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A bs trac t  
 

 Enhanced agricultural productivity is the key issue being presently discussed by agricultural stakeholders 
as being imperative to the attainment of food security, reducing the present high rate of unemployment and the 
diversification of Nigeria’s economy from being oil dependent. This study therefore attempts to isolate factors 
that drive agricultural crop productivity in Nigeria. The study made use of panel data from 36 states and Federal 
Capital territory between 1995 and 2006. Livestock, Fisheries and forestry data were not readily available and 
therefore not analyzed in this report. The econometric model used in this paper is a panel data model that takes 
into consideration OLS random and fixed effects as well as GLS with fixed state effect models. The results 
indicate that increase in agricultural crop production in Nigeria is based on land expansion.  The share of the 
female labour is positively associated with productivity suggesting higher productivity of the female labour. The 
results confirm the important role that female farmers play in food production and ensuring food security. 
Fertilizer use was positively associated with productivity but the association was not significant. The non-
significant impact of fertilizer on crop productivity might be due to inadequate use of fertilizer, while the 
positive association is an indication that it is a yield enhancing technology.The results of the models with year 
dummies show that crop area has a slightly negative and significant association with value of production. The 
finding of this paper makes it imperative to suggest the need for adoption of technologies that will bring about 
productivity gains in crop production through less of land expansion practices. It is also recommended that 
farmers’ capacity in terms of right quantity use of fertilizer should be enhanced, while female farmers’ 
participation in crop production should be encouraged. 
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I ntro d uct io n  
 

Agriculture is the economic mainstay of majority 
of households in Nigeria (Udoh, 2000). It also 
constitutes a significant sector of Nigeria’s economy. 
(Amaza, 2000).  The growth of Nigeria’s economy has 
been linked with program in the agricultural sector  
 

severally.  The important roles ascribed to the 
agricultural sector are the provision of food, 
contribution to the Gross Domestic Product (GDP) and 
provision of employment.  Others include provision of 
raw materials for agro-allied industries and generation 
of foreign earnings.  The Nigerian agricultural sector is 
prominent in the area of employment of labour, 
contribution to GDP and until the early 1970s; 

Rural Economics 
and Development 



J o u r n a l  o f  E c o n o m i c s  a n d  R u r a l  D e v e l o p m e n t  v o l .  1 8  N o.  1  
 
 

37  
 

agricultural exports were the main source of foreign 
exchange earnings.   

A sectoral analysis of the real GDP indicated that 
the agricultural sub-sector contributed about 42 percent 
of the GDP in 2006 compared with 41.2 percent in 
2005. (CBN, 2006).  Agricultural sectoral growth rates 
of GDP at 1990 constant basic prices grew from 4.2 
percent in 2002 to 7.2 percent in 2006 respectively.  
The agricultural sector also employs over 60 percent of 
total labour force in Nigeria in 1999 (Adeoti, 2002).  
The advent of oil in the early 1970’s made Nigeria to 
be highly dependent on oil revenue, with the 
performance of agriculture adversely affected over 
years.  Though agricultural growth rate in Nigeria has 
been reported to have increased from an average of 
about 3 percent in the 1990’s to about 7 percent in mid 
2000, the food security/sufficiency status of Nigerians 
continue to decline.   

T he d i s ma l  p er for ma nc e of  t h e  
a gr icu l t ur a l  s ec t or  in  t er ms  of  i t s  
co nt r ib u t ion  t o  N ig er ia ’ s  y ea r ly  t o t a l  
r ev enu e i n  t h e l a s t  t hr ee d eca d es  ma d e  
go v er n ment  t o  in i t i a t e  ma n y a gr icu l t u r a l  
s ch emes  a n d  p r ogr a mmes .   T hes e a r e  t h e  
R iv er  Ba s in  D ev e lop ment  Au t h or i t i es ,  
N a t iona l  Ac c el er a t ed  F o o d P r odu c t io n  
P r o j ec t ,  T he Agr icu l t u r a l  D ev el op ment  
P r o j ec t ,  O p er a t ion  F eed  t h e N a t io n ,  G r een  
R ev o lu t io n  a nd  t h e N a t iona l  D i r ec t or a t e  
of  F oo d,  R oa ds  a nd  R ura l  I nf r a s t r u c tur e .   
O t her s  a r e  A gr icu l t u r a l  cr ed i t  G u a ra nt ee  
S cheme  F u n d,  N a t iona l  S p ec ia l  
P r ogr a mme f or  F oo d S ecu r i t y ,  R oot  a n d  
t u b er  ex p a ns ion  p r o j ec t  a nd  N a t iona l  
Fa da ma  I  a nd  I I  p r ogr a mmes  a mo n gs t  
o t h er s .   T he ma i n  a i m of  t h es e s ch emes  
a nd  p r ogr a mmes  i s  t o  en ha nc e  a gr icu l t u r a l  
p r odu c t iv i t y  i n  N ig er ia .  I n  t h e s a me v e i n ,  
s er i es  of  s t u di es  (O r edip e,  1 9 9 8 ;  Aj ib efu n  
e t  a l . ,  1 9 96 ;  Aj ib e fu n  a n d  Ab du l ka dr i ,  
1 9 9 9 ;  O kik e,  2 0 0 0 ;  A ma za ,  2 0 00 ;  Ud o h,  
2 0 0 0 ;  Aja ni ,  2 0 0 2 ;  O gu nd e l e ,  2 0 0 3 ;  
Aj ib efu n  a nd  D a ra mo la ,  20 0 3;  Ra hj i ,  
2 0 0 3 ;  Ad eb a yo,  2 0 0 6 ;  Aw ot i d e,  2 0 0 4 ;  a nd  
O gu n d e l e  a n d  O k or u wa ,  2 0 06 )  ha v e b een  
ca r r ied  ou t  t o  a s s es s  a gr icu l t ur a l  
p r odu c t iv i t y  a s  w e l l  a s  i t s  dr iv er s  i n  
N ig er ia .   N on e h o w ev er ,  ha s  a ss es s ed  

fo od c r op  p r odu c t i v i t y  i n  N ig er ia  u s in g  
p a nel  da t a .  T his  i s  wh y t h i s  s t u d y i s  
ma k i ng  u s e of  p a ne l  da t a  wi t h  i np u t  a nd  
ou t p u t  da ta  of  s o me  k ey  fo o d c r op  w i t h  
p r es id ent ia l  i n i t i a t iv e p r o mot i on  b et w een  
1 9 9 5  a nd 2 0 0 6.    T his  pa p er  t her ef or e  
in t en ds  t o  s h ed  l i g ht s  on  p r odu c t i v i t y  
dr iv er s  of  s t a p le  c r op s  p r odu c er s  in  
N ig er ia  in  t h e l a s t  on e d eca d e or  mor e.   
 
2 .   T heo re t ic a l  f ra me w o r k  
   

Agricultural productivity may be defined in 
general terms as an index of the ratio of the value of 
total farm output to the value of total inputs used in 
farm production (Olayide and Heady (1982).  Since 
one of the main objectives of any society is the 
attainment of an optimal high level of living with a 
given amount of effort, any increase in productivity of 
resources employed in farm production amounts to 
progress. Increase in agricultural productivity will 
therefore contribute to the well-being of the economy 
as a whole.  The ultimate objective of the interest of 
economists in productivity should be to find ways of 
increasing output per unit of input and of attaining 
desirable inter-firm, intra-firm and inter-sector 
transfers of production resources, thereby providing the 
means of raising standard of living.  The input-output 
process of farm production according to Olayide and 
Heady (1982) is important in at least four major 
problem areas.  These are distribution of income, the 
allocation of resources, the relation between stocks and 
flows and the measurement of efficiency or 
productivity.  

Within the concept of productivity, a meaningful 
assessment will depend upon a clear and precise 
definition of input and output in such a way that their 
movements over time are not equal.  Also the need to 
seek to determine which inputs and outputs are 
consistent with the particular productivity concept in 
question.  Thus, being faced with separate and distinct 
conditions efforts are directed out to measurement of 
labour or capital or land productivity.  In other words, 
resource productivity is definable in terms of 
individual resource inputs or in terms of combination 
of them.  In this write-up, the concept of labour/land 
productivity or yield shall be defined as the ratio of 
total output of a particular crop to labour/land inputs 



J o u r n a l  o f  E c o n o m i c s  a n d  R u r a l  D e v e l o p m e n t  v o l .  1 8  N o.  1  
 
 

38  
 

(i.e. average production concept). Using this definition 
as a bench-mark, change in productivity over time will 
depend upon changes in types and quantities of inputs.  
Maximum resource productivity will imply obtaining 
the maximum possible output from the minimum 
possible set of input.  In this context, optimal 
productivity of resources implies an efficient 
utilization of resources in the production process.  This 
means that productivity and efficiency are synonymous 
in this context.  An increase in farm output will result 
from one of three forces.  First, it will result from an 
increased quantity of inputs, with no change in output 
per unit of input.  Second, it will result from increased 
productivity of inputs with no change or a decrease in 
quantity of inputs.  Thirdly, it will result from a 
combination of changes in inputs and productivity.  
This situation makes the concept of efficiency a central 
issue in production economics. It therefore becomes 
imperative to mention notable efficiency theoretical 
frameworks developed by Farell, Coelli and Battesse 
and as well discuss at least one of them  in detail.   

Coelli and Battesse (1996) defined efficiency 
couched in three-related terms.  First, they define 
‘technical’ efficiency as the measure of a firms’ 
success in producing maximum output from a given set 
of inputs.  This indicates all those undisputed gains that 
can be obtained by simply organising management 
better.  Second, “price” efficiency was defined as the 
measure of a firm’s success in choosing an optimal set 
of inputs.  This is an indication of the gains that can be 
obtained by varying the input ratios on certain 
assumptions about the future price structure.  Third, 
they define “overall” efficiency as the simple product 
of the technical and the price efficiencies.  The 
graphical presentation of Farrel’s definitions assumes 
an “efficient” isoquant which is SS* which is 
illustrated in Figure 1.  Given the efficient isoquant and 
the isocost line CC*, the three efficiency measures of 
Farrel are given by  
 
T E =  O Q   T ech nica l  E f f ic i enc y   
 O P  
 
P E =  O R  P r ice  E f f ic i enc y   
 O Q  
    
O E  =  O Q  *  O R  = O R  O v er a l l
 O Q  O P      OP  
 

or  E cono mi c  E f f ic i enc y   
 

 
Figure 1: Farel’s Efficiency Measures 
 

Farrel’s measure of efficiency assumes the 
existence of an efficient production function with 
which the observed performance of a firm can be 
compared.  A production function based on the “best” 
practical results would have to be used as a reference 
of measuring individual firm’s performance.  Hence 
for practical purposes Farrel suggest that it is better to 
compare actual performance with a “best” obtained 
result than with an unrealizable ideal.  He then 
obtained from a scatter of diagram of several firms’ 
input-output data, as isoquant which satisfied the least 
exacting efficiency assumption of convexity to the 
origin and non-positive slope at any point.  

Productivity in this paper was however, assessed 
using land i.e. the quantity of crop produced per unit 
area. The analysis was done across the three 
agroecological zones in order to identify areas where 
each crop is best suited. 
 
3 .   Met ho do lo g y  
 
3 . 1 .  S t ud y  ar ea  a nd d a ta   
 

N ig er ia  i s  a  cou nt r y  wi t h  a  p op u la t ion  
of  o v er  1 4 0  mi l l io n  (N P C  2 00 6 ) .  I t  i s  
b a s ica l ly  d i v id ed  i n t o  s ix  g eop ol i t i c a l  
zo n es .  N or t h  c ent r a l ,  N or t hw es t  a nd  N or t h  
ea s t .  O t her s  a r e  S ou t h w es t ,  S ou t hea s t  a nd  
S ou t h  s ou t h .  I t  c a n  a l s o  b e c la s s i f i ed  
b a s ed  o n  a gr o ec o lo g ica l  z o n e.  T he t hr ee  
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p r inc ip a l  a gr o ec ol o gica l  zo n es  a r e  D r y  
Sa va na h,  (N or t h  E as t ,  N or t h  Wes t  a nd  
p a r t  of  N or t h  C ent r a l )  H u mi d F or es t  
(P a r t s  of  S ou t h  Wes t ,  S ou t hea s t ,  N or t h  
cent r a l  a nd  s ou t h  s ou t h)  a nd  M o is t  
s a va nna h ( s o me  p a r t s  of  s ou t h  w es t ,  S ou t h  
ea s t  a nd  ma i n l y  s ou t h  s ou t h) .  T he f ou r t h  
a gr oec ol o gi ca l  zo n e,  t h e M i da l t i t u d e i s  
ma i n ly  a  s ma l l  p a r t  of  t h e N or t h  c ent r a l  
N ig er ia  (O ki k e 2 0 0 0 ) .  N iger ia  l i es  o n  t h e  
w es t  c oa s t  of  A f r ica  a nd  occu p i es  
a p pr ox ima t e l y  9 2 3 , 76 8  s qu a r e k i l o met er s  
of  l a n d  a nd  s ha r es  b or d er s  wi t h  C ha d,  
C a mer ou n a nd B eni n .  T he c ou nt r y  i s  ma d e  
u p  of  3 6  s ta t es  a nd  Ab u ja ,  t he F ed er a l  
C ap i t a l  T er r i t or y .  T he s t a t es  a nd  t h e  
F ed er a l  C ap i t a l  T er r i t or y  a r e  d i v id ed  i n t o  
a p pr ox ima t e l y  7 7 4  loca l  g o v er n ment  
a r ea s .  T he s p a t ia l  d i s t r ib u t ion  of  t h e  
p op u la t ion  i s  u n ev en,  w i t h  ma jor i t y  of  t h e  
p op u la t ion  l iv i n g  i n  t h e r u r a l  a r ea s ,  whi l e  
a p pr ox ima t e l y  3 6  p er cent  of  t h e  
p op u la t ion  l i v es  in  u r b a n  a r ea s .  H ow ev er ,  
N ig er ia  i s  a  c ou nt r y  w i t h  u ni qu e u r b a n  
p op u la t ion  d i s t r ib u t ion  t ha t  p r es ent s  
op p or t u ni t i es  f or  t he a gr icu l t ur a l  s ec t or .  

Wi t h  a  wi d e r a ng e o f  c l i ma t ic ,  
v eg et a t ion  a n d  s o i l  c o nd i t i ons ,  N i g er ia  
p os s es s es  t h e p ot ent ia l  f or  wi d e r a nge of  
a gr icu l t ur a l  pr odu c t io n .  T he  c ou nt r y  i s  
gr ea t ly  b l es s ed  w i t h  mi n er a l s ,  f or es t  a nd  
wa t er  r es ou r ces  (M D G,  20 0 4 ) .  G iven  t h e  
d i s cu s s i on  a b o v e,  t h i s  s t u dy  a na ly z e  
i mp or ta n t  s t ap le  c r op s  co mmo n t o  t h e  
fou r  Agr o  ec ol o gica l  z o n es  in  N ig er ia :  
T hey a r e  ca s s a va ,  ma iz e,  r i ce  a nd  ya ms .  
O t her s  a r e  mi l l e t  a nd  s or ghu m.  

D a ta  wa s  s ou r ced  f r o m t h e  
A gr icu l t u r a l  D ev e l op ment  P r ogr a mmes  
loca t ed  i n  t h e  3 6  s t a t es  ( i nc lu d in g  t h e  
F ed er a l  C a p i ta l  t er r i t or y)  of  N i g er ia .  T he  
da t a  wer e y ea r ly  i nf or ma t io n  c o v er in g  
i s s u es  s u ch  a s  a r ea  p la n t ed ,  s oc i o -
ec o n o mic  c ha ra c t er i s t i c s  of  f a r mer s ,  
ou t p u t  a nd  inp u t s  f or  t he p er i od  r a ngi n g  
f r om 1 9 9 5  t o  2 0 0 6.   

 
 

3 . 2 .  A nal y t i ca l  me t ho d  
 

Econometric methods were employed to 
determine the factors that drive the productivity over 
time. The production and factor inputs were reported at 
state level and it was not possible to determine the 
labour and input allocation to specific crops. Hence, all 
crops were converted into a total value of production. 
The independent variables used were the share of 
female family labour, total family labour, cost of 
fertilizer used per hectare and cost of seed purchased, 
share of crop area and total crop area. Selection of 
these explanatory variables was based on production 
function literature (Prasad, et al. (2006), Reardon and 
Vosti (1995), Carter and Barrett (2006). These models 
show that crop yield is a function of production 
technology used and biophysical characteristics 
(rainfall intensity and pattern, soil characteristics, 
altitude and/or temperature, etc), household human, 
social and physical capital endowment and access to 
agricultural services (extension services, markets, etc). 
Production technologies used was represented by the 
value of purchased seeds and fertilizer. Human capital 
endowment was represented by the family labor while 
crop area and total area represented the household 
capital endowment. However, data on many socio-
economic characteristics were not available or not 
relevant at the state level. We used the agroecological 
zones to account for the biophysical factors, the 
general functional form of the models estimated is: 
 
Y t i  =  β 0  +  β 1 X t i + β 2 Z t i  +  e t i … … …. (1 )  
 
Wh er e Y t i  i s  a  v ec t or  of  va lu e of  
p r odu c t io n  p er  u n i t  f a c t or  i ,  i  =  1 ,  2 .  T he  
f a c t or s  cons id er ed  i n  t h i s  s t u dy  a r e  l a n d  
a nd  la b or .  X t i  i s  a  vec t or  of  r a ndo m  
ex p la na t or y  va r ia b les  ( l a b or ,  f er t i l i z er ,  
s eeds ,  a r ea ) ;  Z t i  i s  a  v ec t or  of  f ix ed  
f a c t or s  (a gr oec ol o gica l  z o n es ) ;  e t i  i s  
v ec t or  of  er r or  t er ms  f or  equ a t io n ,  i  =  1 ,  
2 ,  a nd  β 1 i s  v ec t or  of  f a c t or s  a s s oc ia t ed  
wi t h  ex p la na t or y  va r iab les .  
 We  t es t ed  w h et h er  t h e  mo d e l  w i t h  
f ix ed  e f f ec t s  ( a gr oeco l og ica l  z o n es )  i s  
b et t er  t ha n  t ha t  w i t h  r a nd o m ef f ec t s  o n l y .  
H o w ev er ,  t he Br eu s c h-P a ga n r a ndo m  
ef f ec t s  t es t  s ho w ed t ha t  t he mo d e l  w i t h  
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r a ndo m ef f ec t s  wa s  b ia s ed .  H enc e t h e  
f ix ed  ef f ec t  mo d e l  r es u l t s  a r e  u s ed  i n  t h e  
d i s cu s s i on .   E qu a t ion  (1 )  i s  a  c r os s -
s ec t i o na l  t i me s er i es  mo d el  s i nc e w e h a v e  
t i me s er i es  da t a  for  ea ch  of  t h e 3 6 s ta t es  
a nd  t h e f ed er a l  ca p i ta l  t er r i t or y .  A d ou b l e  
lo g  mo d e l  f u nc t i o na l  f or m wa s  u s ed .  T his  
a ddr es s ed  t h e  s k ew ed d i s t r ib u t ions  t ha t  
w er e c o mmo n f or  a l l  cont i nu ou s  
va r iab les .  T es t  was  condu c t ed  for  t he f i r s t  
o r d er  a u t ocor r ela t ion  a n d  wa s  fou n d t o  b e  
s ig ni f i ca nt  a t  p  =  0 . 01  for  a l l  mod e ls  
co ns i d er ed .  H et er os c eda s t i c i t y  wa s  a l s o  
s ig ni f i ca nt  a t  P  =  0 . 0 5  for  t he f ix ed  ef f ec t  
mo d e l  a n d  a t  P  =  0 . 0 1 .  H enc e t h e  
g en er a l i z ed  l ea s t  s qu a r e (G L S )  a p pr oa ch  
t ha t  a ddr es s es  b ot h  H et er os k eda s t i c i t y  
a nd  a u t ocor r ela t io n  wa s  u s ed .  T he  
a dva nt a ge  of  G L S  i s  t ha t  i t  i s  no t  
n ec es s a r y  t o  kn o w t h e na t u r e  of  
a u t ocor r ela t io n  or  h et er os k eda s t i c i t y .  
F ur t her ,  a  mod e l  wa s  es t i ma t ed  t ha t  
a s su mes  t ha t  cha n g e i n  p r o du c t i v i t y  i s  
l i n ea r .  I n  t h i s  ca s e,  a  t i me  t r end  –  y ea r s  
( 1 9 9 4  –  2 0 0 5 )  wa s  inc lu d ed.  R es u l t s  of  
t h i s  mo d e l  h e lp ed  t o  d et er mi n e t h e r a t e  of  
cha n g e of  p r odu c t i v i t y  ea ch  y ea r .  
H o w ev er ,  i f  s u ch  c ha ng es  a r e  no n - l i n ea r ,  
t hen  s u ch  r es u l t s  wi l l  b e  b ia s ed .  H enc e,  
a not h er  mo d e l  t ha t  inc lu d ed  ea ch  y ea r  a s  
a  du mmy  wa s  a l s o  es t i ma t ed  i n  w hic h  t h e  
co ns t a nt  was  dr op p ed.  
 
4 .  R es u l t s  a nd  d is c us s io n  
 

C ons is t en t  w i t h  o t h er  s t u di es  ( e . g .  
L a mb ,  2 00 3 ;  Ba r r et t ,  1 99 6 ;  N kon ya ,  e t  
a l . ,  2 0 0 5 ) ,  r es u l t s  f r om T a b les  1 a  a nd  b  
s ho ws  i nv er s e f a r m-a r ea - c r op  pr odu c t iv i t y  
r e la t io ns h ip .  T he r es u l t s  a r e  r ob u s t  f or  
d i f f er ent  s p ec i f i ca t io ns .  N ot  mu c h  
p r odu c t iv i t y  ga i n  i n  c r op  p r o du c t io n  i s  
ev er  a chi ev ed  t hr ou g h la nd  a r ea  
ex p a ns i on .  T he  s ha r e  of  t h e f ema l e l a b ou r  
i s  p os i t i v e l y  a s s oc ia t ed  wi t h  p r odu c t i v i t y  

s u gg es t i ng  h ig h er  p r odu c t i v i t y  of  t h e  
f ema l e l a b ou r  ( s ee T a b le  1 a ) .  T his  i s  
co ns i s t en t  wi t h  o t h er  s t u dies  t ha t  ha v e  
s ho w n h i gh er  p r odu c t i v i t y  of  f ema l e  
l a b ou r  for  s t a p le  fo o d c r op s  (Q u is u mb i n g,  
e t  a l . ,  2 0 05 ;  O jo wu ,  e t  a l . ,  2 0 07 ) .  T he  
r es u l t s  conf i r m t h e i mp or t a n t  r o le  t ha t  
f ema l e  f a r mer s  p l a y  in  fo o d p r odu c t i o n  
a nd  ens u r ing  f o od s ecu r i t y .  C ont r o l l i n g  
for  f a r m a r ea  a nd  c r op  a r ea ,  t o t a l  l a b ou r  
d i d  n ot  a f f ec t  c r op  p r odu c t i v i t y  
s ig ni f i ca nt l y  f or  t h e  mo d e l  wi t h ou t  t h e  
l i n ea r  t ime  t r end .  As  ex p ec t ed  ho w ev er ,  
t o t a l  l a b ou r  pr odu c t iv i t y  wa s  p os i t iv e l y  
a s s oc ia t ed  wi t h  p r odu c t i v i t y  f or  t he  l in ea r  
t i me t r en d  mo d e l .  R ea s ons  for  t h e n o n -
s ig ni f i ca nt  i mp a c t  of  t h e t o t a l  f a mi l y  
l a b ou r  a r e  not  c lea r  ( s ee T a b le  1 ) .  

F er t i l i z er  u s e wa s  p os i t iv e l y  
a s s oc ia t ed  wi t h  p r odu c t i v i t y  b u t  t h e  
a s s oc ia t ion  wa s  not  s ig n i f i ca n t  a t  p =  
0 . 1 0 .  T he n o n- s i g ni f i ca nt  i mp a c t  of  
f er t i l i z er  o n  c r op  p r o du c t iv i t y  mig ht  b e  
du e t o  i na d equ a t e  u s e of  f er t i l i z er ,  w hi l e  
t he p os i t i v e a s s oc ia t ion  i s  a n  i nd ica t io n  
t ha t  i t  i s  a  y i e ld  en ha nc i ng  t ech n ol o g y.  
T he t i me  t r en d  r egr es s i o ns  a l s o  s ho w ed  a  
s ig n i f i ca nt  n ega t i v e p r odu c t i v i t y  t r end  ( -
0 . 8 % p er  yea r  in  t h e  G L S  mo d e l ,  w hi ch  i s  
t he p r ef er r ed  mod e l  du e t o  s ig n i f i ca nt  
a u t ocor r ela t io n  a n d  h et er os k eda s t i c i t y)  
( s ee T a b le1 ) .  T he t i me  du mmi es  
r egr es s i o ns  a l s o  s ho w a  n ega t iv e t i me  
t r end .  T he r ea s o n  for  t h i s  co u ld  b e du e t o  
f a l l i ng  r ea l  a gr icu l t u r a l  pr ices  in  N i g er ia  
(S ee F igu r e 1 ) .  H ow ev er ,  r ec ent  f o o d  
p r ices  ha v e in c r ea s ed  dr a ma t ica l ly .  H en c e  
t her e  i s  n eed  for  u s in g  mor e r ec ent  p r ic e  
da t a  t o  va l ida t e  t h i s  t r end .  T he n ega t iv e  
t i me t r en d  of  p r o du c t iv i t y  c ou l d  a l s o  b e  
du e t o  t h e  f a l l in g  a gr icu l t u r a l  
p r odu c t iv i t y  du e  t o  d ec l in i ng  s o i l  f er t i l i t y  
a nd  ex p a ns i o n  of  ma r gina l  a r ea s  (O jowu ,  
e t  a l . ,  2 00 7 ) .  
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T a b l e  1 a :  R e s ul t s  o f  i n ve r se  c r op  pr od uc t i v i t y  o f  s t a pl e  f ood  c r op  fa r me r s  i n  Ni ge r i a  
E x pl a n a t or y 
va r i a b l e s  

W i t h out  t i me  t r e n d  W i t h  t i me  tr e n d  
O L S  
r a n d om  
e f fe c t s  

O L S  
 f i x e d  
e f f e c t s  

G L S  wi t h  
f i x e d  s t a t e   
e f f e c t s  

O L S  
r a n d om  
e f fe c t s  

O L S  
 f i x e d  
e f f e c t s  

G L S  wi t h  f i x e d  
s t a t e  e f f e c t s  

L og  c r op  a r ea  -
0 . 07 8 ** *  
( 0 . 0 3 )  

- 0 . 0 9 5* *  
( 0 . 0 4 )  

- 0 . 0 5 4*  
( 0 . 0 3 )  

- 0 . 0 6 7*  
( 0 . 0 4 )  

- 0 . 0 4 7  
( 0 . 0 4 )  

0 . 01 3  
( 0 . 0 3 )  

S h a r e  f e m a l e  
l a bor  

0 . 47 2 **  
( 0 . 2 2 )  

0 . 50 9 **  
( 0 . 2 4 )  

0 . 15 9  
( 0 . 2 1 )  

0 . 62 4 ** *  
( 0 . 2 4 )  

0 . 81 4 ** *  
( 0 . 2 6 )  

0 . 41 5 **  
( 0 . 2 1 )  

L og  t o t a l  
l a bour  

0 . 09 4  
( 0 . 0 7 )  

0 . 03 3  
( 0 . 1 )  

- 0 . 0 6  
( 0 . 0 8 )  

0 . 30 5 ** *  
( 0 . 0 7 )  

0 . 31 8 ** *  
( 0 . 0 9 )  

0 . 18 9 ** *  
( 0 . 0 6 )  

L og  f e r t i l i z er  
c os t  p er  h a  

0 . 02 8  
( 0 . 1 )  

0 . 01 5  
( 0 . 0 7 )  

0 . 00 5  
( 0 . 0 5 )  

0 . 03 7 *  
( 0 . 0 2 )  

0 . 01 8  
( 0 . 8 7 )  

0 . 00 5  
( 0 . 5 9 )  

S h a r e  o f  c r op  
a r e a ( c f  
M a i z e ) :  

0 . 05  
( 0 . 0 9 )  

0 . 06  
( 0 . 5 6 )  

0 . 05  
( 0 . 7 6 )  

0 . 05  
( 0 . 8 8 )  

0 . 05  
( 0 . 5 4 )  

0 . 04  
( 0 . 9 8 )  

C oc o ya m  - 0 . 0 8 6  
( 0 . 4 7 )  

0 . 07 1  
( 0 . 4 8 )  

- 0 . 0 3 5  
( 0 . 3 2 )  

- 0 . 5 9 4  
( 0 . 5 2 )  

- 0 . 5 4 2  
( 0 . 5 4 )  

- 0 . 4 4 8  
( 0 . 3 2 )  

M e l on  - 0 . 5 0 3  
( 0 . 5 8 )  

- 0 . 6 5 5  
( 0 . 5 8 )  

- 0 . 4 5 1  
( 0 . 3 2 )  

-
1 . 64 7 ** *  
( 0 . 6 4 )  

- 1 . 7 5 3* * *  
( 0 . 6 4 )  

- 0 . 9 0 0* * *  
( 0 . 3 3 )  

R i c e  0 . 76 9 **  
( 0 . 3 1 )  

0 . 78 9 ** *  
( 0 . 3 0 )  

0 . 65 6 ** *  
( 0 . 2 4 )  

0 . 61 1 *  
( 0 . 3 4 )  

0 . 64 2 *  
( 0 . 3 4 )  

0 . 42 7  
( 0 . 2 7 )  

C a s sa va  0 . 27 4  
( 0 . 3 5 )  

0 . 27 2  
( 0 . 3 6 )  

0 . 73 9 ** *  
( 0 . 2 6 )  

- 0 . 2 6 6  
( 0 . 3 9 )  

- 0 . 3 1 1  
( 0 . 4 0 )  

- 0 . 0 4  
( 0 . 2 8 )  

C o t t on  - 0 . 9 9 4  
( 1 . 3 5 )  

- 1 . 3 9 8  
( 1 . 3 6 )  

- 0 . 0 6 2  
( 0 . 9 3 )  

- 1 . 5 1 7  
( 1 . 4 7 )  

- 2 . 2 9 5  
( 1 . 5 2 )  

- 0 . 5 4 3  
( 1 . 1 7 )  

Y a m  0 . 83 0 **  
( 0 . 4 0 )  

0 . 98 0 **  
( 0 . 4 3 )  

0 . 81 3 ** *  
( 0 . 2 9 )  

- 0 . 5 5 8  
( 0 . 4 1 )  

- 0 . 5 7  
( 0 . 4 4 )  

- 0 . 8 3 1* * *  
( 0 . 2 7 )  

Be a n  - 0 . 8 2 5* *  
( 0 . 3 6 )  

- 0 . 8 6 3* *  
( 0 . 3 7 )  

- 0 . 8 5 7* * *  
( 0 . 2 5 )  

-
1 . 11 8 ** *  
( 0 . 4 0 )  

- 1 . 4 0 4* * *  
( 0 . 4 2 )  

- 1 . 5 4 8* * *  
( 0 . 2 8 )  

G r oun dn u t  - 0 . 3 9 7  
( 0 . 4 2 )  

- 0 . 4 6 7  
( 0 . 4 3 )  

- 0 . 4 1 8  
( 0 . 3 0 )  

- 0 . 8 9 0*  
( 0 . 4 6 )  

- 1 . 0 8 5* *  
( 0 . 4 8 )  

- 0 . 8 8 6* * *  
( 0 . 2 9 )  

S or gh u m  - 0 . 8 6 5* *  
( 0 . 3 5 )  

- 0 . 8 5 8* *  
( 0 . 3 7 0  

- 0 . 8 5 5* * *  
( 0 . 2 3 )  

- 1 . 0 0 3* *  
( 0 . 3 9 )  

- 1 . 2 7 8* * *  
( 0 . 4 2 )  

- 1 . 3 9 4* * *  
( 0 . 2 6 )  

M i l l e t  0 . 02 5  
( 0 . 3 2 )  

0 . 02 7  
( 0 . 3 4 )  

0 . 01  
( 0 . 2 3 )  

- 0 . 2 2 1  
( 0 . 3 6 )  

- 0 . 5 3 8  
( 0 . 3 8 )  

- 0 . 7 3 3* * *  
( 0 . 2 8 )  

G r oun dn u t  - 0 . 3 9 7  
( 0 . 4 2 )  

- 0 . 4 6 7  
( 0 . 4 3 )  

- 0 . 4 1 8  
( 0 . 3 0 )  

- 0 . 8 9 0*  
( 0 . 4 6 )  

- 1 . 0 8 5* *  
( 0 . 4 8 )  

- 0 . 8 8 6* * *  
( 0 . 2 9 )  

A gr o  
e c o l og i c a l  
z on e s  

      

D r y s a va n n a h  - 0 . 3 5 3  
( 0 . 2 9 )  

  - 0 . 1 3 5  
( 0 . 3 1 )  

  

M oi s t  
s a va n n a h   

0 . 00 8  
( 0 . 1 8 0)  

  - 0 . 0 9 8  
( 0 . 2 0 )  
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T a b l e  1 b :  C o n t i n u a t i o n  of  r e s u l t s  o f  i n v e r s e  c r o p  p r o d u c t i v i t y  of  s t a p l e  f o o d  c r o p  f a r me r s  i n  
N i g e r i a  

 
 

E x p l a n a t o r y  
v a r i a b l e s  

W i t h o u t  t i me  t r e n d  W i t h  t i m e  t r e n d  
O L S  
r a n d o m  
e f f e c t s  

O L S  
 f i x e d  
e f f e c t s  

G L S  w i t h  
f i x e d  s t a t e   
e f f e c t s  

O L S  r a n d o m  
e f f e c t s  

O L S  
 f i x e d  
e f f e c t s  

G L S  w i t h  f i x e d  
s t a t e  e f f e c t s  

Y e a r  ( T r e n d )     - 0 . 0 2 1 * * *  
( 0 . 0 0 1 )  

- 0 . 0 1 7 * * *  
( 0 . 0 0 1 )  

- 0 . 0 0 8 * * *  
( 0 . 0 0 1 )  

Y 1 9 9 4  1 3 . 2 1 3 * * *  
( 0 . 6 9 )  

1 3 . 8 2 7 * * *  
( 0 . 9 5 )  

1 4 . 2 0 9 * * *  
( 0 . 7 4 )  

   

Y 1 9 9 5  1 3 . 0 0 7 * * *  
( 0 . 6 9 )  

1 3 . 6 3 1 * * *  
( 0 . 9 6 )  

1 4 . 0 0 0 * * *  
( 0 . 7 4 )  

   

Y 1 9 9 6  1 3 . 1 2 3 * * *  
( 0 . 7 0 )  

1 3 . 7 5 1 * * *  
( 0 . 9 7 )  

1 4 . 1 2 4 * * *  
( 0 . 7 5 )  

   

Y 1 9 9 7  1 3 . 2 4 9 * * *  
( 0 . 7 0 )  

1 3 . 8 7 3 * * *  
( 0 . 9 7 )  

1 4 . 2 4 1 * * *  
( 0 . 7 6 )  

   

Y 1 9 9 8  1 3 . 2 0 2 * * *  
( 0 . 7 0 )  

1 3 . 8 3 0 * * *  
( 0 . 9 7 )  

1 4 . 1 9 3 * * *  
( 0 . 7 5 )  

   

Y 1 9 9 9  1 3 . 1 8 7 * * *  
( 0 . 7 0 )  

1 3 . 8 2 3 * * *  
( 0 . 9 8 )  

1 4 . 2 1 6 * * *  
( 0 . 7 6 )  

   

Y 2 0 0 0  1 3 . 0 6 6 * * *  
( 0 . 7 0 )  

1 3 . 7 0 7 * * *  
( 0 . 9 7 )  

1 4 . 1 0 9 * * *  
( 0 . 7 6 )  

   

Y 2 0 0 1  1 3 . 0 1 5 * * *  
( 0 . 7 0 )  

1 3 . 6 5 4 * * *  
( 0 . 9 7 )  

1 4 . 0 6 3 * * *  
( 0 . 7 5 )  

   

Y 2 0 0 2  1 2 . 9 7 3 * * *  
( 0 . 7 0 )  

1 3 . 6 2 1 * * *  
( 0 . 9 8 )  

1 4 . 0 2 7 * * *  
( 0 . 7 6 )  

   

Y 2 0 0 3  1 2 . 9 2 6 * * *  
( 0 . 7 1 )  

1 3 . 5 8 3 * * *  
( 0 . 9 9 )  

1 3 . 9 6 6 * * *  
( 0 . 7 7 )  

   

Y 2 0 0 4  1 2 . 8 5 3 * * *  
( 0 . 7 1 )  

1 3 . 5 1 3 * * *  
( 0 . 9 8 )  

1 3 . 9 0 2 * * *  
( 0 . 7 6 )  

   

Y 2 0 0 5  1 2 . 7 5 6 * * *  
( 0 . 7 1 )  

1 3 . 4 2 2 * * *  
( 0 . 9 8 )  

1 3 . 8 2 7 * * *  
( 0 . 7 6 )  

   

C o n s t a n t     5 6 . 6 7 8 * * *  
( 7 . 6 6 )  

4 7 . 5 3 4 * * *  
( 8 . 6 7 )  

3 0 . 3 6 0 * * *  
( 6 . 1 6 )  

N u m b e r  o f  
o b s e r v a t i o n s  4 3 1  4 3 1  4 3 1  4 3 1  4 3 1  4 3 1  
H a u s m a n  t e s t  ( p -
v a l u e )    0 . 5 5 5  

 
 0 . 0 1 3 * * *  

 

B r e u s c h - p a g a n  L M  
r a n d o m  e f f e c t s  t e s t  
( p - v a l u e )  0 . 0 0 0 * * *   

 

0 . 0 0 0 * * *   

 

W o o l d r i d g e  t e s t  
H o :  N o  f i r s t  o r d e r  
a u t o c o r r e l a t i o n ( p -
v a l u e )  0 . 0 0 0 * * *  0 . 0 0 0 * * *  

 

0 . 0 0 0 * * *  0 . 0 0 0 * * *  

 

B r e u s c h - p a g a n  t e s t  
H o :  
H o m o s c e d a s t i c i t y  
( ) p - v a l u e  0 . 0 1 9 * *  0 . 0 0 0 * * *  

 

0 . 0 8 3 *  0 . 0 0 0 * * *  
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T he r es u l t s  of  t h e mo d e ls  w i t h  y ea r  
du mmi es  s ho w  t ha t  c r op  a r ea  ha s  a  
s l i ght l y  n ega t iv e a n d  s ig n i f i ca nt  
a s s oc ia t ion  w i t h  va lu e of  p r odu c t i o n .  
H enc e,  a  1 % i nc r ea s e i n  c r op  a r ea  r edu c es  
p r odu c t iv i t y  on l y  b y  0 . 0 5 4 %.  O n t he  
co mp et i t iv en es s  of  t h e s e l ec t ed  c r op ,  
r es u l t s  s how r ic e ,  c a ss a va ,  a nd  ya ms  
r ecor d ed  h i g h er  va lu e of  p r odu c t i o n  p er  
u ni t  a r ea  t ha n  Ma ize.  Bot h  r i ce  a n d  
ca s sa va  a r e  a mo n g t h e p r es id ent ia l  c r op s  
w hi l e  M a iz e  i s  a l s o  i nc lu d ed.  T h e r es u l t s  
ju s t i f y  i nc lu s i o n  of  r i c e  a nd  ca s sa va  in  
t he  p r es i d ent ia l  in i t i a t iv e  c r op s .  H ow ev er ,  
g i v en  t h e gr o wi n g i mp or ta nce  o f  M a iz e,  
t her e  i s  n eed  f or  inc r ea s ed  in v es t ment  i n  
t he p r odu c t io n  of  ma i z e i n  N i g er ia .  
R es u l t s  a l s o  s ho w  t ha t  t he va lu e of  
p r odu c t io n  p er  h ec t a r e  for  ma iz e wa s  
h i g h er  t ha n  t ha t  of  b ea ns ,  a nd  s or ghu m.   
T his  demo ns t r a t es  t he ec o n o mic  
i mp or ta nce  of  ma iz e a n d  t h e  n eed  t o  
in v es t  mor e  i n  t h e c er ea l  t o  r es p o nd  t o  t h e  
gr o wi n g d ema n d a nd  t h e r ec ent  i nc r ea s in g  

p r ices  o f  ma iz e  du e  t o  t h e b i o en er g y  a n d  
o t h er  f a c t or s .  
 
5 .  C o nc l us io n a n d  r e se arc h i mp l i c a t i o n  

 
This paper has provided empirical evidence to 

show that agricultural crop production has grown in the 
past decade, mainly due  to area land expansion and – 
to a limited extent – improved agricultural 
productivity. Though the Nigerian government has 
designed a number of policies and strategies to reduce 
poverty and improve food security, achievement of 
such strategy requires facilitating adoption of improved 
crop production technologies. Results from our study 
suggest the share of female family labor increases 
agricultural productivity. This implies that female 
farmers are critical to productivity enhancement in 
crop production in Nigeria. The fact that fertilizer 
exhibit positive sign and was not significant makes this 
paper to conclude that fertilizer is a yield enhancing 
technology but that there exist high level of inadequate 
use. It therefore becomes imperative to either increase 
supply to farmers as at when due or enhances their 
capacity in terms of right quantity to apply. This study 
also shows that two of the presidential crops cassava 
and rice have higher returns than Maize. These results 
justify the inclusion of cassava and rice in the 
presidential initiative. However, given the increasing 
demand for maize in Nigeria and worldwide (i.e. the 
current efforts to use maize to produce ethanol), price 
of maize has increased dramatically and has likely 
increased its competitiveness compared to other 
presidential initiative crops. This implies that there is a 
need to increase maize productivity as well as stepping 
up productivity of cassava and rice which are main 
drivers of agricultural crop productivity in Nigeria. 
Arising from findings of this study, it recommends 
adoption of technologies that will bring about 
productivity gains in crop production through less of 
land expansion practices. It is also recommended that 
farmers’ capacity in terms of right quantity use of 
fertilizer should be enhanced, while female farmers’ 
participation in crop production should be encouraged. 

 
 
 
 

 
 
 
 

F ig ure  1 :  T rend  o f  rea l  pr ice  o f   
  c ro ps  fro m 1 9 9 5  –  20 0 5  
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D ara mola  (1 9 9 6 )  “ Inv es t i ga t io n  of  
f a c t or s  inf lu en c i n g  t ec hn ica l  
ef f i c i ency  o f  s ma l l  h o ld er  c r op p er s  in  
N ig er ia ” .  C EP A Wor ki ng  P a p er .  N o.  
1 0 / 9 6 .  D ep a r t ment  of  E co n o met r ic s ,  
U ni v er s i t y  of  N ew E ng la n d,  A mi da l e ,  
Au s t r a l i a .  

Aj ib efu n ,  I .  A.  a nd  O .  A.  Ab du lka dr i  
( 1 9 9 9 )  “ An i n v es t i ga t ion  o f  t ec hn ica l  

ef f i c i ency  of  f a r mer s  u n d er  t h e  
N a t iona l  D i r ec t or a t e  o f  E mp lo y ment  i n  
O nd o s t a t e ,  N ig er ia ”  Ap p l i ed  
E con o mics  l e t t er ,  6 :1 1 1 -1 4 ,  R ou t ledg e,  
L on d o n.  

A ma za  P .  S .  ( 2 00 0 )  “R es ou r ce- Us e  
E f f ic i enc y  in  F o o d C r op  Pr odu c t io n  i n  
G o mb e S t a t e ,  N ig er ia .   An  u np u b l i s h ed  
P h. D  t hes i s  i n  t h e D ep a r t ment  of  
A gr icu l t u r a l  E con o mics  U ni v er s i t y  of  
I b a da n.  

A w ot id e  O .  D .  ( 20 0 4 )  “ R es ou r ce u s e  
E f f ic i enc y  a nd  i np u t s  I ns t i t u t io ns  i n  
Up la n d R ic e P r odu c t io n  i n  O gu n S t a t e ,  
N ig er ia ”  Unp u b l i s h ed  P h. D  T h es i s ,  
D ep a r t ment  of  Agr icu l t u r a l  E con o mics ,  
U ni v er s i t y  of  I b a da n.  

Ba r r et t ,  C . B .  ( 1 9 9 6 ) .  O n p r ice  r i s k  a n d  
t he in v er s e f a r m s iz e-p r odu c t i v i t y  
r e la t io ns h ip .  Jo u r na l  o f  D eve l op m en t  
E co n o m i cs , Vo l  5 1 :1 9 3 -2 1 5.  

C ar t er ,  M .R.  a nd  C . B .  Ba r r et t .  ( 2 0 06 ) .  
T he ec o no mi cs  of  p ov er t y  t r a ps  a nd  
p er s i s t en t  p ov er t y :  a n  a s s et -b a s ed  
a p pr oa ch .  Jou r na l  o f  D eve l op m en t  
S t u di e s  Vo l  42   N o2   17 8 -1 9 9.  

C ent r a l  Ba nk (2 0 0 6 ) :  a nnu a l  R ep or t  a nd  
S ta t ement .  

C oe l l i ,  T .  J  a nd  G .  E .  Ba t t es s e . (1 9 9 6 ) .  
I d ent i f i ca t io n  of  f a c t or s  whic h  
inf lu enc e t h e t ec hn ica l  ef f i c i enc y  of  
I n dia n  f a r mer s .  Au s t r a l i a n  J ou r na l  of  
A gr icu l t u r a l  E con o mics  V ol  4 0 ,  N o, 1  
P p 1 03 -1 2 8.  

F ed er a l  R ep u b l ic  of  N i g er ia  ( 2 0 0 6 )  
of f i c ia l  G a z et t e  of  N a t io na l  a n d  S t a t e  
P r ovis io na l  2 0 0 6 C ens u s  P op u la t ion .  

L a mb ,  R . L .  ( 20 0 3 ) .  I nv er s e p r o du c t iv i t y :  
L a nd qu a l i t y ,  l a b or  ma r ket s ,  a nd  
mea s u r ement  er r or .  Jo ur n al  o f  
D eve l o p m en t  E co no m i c s ,   Vo l7  N o1 1 :  
P p 7 1 -9 5.  

M il l en niu m D ev el op ment  G oa ls  R ep or t  
( 2 0 0 4 )  N ig er ia  

N a t iona l  P op u la t ion  C o mmis s i o n  (2 0 0 6 )  
C ens u s  f igu r es  for  N ig er ia .  

N ko n ya  . E ,  J  P en d er ,  C  Ka izz i ,  E .  Ka t o ,  
a nd  S .  M u gar ura (2 00 5 ) :  P ol ic y  O p t io n  
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F or  Inc r ea s ing  C r op  Pr odu c t iv i t y  a n d  
R edu c i ng  S oi l  nu t r i en t  d ep l et i o n  a n d  
p ov er t y  i n  U ga nda .  IF PR I  E T P 
di s cu s s i on  p a p er  1 3 4 .  2 00 3 k s t r eet ,  
Wa s hin gt o n ,  D C 20 0 0 06 -1 0 0 2 US A.  

O gu n d e l e  O .  O.  ( 20 0 3 )  “T echn o lo g y  
D i f f er ent ia l s  a nd  R es ou r ce u s e  
E f f ic i enc y  i n  R ic e P r odu c t io n  i n  
K a du na  S ta t e ,  N ig er ia .  Unp u b l i s h ed  
P h. D  T hes i s ,  D ep a r t ment  of  
A gr icu l t u r a l  E co no mi cs ,  U ni v er s i t y  of  
I b a da n.  

O gu n d e l e  O .  O .  a nd  V.  O .  O kor u wa  
(2 0 0 6 )  “T ech nica l  E f f ic i enc y  
D i f f er ent ia l s  i n  R ic e P r odu c t i o n  
T ech no l og i es  in  N i g er ia ”  Af r ica n  
E con o mic  R es ea r ch  C ons or t iu m 
R es ea r ch  Pa p er  N o.  15 4.  

O jo wu ,  O . ,  H .  Bu lu s  a nd  B .  O mo n ona .  
( 2 0 0 7 ) .  N ig er ia  p ov er t y  a s s es s ment .  
Wor ld  Ba n k of f i c e  Ab u ja .  

O ki k e I .  ( 2 0 0 0 )  “Cr op - l i v es t oc k  
in t er a c t ion  a n d  eco n o mic  e f f i c i enc y  of  
f a r mer s  in  t h e s a va nna h zo n es  of  
N ig er ia .  U np u b l i s h ed  P h. D  t h es i s ,  
U ni v er s i t y  of  I b a da n.  

O la yi d e S .  O .  a nd  E .  O .  H ea d y (1 9 8 2 )  
“ In t r odu c t io n  t o  A gr icu l t u r a l  
P r odu c t i on  E co n o mics .  I b a da n  
U ni v er s i t y  P r es s ,  Uni v er s i t y  of  I b a da n,  
I b a da n,  N ig er ia .  

O r edip e  A.  A.  ( 1 9 9 8 )  “ An Ana l ys i s  of  
E f f ic i enc y  a n d  P r odu c t iv i t y  G a p s  
A mo n g F a r mer s  Ad op t i ng  I mp r o v ed  
M a ize T ec h no l og y  i n  O gu n  S t a t e ,  
N ig er ia .  Unp u b l i s h ed  P hD .  T h es i s ,  
D ep a r t ment  of  Agr icu l t u r a l  E con o mics ,  
U ni v er s i t y  of  I b a da n.  

P r a sa d ,  A. ,  L .  C ha i ,  R .  S ing h,  M .  K a fa t os .  
( 2 0 0 6. )  “Cr op  y i el d  es t i ma t i on  mo d e l  
f or  I o wa  u s in g  r emot e  s ens i n g  a n d  
s u r fa ce p a r a met er s ”  In t e r n at i o na l  
Jo u r n al  o f  A pp l i ed  E ar t h  O bs er va t i o n  
a n d  G eo i n f o rm a t i o n  Vo l  8  N o1  P p  2 6 -
3 3 .  

R a hj i  M .  A.  Y.  ( 2 00 3 )  “ An A na l ys i s  of  
t he P r odu c t i on  E f f ic i enc y  of  Br oi l er  
f i r ms  i n  Ib a da n Ar ea  of  O y o s t a t e  

N ig er ia ” .  T r op ica l  J ou r na l  of  A n i ma l  
S c ienc e Vo l .  6 ,  N o.  2  p p .  1 03 -1 0 9.  

 
R ea r don,  T .  a nd  S .  Vos t i .  ( 1 9 9 5 ) .  L inks  

b et w een  r u r a l  p ov er t y  a n d  t h e  
en vi r o n ment  i n  d ev e lop in g  c ou nt r i es :  
As s et  ca t eg or i es  a nd  i nv es t ment  
p ov er t y .  Wo r ld  D eve l o pm en t  Vo l  2 3  
N o 9 ,  1 4 95 -1 5 06 .  

Q u is u mb i n g,  A. ,  J .  Es t u di l l o  a n d  K .  
O t s u ka .  2 00 4.  La nd a n d  s ch o ol i ng :  
T ra ns f er r ing  w ea l t h  a c r os s  gen er a t ions  
. J ohns  H op k ins  U ni v er s i t y  P r es s :  p p  
2 7 5 .  

U do h E .  J .  ( 2 0 0 0 )  “ La nd M a na gement  a n d  
R es ou r ce- Us e e f f i c i enc y  a mo n g  
f a r mer s  in  S ou t h -E a s t er n  N i g er ia  “ An  
u np u b l i s h ed  P h. D  t h es i s  in  t h e  
D ep a r t ment  of  A gr icu l t u r a l  E con o mics  
U ni v er s i t y  of  I b a da n.   

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


