s t s  o f  
p u l s e s .  D h a n d a p a n i  a n d  M u r u g a n  h a v e  d o n e  a  r e s e a r c h  
o n  r o l e  o f  p r e d a t o r y  f a u n a  in  i n t e g r a t e d  p e s t  
m a n a g e m e n t  o f  r i c e  p e s t s .  A l t h o u g h  m a n y  r e s e a r c h e s  
h a v e  b e e n  d o n e  o n  I P M ,  s t i l l  r e s e a r c h e s  h a v e  n o t  b e e n  
d o n e  t o  a s s e s  t h a t  t o  w h a t  e x t e n t  f a r m e r s  w i l l i n g  to  
a d a p t  I P M  f r o m  t h e  c h e m i c a l  c o n t r o l  m e a s u r e s .  T h e  
p u r p o s e  o f  t h i s  r e s e a r c h  s t u d y  w a s  t o  e v a l u a t e  t o  w h a t  
e x t e n t  f a r m e r s  a r e  w i l l i n g  t o  a d a p t  I P M  f r o m  
c h e m i c a l s  a n d  t o  i d e n t i f y  t h e  s o c i o  e c o n o m i c  
c h a r a c t e r i s t i c s  o f  a d o p t e r s  a n d  n o n - a d o p t e r s .

T h i s  i n f o r m a t i o n  c a n  b e  u s e d  b y  t h e  
m a n u f a c t u r e s ,  i m p o r t e r s  o f  a g r o  c h e m i c a l s  a n d  b y  t h a t  
t h e y  c a n  p r e d i c t  t h e i r  f u t u r e  d e m a n d s  a n d  t h e  
c u s t o m e r s ’ e x p e c t a t i o n s .
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M E T H O D S
I n  t h i s  s e c t i o n  w e  p r e s e n t  t h e  m e t h o d s  u s e d  t o  

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

Conceptual Frame Work
C o n c e p t u a l  f r a m e w o r k  ( F i g u r e - 2 )  i s  u s e d  a s  a  

m o d e l  t o  e x p l a i n  t h e  a d o p t i o n  o f  f a r m e r s  t o w a r d s  I P M  
f r o m  c h e m i c a l  p e s t  c o n t r o l .

ASSESSING FARMER ATTITUDES TOWARDS ADOPTION

Figure 2-The conceptual framework:

Age, Income, Land, Education, Sex 
Socio-Economic characters of Farmers

C u r r e n t l y  f a r m e r s  a r e  u s i n g  c h e m i c a l  p e s t  
c o n t r o l  m e a s u r e s .  C h e m i c a l  c o n t r o l  m e a s u r e s  h a v e  
b e n e f i t s  a s  w e l l  a s  t h e  c o s t s .  A d o p t i o n  o f  I P M  
t e c h n o l o g y  w i l l  t a k e  p l a c e  i f  e x p e c t e d  b e n e f i t s  o f  I P M  
a r e  g r e a t e r  t h a n  t h e  c o s t s .  F o r  t h a t  i t ’s  n e c e s s a r y  t o  
c h a n g e  t h e  p e r c e p t i o n s  a n d  a t t i t u d e s  o f  t h e  f a r m e r s  a n d  
t h e y  a r e  a f f e c t e d  b y  d i f f e r e n t  s o c i o - e c o n o m i c  f a c t o r s  
s u c h  a s  a g e ,  s e x ,  e d u c a t i o n ,  i n c o m e  e t c .

A n  A d d i t i v e  I n d e x  ( A I )  a n d  a  M u l t i p l i c a t i v e  
I n d e x  ( M I )  w e r e  d e v e l o p e d  t o  r e f l e c t  t h e  l e v e l  o f  
l i k e a b i l i t y  t o  a d o p t  t o  I P M  f r o m  c h e m i c a l  c o n t r o l  
m e a s u r e s .  T o  d e v e l o p  t h e s e  i n d e x e s ,  a  s e t  o f  
s t a t e m e n t s  ( n  =  1 7 )  e x p l a i n i n g  v a r i o u s  a s p e c t s  r e l a t e d  
t o  t h e  a d o p t i o n  o f  I P M  w e r e  u s e d  b y  m e a n s  o f  a  
q u e s t i o n n a i r e .

T o  e v a l u a t e  t h e  p e r f o r m a n c e s  o f  t h e  f a r m e r s  
w i t h  r e s p e c t  t o  e a c h  s t a t e m e n t  a  L i k e r t - s c a l e  w a s  
e m p l o y e d  ( O p p e n h e i m ,  1 9 9 2 ) .  T h e  s c o r e s  g i v e n  b y  
r e s p o n d e n t s  t o  t h e  s e t  o f  s t a t e m e n t s  w e r e  u s e d  t o  
e s t i m a t e  t h e  A d d i t i v e  i n d e x  a n d  t h e  M u l t i p l i c a t i v e  
i n d e x .  W i t h  t h e s e  t w o  i n d e x e s ,  t w o  d i f f e r e n t  
a p p r o a c h e s  c o u l d  b e  u s e d  t o  e s t i m a t e  t h e  p a r a m e t e r s  o f  
t h e  v a r i a b l e s  in  t h e  m o d e l .

Additive Index (AI)
F o r m u l a t i o n  o f  t h e  A d d i t i v e  i n d e x  w a s  b a s e d  

o n  t h e  E q u a t i o n  b e l o w .
m

AI , — a is . X  i /  aX
9 • I

W h e r e  t h e  t e r m  a jS d e n o t e s  t h e  i n t e g e r  s c o r e 2 
g i v e n  t o  a  s t a t e m e n t  ( X s)  b y  t h e  r e s p o n d e n t  i ( i  =  1 , 2 ,
3 , 4 ,  5 )  o n  t h e  L i k e r t - s c a l e  a n d  s  r e p r e s e n t s  t h e  n u m b e r  
o f  s t a t e m e n t s  ( s  =  1, 2 ,  3 . . . m )  u s e d  t o  c a l c u l a t e  t h e  
i n d e x .  T h e  t e r m  a X  r e p r e s e n t s  t h e  “ m a x i m u m  p o t e n t i a l  
s c o r e ” 3 t h a t  c a n  b e  o b t a i n e d  b y  a  r e s p o n d e n t ^  w h i c h  in

.The statements used can be provided upon request from the authors

t u r n  b e  u s e d  t o  n o r m a l i z e  t h e  v a l u e  o f  t h e  i n d e x .  W i t h  
n o r m a l i z a t i o n  o f  t h e  i n d e x ,  t h e  v a l u e s  s h o u l d ,  
t h e o r e t i c a l l y ,  b e  r a n g e  f r o m  0  ( m i n i m u m )  t o  1 
( m a x i m u m )  c o n t i n u o u s l y  w i t h  a  c e r t a i n  M e a n  a n d  
S t a n d a r d  D e v i a t i o n

Multiplicative Index
T h e  M u l t i p l i c a t i v e  i n d e x  c a n  b e  d e r i v e d  u s i n g  

t h e  i n f o r m a t i o n  i n c l u d e d  in  t h e  E q u a t i o n  b e l o w :

A41= (â /.X/ * al7.XA..a/OT.Xw) / a*
W h e r e  t h e  t e r m  a , d e n o t e s  t h e  i n t e g e r  s c o r e  

g i v e n  t o  a  s t a t e m e n t  X  [ X  =  1 , 2 ,  3 . . . m )  b y  t h e  
r e s p o n d e n t  /  ( /  =  1 , 2 ,  3 . . . n )  o n  t h e  L i k e r t - s c a l e .  
S i m i l a r  t o  t h e  A d d i t i v e  i n d e x ,  t h e  t e r m  aX ( i . e .  t h e  
m a x i m u m  p o t e n t i a l  s c o r e )  4is  u s e d  t o  n o r m a l i z e  t h e  
v a l u e  o f  t h e  i n d e x ,  a n d  a s  a  r e s u l t ,  t h e  v a l u e s  
t h e o r e t i c a l l y  r a n g e s  f r o m  0  t o  c o n t i n u o u s l y  w i t h  a  
c e r t a i n  m e a n  a n d  s t a n d a r d  d e v i a t i o n

A l l  s t a t e m e n t s  w e r e  g i v e n  e q u a l  w e i g h t s  in  
e s t i m a t i n g  t h e  i n d e x e s .  T h u s ,  t h e  s i m p l e  a v e r a g e  o f  
L i k e r t - s c a l e  v a l u e s  n o r m a l i z e d  b y  t h e  m a x i m u m  
p o t e n t i a l  s c o r e  {aX) w a s  t a k e n  t o  d e v e l o p  t h e  i n d e x e s .

Data Collection and Analysis
D a t a  c o l l e c t i o n  w a s  c a r r i e d  o u t  d u r i n g  M a y  t o  

J u l y  o f  y e a r  2 0 0 5 .  R e s e a r c h  s t u d y  w a s  c o n d u c t e d  in  
K u r u n e g a l a  d i s t r i c t .  F a r m e r s  w h o  a r e  c u r r e n t l y  u s i n g  
c h e m i c a l  c o n t r o l  m e a s u r e s  w e r e  i n t e r v i e w e d  
p e r s o n a l l y  u s i n g  a  q u e s t i o n n a i r e .  S a m p l e  s i z e  w a s  
h u n d r e d  a n d  t h e y  w e r e  s e l e c t e d  r a n d o m l y .  F i g u r e  0 3 -  
D i s t r i b u t i o n  o f  A d d i t i v e  I n d e x  o f  F a r m e r s

R E S U L T S  A N D  D I S C U S S I O N  

Descriptive Statistics
D e s c r i p t i v e  s t a t i s t i c s  f o r  t h e  v a r i a b l e s  i n c l u d e d  

in  t h e  t w o  m o d e l s  a r e  p r e s e n t e d  in  F i g u r e - 3  a n d  
F i g u r e - 4 .  F i g u r e - 3  i n d i c a t e s  t h e  d i s t r i b u t i o n  v a l u e s  o f  
A I  a n d  F i g u r e - 4  i n d i c a t e s  t h e  d i s t r i b u t i o n  v a l u e s  o f  
M I .

D i s t r i b u t i o n  c u r v e  h a s  b e e n  s k e w e d  s l i g h t l y  t o  
r i g h t  s i d e  a n d  t h e  s k e w e d  is  0 . 2 8 6 .  M e a n  v a l u e  o f  t h e  
A I  i s  0 . 4 8  a n d  m i n i m u m  a n d  m a x i m u m  v a l u e s  a r e
0 . 2 2 7  a n d  0 . 6 2 4  r e s p e c t i v e l y .  4 7  p e r c e n t  o f  f a r m e r s ’ 
a d d i t i v e  i n d e x  d i s p e r s e s  b e l o w  t h e  m e a n  v a l u e  o f  A I  
a n d  5 3  p e r c e n t  o f  f a r m e r s ’ a d d i t i v e  i n d e x  d i s p e r s e  
a b o v e  t h e  m e a n  v a l u e .  M e a n  v a l u e  o f  t h e  M I  v a l u e s  o f  
f a r m e r s  i s  2 . 2 7 *  1 0 '5 a n d  t h e  s t a n d a r d  d e v i a t i o n  is  
5 .2 6 * 1  O '5. D i s p e r s i o n  h a s  s k e w e d  t o  l e f t  s i d e  a n d  t h e  
s k e w  n e s s  is  2 . 8 3 .

2 In integer scoring, for example, the researcher can assign a Likert- 
like scale of strongly agree = 1, agree = 2, neutral = 3, disagree = 4, 
and strongly disagree = 5 to measure the extent to which a 
respondent agrees on a given criteria. In doing so, the terms of the 
scale, and the range of the integers, may be set according to the 
nature o f the question/issue.
2 For example, given a set of 17 statements with a five-point Likert- 
scale it would be 5x17 = 85.
* For example, given a set of 17 statements with a five-point Likert- 
scale it would be 517 =7.62* 10"
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Figure 9 - Distribution of additive index of farmers (AI):
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Figure 4- Distribution of multiplicative index of farmers (MI):
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M i n i m u m  a n d  M a x i m u m  M I  v a l u e s  a r e  8 . 3 9 * 1 0 '"  a n d
3 .0 1  * 1 0 '4 r e s p e c t i v e l y .  M a j o r i t y  o f  t h e  f a r m e r s  M I  
v a l u e s  d i s p e r s e  b e l o w  t h e  m e a n  v a l u e .  I t  i n d i c a t e s  t h a t  
m a j o r i t y  o f  t h e  f a r m e r s  a r e  n o t  w i l l i n g  t o  c h a n g e  t h e i r  

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

Use of AI to Evaluate Farmer Characteristics
F a r m e r s  w e r e  c l a s s i f i e d  i n t o  t w o  g r o u p s  a s s u m i n g  

t h a t  A d d i t i v e  i n d e x  v a l u e  b e t w e e n  0 . 0 - 0 . 5  is  l e s s  
r e s p o n s i v e  t o  I P M  a n d  t h e  A d d i t i v e  i n d e x  v a l u e  
b e t w e e n  O .S - l .O a n d  is  h i g h  r e s p o n s i v e  t o  t h e  I P M  
b e c a u s e  a l l  t h e  A I  v a l u e s  r a n g e  b e t w e e n  0 . 0  a n d  t h e
1 .0 . F i g u r e - 5  s h o w s  t h e  d i s t r i b u t i o n  o f  f a r m e r s  b a s e d  
o n  A I .

M o r e  t h a n  7 0  f a r m e r s '  i n d e x  v a l u e s  a r e  a t  b e l o w  
t h e  0 .5  l e v e l .  S o  R e s u l t s  s u g g e s t  t h a t  a p p r o x i m a t e l y  7 0  
p e r c e n t  o f  f a r m e r s  a r e  l e s s  r e s p o n s i v e  t o  I P M  a n d  3 0  
p e r c e n t  o f  f a r m e r s  a r e  h i g h  r e s p o n s i v e  t o  I P M .  A I  
r e s u l t s  t h a t  m a j o r i t y  o f  f a r m e r s  “a r e  n o t  w i l l i n g  t o  
c h a n g e  t h e i r  b e h a v i o r  p a t t e r n  f r o m  c h e m i c a l s  t o  t h e  
I P M  t e c h n i q u e .

Use o f MI to Evaluate Farmer Characteristics
F a r m e r s  w e r e  c l a s s i f i e d  i n t o  t w o  g r o u p s  a s s u m i n g  

t h a t  M u l t i p l i c a t i v e  i n d e x  v a l u e  b e t w e e n  0 . 0 - 0 . 0 0 0 1  is  
l e s s  r e s p o n s i v e  t o  I P M  a n d  t h e  M u l t i p l i c a t i v e . i n d e x  
v a l u e  b e t w e e n  0 . 0 0 0 1 - 0 . 0 0 0 3  is  h i g h  r e s p o n s i v e  t o  t h e  
I P M .  F i g u r e - 6  s h o w s  t h e  d i s t r i b u t i o n  o f  f a r m e r s  b a s e d  
o n  M I .

Figure 5 - Distribution of Farmers based on Additive 
Index:
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Figure 6-Distribution of farmers based on Multiplicative 
index:

A c c o r d i n g  t o  t h e  g r a p h  g r e a t e r  t h a n  8 0  p e r c e n t  o f  
f a r m e r s  a r e  l e s s  r e s p o n s i v e  t o w a r d  I P M  t e c h n i q u e .  
A p p r o x i m a t e l y  2 0  p e r c e n t  o f  f a r m e r s  a r e  h i g h  
r e s p o n s i v e  t o  I P M .

Impact o f Farmers Characteristics
F a r m e r  c h a r a c t e r i s t i c s  h a v e  b e e n  s u m m a r i z e d  in  

T a b l e - 2  a c c o r d i n g  t o  t h e i r  r e s p o n s i v e n e s s  t o w a r d  I P M  
t e c h n i q u e .  T h i s  t a b l e  s h o w s  t h e  h i g h e r  a n d  l o w e r  
r e s p o n s i v e  g r o u p s  c h a r a c t e r i s t i c s  a c c o r d i n g  t o  A I  a n d  
M I .

Characteristics of high responsive category
A I  r e s u l t s  t h a t  5 2  p e r c e n t  o f  f a r m e r s ’ a g e  is  

g r e a t e r  t h a n  5 0  y e a r s ,  8 5  p e r c e n t  o f  f a r m e r s  a r e  m a l e  
f a r m e r s ,  7 6  p e r c e n t  o f  f a r m e r s  i n c o m e  is  g r e a t e r  t h a n  
1 5 0 0 0  r u p e e s  p e r  m o n t h ,  5 6  p e r c e n t  o f  f a r m e r s  
e d u c a t i o n  l e v e l  is  s e c o n d a r y ,  6 2  p e r c e n t  o f  f a r m e r s ’ 
i n c o m e  s o u r c e  is  o n l y  f a r m i n g ,  5 9  p e r c e n t  o f  f a r m e r s

c u l t i v a t e  o n l y  o n e  c r o p ,  8 4  p e r c e n t  o f  f a r m e r s  
e x p e r i e n c e  is  g r e a t e r  t h a n  1 5  y e a r s ,  7 1  p e r c e n t  o f  
f a r m e r s  c u l t i v a t i o n  e x t e n t  is  g r e a t e r  t h a n  3  a c r e s ,  9 4  
p e r c e n t  o f  f a r m e r s  d o  n o t  r e c e i v e  c r e d i t  f a c i l i t i e s  a n d  
8 3  p e r c e n t  o f  f a r m e r s  o b t a i n  e x t e n s i o n  s e r v i c e s .
M I  r e s u l t s  9 2  p e r c e n t  o f  f a r m e r s  a g e  is  l e s s  t h a n  5 0  
y e a r s .  9 6  p e r c e n t  o f  f a r m e r s  a r e  m a l e  f a r m e r s ,  8 2  
p e r c e n t  o f  f a r m e r  i n c o m e  i s  g r e a t e r  t h a n  1 5 0 0 0  r u p e e s  
p e r  m o n t h ,  6 6  p e r c e n t  o f  f a r m e r  e d u c a t i o n  l e v e l  is  
s e c o n d a r y ,  7 9  p e r c e n t  o f  f a r m e r  i n c o m e  s o u r c e  is  o n l y  
f a r m i n g ,  8 8  p e r c e n t  o f  f a r m e r s  c u l t i v a t e  o n l y  o n e  c r o p ,  
9 2 p e r c e n t  o f  f a r m e r s  e x p e r i e n c e  is  g r e a t e r  t h a n  15 
y e a r s ,  8 8  p e r c e n t  o f  f a r m e r s ’ c u l t i v a t i o n  E x t e n t  is  
g r e a t e r  t h a n  3  a c r e s ,  9 2  p e r c e n t  o f  f a r m e r s  d o n ’t  
r e c e i v e  c r e d i t  f a c i l i t i e s ,  a n d  8 3  p e r c e n t  o f  f a r m e r s  
o b t a i n  e x t e n s i o n  s e r v i c e s .

Characteristics of low responsive category
A I  r e s u l t s  t h a t  7 3  p e r c e n t  o f  f a r m e r s ’ a g e  is  

l e s s  t h a n  5 0  y e a r s ,  9 0  p e r c e n t  o f  f a r m e r s  a r e  m a l e  
f a r m e r s ,  8 3  p e r c e n t  o f  f a r m e r s  i n c o m e  is  g r e a t e r  t h a n  
1 5 0 0 0  r u p e e s  p e r  m o n t h ,  5 4  p e r c e n t  o f  f a r m e r s  
e d u c a t i o n  l e v e l  i s  s e c o n d a r y ,  5 2  p e r c e n t  o f  f a r m e r s  
i n c o m e  s o u r c e  is  f a r m i n g  a n d  o t h e r s ,  5 7  p e r c e n t  o f  
f a r m e r s  c u l t i v a t e  m o r e  t h a n  o n e  c r o p ,  9 7  p e r c e n t  o f  
f a r m e r s  e x p e r i e n c e  is  g r e a t e r  t h a n  1 5  y e a r s ,  71  p e r c e n t  
o f  f a r m e r s  c u l t i v a t i o n  e x t e n t  is  g r e a t e r  t h a n  3 a c r e s ,  9 9  
p e r c e n t  o f  f a r m e r s  d o  n o t  r e c e i v e  c r e d i t  f a c i l i t i e s  a n d  
8 5  p e r c e n t  o f  f a r m e r s  o b t a i n  e x t e n s i o n  s e r v i c e s .

Table 2- Farmers’ characteristics:

Farmer Characteristics 

Variable

Additive Index Multiplicative Index

Higher Rate Lower Rate Higher Rate Lower Rate

>50 0.52 0.27 0.08 0.33
Age (years) <50 0.48 0.73 0.92 0.67

Male 0.85 0.90 0.96 0.82
Gender Female 0.15 0.10 0.04 0.18

l
> 15000 0.76 0.83 0.63 0.82

Income (Rupees) < 15000 0.24 0.17 0.37 0.18

Only fanning 0.62 0.48 0.79 0.43
Income Source Farming& other 0.38 0.52 0.21 0.57

Primary 0.44 0.46 0.34 0.39
Education Secondary 056 0.54 0.66 0.61

One crop 0.59 0.43 0.88 0.41
Crops cultivate More than one 0.41 0.57 0.12 0.59

>15 0.84 0.97 0.92 0.79
Experience (Years) <15 0.16 0.03 0.08 0.21

<3 0.29 0.29 0.12 0.33
Extent of cultivation (acres) >3 0.71 0.71 0.88 067

Yes 0.06 0.01 0.00 0.08
Credit facilities No 0.94 0.99 1.00 0.92

Yes 0.83 0.85 0.75 0.75
Extension services No 0.17 0.15 0.25 0.25

Source: Author
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M I  r e s u l t s  6 7  p e r c e n t  o f  f a r m e r s  a g e  is  l e s s  t h a n  
5 0  y e a r s .  8 2  p e r c e n t  o f  f a r m e r s  a r e  m a l e  f a r m e r s ,  8 2  
p e r c e n t  o f  f a r m e r s  i n c o m e  i s  g r e a t e r  t h a n  1 5 0 0 0  r u p e e s  
p e r  m o n t h ,  6 1  p e r c e n t  o f  f a r m e r s  e d u c a t i o n  l e v e l  is  
s e c o n d a r y ,  5 7  p e r c e n t  o f  f a r m e r s  i n c o m e  s o u r c e  i s  
f a r m i n g  a n d  o t h e r s ,  5 9  p e r c e n t  o f  f a r m e r s  c u l t i v a t e  
m o r e  t h a n  o n e  c r o p ,  7 9  p e r c e n t  o f  f a r m e r s  e x p e r i e n c e  
is  g r e a t e r  t h a n  1 5  y e a r s ,  6 7  p e r c e n t  o f  f a r m e r s  
c u l t i v a t i o n  e x t e n t  is  g r e a t e r  t h a n  3  a c r e s ,  9 2  p e r c e n t  o f  
f a r m e r s  d o n ’t  r e c e i v e  c r e d i t  f a c i l i t i e s  a n d  7 5  p e r c e n t  o f  
f a r m e r s  o b t a i n  e x t e n s i o n  s e r v i c e s .

C O N C L U S I O N

A I  s u g g e s t s  t h a t  a p p r o x i m a t e l y  7 0  p e r c e n t  o f  
f a r m e r s  a r e  l e s s  r e s p o n s i v e  t o  I P M  a n d  3 0  p e r c e n t  o f  
f a r m e r s  a r e  h i g h  r e s p o n s i v e  t o  I P M  a n d  M I  s u g g e s t s  
t h a t  a p p r o x i m a t e l y  8 0  p e r c e n t  o f  f a r m e r s  a r e  l e s s  
r e s p o n s i v e  t o w a r d  I P M  t e c h n i q u e  a n d  2 0  p e r c e n t  o f  
f a r m e r s  a r e  h i g h  r e s p o n s i v e  t o  I P M .

C o n c e p t u a l l y ,  t h e  M u l t i p l i c a t i v e  i n d e x  c a n  b e  
c o n s i d e r e d  a  b e t t e r  t o o l  t h a n  t h e  A d d i t i v e  i n d e x  t o  
e v a l u a t e  t h e  l e v e l  r e s p o n s i v e n e s s  o f  i n d i v i d u a l  f a r m e r s  
b e c a u s e  a  p o o r  p e r f o r m a n c e  o f  a  f a r m e r  w i t h  r e s p e c t  t o  
o n e  o r  m o r e  o f  t h e  i n d i c a t o r s  w i l l  r e s u l t  in  a  l o w e r  
i n d e x  v a l u e  w i t h  t h e  f o r m e r  t h a n  w i t h  t h e  l a t t e r .  F o r  
e x a m p l e ,  in  t e r m s  o f  t h e  a p p r o a c h  t h a t  u s e d  in  t h i s  
p a r t i c u l a r  a n a l y s i s  ( i . e .  m e a s u r i n g  t h e  l e v e l  o f  
r e s p o n s i v e n e s s  o f  f a r m e r s  b y  e v a l u a t i n g  t h e i r  
p e r f o r m a n c e  w i t h  r e s p e c t  t o  1 7  s t a t e m e n t s ) ,  i f  f a r m e r  
a t t i t u d e s  w e l l  in  1 5  a r e a s  ( i . e .  h i g h  s c o r e s  g i v e n  t o  t h e  
L i k e r t  S c a l e )  b u t  o f  t h e  1 7  s t a t e m e n t s  a n d  v e r y  p o o r l y  
in  t h e  o t h e r  t w o  a r e a s  ( i . e .  l o w  s c o r e s  g i v e n  t o  t h e  
L i k e r t  S c a l e ) ,  t h e  l o w  s c o r e s  o b t a i n e d  b y  t h e s e  t w o  
s t a t e m e n t s  w o u l d  i n e v i t a b l y  r e d u c e  t h e  i n d e x  v a l u e  t o  
a  g r e a t e r  e x t e n t  ( s i n c e  t h e  s c o r e s  f r o m  e a c h  a n d  e v e r y  
s t a t e m e n t  w e r e  m u l t i p l i e d  c o n s e c u t i v e l y  t o  o b t a i n  
E q u a t i o n )  t h a n  a  f a r m e r  w h o  p e r f o r m s  a v e r a g e l y  in  
e v e r y  a r e a  c o n s i d e r e d .

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

s c o r e s  g i v e n  t o  t h e  o t h e r  1 5  s t a t e m e n t s  c a n  n e u t r a l i z e  
t h e  e f f e c t  o f  t h e  l o w  s c o r e s  g i v e n  t o  t h e  t w o  
s t a t e m e n t s .

T h e r e f o r e  M u l t i p l i c a t i v e  i n d e x  g i v e s  b e t t e r  
r e s u l t s  t h a n  a d d i t i v e  i n d e x .  S o  a p p r o x i m a t e l y  2 0  
p e r c e n t  o f  f a r m e r s  a r e  h i g h e r  r e s p o n s i v e  t o w a r d s  I P M .

A s  s o c i o - E c o n o m i c  c h a r a c t e r i s t i c s  o f  h i g h  
r e s p o n s i v e  f a r m e r s ,  a g e  i s  l e s s  t h a n  5 0  y e a r s ,  g e n d e r  a s  
m a l e ,  i n c o m e  i s  g r e a t e r  t h a n  1 5 0 0 0  r u p e e s  p e r  m o n t h ,  
e d u c a t i o n  l e v e l  is  a t  s e c o n d a r y  l e v e l ,  i n c o m e  s o u r c e  i s  
o n l y  f a r m i n g ,  c u l t i v a t e  o n l y  o n e  c r o p ,  F a r m i n g  
e x p e r i e n c e  i s  g r e a t e r  t h a n  1 5  y e a r s ,  c u l t i v a t i o n  e x t e n t  
i s  g r e a t e r  t h a n  3  a c r e s ,  t h e y  r e c e i v e  e x t e n s i o n  s e r v i c e s  
a n d  d o n ’t  r e c e i v e  c r e d i t  f a c i l i t i e s  c a n  b e  i d e n t i f i e d .  
T h e r e f o r e  b y  i n c r e a s i n g  f a r m e r s ’ l e v e l  o f  e d u c a t i o n ,  
r e d u c i n g  t h e  n u m b e r  o f  c r o p s  t h e y  c u l t i v a t e  a n d  
i n c r e a s i n g  t h e  c u l t i v a t i o n  e x t e n t  f a r m e r  b e h a v i o r  c a n  
b e  c h a n g e d .

T h e r e  a r e  s o m e  l i m i t a t i o n s  f o r  t h i s  r e s e a r c h  
s u c h  a s  u n a v a i l a b i l i t y  o f  d a t a ,  l a c k  o f  f u n d s  e t c .  F o r  
f u r t h e r  s t u d i e s  l o g i s t i c  r e g r e s s i o n  a n a l y s i s  c a n  b e  d o n e .
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