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ABSTRACT

In this study, food crop farmers in Abia State of Nigeria were disaggregated based on sex, their production
efficiencies and returns to scale derived and compared. Primary data generated from a random sample of 87
food crop farmers consisting of 40 females and 47 males were used. The additive multlphcatlve dummy
variable approach was used to compare the technical efficiencies between the farmer groups. Separate
production functiens were fitted for each group in order to derive their respective allocative efficiencies and
returns to scale. Results from this study show that both farmer groups are characterised by factor biased or
/dlfferent production functions. None of the farmer groups achieved absolute allocative efficiency in the use
of any of the resources. The female farmers achieved a lower level of technical efficiency, over utilised
fertilizer and under utilised other farm inputs, labour, farmland and capital. The male farmers over utilised
labour and fertilizer and under utilised other farm inputs, capital and farmland. It was concluded that
redistributing available scarce resources in favour of the female gender would be uneconomical. Rather
agricultural policies and programmes that could enable both farmer groups optimise their current levels of
resource endowments should be lmplemented :

, . the exception of tree cutting and other heavy land
INTRODUCTION ¢

\ . [ . ' o
In response to evolving Ssocioeconomic

circumstances, particularly growing. population -

pressure on a fast detetiorating land, the rural
menfolk is migrating out in search of more
‘remunerative employment elsewhere especially
in the urban areas. :

As a result, the gender specific nature of farming
-seems to be dlsappeanng fast. These evolving
circumstances have changed the role of women in
farming. They are mcreasmgly taking over farm
tasks and ' entreprises, which belong to men
tradmonally

Boserup (1987) contends’ that ﬁearly all the tasks
‘connected with food production or the so-called
agro-industry are performed by rural women, with

preparation which are performed by men. They
carry. out such farm activities as planting,
transplanting, storing, preserving and marketing
of farm produce (Dionco-Adetayo, 2000). He

~ further contended that almost all food processing

entreprises like palm oil’ and palm kemel oil

- processing, cassava and yam processing, among

others are being operated by women"especially in
the Southern part of Nigeria while women in the
Northern part are engaged in the processmg of

~ dairy products.

Therefore, the gospel of women empowerment
has been accepted and profusely preached by
Nigerian researchers, _policy ‘makers and rural
development - practitioners. . Unfortunately,
according to Saito (1993), there is a definite limit
to the time and energy that women farmers can
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apply Moreover, they are more limited than men-

in thenr access to crmcal farm resources and
servnces stch as farmland credlt and 1mproved

inputs due to cultural tradmonal and socxologlcal |
. -factors (Tanko, 1994). This plcture becomes more
disturbing when it is considered that women are

. actively involved in farming, providing 60 to 80
percent ‘of the - agncultural labour force and are

reported to produce up to 80.percent of the food
for family consumption (Ngur, 1987; Mgbada,

“ " 2001). Dianco-Adetayo (2000) observed that apart
from . these contributions to  agricultural

production, women spend four hours per day

fetching fuel wood and water and on childcare.

Yet, the income of women is very low by any
standard within - the country irrespective of
location and their growth is very low (Makinwa-
Adebusoye, 1991). Dionco-Adetayo (2000)
confirmed this in-his report that none of the
women rural entrepreneurs he studied made an
income higher than N2,500, a performance which
he considered much lower than the current
minimnum wage of N6,500 per month. It has been

strongly posited that closing the gap between the

actual productivity levels of women farmers and
their potential productivity levels presents one of
the most effective means of promoting
agricultural productivity, eliminating rural poverty
and enhancing the overall economic development
of Nigeria.

In this study, food crop farmers in Abia State of
Nigeria were disaggregated based on sex and their
production efficiencies and returns to scale were
derived and compared

LITERATURE REVIEW

Okonjo (1991) postted that agriculture is the
smgle most 1mﬁ0rtant occupation among Women
in the rural sector of Southern Nigeria, where
most of them are engaged ‘in the production of
food crops. He observed that women in Nigeria
form over half of the rural population and 54
percent of all women over the age of 15 years in
~ the rural areas are economically active. He
concluded: that of this lot, 70.3 percent are
engaged in agriculture, 3.0 percent in services
including commerce while 0.4 percent are
engaged in industries.

On crop enterpnses to be produced, men make
major de01s1ons although women decide on what\
crops to grow on their fields’ (Okoqx, 1991)

- Women ' now * make ~decisions daily

management ‘of their farmis and households (Salto,
1993). Okorji (1991) further argued ‘that the
average contribution of women to household’
decision makmg ‘increases’ with increase  in

. women’s income and vice versa. These have a lot
. of implications for women’s access to and control -

over farm resources. The control over resources of

 their own is leading to important shifts in resource

use and production in some households (Morna,
1990). These socioeconomic changes are leading
to a breakdown of existing traditional ties and

.. values, growing family conflicts and problems of

childcare (Chukwuma, 1986; Mamman, 1994).
Therefore, effective and sustainable agricultural
transformation in Nigeria would require the
recognition ;and understanding of the intricate
phenomenon of gender issues to determine and
enhance the role, status and participation of
women in this process.

Savanne (1986) studied the effects of social and

- economic changes on the role and status of
- women in Sub-Saharan Africa. His findings

demonstrated that certain demands such as
women’s ownership of land or access to credit are
still “wishful thinking™ for_most women who
cannot give adequate guarantees either in money
or through their husbands. He further reported that
despite the profound changes that are affecting the
structures of production and social relations, it

~ must be said that the. status of women in Africa
-remains basically unchanged. ‘According to him,

women - are still illiterate or barely schooled,
constrained by innumerable traditions and .
destined to bear many children bedause of their

~ ignorance of modemn contraceptive methods. -

Ogbimi- and Williams (2000) assessed the
availability of productive resources to women in
agricultural production. | They stressed - the .
problems associated with the timely availability of'
productlve assets such . as farmland, credit
facilities, . i ved farm/mputs/fann practnces,'
extension - services, transportation and ‘Storage
facilities. Their result indicates that 80 percent of

.ﬂlerespondentshaveaccesstofarmlandﬂ:rough

mhentameandthrough thenspouseswhercas 55
percent and 53 percent do not have access to



credit  facilities and  improved farm
inputs/practices respectively. Most of them
reported the fack of adequate transport system and
storage facilities as serious problems, which have
contributed to selling perishable agricultural
products at give-away prices. The time use study
of the respondents revealed that only 31.7 percent
of their time was devoted to their income
generating  activities while the remaining 68.3
percent of their time was devoted to household
_chores and childcare, socials and sleeping. They
recommended capacity building as urgent steps to
treemg these women from unnecessary drudgery
in their economic endeavours,

Fawole and Olowu (1997) studied the coverage of
women’s agricultural activities in Nigerian daily
newspapers between 1970 and 1990. A total of
0408 editions of 10 daily newspapers were
randomly selected for the 21-year period. Data
from -this sample were analysed for types of
women activities reported and prominence and
direction of the reported activities. Although the
results indicated only 2.88 percent of all
agricultural news were on women, there was a
steady increase in the frequency of women’s
agricultural activities reported from zero percent
between 1970 and 1972 to 1.06 percent in 1990.

Apart from food production activities, womecn
also dominate small scale food processing, the
bulk of which are carried out at the household
level either for subsistence or to generate
supplementary cash income for the family
(Adewoye, 2001). The studies of Adeyokunmi
(1997) on the contributions of women to
processing operation indicate that women spend
more timc in processing activities than men. The
study concluded that women in manyv parts of
Nigeria ~exclusively handled farm produce
processing activities like threshing, winnowing
grinding, pounding, smoking, salting and drying
amongst others. .

RESEARCH METHODOLOGY
Data collecnoq Abia State was stratlﬁed into

two agricultural zones in the state- Aba -and

Umuahia. * From each stratum, a Local
Government Area (LGA) was randomly selected.
From each chosen L.G.A, three villages were
selected randomly. The lists of female and male

foodcropfatmersmeachchosenvnlhgefotmed
the frames from which samples of female farmers

‘and male farmers were chosen using simple

random - samplmg ‘procedure. Thus, a total of 7
farmers, comprising of 40 female farmers 47
male farmers were selected for a ‘detailed study.
Using well-structured . questxonnmres, relevant
data were sought from the selected farmers.

Data analysis: Production efﬁcnency has two
basic components: techmcal efficiency and
allocathe efficiencv. - :

(i) Technical efficiency: Technical efficiency
refers to the ability of a given set of entrepreneurs
to employ the best practice in an industry so that
not more than the necessary account of a given set
of resources is used in producing the “best” level
of output. The main objective here is to. establish
whether any distinct group of farmers under
consideration is characterised by neutral
production function, factor biased production
function or the same production function. Neutral
production function implies that the two
production functions differ only in the intercept
while the slope coefficients are the same in each
function. Factor biased or non-neutral production
function differ significantly in one or more of the
slop coefficients, whether or not the intercept
terms are the same in both production functions. If
there are no significant differences in both the
intercepts and slope shift coefficients for the two
groups of farmers, it is cencluded that both farmer*
groups face the same production function.

In this analysis, the additive multiplicative
dummy variable approach- was used rather than
the traditional method of fitting separate models
and testing the equality of coefficients between
them. Implicitly, the model (Baggi, 1981 Banwo,
1986 Onyenwaku, 1994) is

= £ (X1, X, X3, Xe, Xs, D, XD, X,D, x1[)5
X4D XsD e.) ) (1)

Explicitly, the log linear Cobb-Douglas functional
form is ,

InY =InAy +BoD + A11HX| + B DInX; + Az]ﬂXz

+ B;DInX; + As;lnX; + B;DInX; + A41nX4 +
B4DInX, + AslnXs + BsDInX;s + €(2)

' Where, in equations (1) and (2),

In = the natural logarithm



= value of all output (N).
Ao =the mtercept or constant term

By = coeﬁicxent of the intercept shift dummy or

: neutral techmcal efficiency parameter.

dummy variable which takes the value of
umty for female farmers and zero otherwise. X,D

XaD, X3D, X4D, XsD are the slope shift dummres |

for labour, fertilizer, other production inputs,
capital and farmland.

X = labour outlay (Mandays)
X,- = value of fertilizer used ™)

X3 = value of other production inputs like seeds,
nursery charges - agro-chemicals and other
miscellaneous expenses (M)

X4 = value of capital services from farm
machinery, implements and tools, depreciation
charges, interest, repairs and operating expenses
™)

Xs = size of cultivated farmtand (ha)
AiG=12,...5)= cqefﬁcient of the ith variable.

e = stochastic error term assumed to fulfill all the
assumptions. of the classical linear regression
model.

Four' functional forms of equation (1) were

‘estimated by the method of ordinary least squares
and the best fit chosen as the lead equation. If the
coefficient .of the dummy variable, D (in the

-additive form) is positive and significant, this

implies that the production function for female
farmers  has larger intercept term denotmg a

igher level of technical efficiency and vice-versa.
IfBo 0 and all BiG = 12,.... 5)=0 ‘then the two

groups of farmers are represented by the same

prod/uctlon function. If Big 1.2,....5)= 0 but Bo # 0,

‘the two groups of farmers face neutral productlon o

functions. If, atleast,oneB,(.su .5 %0, the two
‘groups of farmers are facing factor ‘biased or non-
neutral productlon function.

jﬂlocaﬂve efficiency: a. ngdrous compmson of -
the allocative eﬁ‘ic:ency of any two groups of

falmsrequuesthatthcyarecharactensedbya
constant retumn to ecale,, the same of- neutral

production funétion and the same configuration of -

input and output prices: (Onyenwaku, 1994). In

order to examine the allocative efficiencies of the
two groups of farmers, the

following implicit production functlon was -
estimated for each group :

Y=1(X, xz, X3, Xa, Xs, €) &)

Where, all variables are as previously defmed in

equation (2). Four functional forms of equation
(3) linear, exponential, double log and semi-log
were tried for each data set and the best fit was
chosen as the lead equation. Allocative efficiency
is determined by equating the marginal value
proéuct (MVP) of the ith input to its pnce or

marginal factor cost (MFC) '

That is MVP,; = PXi ' “)
or nyl = PXi . (5 )
Where, in equations (4) and (5),

MVPyi = 12,....5) = the marginal value product of
the ith input. Pyf;

PxiGi =12, ....sy = Unit price or marginal factor cost
of the ith input.

dy .
fi= ax = marginal physical product (MPP) of the
1 .

~ ith input.

P, = unit output price.

For all the resources measured in physical units,
the allocative efficiency index, Wij, for each
farmer type is given as:

MVPx P ..
Pxi  Px = Wij , ©)

where i is a particular resource, j is the farmer
type and all other variables are as previously
defined. For any resource that is measured in
monetary terms equation (6) transiates to

MVP,; = Pyfi = Wij )

In this study, the dependent variable, Y, which is
the gross farm output, is measured in Naira terms
see equation 3). The marginal product (MP) is in
monetary terms. Therefore, the output price, P
becomes irrelevant and equations (6) and (7)
become .

P Xi P Xi

= Wij - ®
MVPx.ﬂ Wij 9



;T'Maxtmum or absolute allocative: efﬁclency for a

- particular group of farmers is ‘confifmed with

_respect to a given resource if Wij. = 1. The .

_resource is over-utilised if Wij < 1 and under-

utilised if Wij > 1. The two groups of farmers

* would have achieved equal allocative efficiency if
Wi; = Wi2. To show the extent to. which a

particular ' resource - should - be increased or
decreased from the current level of use-in‘order to

achieve. maximum allocative efﬁcnency, evaluate
‘ the following formula -

Kij=(1-Wij100 = (10)‘

where Kij is the percentage by which the level of
use of a particular resource should be increased or
- decreased to achieve the objective of maximum
allocative efficiency. ‘A negative Kij implies that
an increased euq)loyment of the resource is
reguired and vice-versa. If Kij-is zero, then
absolute allocative efficiency has been achieved.

RESULTS AND DISCUSSIONS

This section contains the results of the estimated
production function from which the technical and
allocative efficiency indices and retumns to scale
were derived and ‘analysed.

(. Technical efficiency

The: results of fitting numerical data to equatibns

(1) and (2) are summarised and presented in table
1. Based on statistical and econometric reasons,
the double log functional form was chosen as the
lead equation. The R? is 0.4836, which implies
that the explanatory variables accounted for only

4836 percent of the change .in the deﬁendent '

variable. The intercept and ﬁve variables labour,
capital, farmland, intercept dummy and the
intercept shift dummy for capltal are statlstlcally :
significant at 5 percent. - :

The pnmary objective here.is to find out whether ‘
any defined group of farmers is charactensed by
neutral, factor-biased or the same' production
function. Therefore, attention ‘is focused on the

~ slope and intercept shift. dummies. The intercept

shift dummy is statistically significant at 10
percent implying that a shift in technology exists

- between the male and female farmers. Moreover,

the intercept shift dummy has a negative

ccoefficient. This implies that there is a shift in

neutral technical efficiency parameter to a lower
level for the women farmers. The female farmers
achieved a lower level of output per unit of input.

‘Thus, they have lower technical efﬁcxency that the

male farmers.

The slope shift dummy for capital is statistically

significant at 5 percent, indicating that the male
and female farmers are characterised by factor
biased or non-neutral production functions. This
means that both groups of farmers have different
functions. Furthermore, the slope shift dummies
for labour and farmland are negative suggesting a
lower level of use intensities: for these resources.
by the female farmers. The slope shift dummy for
capital is positive, which 1mp11es a higher level of
use intensity for. thls ‘resource by the female
farmers. : L

Table ): - Estimoted pmdudibn functions for the male and female food crop farmers

. .

Variables - | Double log |Semi log |Exponential ~ [Linear
Intercept 9.489* -68764.843 1.056* 190717.095*
o (4.318) {-0.086) (32.060) (1.842)
Labour 0.470** 98145.849 0.001* 130619
R 2234 _ (1.286) (2.032) . (0.982)
Ferilizer .0.063 ~ 6126.700 1.129£-05 -2.097
e (0.036) (0.09) (0.360) (0223)
Other inputs 0.196 223299 3.420€-06 -1.351
e (003 (0.160) (0.210)
Copital . Q418 61947.135 © - -0.001 5515
O .7 (-3.208) {-1.154) {13y - (-0.525)
formlesd - . 0.508% 135017.911°* 0.012 386195
o @1 2.028). (0.450) © (043)
Injorcopt dommy -5.030° -1327687.300 -1.047*  -260880.093°
o - 1.690) () (2.268) (1.897)



{labour) D

-0.084

18428.987*

0.004

_157.015**

(0.274) (1.658) (0.680) ’ (4.338)
{Fentilizer) D 0.046 -92925.089 -5.796E-06 2.081
(0.200) (1.106) (-0.165) (0.198)
(Others inputs) D 0.218 51915512 0.001** 11.494
(0.705) (-0.462) - (2431) (0.782)
"~ {Copitel}D 0.492** 227925.266* 0.001 25.444%
(2.033) (2.592) (1.036) (10.806)
(Formiand) D 0215 - -26193.651 0,097 -43998.404**
(-0.634) (:0.212) (-1.684) - (-2.530)
R ~ 04836 0.3198 0354 0.4790
R | 0.3996 0.2200 0.260 | 0.4020
F-ratio | 5011 3.205** 3742+ 6.258*

. Source: computed from survey data, 2001 () t-statistic computed.
* Statisticolly significant ot 5 percent * Statistically significant at 10 percent

(i) Aliocaﬁve ejﬁéiency _
The results of fitting data to equation -(3) are

summarised and presented in tables 2 (for male
farmers) and 3 (fqr female farmers). Following

Table 2: Estimated production functions for male food crop farmers

statistical and econometric reasons, the double log
function was chosen as lead equation for the male
farmers while the linear function was chosen for
the female farmers. '

Variables Double log Semi log Exponentiol Linear
Intercept - 9.559** -68764.840 11.056** 190717.095*

* (4.330) (-0.114) (29.259) (1.915)
Labour 0.470** 98145.852* 0.001* 130.619
' (2.241) (1.699) (1.854) : (1.021)

_ Fentilizer 0.063 6126.700 1.129x10° -2.097
\ (0.360) (0.126) 0329y (-0.232)

Other inputs 0.196 2233.00 3.420x10° -1.351
: : (0.119) (0.046) (0.146) (-0.219.
Capital -0.474* -61947.140 - -0.001 --15.515
(-3.218) {-1.525) (-1.1979) * (-0.546)
Formlond 0.508** 135017.910** - 0.012 ' 3466.195
, (2.781) (2.679) (0.411) . {0451

R’ 0.5847 0.2231 0.1674 0.0390
R : 0.4097 0.1285 0.0659 -0.0078

F-ratio 5.128** 2.357* . 1.649* 0.334

Source: computed from survey data 2001. () t-statistic compuged. :

** Statistically significant at S percent_ * Statistically significant at 10 percent

Tests of allocative efficiency should be preceded
by an examination of the configuration of the
output and input prices facing the farmers.
However, in this study, such an examination was
considered unnecessary since the data were cross
sectional and collected from the same
geographical area. . -

Also, there should be an examination of the
returns to scale. For farms to be allocatively

-

efficient they should be characterized by constant
returns to scale, which implies that they are
operating in region two of the production
function, which is the feasible region.

Table 4 contains the geometric means of outputs
and inputs for the defined farmer groups. These

means are taken together with the coefficients

from the lead equations in tables 2 and 3 for the
computation of the marginal value products

A4



(MVP) and subsequcntly the allocative efﬁclency

Tuble 3 Esmnafed produmon hmmons for female food crop farmers.

indices from equation (7).

Variables - Double log Semi log Exponential Linear
Infercept 4.458* -1396452.140 10.008** -10162.998
‘ - {2.218) (-1.558) (38.144). {-0.742)
“ﬁl‘ubqur" o 0.386* o 282427.830** 0.001** 887.634**
S wmn C o (2.840) (3.956) - (1.523)°
Fertilizer - : 0.120 : -86798.388 5.497x10° - -0.016
- - {0.2)) : (-1.295) “(0.403) - (-0.003)
~ Otherinputs 0414 -49682.516 0.001** 10.143
R (1.617) © (-0.436) (3.194) (0.735)
Capifal . 0.018 ‘ 165978.131* -1.987x10° 9929 -
= O (0.094) (1.935) (-0.608) . (0.844)
Formiond - 0.293 1086824.260 -0.085* -40532.209**
- ~(r.o21) , (0.852) (-1.912) (-2.522)
¥ 04527 : 0.3559 0.5387  0.6445
r - 0.3723 0.2612 0.4708 0.5922
Falio 5.626** 3.758* 7.940**

-Source: compmed from survey data, 2001 _
** Stetistically significant ot S portent  * Stotistically ngniﬁmm of 10 percent

The MVP for the male farmers, given the lead
equation as the double log, is .

MVPxi=Ai( Xi/ Y) am.

'The MVP for the female farmers, given the lead
equation as the linear is MVPxi = Ai 12

Where all the terms in equatxons 1 l) and (12) are
as previously defined.

Table 4 reveals that none of the deﬁned farmer
- groups achieved absolute allocative efficiency in
the use of any farm production resource. They are
inefficient in the allocation of farm productlon
resources. On the whole, the female farmers
achieved better allocative efficiency than male
farmers (with allocative effieiency indices closer
to unity) in the use of fertilizer and capital while
‘the male farmers performed better in the use of
labour, other production inputs and farmland.

The male farmers over-utilised labour and under-
utilised other production inputs, fertilizer, capital
and farmland. The female farmers over-utilised
fertilizer and under-utilised other production
inputs, labour, farmland and capital. To achieve
.absolute allocative - efficiency and hence

.() t-statistic computed.

12.328**

~ maximum profit, policies and programmes that

would enable the male farmers increase their use
of other production inputs, fertilizer, capital and

- farmland by 341.90 percent; 45.10 percent,

3781.60 percent and 1327.80 percent respectively
and reduce their use of labour by 29.10 percent

~should be put in place. Such policies and

programmes should also enable the female
farmers to reduce their use of fertilizer by 98.40
percent and increase their use of labour, other
production inputs, capital and farmland by 343.80
percent, 914 30 percent, 892.90 percent and

© 2602.10 percent respectively.

(m) Returns to scale

Returns to scale are derived through the
summation of the elasticities of production (Ep)
for the various resources. With the double-log
function as the lead equation for the male farmers,
the regression coefficients are the direct
elasticities of production. For the women farmers
given the lead equation as linear function, E, is A;
( X;/ Y). Thus, the elasticities of production are
derived and presented in table 5.



Table 4: Allocative effluency indices for the farmer groups;

Source; computed from survey data, 2001

Farmer Group ! Male ' female = i
Geomefric means of mpufs and outpufs \ RS
Output (N) 1919666 -~ 5904263
Labour {mandays) 262.14 , 166.37

Fertilizer (N) - 3461.56 , 324059

Other inputs {N) 3509.13 341075 '
Capital (N) 96752 CI154701
Farmiand (ha) 188 : 1.77

Marginal Value Products ‘ ' s %
Labour . 141874 887.634 .

Fertilizer 14510 0.016

Other inputs 4419 1043

Copitel 33.816 9929

Formlond 416799 40532.209
Morginal factor cost - ,

Lobour 200.00 , 200.00

Fertilizer 26.07 , v 2607

Dther inputs 114 114

Copital 1.14 1.4

Formiand S T 150000 S, 1500.00
Allocative eﬁmenq indues ('ii) » - -
Labour 0.709 . 4438

Fertilizer 1.451 0016

Other inputs 4419 ' 10043

Copital 38816 ’ 9.929

Formlond - 14.278 C 17022
Required change i in Wq (I(||) S e

Lobour LY. N L. -3438.
Fertilizer 0451 0984

Other inputs -3419 S AL

Copital -37.816 T T899

Farmland 132718 C26022

Table 5 shows that none of the defined groups of
farmers is operating at constant returns to scale.

The male farmers ‘are operating at decreasing

returns to scale (ZEP < 1) which, implies they are

operating in region three of the production

function which. is an irrational region. The female

farmers operated at increasing returns to scale,
suggesting that this group is operating in region

Table 5: Elasticity of groduqmn (E )

o/ne of the production function, which is also an
irrational region. The overall lmphcanon of this

 result is that the female_farmers can improve on.
their productivity by empl(mng MOTe TESoUrces

while the male farmers can only improve theirs by
reducing thelr current level of resomrce’
employment : ; g

Voriahle T . T Male

_temales - i
tobour - . S . D.46%6 14532 . :
Fertilizer 0.0634 -0.0008
Other inpuls : , 0.1958 0.2916
Capital : S . -0.4742 0.1494 -
Farmlond .~ 0.584 -0.5804 : R
28 ’ o 0.7630 13130 L P

Source: computed from survey dato, 2001



SUMMARY AND CONCLUSIONS
'Cross-sectional data were used in this study,
. which examined the resource use efficiency of
female food crop producers and compared this
~with that of their male counterparts. Data were
‘analysed using multlple regression analysis. The
additive multiplicative dummy variable approach
was used to compare technical efficiency between
the two farmer groups. Separate production
functions were estimated for each farmer group
and the coefficients of the lead equations used to
derive the allocative efficiency indices and the
returns to scale. In each case, four functional
forms, linear, exponential, semi log and double
log were tried and the equation of best fit chosen
as the lead equahon

Analysis of data revealed that the female farmers
- achieved a lower level of technical efficiency than
the male farmers in the use of farm resources.
Both farmer groups are characterised by factor
biased or non-neutral production functions. In
other words, both groups of farmers are
- characterised by different production functions.
The results further revealed that none of the
farmer groups achieved absolute allocative
efficiency in the use of any resource. The female

fanners over utilised fertilizer and under utilised
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