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A bs trac t  

O r ga nic  co t t on  p r odu c t i o n  i n  U ga nda  i s  r i s ing  ma in l y  du e t o  t h e p r omot i o na l  
ef f or t s  of  p r iva t e  mu l t ina t io na l  co t t o n  ex p or t in g  c o mp a ni es .   N on et h e l es s ,  th e  
s u s ta ina b i l i t y  of  or ga ni c  c o t t on  p r o j ec t s  a nd  t h ei r  u l t i ma t e  i mp a c t  on  p o v er t y  
r edu c t i o n  w i l l  d ep en d on  t h e r ela t iv e p r of i t a b i l i t y  of  or ga nic  c o t t o n  p r odu c t i o n  
s ys t em.   T his  p a p er  t her ef or e  a t t emp t s  t o  ex a mi n e t h e co mp et i t i v en es s  of  c o t t o n  in  
co nv ent i o na l  a nd  or ga nic  p r o du c t io n  s ys t ems  i n  U ga nda .   A s u r vey  of  1 6 0  cot t o n  
f a r mer s  wa s  d on e  i n  N or t h er n  Uga n da  w h er e or ga ni c  c o t t on  ha s  b een  i n t r odu c ed .   
Us i n g  w ho l e f a r m c r op  b u d g et s  a nd  t h e l i n ea r  pr ogr a mmin g me t h o d,  i t  wa s  fou n d t ha t  
co t t o n  wa s  co mp et i t i v e  w i t h  o t h er  ‘ ca s h’  c r op s  on ly  u n d er  or ga n ic  p r odu c t i o n  s ys t e m 
ma i n ly  b eca u s e of  t h e ex i s t enc e  of  p r ice  p r emiu m.   G r os s  r e t u r ns  t o  or ga ni c  c o t t o n  
w er e a p p r ox i ma t el y  7 %.   I n  t h e  a b s enc e  of  p r i c e  p r emiu m,  or ga n ic  c o t t on  wa s  a n  
u na t t r a c t ive en t er p r i s e  s inc e f a r mer s  ma d e los s es  of  ov er  1 3 %.   P ol i cy  
r eco mmen da t i o ns  w er e t hu s  for wa r d ed  t o  p r omot e or ga ni c  co t t o n  p r odu c t i on  i n  
U ga nda .  
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Introduction 
 

Wor ld  or ga n ic  c o t t o n  p r o du c t io n  i n  
2 0 0 7 /0 8  r ea ched 1 4 5 , 8 7 2 MT  r ep r es ent i n g  
0 . 5 5 % of  t h e t o t a l  c o t t o n  p r odu c t i o n  
(F er r ign o a n d  L i za r r a nga ,  2 0 09 ) .  
Al t h ou g h d e  f a c t o  o r ga nic  c o t t o n  
p r odu c t io n  t o o k p la c e f or  ma ny  c ent u r ies ,  
i t  wa s  n ot  u nt i l  1 9 8 9 / 9 0  wh en i t  wa s  f i r s t  
o f f i c ia l ly  c er t i f i ed  b y  T u r key  a n d  t h en  b y  
US  i n  1 9 9 0 / 1 9 91  ( IC AC ,  20 0 3 ) .  Or ga nic  
co t t o n  p r odu c t i o n  ha s  s in c e s p r ea d  t o  o v er  
2 0  cou nt r i es  a r ou nd  t h e w or ld  i n  a  
co nc ent r a t ed  p a t t er n ;  mor e t ha n  8 7 % of  
t he t o t a l  or ga nic  co t t o n  co mes  f r o m t hr ee  

ma j or  p r odu c er s :  I nd ia ,  T ur key ,  a nd  S yr ia  
(F er r ign o a n d  L i za r r a nga ,  2 0 09 ) .  
C ont i n ent -w is e,  Af r ica ’ s  cont r ib u t ion  t o   
g l ob a l  p r odu c t io n  i s  s t i l l  s ma l l  ( a b ou t  
4 . 5 %),  how ev er ,  or ga nic  c o t t on  p r o j ec t s  
ha v e b een  i n t r odu c ed  t o  va r iou s  cou nt r ies  
inc lu di n g:  T a nza nia ,  Uga n da ,  E gyp t ,  
Z a mb ia ,  S en ega l ,  Bu r kina  Fa s o ,  Ma l i ,  a nd  
B en i n  (F er r ig no a n d  L iza r r a nga ,  2 0 09 ;  
F er r igno et  a l . ,  2 0 05 ) .    

Driven by economic, social, and environmental 
motives a number of private multinational initiatives 
have emerged to promote organic cotton production in 
Sub-Saharan Africa (Ferrigno et al., 2005). However, 
Ferrigno et al. (2005) argue that the sustained 
expansion of organic cotton production in this region 
might depend more on the profitability of organic 
relative to conventional cotton production systems. 
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Several studies have attempted to compare yields, 
production costs, and overall profitability of organic 
and conventional cotton production systems in various 
parts of the world (Ghorbani et al., 2008; Eyhorn et al., 
2007; Swezey et al., 2007; Ferrigno et al., 2005; ICAC, 
2003; Tulip and Ton, 2002; and Ratter, 2002). These 
studies have shown mixed results, depending on the 
study area and period, and conversion year of farmer.  

Us i n g  t h e U. S .  na t iona l  co t t o n  
p r odu c t io n  da t a ,  IC AC  (2 00 3 )  s how ed t ha t  
or ga nic  co t t o n  y i e l ds  w er e h ig h er  t ha n  
co nv ent i o na l  co t t o n  y i el ds  i n  t h e  
in t r odu c t or y  p er i od .   I n  t h e f i r s t  s ix  
y ea r s ,  f r o m 1 9 9 0 / 9 1  t o  1 9 9 5 /1 9 9 6,  
or ga nic  co t t o n  a v er a ge y i el ds  w er e 1 3 %  
hi g h er  t ha n  t he co n v ent i ona l  a v er a ge  
y i e l d .  H o w ev er ,  f r om 1 9 9 6 / 9 7  t o  2 0 0 1 / 0 2 ,  
t her e  wa s  a  2 4 % r edu c t i o n  i n  y i el d  u n d er  
or ga nic  c o n di t i o ns  co mp a r ed  t o  
co nv ent i o na l  p r odu c t i on  a n d ,  t h e  
d i f f er e nc e b et w een or ga nic  c o t t on  a n d  
co nv ent i o na l  p r odu c t i o n  wa s  wi d eni n g  
ev er y  o t h er  y ea r .  F or  ex a mp l e,  f r o m 
1 9 9 9 /0 0  t o  2 0 0 1/ 0 2 ,  t he a v er a ge or ga n ic  
co t t o n  y i el ds  w er e 3 9 % lo w er  t ha n  t h e  
na t io na l  a v er a ge y i el d .  I n  t h e s a me  t i me  
p er io d  (1 9 9 6 -2 0 0 1 ) ,  a  comp a ra t ive  s t u d y  
of  c o t t on  f a r ms  i n  C a l i for n ia  fou n d t ha t  
y i e l ds  w er e  3 4 % l o w er  i n  or ga nic  t ha n  
co nv ent i o na l  co t t o n  a n d ,  t h i s  p a r t ly  
ca u s ed  p r odu c t io n  cos t s  i n  or ga n ic  c o t t o n  
f i e l ds  t o  r i s e  b y  3 7 % (S w ez ey et  a l . ,  
2 0 0 7 ) .  Whi l e  S w ez ey e t  a l . ,  ( 20 0 7 )  
a t t r ib u t ed  c ot t on  y i e l d  d i s p a r i t i es  t o  l es s  
t ha n  op t i mu m w eed ma na g ement  i n  
or ga nic  f i e lds ,  IC AC  (2 0 0 3 )  not ed  i t  
co i nc i d ed  w i t h  t h e a d op t i on  of  t r a ns gen ic  
co t t o n ,  wh ic h  ha d  a  p os i t iv e ef f ec t  o n  
y i e l d  of  c on v ent i o na l  co t t o n .  Y i e ld  l os s es  
in  or ga nic  c o t t on  f i e lds  w er e a l s o  
r ep or t ed  i n  c ou nt r ies  w h er e t r a ns gen ic  
co t t o n  ha d  n ot  y et  b een  i n t r odu c ed  s u ch  
a s  T ur key ,  I r a n ,  Z imb a b w e,  Ben in  a n d  
M a l i .  C ha ngin g  t o  or ga nic  c o t t o n  
p r odu c t io n  i n  T ur key  l ed  t o  a n  a ver a ge  
y i e l d  l os s  of  5 . 4 -7 . 4 % wi t h  s o me va r ie t i es  
p os t in g  y i e l d  l os s es  a s  h ig h  a s  1 7 -2 2 % 
( IC AC ,  2 0 0 3 ) .  G hor b a ni  e t  a l . ,  ( 2 0 0 8 )  

fou n d t ha t  co t t o n  y i e l ds  i n  I r a n  dr op p ed  
b y  3 4 % on co n v er s io n  f r o m c o n v ent io na l  
t o  or ga nic  p r o du c t io n  s ys t em a n d t ha t  
l a r ge f a r ms  ( mor e t ha n  1 0  ha )  w er e mor e  
a f f ec t ed  t ha n  s ma l l / med iu m f a r ms .  I n  
Z i mb a b w e a nd W es t  Af r ica n  cou nt r ies  
(B en i n  a n d  M a l i ) ,  a l t h ou g h n ot  s p ec i f i ed  
or ga nic  co t t o n  y i el ds  w er e s a id  t o  b e  
lo w er  t ha n  t h os e  of  c o n v ent io na l  c o t t o n  
(F er r ign o e t  a l . ,  20 0 5 ) .  T his  s t r on gl y  
s u gg es t s  t ha t  s u b op t ima l  c r op  
ma na g ement  cou ld  ha v e b een  r es p o ns ib l e  
for  t he r edu c t i on  in  or ga nic  c o t t o n  y i el ds  
in  t h es e cou nt r ies .  

O n t h e  c o nt r a r y ,  no  y i e l d  d evia t io ns  
w er e  ex p er i enc ed  b y  or ga nic  c o t t o n  
f a r mer s  in  I nd ia  (E y h or n  et  a l . ,  2 0 07 ) ,  
T a nza nia  (R a t t er ,  2 0 0 2 ) ,  a nd  U ga n da  
(T u l ip  a nd  T on,  2 0 02 ) .  T hes e f in d in gs  
d emo ns t r a t e  t h e i mp or t a nce of  i mp r o v ed  
c r op  a nd  s o i l  ma na g ement .  Wi t h  or ga n ic  
co t t o n  p r odu c t i o n  c os t s  r edu c ed  b y  1 0 -
2 0 %,  E yhor n  e t  a l . ,  ( 2 0 07 )  s ho w ed t ha t  a  
2 0 % or ga nic  p r ic e  p r emiu m l ed  a v er a ge  
gr os s  ma r gins  f r o m or ga nic  c o t t on  f i e l ds  
t o  b e 3 0 – 4 0 % h ig h er  t ha n  i n  t h e  
co nv ent i o na l  s ys t em.  M or eo v er ,  w h en  
o t h er  n o n-p r emiu m c r op s  i n  t h e  s ys t em  
w er e  c ons id er ed ,  E yh or n  f ou nd  or ga n ic  
f a r ms  a chi ev ed  1 0 – 2 0 % hig h er  i nc o mes  
t ha n  co n v ent i ona l  f a r ms .  H o w ev er ,  t he  
in t r odu c t io n  of  t r a ns g en ic  c o t t o n  i n  t h es e  
cou nt r i es  mi ght  t i l t  t h e  b a la nc e b et w een  
or ga nic  a n d  c o nv ent i o na l  c o t t on  y i el ds .  I n  
In dia ,  f or  ex a mp l e,  w i t h  8 0 % o f  t h e t o t a l  
co t t o n  a r ea  u nd er  B t  C ot t o n ,  a v er a ge  
na t io na l  c o t t on  y i e lds  n ea r ly  d ou b l ed  
f r om 3 0 2  kg/ ha  in  2 0 0 2 / 0 3  t o  5 6 7 kg/ ha  in  
2 0 0 7 /0 8  (K ar iha loo  a nd  K u ma r ,  2 0 09 ) .   

I n  t h i s  p a p er ,  s p ec ia l  f ocu s  i s  o n  
U ga nda  b eca u s e p r es ent  a nd  fu t u r e  
or ga nic  c o t t o n  p r o j ec t s  a r e  ex p ec t ed  t o  
b r ing  f r es h  h op e t o  t h e d ec l in i ng  c ot t o n  
in du s t r y  a nd  u l t i ma t el y  co nt r ib u t e  t o  r ur a l  
p ov er t y  r edu c t i o n .  Y et ,  r ec ent  p r es s  
r ep or t s  ind ica t e  t ha t  or ga ni c  c o t t on  y i el ds  
ha v e r edu c ed  du e t o  ou t b r ea k  of  p es t s  
(K a s i ta ,  2 0 0 8a& b ).  T her efor e ,  t h i s  p a p er  
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a t t emp t s  t o  a s s es s  t he c o mp et i t i v en es s  of  
co t t o n  in  or ga nic  a n d  co n v ent io na l  
p r odu c t io n  s ys t ems  i n  U ga nda .  F ind in gs  
f r om t h i s  s t u dy w i l l  b e  u s efu l  t o  a l l  
s t a keh ol d er s  inc lu d i ng  or ga nic  c o t t o n  
p r o jec t  s p o ns or s  (b ot h  p r iva t e  co mp a ni es  
a nd  do n or s ) ,  co t t on  f a r mer s ,  
en vi r o n ment a l i s t s ,  a nd  p ol ic y  ma k er s .    
 
2. Status of organic cotton production in Uganda 
 

U ga nda  i s  t h e s eco n d ma jor  p r odu c er  
of  or ga ni c  c o t t on  in  Af r i ca  fo l l o wi n g  
T a nza nia .  I n  2 0 07 / 08 ,  Uga nda  co nt r ib u t ed  
t o  3 9 % of  t he t o t a l  or ga nic  co t t o n  
p r odu c t io n  i n  Af r ica  (F er r ign o a nd  
L iza r r a nga ,  20 0 9 ) .   S inc e t h e i n t r odu c t i o n  
of  or ga nic  c o t t o n  i n  n or t her n  U ga nda  i n  
1 9 9 4,  t her e  ha s  b een  a  mo d es t  i nc r ea s e  i n  
i t s  pr odu c t io n  d es p i t e  t h e p r o t r a c t ed  
ins ecu r i t y  s i t u a t ion  i n  t h e r eg i on .  B y  
2 0 0 7 /0 8 ,  or ga nic  co t t o n  c ont r ib u t ed  t o  
mor e t ha n  1 0 % of  t h e t o t a l  co t t on  
p r odu c t io n  (C D O ,  2 00 8 ) .   

T he f i r s t  o r ga nic  c o t t on  p r o j ec t ,  t h e  
L a ngo O r ga n ic  F a r mi n g P r omot i o n  
(L O FP ) ,  wa s  s et  u p  in  1 9 9 4  b y  t h e  L a ng o  
C o-op er a t ive  U n io n  (L C U)  w i t h  a s s i s t a nce  
f r om t h e S w edis h  I n t er na t io na l  
D ev e lop ment  A g enc y (T u l ip  a n d  T o n,  
2 0 0 2 ) .  T he L O F P  pr o j ec t  s t a r t ed  wi t h  2 0 0  
f a r mer s  p r odu c i ng  or ga nic  co t t o n  f or  B o  
Weev i l ,  a  du t c h  p r iva t e  c o t t on  ex p or t in g  
co mp a n y.  I n  1 9 9 6 / 97  cot t on  s ea s o n,  Bo  
Weev i l  t h r ou g h i t s  s u b s id ia r y ,  S ha r es  (U)  
L t d ,  a l s o  s t a r t ed  t o  b u y  or ga nic  s i ms i m  
a nd c hi l l i es .  A n d,  b y  2 0 0 8 / 0 9 ,  t her e  w er e  
ov er  3 0 , 0 0 0  cer t i f i ed  f a r mer s  dr a wn f r o m 
t he  L a ng o s u b - r egi o n  p r odu c i ng  or ga n ic  
co t t o n ,  s es a me,  a nd  c hi l l i es  f or  Bo  
Weev i l / S ha r es  ( U)  L t d .   T he  t r ip a r t i t e  
a gr eement  i nv o lv i ng  B o W eevi l / S ha r es ,  
L O FP ,  a nd  L C U b r ok e u p  i n  2 0 0 9 / 1 0  a nd  
Bo  W eevi l / S ha r es  op t ed  f or  i n d ep end ent  
r eg i s t r a t ion  of  c o t t on  f a r mer s .  I n  t h e  
s a me  y ea r ,  t he N or t h  Bu k ed i  C ot t o n  
C o mp a ny,  op er a t ing  ma i n l y  i n  ea s t er n  
U ga nda ,  en t er ed  t h e  L a ng o  s u b - r egi o n  a n d  
s ig n ed  a  memor a ndu m of  u n d er s ta ndi n g  

for  jo i n t  c er t i f i ca t io n  of  f a r mer s  wi t h  
L O FP .   I t  i s  a l s o  t hou ght  t ha t  or ga nic  
cer t i f i ca t io n  of  s o me s la ck  s ea s o n c r op s  
s u ch  a s  s ims i m a n d b ea ns  w i l l  b e  d on e  i n  
or d er  t o  ex p a nd t h e p r o du c t  r a ng e  
a va i la b le  f or  or ga nic  c o t t o n  f a r mer s .  I n  
2 0 0 6 /0 7 ,  a not h er  or ga nic  c o t t on  p r o j ec t ,  
kn o w n a s  t he N or t her n  U ga nda  E co -
O r ga nic  (N UE O )  wa s  s ta r t ed  i n  
p a r t ner s h ip  wi t h  t wo p r iva t e  ex p or t er s ,  
D u na va nt  (U)  L t d  a nd  O u t s p a n  
E nt er p r i s es  L t d .  T he N UE O  p r oj ec t  
r eg i s t er ed  o v er  1 5 , 00 0  fa r mer s  in  t h e  
L a ngo  s u b - r egi o n  f or  c on v er s io n  t o  
p r odu ce  or ga nic  co t t o n  f or  D u na va nt ,  a nd  
or ga nic  s es a me a n d c h i l l i es  f or  O u t s pa n .  
H o w ev er ,  in  2 0 0 7 ,  N UE O / D u na va nt  
s h i f t ed  t h ei r  op er a t ions  t o  Ac h ol i  s u b -
r eg io n  wh er e o v er  1 5 , 0 0 0 fa r mer s  w er e  
r eg i s t er ed  t o  p a r t i c ip a t e  in  t h e  or ga n ic  
co t t o n  p r o j ec t .  D u e t o  t h e f a c t  t ha t  Ach ol i  
s u b -r eg i on  wa s  co mp l et el y  ‘ v i r g i n’  a s  a  
r es u l t  o f  a b ou t  t wo  d eca d es  of  r eb el l i o n  
a nd  ins ecu r i t y ,  co t t o n  f a r mer s  t h er e  w er e  
d i r ec t l y  c er t i f i ed  a s  or ga nic  wi t h ou t  
r equ i r i ng  t h em t o  u n d er g o  a ny  
co nv er s i on .  I n  2 0 0 8 / 0 9 ,  or ga nic  c o t t o n  
p r odu c t io n  s t a r t ed  in  Ac h ol i  s u b - r egi o n  
a nd  D u na va nt  ha s  cont inu ed  t o  v i gor ou s l y  
p r omot e i t  t h r ou g h t h e  p r ov is i o n  of  
c r i t i c a l  inp u t s  su ch  a s  s eeds ,  or ga ni c  
p es t i c i d es ,  f a r m p ow er ,  a nd  ex t ens io n .  
 
3. Methodology 
 

3 . 1 .   S tu d y  a r ea  a nd d at a  

T his  s tu dy wa s  don e i n  t w o d i s t r i c t s  
in  N or t her n  U ga nda ,  na me ly :  L i r a  a nd  
Pa der .  T wo p r iva t e  or ga nic  c o t t o n  
ex p or t in g  c o mp a ni es ,  B o W eev i l  a n d  
D u na va nt ,  wer e op er a t ing  i n  L i r a  a nd  
Pa der ,  r es p ec t iv e l y .  A p a i r ed - ma t ch ed  
r a ndo m s a mp l i n g  met h o d wa s  u s ed  t o  
s el ec t  co t t o n  f a r mer s  wh o p a r t i c ip a t ed  i n  
t he  s t u dy.  S i nc e  i t  a l lo ws  f or  c o mp a r i s on  
of  or ga nic  a n d  c on v ent i o na l  co t t o n  
f a r mer s  o n  va r iou s  cha ra c t er i s t i c s ,  t h i s  
met h od c o nt r o l s  f or  s o me of  t h e  
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ex t r a neou s  f a c t or s  t ha t  inf lu enc e  t h e i r  
p r of i t a b i l i t y  (W on na cot t  a nd  W o nna cot t ,  
1 9 9 0 ) .  F or t y  (4 0 )  or ga nic  co t t o n  f a r mer s  
w er e  r a ndo ml y s e l ec t ed  p er  d i s t r i c t  
ma k i ng  a  t o t a l  of  8 0  or ga nic  c o t t o n  
f a r mer s .  S imi la r ly ,  4 0  co n v ent io na l  
co t t o n  f a r mer s  w er e r a nd o mly  s e l ec t ed  
f r om ea ch  d i s t r i c t  t o  ma k e a  t o t a l  of  8 0  
co nv ent i o na l  c o t t on  f a r mer s .   P r ima r y  
da t a  wa s  co l l ec t ed  f r o m t h e s e l ec t ed  
f a r mer s  u s ing  t h e s u r v ey  met h od.  A  
s ta nda r d iz ed  qu es t i o nna i r e  wa s  u s ed  t o  
co l l ec t  da t a  inc lu di n g  f a r mer s ’  s oc i o -
ec o n o mic  c ha ra c t er i s t i c s ,  na t ur e  of  c r op  
ent er p r i s es ,  va r ia b le  p r odu c t i o n  a n d  
ma r k et i ng  c os t s ,  ou t p ut s  a nd  ma r ket  
p r ices  of  co t t o n  a nd  o t h er  co mmo d i t i es  
f or  t h e 2 0 0 8 / 0 9  fa r mi n g y ea r .  D a ta  w er e  
t hen  a na ly z ed  u s i n g  w h o l e f a r m c r op  
b u dg et s  a nd  l i n ea r  pr ogr a mmi n g  
t ec hn i qu es .  S ta t i s t i ca l  P a cka ge f or  S oc ia l  
S c ient i s t s  (S PSS )  a nd  G en er a l  Al g eb r a ic  
M od e l i n g  S ys t em (G AM S )  s of t wa r es  w er e  
u s ed .   
 
3 . 2 .  A nal y t i ca l  me t ho d  
  

T he l in ea r  pr ogr a mmin g (L P )  mo d e l  
wa s  u s ed  t o  d et er mi n e t h e op t i ma l  c r op  
ent er p r i s e  co mb i na t io ns  u n d er  or ga nic  
a nd  c o nv ent i o na l  c o t t o n  p r odu c t i o n  
s ys t ems  i n  U ga nda .  T he L P  mo d e l  
f r a mew or k  ha s  fou r  fu nda ment a l  
a s su mp t io ns :  p r op or t io na l i t y ,  a ddi t i v i t y ,  
d i v i s ib i l i t y ,  a nd  n o nn ega t iv i t y  ( Wu  a n d  
C op p ins ,  1 9 8 1 ) .  T he  L P  mo d e l  b es t  
ca p tur es  a n  or ga nic  or  a  con v ent io na l  
co t t o n  f a r mer ’ s  r es ou r ce a l l oca t io n  
p r ob lem of  c h o os i ng  a c r ea ges  of  c r op s  i n  
t he p r o du c t i on  s ys t em t ha t  ma x i mi z e  
ec o n o mic  p r of i t s .  T he ob j ec t i v e fu nc t i o n  
of  t h e L P  mo d e l  g iv es  t h e t o t a l  a nnu a l  
gr os s  p r of i t s  ob t a in ed  b y  t h e  f a r mer  f r o m 
t he  s a le  of  c r op s  (E qu a t ion  1 ) .   T he  L P  
mo d e l  ha s  t wo  r es ou r ce  ( l a n d  a n d  la b or )  
co ns t r a in t s  s inc e a  co t t on  f a r mer  ca nnot  
u s e mor e t ha n  t h e  a va i la b le  r es ou r ces  
(E qu a t ion  2 ) .  T o  ens u r e t ha t  a cr ea ges  of  

c r op s  a r e  r es t r i c t ed  t o  va lu es  of  z er o  or  
l a r ger ,  t he n o n n ega t iv i t y  co ns t r a in t  i s  
a l s o  i nc or p or a t ed  i n  t h e  L P  mo d e l  
(E qu a t ion  3 ) .  T he mo d e l  i s  t hu s  ex p r es s ed  
a s :  

(1)

1, 2 (2)

0 (3)

j j
j

j j k
j

j

Maximize c x

Subject to a x b for k

x

 





        

w h er e C j   i s  a nnu a l  gr os s  p r of i t s  ob t a ined  
b y  a  fa r mer  f r om t h e j t h  c r op  ent er pr i s e  i n  
Us h/ a c r e;  x j   i s  a c r ea ge of  t h e j t h  c r op  
ent er p r i s e;  a j   i s  t h e t ech n ica l  or  u s a ge  
co ef f ic i en t  f or  t he k t h  r es ou r ce;  a nd  b k  i s  
t he  t o t a l  a va i la b l e  a mou nt  of  t h e   k t h  
r es ou r ce i n  a c r es  for  l a nd  a nd  ma n -da ys  
for  l a b or .  
 
4. Results and discussion 
 
4 . 1 .  C ha r a ct e r i s t i cs  o f  o r ga n i c  a nd 

co nven t i o na l  co t t o n  p ro d u ct i o n 
s y s t ems  

 
G en er a l ly ,  or ga nic  a n d  co n v ent io na l  

co t t o n  f a r mer s  w er e s i mi la r  in  a l l  s oc i o -
ec o n o mic  cha r a ct er i s t i c s  ex c ep t  a ge a nd  
hou s eh ol d  s i z e  (T a b le  1 ) .  T he a v er a ge  a g e  
d i f f er enc e b et w een t h e t w o gr ou p s  of  
f a r mer s  s u gg es t s  t ha t  you n g f a r mer s  w i t h  
s ma l l er  f a mi l i es  w er e mor e i nv o lv ed  i n  
or ga nic  t ha n  c o n v ent io na l  c o t t o n  
p r odu c t io n .  U nd er  b ot h  or ga nic  a n d  
co nv ent i o na l  p r odu c t i on  s ys t ems ,  t h e  
ma i n  s ou r ce of  f a r m la b or  wa s  f a mi l y  
l a b or  t ha t  cont r ib u t ed  t o  4 9 % in  or ga n ic  
f a r ms  a nd  5 3 % i n  c on v ent i o na l  f a r ms .  T he  
a ver a ge l a nd  s iz e  of  or ga n ic  
( co nv ent io na l )  f a r ms  wa s  9 . 7  a cr es  (1 3  
a cr es ) ,  o f  w hi ch  a b ou t  9 . 1  a c r es  (9 . 6  
a cr es )  wa s  u nd er  p r odu c t io n  of  c r op s ;  
d i v id ed  i n t o  4 . 4  a cr es  (4 . 1  a cr es )  f or  ca s h  
c r op s  a nd  4 . 7  a cr es  (5 . 5  a cr es )  f or  f o o d  
c r op s .  T hus ,  b ot h  or ga nic  a n d  
co nv ent i o na l  co t t o n  f a r mer s  in  nor t h er n   
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T a b l e  1 :  S oc i o - e c on omi c  c h ar ac te r i s t i c s  o f  or g a n i c  a n d c on ve n t i on a l  c o t t on  f ar me r s  

C har a ct er i s t i c   O r ga nic   C on v ent io na l  T ota l  
Sa mp l e  

C hi - s qu a r e  
G en d er       
        Ma le  8 6 . 3 %  8 5 . 0 %  8 5 . 6 %   
        F ema l e  1 3 . 7 %  1 5 . 0 %  1 4 . 4 %  0 . 0 51  
E du ca t io n       
        N ev er   1 6 . 3 %  2 2 . 5 %  1 9 . 4 %   
        P r ima r y   5 3 . 8 %  5 7 . 5 %  5 5 . 6 %  4 . 5 33  
        S econ da r y   2 6 . 3 %  1 3 . 8 %  2 0 . 0 %   
        T er t i a r y   3 . 8 %  6 . 3 %  5 . 0 %   
P r i ma r y o cc u pa t i o n      
        Fa r mi ng  9 8 . 8 %  9 8 . 7 %  9 8 . 7 %   
        N on f a r mi n g  1 . 2 %  1 . 3 %  1 . 3 %  0 . 0 00  
S ou r ce  o f  f ar m la b o r      
        Fa mi l y    4 9 . 4 %  5 3 . 2 %  5 1 . 3 %   
        H i r ed   1 0 . 4 %  2 . 6 %  6 . 5 %  3 . 8 52  
        Bot h  4 0 . 2 %  4 4 . 2 %  4 4 . 2 %   
A g e (y ea r s )  3 7  4 4  4 0  7 . 9 13 ** *  
H ou s eh ol d  s iz e  6  8  7  4 . 6 79 **  
T ota l  l a nd  s ize  ( a c r es )  9 . 7  1 3 . 8  1 1 . 7  1 . 1 12  
L a nd u n d er  ca s h  c r op s  

a cr ea g e ( a c r es )  
4 . 4  4 . 1  4 . 2  0 . 1 70  

L a nd u n d er  fo o d c r op s  4 . 7  5 . 5  5 . 1  0 . 7 49  
C ot t on  f a r mi n g 

ex p er i en c e (y ea r s )  
1 3  1 5  1 4  1 . 5 42  

 

U ga nda  w er e mos t l y  s ma l l h ol d er s  
in v ol v ed  i n  s emi - s u b s i s t en c e a gr icu l t u r e .  

T yp ica l  of  t h e f a r min g s ys t em i n  
N or t her n  Uga n da  s ho w t ha t ,  mos t  of  t h e  
c r op s  t ha t  wer e gr ow n u n d er  b ot h  or ga n ic  
a nd  c o nv ent i o na l  c o t t o n  p r odu c t i o n  
s ys t ems  w er e t h e  s a me.  T hes e c r op s  
inc lu d ed :  s i ms i m,  s u nf l o w er ,  s oyb ea ns ,  
gr ou n d nu t s ,  s or ghu m,  mi l l e t ,  ma iz e,  
b ea ns ,  p ig eon p ea s ,  c a s sa va ,  s weet  
p ot a t oes ,  r i ce ,  cow p ea s ,  t oba cco ,  s u ga r  
ca ne,  c h i l l i es  a n d  g i ng er .  N o n et h e l es s ,  i t  
wa s  ha r d  t o  d i s t in gu is h  s o me of  t h es e  
c r op s  in t o  ca s h  or  f o o d c r op s .  C ot t on  u s ed  
t o  b e  t h e ma jor  ca s h  c r op  i n  t h i s  r eg i o n  
b u t  s o me fo o d c r op s  s u ch  a s  r i ce ,  
s u nf l ow er ,  s o yb ea ns ,  a nd  s i ms i m ha v e  

r ec ent l y  ga i n ed  p op u la r i t y  a s  ‘ ca s h’  c r op s  
du e t o  i nc r ea s i ng  ma r k et  d ema nd in  u r b a n  
a r ea s  or  a s  inp u t s  f or  ma kin g  va lu e - a d d ed  
p r odu c t s  s u ch  a s  ed ib l e  v eg et a b le  o i l .  F or  
ex a mp l e,  M u kwa n o I n du s t r i es  L i mi t ed  ha s  
b een  p r omot i n g  t h e p r odu c t i on  of  
s u nf l ow er  for  i ndu s t r i a l  u s e in  ed ib l e  
v eg et a b le  o i l .  

D es c r ip t iv e  s t a t i s t i c s  on  a cr ea g e,  
ou t p u t ,  p r ice ,  ma r ket a b le  ou t p u t ,  a nd  
p r odu c t io n  cos t s  a ss oc ia t ed  w i t h  c r op s  
gr o wn u nd er  or ga n ic  a nd  c o n v ent io na l  
co t t o n  p r odu c t i o n  s ys t ems  ha v e  n ot  b een  
p r es ent ed  in  t h i s  p a p er  b u t  ca n  b e  
ob t a in ed  f r o m t h e a u t hor s .  H ow ev er ,  i t  
s hou l d  b e n ot ed  t ha t  w i t h  t h e ex c ep t io n  of  
p r ices ,  t he r es t  of  t h e da t a  wer e of t en  
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es t i ma t ed  s in c e f a r mer s  d i d  n ot  k eep  or  
r ememb er  a ny  p r odu c t i on  or  ma r ket i n g  
r ecor ds ,  u s ed  f a mi l y  l a b or ,  a nd  u s ed  f a r m 
s a ved  s eeds .  S ec on d l y ,  s o me c r op s  w er e  
not  c o ns i d er ed  i n  t h e  s t u dy b eca u s e i t  wa s  
not  p os s ib l e  t o  es t i ma t e  t h e i r  p r odu c t io n  
a nd  ma r ket in g  da t a  ( s weet  p ot a t oes  a n d  
ca s sa va )  or  t hey  w er e ex t r eme l y  r a r e  
c r op s  ( for  ex a mp l e,  co w p ea ,  t oba cco ,  
s u ga r  ca ne,  g i ng er ,  a nd  ch i l l i es ) .   
 
4.2. Differences in yield, prices and costs of 

production of organic and conventional crops 
 

D i f f er enc es  ex i s t ed  b et w een y i el ds  
of  c r op s  p r odu ced u n d er  or ga nic  a n d  
co nv ent i o na l  co t t o n  p r odu c t io n  s ys t ems .  
Whi l e  y i e l ds  of  s o yb ea ns ,  p ig eo n p ea ,  
mi l l e t ,  a nd  gr ou n d nu t s  ap p ea r ed  t o  ha v e  
inc r ea s ed ,  t hos e  of  c o t t on ,  s i ms i m,  
s u nf l ow er ,  b ea ns ,  s or ghu m,  ma iz e a n d  
r i ce  ha d  s o meh o w d ec r ea s ed  i n  or g a n ic  
co t t o n  p r odu c t io n  s ys t em.  F or  ex a mp l e,  
co t t o n  y i e lds  dr op p ed 1 5 % t o  4 6 6  kg/ ha  
(F igu r e 1 ) .  T hes e f i n di n gs  s eem t o  
co nt r a dic t  t hos e f r o m a n  ea r l i er  s tu dy  
w h er e or ga nic  a nd  c o nv ent i o na l  co t t o n  i n  
U ga nda  w er e a t  p a r  a t  6 0 0  kg/ ha  (T u l ip  
a nd  T on,  2 0 0 2 ) .   S imi la r ly ,  or ga nic  co t t o n  
f a r mer s  ha v e ex p er ienc ed  s i g n i f i ca nt  
y i e l d  l os s es  i n  t h e  U. S .  (S wez ey et  a l . ,  
2 0 0 7 ;  IC AC ,  20 0 3 ) ,  I r a n  (G hor b a ni  e t  a l . ,  
2 0 0 8 ) ,  T ur key  ( IC AC ,  2 0 0 3 ) ,  Z imb a b w e  
a nd s o me  W es t  Af r ica n  cou nt r ies  
(F er r ign o et  a l . ,  2 0 0 5 ) .  Yi e l d  
d i s c r ep a nc i es  b et w een or ga ni c  a nd  
co nv ent i o na l  c o t t on  ha v e  b een  r e la t ed  t o  
t he  a d op t io n  of  t r a ns g enic  c o t t on  ( IC AC ,  
2 0 0 3 )  a nd  s u b op t i ma l  c r op  ma na g ement  
(S w ez ey e t  a l . ,  2 0 0 7 ) ,  a nd  f a r mer  
ex p er i en c e (F er r ig no et  a l . ,  2 0 0 5 ) .  I n  
U ga nda ,  p oor  y i el ds  of  or ga nic  c o t t o n  
cou l d  ha v e b een  t h e r es u l t  o f  p es t  
in va s io n  a s  r ep or t ed  i n  t h e p r es s  (K a s i t a  
2 0 0 8a &b ) .  C ot t on  p r odu c t i o n  r equ i r es  
h ea v y a p p l ica t ion  of  c h emica l s  t o  c o mb a t  
a  wid e va r ie t y  o f  p es t s  a nd  d i s ea s es  
a s s oc ia t ed  wi t h  i t  (F er r ign o e t  a l . ,  2 0 05 ) .  

Al t er na t iv e l y ,  or ga nic  c o t t on  f a r mer s  i n  
nor t h er n  U ga n da  u s ed  l oca l ly  c onc oc t ed  
or ga nic  p es t i c i d es  ( f or  ex a mp l e,  hot  
p ep p er ,  wo od  a s h ,  a nd  c o w du n g)  a s  w el l  
a s  r e l i ed  o n  b la ck  a nt s  l oca l l y  k n o w n a s  
N g in i n gi n i  a s  na t ur a l  p r eda t or s  f or  co t t on  
p es t s .  T hes e cu l t u r a l  a nd  b io l og ica l  
co nt r o l  met h o ds  s eemed t o  ha v e b een  
ef f ec t i v e i n  t h e ea r ly  p er io d  of  or ga n ic  
co t t o n  i n t r odu c t i o n  a s  not ed  b y  T u l ip  a nd  
T on (2 0 0 2 )  p er ha p s  b eca u s e mu ch of  t h e  
a r ea  in  n or t h er n  Uga n da  ha d  r et u r ned  i n t o  
‘v i r g i n i t y ’  f o l lo w i ng a  p r o t r a c t ed  l oca l  
r eb e l l i on  t h er e .  H o w ev er ,  wi t h  s t a b i l i t y  
a nd  p ea c e r et u r n i ng  i n t o  t h e  a r ea ,  t her e  
ha s  b een  c ont inu ou s  p r odu c t io n  of  c o t t o n  
a l lo w in g for  t he p os s ib l e  b u i l d  u p  of  p es t  
a nd  d i s ea s e p a t hog en p op u la t io ns  t o  
ec o n o mic  l ev el s .  T his  mi ght  b e  t h e  ca s e  
for  o t h er  r o t a t ion  c r op s  t ha t  a r e  
s u s cep t ib l e  t o  p es t s  a nd  d i s ea s es  s u c h  a s  
b ea ns .   

S ign i f i ca nt  d i f f er enc es  ex i s t ed  i n  
p r ices  of  c r op s  p r odu ced b y  or ga nic  a n d  
co nv ent i o na l  f a r mer s ,  es p ec ia l l y  c o t t o n  
(3 7 %) ,  s ims i m (2 7 %) ,  a nd  s or g hu m (3 3 %)  
a s  s ho w n i n  F igu r e 2 .  A mo ng t h e s t u di ed  
c r op s ,  co t t on  a nd  s i ms i m,  w er e t h e o nl y  
cer t i f i ed  or ga nic  c r op s .  T her ef or e ,  h i g h er  
p r ices  f e t ch ed  b y  or ga ni c  co t t on  a nd  

 

 
 
F ig ure  1 :  Pe rce nt  d i f fe re nces  i n y ie lds  

o f  o rg a ni c  a nd  co nv e nt io na l  
cro ps  
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s i ms i m f a r mer s  cou ld  b e ma in l y  ex p la i n ed  
b y  t h e  p r emiu m p r ic es  of f er ed  b y  B o  
Weev i l / S ha r es  (U)  L t d  a n d  D u na va nt  ( U)  
L t d .  I n  2 0 0 8 / 09  t he u n i t  p r ice  of  
co nv ent i o na l  co t t o n  wa s  Us h6 0 0 / kg  
( in c lu di n g  a  go v er n ment  s u b s idy  of  
Us h1 5 0 / k g)  w h er ea s  or ga n ic  c o t t o n  
f et c h ed  a  p r emiu m of  Us h2 0 0 / k g  or  3 3 %.  
H o w ev er ,  i t  i s  qu ick  t o  n ot e  t ha t  s o me  
cot t o n  f a r mer s ,  es p ec ia l l y  i n  t h e L a ng o  
s u b -r eg i on ,  r ec ei v ed  l o w er  t ha n  t h e a b ov e  
p r ices .  Bef or e t h e g ov er n ment  s u b s id y  
in t er v ent i on  s o me  f a r mer s  ha d  a l r ea dy  
s o l d  t h e i r  co t t o n  a t  lo w er  p r ices .  T he  
b r ea ku p  of  t h e t r ip a r t i t e  a gr eement  
b et w een L O F P ,  L C U,  a nd  Bo  
Weev i l / S ha r es  (U)  L t d  l a t e  in  t h e s ea s on  
a l s o  for ced  s o me  or ga nic  f a r mer s  t o  
d es p er a t el y  d i s p os e of f  t h ei r  co t t o n  a t  
lo w er  p r ices  p r omp t i n g  a not h er  
go v er n ment  i n t er v ent i o n  t o  b u y i t .  I n  t h e  
s a me s ea s on,  u n i t  p r ice  for  s i ms i m  
f lu c t u a t ed  f r o m Us h1 1 0 0  –  1 6 0 0 / kg  w i t h  
or ga nic  s i ms i m p la c ed  a t  t he u p p er  en d  of  
t he  p r ic e  s p ec t r u m.  H o w ev er ,  or ga nic  
s i ms i m p r ic es  w er e  equ a l ly  a f f ec t ed  i n  t h e  
L a ngo  s u b - r egi o n  s i nc e  i t  wa s  o n e of  t h e  
c r op s  pr odu c ed u n d er  co nt r a c t  f or  Bo 
Weev i l / S ha r es  (U)  L t d .  F or  t he o t h er  
c r op s  t ha t  wer e not  c er t i f i ed  a s  ‘or ga nic , ’  
t he  ob s er v ed  p r ice  d i f f er enc es  b et w een  
or ga nic  a n d  c on v ent i o na l  f a r mer s  cou l d  
b e r e la t ed  t o  s u c h  f a c t or s  a s :  t yp e of  c r op  
va r ie t y ,  t i me  o f  s a le ,  t yp e of  ma r ket  
ou t l e t ,  a nd  ma r ket i n g  a r r a ngement  u s ed  
b y  f a r mer s .  S ome f o od c r op s  s u ch  a s  
gr ou n d nu t s ,  b ea ns ,  a nd  r i c e  ha v e  p r emiu m 
va r iet i es ;  R ed   B ea u t y ,  Y el l o w b ea ns  a nd  
S u p er ,      r es p ec t iv e l y .      T yp i ca l        o f  
a gr icu l t ur a l  co mmo d i t i es ,  s e l l i ng  t h em  
i mmed ia t el y  a f t er  ha r ves t  or  du r in g  
p er io ds  of  g lu t  a t t r a c t s  low er  p r ices  a nd  
v ic e -v er s a .  I n  a dd i t io n ,  t hos e f a r mer s  wh o  
cou l d  ha v e s o l d  t h ei r  p r odu ce a t  f a r mga t e  
or  loca l  ma r ket s  mig ht  ha v e ob t a in ed  a  
lo w er  p r ice  t ha n  t h os e wh o a cc es s ed  t o w n  
ma r k et s  s u ch  a s  L i r a  a nd  G u lu .  
D i f f er enc es  in   p r ices  of   s u nf lo w er   a nd  

  
 
Figure 2:  Percent differences in unit prices of 

organic and conventional crops 
 
s or ghu m c ou ld  ha v e a l s o  a r i s en  b eca u s e  
t hey  w er e gr ow n u n d er  co nt r a ct s  b y  s o me  
f a r mer s  in  t h e  L a ng o s u b - r eg i o n  f or  
M u kwa n o In du s t r i es  ( v eg et a b le  o i l  
p r odu cer )  a nd  S ABM i l l er  ( b eer  p r odu cer ) ,  
r es p ec t i v e ly .   

G en er a l ly ,  or ga nic  c o t t on  f a r mer s  
w er e  l o w c os t  p r odu c er s  co mp a r ed  t o  
co nv ent i o na l  c o t t on  f a r mer s .  Uni t  
p r odu c t io n  c os t s  f or  a l l  c r op s  ex c ep t  
ma iz e,  p i g eon p ea ,  mi l l e t ,  r i c e ,  a nd  
gr ou n d nu t s  wer e l o w er  u nd er  t h e or ga n ic  
t ha n  co n v ent i o na l  p r odu c t i on  s ys t em.  B y  
co nv er t i ng  t o  or ga ni c  p r odu c t i on  s ys t em,  
f a r mer s  in  U ga n da  r edu c ed  cot t o n  
p r odu c t io n  c os t s  b y  a b ou t  4 % (F igu r e 3 ) .  
I n  In d ia ,  or ga nic  co t t o n  p r odu c t io n  c os t s  
ha v e a l s o  b een  f ou nd  t o  ha v e  d ec l i n ed  b y  
1 0 -2 0 % (E yh or n  e t  a l . ,  20 0 7 ) .  I n  c ont r a s t ,  
s wi t c h i n g  t o  or ga nic  c o t t o n  p r odu c t i o n  i n  
t he U. S .  r a i s ed  c os t s  b y  3 7 % (S wez ey e t  
a l . , 20 0 7 ) . N on u s a ge of  i nor ga n ic  
p es t i c i d es  in  t h e p r odu c t i o n  o f  or ga n ic  
co t t o n  c ou l d  b e ex p la i n i n g  t h i s  c os t  
r edu c t i o n  i n  Uga n da  a s  in  In dia .  Or ga nic  
co t t o n  f a r mer s  in  Uga n da  u s ed  l oca l l y  
ma d e  or ga nic  p es t i c i d es  s u ch  a s  hot  
p ep p er ,  wo o d a s h ,  a nd  c o w  du n g.  
H o w ev er ,  or ga nic  p es t i c i d es  s u ch  a s  
O x y met r in  a n d  N i mb ic i d i n e w er e b ei n g  
in t r odu c ed  a nd  p r o mot ed  b y  p r iva t e  
co mp a n i es  a nd  t ha t  mi ght  mea n a n  a dd ed  
cos t   t o   or ga nic   co t t on   f a r mer s   in   t he  
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Figure 3: Percent differences in cost of production 

of organic and conventional crops 
 
f u t ur e  on c e t h es e  p es t i c i d es  a r e  
co mmer c ia l i z ed .  I n  t h e  U. S . ,  t he  
in t r odu c t io n  of  h i gh  y i el d i ng  t r a ns gen ic  
co t t o n  va r ie t i es  p u t  o r ga nic  f a r mer s  a t  a  
cos t  d i s a d va nt a ge c o mp a r ed  t o  
co nv ent i o na l  f a r mer s  ( IC AC,  2 0 03 ) .  
 
4.3. Profitability of organic and conventional cotton 

production systems 
 

Cr op  b u dg et s  w er e u s ed  t o  d et er mi n e  
gr os s  ma r gins  a s s oc ia t ed  w i t h  or ga n ic  a n d  
co nv ent i o na l  co t t o n  p r odu c t io n  s ys t ems .  
S ens i t iv i t y  a na l ys i s  wa s  do n e  t o  
d et er mi n e t h e i mp a c t  of  i nc r ea s ing  ei t h er  
c r op  y i e l ds  or  p r ices  o n  gr os s  ma r gins .  
R ice a n d  s u nf l ow er  w er e t h e  o n ly  c r op s  
t ha t  f e t ch ed  b ot h  or ga n ic  a n d  
co nv ent i o na l  f a r mer s ’  p os i t i v e r et u r ns .  
G r os s  r e t u r ns  t o  or ga nic  a nd  c o n v ent io na l  
r i ce  ( s u nf l o w er )  w er e  a p pr ox i ma t el y  6 %  
(1 0 %)  a nd 5 % (0 . 6 %) .   Or ga nic  f a r mer s  
a l s o  ob t a in ed  p os i t i v e gr os s  r e t u r ns  f r om 
cot t o n  w hic h  s t oo d a t  a b ou t  7 % (F igu r e  
4 ) .  I n  cont r a s t ,  con v ent i ona l  c o t t on  wa s  
not  p r of i t a b l e .  T his  i s  n ot  s u rp r i s ing  
b eca u s e p r ev iou s  s t u di es  i n  U ga nda  ha v e  
a l s o  fou n d co n v ent i ona l  c o t t on  t o  ha v e  
n ega t iv e r et u r ns  (L u nb a ek 2 0 0 2 )  or  t he  
lo w es t  p r of i t a b i l i t y  c o mp a r ed  t o  o t h er  
c r op s  (Ba f f es  2 0 0 9,  You  a nd C ha mb er l i n  
2 0 0 4 ) .  M or eo v er ,  t he  r emo va l  of  p r ic e  
p r emiu m w ou l d  p lu n g e or ga n ic  co t t o n  
f a r mer s  in t o  l os s es  of  o v er  1 3 %.  T his  

u nd er s cor es  t h e  i mp or t a nce of  p r ic e  
p r emiu m i n  t h e p r of i t a b i l i t y  of  or ga n ic  
co t t o n  a s  fou n d  i n  I n dia  (E yh or n  et  a l . ,  
2 0 0 7 ) .   

 

 
 
Figure 4: Gross returns to organic and conventional 

crops 
 

L ow yi e l ds  a nd  p r ice  o f  co n v ent io na l  
co t t o n  c ou l d  ha v e c o nt r ib u t ed  t o  t h e  
ob s er v ed  l os s  t o  f a r mer s .  H owev er ,  t he  
p r ice  of  co n v ent i ona l  c o t t o n  d ep en ds  o n  
t he w or ld  ma r k et  co n d i t io ns  i mp l yi n g  t ha t  
in  or d er  t o  b e p r of i t a b l e ,  f a r mer s ’  b es t  
s t r a t eg y  i s  t o  en ha nc e  t h e p r o du c t iv i t y  of  
co nv ent i o na l  c o t t on  t ha t  a ver a ged  a b ou t  
5 5 1  kg/ ha .  T his  i s  p os s ib l e  g iv en  t ha t  
p ot ent ia l  c on v ent i o na l  co t t o n  y i el ds  i n  
U ga nda  ca n  b e a s  h igh  a s  2 5 00  kg/ ha  
(US AID ,  2 0 0 2 ) .  Wi t h  t h e  o t h er  c r op s ,  
b o t h  or ga nic  a n d  c o nv ent i o na l  f a r mer s  
ma d e  l os s es  ma i n ly  b eca u s e t h ey  a p p ea r ed  
t o  b e mor e o f  f o o d t ha n  ca s h  c r op s  a nd  
on l y  t h os e f a r mer s  wi t h  s u r p lu s es  
p a r t i c ip a t ed  i n  t h e ma r k et .  

S ens i t iv i t y  a na l ys i s  s h o w ed t ha t  
s oyb ea ns  w ou ld  ha v e b een  a not h er  
p r of i t a b le  c r op  i f  i t s  p r ice  or  y i e l d  
i mp r ov ed.  T hr ee  op t i mis t i c  a s s u mp t io ns  
for  p r ice  or  y i e ld  i mp r o v ement  w er e  
co ns i d er ed:  s ma l l  ( 1 0 %) ,  mediu m (2 0 %) ,  
a nd  la r ge (3 0 %) .   Bot h  ‘or ga nic ’  a nd  
‘ co nv ent io na l ’  s o yb ea ns  w er e p r of i t a b le  
w h en e i t h er  p r ice  or  y i e ld  wa s  inc r ea s ed .  
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C on v ent io na l  c o t t on  a l s o  b eca me  
p r of i t a b le  wh en  b ot h  med iu m a n d la r ge  
p r ice/ y i el d  i mp r ov ement  w er e a s s u med  
(F igu r e 5 ) .  G iv en  t ha t  ma r ket  p r ic e  
p r emiu ms  f or  or ga nic  p r odu c t s  a r e  u s ua l ly  
lo w,  s u nf l o w er ,  s oyb ea ns ,  a nd  r i c e  c ou l d  
b e g oo d ca nd i da t es  for  or ga n ic  
cer t i f i ca t io n .  O t her wis e,  i f  f a r mer s  
emb a r k ed  o n  y i el d  i mp r ov ement s  of  t h es e  
c r op s  wh i l e  c o nt r o l l i ng  a s s oc ia t ed  
p r odu c t io n  c os t s ,  t he i r  p r of i t a b i l i t y  w ou l d  
t r emen d ou s ly  i nc r ea s e.  
 

 
 
Figure 5:  Effect of price/yield changes on crop 

enterprise profitability 
 
4.4. Optimal crop mix in organic and conventional 

cotton production systems 
 

T he l i n ea r  pr ogr a mmin g t ec h ni qu e  
wa s  u s ed  t o  d et er mi n e op t i ma l  c r op  
co mb ina t io ns  i n  or ga n ic  a nd  c o n v ent io na l  
co t t o n  p r odu c t io n  s ys t ems .  C r op s  
inc lu d ed i n  t h e a na l ys i s  i n  b ot h  s i t u a t ions  
w er e c o t t o n ,  s ims i m,  s u nf l o w er ,  s oyb ea ns ,  
gr ou n d nu t s ,  s or ghu m,  mi l l e t ,  ma iz e,  
b ea ns ,  p ig eo n p ea s ,  a nd  r i ce .  Ba s ed  o n  
t yp ica l  f a r mi ng co n di t i o ns  i n  t h e s t u d y  
a r ea  i t  wa s  a s su med t ha t  on e ma n - da y  wa s  
equ i va l ent  t o  Us h5 , 0 0 0  a nd  t hu s ,  t he  
i mp u t ed  la b ou r  cos t  f or  ea ch  c r op  wa s  
d i v id ed  b y  t h i s  f i gu r e t o  a r r iv e a t  ma n-

da ys .  T his  ga v e a  t o t a l  a va i la b le  l a b or  of  
5 4 2  ma n- da ys  a nd  5 4 8  ma n- da ys  for  a n  
or ga nic  a n d  co n v ent i o na l  co t t o n  f a r mer ,  
r es p ec t i v e ly .  A n ot h er  a ss u mp t io n  ma d e  
wa s  t ha t  a l l  t h e  c r op s  w er e gr ow n a s  p u r e 
s ta nds  a nd  i n  t h e a p p r opr ia t e  s ea s on  of  
t he y ea r .  

F or  a  t yp ica l  or ga nic  c o t t on  f a r mer  
wi t h  9 . 7  a cr es ,  i t  was  op t ima l  t o  gr o w  
on l y  c o t t on  a n d  s u nf l o w er  a nd  t h e  
ma x i mu m p r of i t  ob t a in ed  wa s  
Us h2 3 2 , 8 4 8.  T he s ha do w p r ic es  for  l a n d  
a nd  la b or  wer e Us h1 9 , 5 4 2 a nd  Us h8 0 ,  
r es p ec t i v e ly .  T h e s ha d o w p r ic es  s h o w h o w  
mu c h t o t a l  p r of i t s  w ou l d  i nc r ea s e w h en 1  
a cr e  o f  l a n d  or  1  ma n- da y  of  l a b or  i s  
b r ou ght  i n t o  p r odu c t i on .  S inc e t h e  
a ver a ge p r ic e  of  1  ma n-da y  of  l a b or  wa s  
Us h5 , 0 0 0 ,  t hen  t h e  op p or t u ni t y  cos t  f or  
l a b or  wa s  ver y  h i gh  a n d  h enc e,  i t  wa s  not  
ec o n o mica l  t o  a d d  a n  ex t r a  u ni t  o f  l a b or  
t o  p r odu c t io n .  H o w ev er ,  i f  1  a cr e  of  l a n d  
cou l d  b e h i r ed  f or  l es s  t ha n  Us h1 9 , 5 4 2,  
t hen  i t  p a id  t o  b r ing  i t  u n d er  p r odu c t io n .  
R edu c ed c os t s  a s s oc ia t ed  wi t h  n o n  
op t i ma l  c r op s  w er e  a l s o  g en er a t ed  a n d  
s ho w ed h o w mu c h t o t a l  p r of i t s  wou l d  
d ec r ea s e i f  1  a c r e  of  t h e c or r es p on di n g  
c r op  wa s  for c ed  i n t o  p r odu c t i o n .  Ap a r t  
f r om r ic e ,  a l l  t h e  o t h er  n o n op t i ma l  c r op s  
ha d  h ig h  r edu c ed  cos t s  i mp l y in g  t ha t  t hey  
w er e l es s  a t t r a c t ive t o  p r odu c e (T ab le  2 ) .  
S ens i t iv i t y  a na lys i s  wa s  t her e f or e  d o n e t o  
d et er mi n e op t i ma l  f a r m ent er pr i s e  
co mb ina t io ns  u n d er  d i f f er ent  r es ou r ce  
l ev e l s .  T his  wa s  don e i n  or d er  t o  ca pt ur e  
t he d ec i s i o n  ma ki n g  b eha vi or s  of  f a r mer s  
in  w hic h  s o me  la n d  a nd  la b or  ha ve t o  b e  
d evot ed  t o  f oo d s ecu r i t y  c r op s .  F r om 
T a b le  1 ,  w e f i n d ,  f or  i ns t a nce,  t ha t  
or ga nic  f a r mer s  t yp ica l ly  d edi ca t ed  o nl y  
4 . 4  a c r es  of  l a nd  t o  ca s h  c r op s ;  a l t hou g h  
a pa r t  f r om c ot t o n  a nd  s u nf l o w er  i t  wa s  
d i f f i cu l t  t o  a s cer ta in  f r om t h em wh ic h  
c r op s  cons t i t u t ed  p u r e ca s h  c r op s .  
F ur t her ,  no  i nfor ma t io n  wa s  ob t a ine d  
f r om f a r mer s  a b ou t  ho w mu c h la b or  t hey  
s et    a s id e   f or    f oo d   cr op     p r odu c t io n .  
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T able  2 :  O pt i ma l  cro p  mi x  a nd  pro f i t  i n  
o rg a nic  co t to n p ro d uct io n  
s y s t em 

 
Cr op  
ent er p r i s e  

L ev el  R edu c ed 
cos t  

C ot t on   5 . 9 69  -  
S ims i m  -  -1 . 4 85 E + 5  
S u nf lo w er   3 . 7 31  -  
S oyb ea n  -  -3 . 2 09 E + 4  
B ea ns   -  -2 . 1 81 E + 5  
P ig eon 
p ea s  

 
-  

 
-1 . 9 24 E + 5  

M a ize  -  -8 . 7 23 E + 4  
G r ou nd nu t s   -  -1 . 8 94 E + 5  
S or ghu m  -  -1 . 1 67 E + 5  
M il l et   -  -1 . 9 37 E + 5  
R ice  -  -8 6 1 .4 3 1  
 
T her ef or e ,  t h r ee p os s ib l e  ca s h  c r op  la n d  
a l loca t io n  l ev el s  w er e  co ns i d er ed :  2 5 %,  
5 0 %,  a nd  7 5 %.  T hen,  f or  ea ch  l ev e l ,  t h e  
p r op or t ion  of  l a b or  u s ed  i n  ca s h  c r op p in g  
wa s  va r ied  p r ogr es s i v el y  s t a r t ing  f r o m 
1 0 % t hr ou gh  t o  1 0 0 %.  I t  wa s  g en er a l ly  
fou n d t ha t  wh en la b or  a va i la b i l i t y  wa s  
lo w,  i t  wa s  op t i ma l  t o  gr ow o nl y  
s u nf l ow er .  As  mor e l a b or  b eca me  
a va i la b le  i t  wa s  op t i ma l  t o  mix  s u nf l o w er  
wi t h  c o t t o n .  Wi t h  mo d er a t e  l a b or  
a va i la b i l i t y ,  i t  wa s  op t ima l  t o  gr o w o nl y  
co t t o n .   Beyo n d t h i s  p oi n t ,  i t  wa s  op t ima l  
t o  mix  c ot t on  w i t h  r i c e .  A n d,  w h en la b or  
a va i la b i l i t y  wa s  h i gh ,  i t  wa s  op t i ma l  t o  
gr o w on l y  r i c e .  F or  ex a mp l e,  w h en 5 0 %  
of  l a nd  wa s  d ev ot ed  t o  ca s h  c r op s ,  
or ga nic  c o t t on  p r odu c t i on  wa s  p os s ib l e  
on l y  i f  a t  l ea s t  4 0 % of  a va i la b le  l a b or  
wa s  d edica t ed  t o  ca s h  c r op s .  Wi t h  4 0 % t o  
a lmos t  5 0 % of  l a b or  u s ed  for  ca s h  
c r op p in g ,  a n  op t ima l  mix  o f  s u nf l o w er  
a nd  c ot t on  wa s  ob t a in ed  a n d  w i t h  a b ou t  
6 0 % of  l a b or  co t t o n  a n d  r i c e  w er e  
op t i ma l .  O p t ima l  a n nu a l  p r of i t s  inc r ea s ed  
wi t h  t h e  p r op or t io n  of  l a b or  a va i la b le  t o  
ca s h  c r op s  u nt i l  i t  r ea ch ed a  ma x i mu m of  
a b ou t  Us h1 1 8, 0 0 0 (T a b le  3 ) .  D ou b l in g  t h e  
a mou nt  of  a va i l a b l e  l a nd  f or  ca s h  

c r op p in g  d ou b l ed  t h e l a b or  r equ i r ement s ,  
op t i ma l  c r op  a c r ea ge,  a nd  a n nu a l  p r of i t s  
a nd  v ic e -v er s a .  

T he f or go n e r es u l t s  ha v e es s ent ia l l y  
s ho w n t ha t  mor e l a b or  wa s  r equ i r ed  i n  
ca s h  t ha n  fo od c r op  p r odu c t io n  a n d  t ha t  
r i ce  wa s  t he mos t  l a b or - in t ens i v e b u t  
mos t  p r of i t a b le  c r op ,  f o l l o w ed b y  c ot t o n ,  
a nd  l ea s t  b y  s u nf lo w er .  T her ef or e ,  t h es e  
f in d in gs  ha v e i mp or t a n t  imp l ica t ions  f or  
f a r m ma na g ement  d ec i s i o n  ma k i n g .  
O r ga nic  c o t t on  f a r mer s  n eed  t o  c ho os e  
t he i r  op t i ma l  c r op  mix  d ep en di n g  o n  t h e i r  
d egr ee of  co mm er c ia l i za t io n  of  f a r m 
op er a t io ns .  Whi l e  i t  i s  op t i ma l  f or  n ea r  
s u b s i s t enc e f a r mer s  t o  p r o du c e c ot t o n  a n d  
s u nf l ow er ,  co mmer c ia l l y - or i en t ed  f a r mer s  
cou l d  f ocu s  o n  c ot t o n  a n d  r i c e  f or  h i g h er  
p r of i t s .  H ow ev er ,  t he a c r ea g e a l lo ca t ed  t o  
b ot h  ca s h  a nd  f oo d c r op s  cou l d  b e  
d i s t r ib u t ed  i n  t h e  f i r s t  a nd  s eco n d s ea s ons  
of  t h e y ea r  d ep en di n g  on  la b or  
a va i la b i l i t y  o n  t h e  f a r m,  t yp e of  c r op ,  a nd  
a gr o-c l i ma t ic  co n di t i o ns .  

 I n  t h e c o nv ent i o na l  co t t o n  
p r odu c t io n  s ys t em,  i t  wa s  op t i ma l  t o  gr o w  
on l y  r i c e  a s  a  ca s h  c r op  b eca u s e of  i t s  
h i g h er  r e t ur ns .  By co ns i d er in g  a  t yp ica l  
f a r mer  wi t h  1 3 . 8  a cr es  a nd  5 4 8  ma n - da ys ,  
on l y  7 . 5  a c r es  cou ld  b e p u t  u nd er  r i ce  
g i v in g  a  ma x i mu m p r of i t  o f  Us h1 3 5 , 1 6 2.  
T he s ha d o w p r ic e for  l a b or ,  wh ic h  wa s  
t he  on l y  c o ns t r a in t ,  wa s  Us h2 4 7  i mp l yi n g  
t ha t  t he op p or t u ni t y  c os t s  f or  l a b or  w er e  
s t i l l  h i g h  g iv en  t ha t  t h e a ver a g e p r ice  of  
1  ma n-da y  o f  l a b or  wa s  Us h5 , 0 0 0 .  
R edu c ed c os t s  a s s oc ia t ed  wi t h  n o n  
op t i ma l  c r op s  w er e h i g h ,  ex c ep t  f or  
s u nf l ow er ,  r ef l ec t i n g  t h e i r  l ev e l  of  
u na t t r a c t iven es s  i n  t h e c o n v ent io na l
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T a b l e  3 :   O pt i ma l  cro p  mi x  a nd pro fi t  i n  t he  o rg a nic  co t to n pro d uct io n s y s te m under  d i f f ere nt  c as h  
cro p  i nte ns i ty  lev e ls  

 

 

  

%  

La bor  

Le v e l  1 :  2 5%  of  La n d   

( 2 . 4 2 5  a cr e s )  

Le v e l  2 :  5 0%  of  La n d   

( 4 . 8 5  a cr e s )  

Le v e l  3 :  7 5%  of  La n d   

( 7 . 2 7 5  a cr e s )  

S un f l owe r  

( a cr e s )  

C o t t on  

( a cr e s )  

R i c e  

( a cr e s )  

P r o f i t  

( Us h )  

S u n f l o

w e r  

( a c r e s )  

C o t t on  

( a c r e s )  

Ri c e  

( a cr e s )  

P r o f i t  

( Us h )  

S u n f l o w e r  

( a cr e s )  
C o t t on  

( a cr e s )  

R i c e  

( a cr e s )  

P r o f i t  

( Us h )  

 

1 0  1 . 30 5  -  -  2 8 , 0 4 0  1 . 30 5  -  -  2 8 , 0 4

0  

1 . 30 5  -  -  2 8 , 0 4 0   

2 0  2 . 09 8  0 . 32 7  -  5 2 , 9 8 5  1 . 60 9  -  -  5 6 , 0 8

0  

1 . 60 9  -  -  5 6 , 0 8 0   

3 0  -  1 . 94 3  0 . 48 2  5 8 , 8 1 1  3 . 91 4  -  -  8 4 , 1 2

0  

3 . 91 4  -  -  8 4 , 1 2 0   

4 0  -  -  2 . 42 5  5 9 , 9 4 6  4 . 19 6  0 . 65 4  -  1 0 5 , 9

7 1  

5 . 21 8  -  -  1 1 2 , 1 60   

5 0      1 . 87 8  2 . 97 2  -  1 1 2 , 0

9 6  

6 . 52 3  -  -  1 4 0 , 2 00   

6 0       3 . 88 7  0 . 96 3  1 1 7 , 6

2 2  

6 . 29 3  0 . 98 2  -  1 5 8 , 9 56   

7 0       -  4 . 85  1 1 9 , 8

9 2  

3 . 97 6  3 . 29 9  -  1 6 5 , 0 81   

8 0          1 . 65 8  5 . 61 7  -  1 7 1 , 2 06   

9 0          -  5 . 83  1 . 44 5  1 7 6 , 4 33   

1 0 0          -  0 . 74 9  6 . 52 6  1 7 9 , 4 01   
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cot t o n  p r odu c t i o n  s ys t em.  W h en  
s ens i t i v i t y  a na lys i s  wa s  do n e,  i t  wa s  
fou n d t ha t  u nd er  ea ch  ca s h  c r op  i n t ens i t y  
l ev e l ,  t h e  op t i ma l  r i ce  a c r ea g e a n d  p r of i t s  
w er e a t t a ined  o nl y  w h en t h e a mou nt  of  
a va i la b le  l a b or  wa s  a dequ a t e  for  co mp l et e  
u t i l i z a t io n  of  t h e a va i la b l e  l a n d .  F or  
ex a mp l e,  w h en 2 5 % of  t h e t o t a l  a va i la b le  
l a nd  wa s  dedi ca t ed  t o  r i c e ,  i t  r equ i r ed  
a l loca t in g  a t  l ea s t  5 0 % of  t he t o t a l  
a va i la b le  l a b or  t o  ob t a in  op t i ma l  a nnu a l  
p r of i t s  of  ab ou t  Us h6 2 , 0 00 .  When t h e  
a mou nt  of  r i c e  a c r ea ge wa s  dou b l ed ,  l a b or  
d ema n ds  a nd  p r of i t s  a l s o  dou b l ed  a nd  
v ic e -v er s a .  Whi l e  i t  wa s  op t i ma l  t o  gr o w  
r ice  u n d er  t he co n v ent i ona l  s ys t em,  r i ce  
p r odu c t io n  c o mp r o mis es  fo o d s ecu r i t y  i f  
f a r mer s  a l loca t e  mu c h la n d  t o  i t  a s  i t  
d i v er t s  mu c h of  t h e a va i la b le  l a b or  f r o m 
fo od c r op s .  T his  p r ob lem i s  ex a cer b a t ed  
i f  r i c e  p r odu c t i on  t a k es  p la ce in  o n e  
s ea s on of  t h e y ea r .  Anot h er  c o mp l ica t io n  
wi t h  r i c e  i s  t ha t  n ot  a l l  c o t t o n  f a r mer s  
ha d  a cc es s  t o  s u i t a b le  l a n d  f or  t h e  
p r odu c t io n  o f  w et la nd  r i c e  t ha t  wa s  
co mmo n l y  gr ow n in  t h e a r ea .  E ven i f  t h ey  
w er e,  w i d e a dop t i on  of  w et la n d  r i ce  c ou l d  
a l s o  l ea d  t o  w et la nd  d egr a da t ion  i n  t h i s  
r eg io n .  T his  t h er ef or e  ca l l s  f or  
co nv ent i o na l  co t t o n  f a r mer s  t o  
co mmer c ia l i z e  t h e p r odu c t i on  of  f o o d  
c r op s  s u ch  a s  s ims i m a n d ma iz e a s  w e l l  a s  
i mp r ov e t h e p r odu c t i v i t y  of  c o t t o n ,  
s u nf l ow er  a n d  s o yb ea ns  t o  b ec o me  
p r of i t a b le .  O t h er wis e,  f a r mer  co n v er s io n  
t o  or ga nic  co t t o n  p r odu c t i o n  c ou l d  ea r n  
t hem c ot t on  p r ic e  p r emiu ms  a nd a b o v e a l l  
l ea d  t o  l es s  en vi r o n ment a l  d egr a da t ion .  
 
 

 

5. Conclusion 
 

U nl i k e c o nv ent i o na l  c o t t on ,  or ga n ic  
co t t o n  p r odu c t i on  i n  Uga n da  wa s  
p r of i t a b le  ma i n l y  du e t h e  ex i s t en c e of  
p r ice  p r emiu ms .  T hu s ,  in  t h e f i g ht  a ga ins t  
p ov er t y ,  a ppr op r ia t e  p ol ic i es  n eed  t o  b e  
for mu la t ed  t o  p r o mot e t h e p r o du c t io n  of  
or ga nic  co t t o n  i n  U ga nda .  T he  
co mp et i t iv en es s  of  or ga nic  c o t t on  w i t h  
o t h er  ‘ ca s h’  c r op s  ca n  b e en ha nc ed  
t hr ou gh edu ca t io n  of  f a r mer s  on  or ga n ic  
f a r mi n g p r inc ip l es  a n d  p r a c t i ces  t o  
i mp r ov e  i t s  p r odu c t i v i t y .  P r omot e  
co l l ec t iv e ma r k et i n g  of  or ga nic  c o t t o n  
t hr ou gh t h e r ev iva l  of  a gr icu l t u r a l  co -
op er a t iv es  t o  l o w er  ma r ket i n g  cos t s  a nd  
i mp r ov e t h e n eg ot ia t io n  p o w er  of  f a r mer s  
a ga ins t  a gr ib u s ines s es .  D i r ec t  or ga nic  
cer t i f i ca t io n  of  f a r mer s  s hou l d  b e  
enc ou r a ged t o  a vo id  c o nf l i c t  of  i n t er es t  
b et w een  f a r mer s  a nd  p r omot er s  of  or ga n ic  
f a r mi n g.  M ec ha nis ms  t o  enfor c e or ga n ic  
co t t o n  p r odu c t i on  or  ma r ket in g  c o nt r a c t s  
ma d e  b et w een  f a r mer s  a nd  a gr ib u s in es s es  
a l s o  n eed  t o  b e es t a b l i s h ed  t o  gu a r d  
a ga ins t  a ny  op p or t u ni s t i c  b eha v ior  t ha t  
mi g ht  a r i s e .  
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