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ABSTRACT 

In 1996/97, a survey of 180 farmers (99 male farmers and 81 female 
farmers) was conducted in Ada, Lume and Gimbichu Woredas in the central 
highlands of Ethiopia to determine the gender differentials in agricultural 
productivity among smallholders. The evidence shows that male-headed 
households had more land, labor, and capital, particularly livestock (cattle), 
compared to female-headed households. It was also shown that male-headed 
households had more access to formal education compared to female-headed 
households. The production function analysjs showed that the elasticities for 
the significant factors affecting the gross value of output of male-headed 
households were farmers ' age (-0.21) , fertilizer (0.10), farm-size (0.56), 
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labor input (0.23), and livestock (0.13). For female-hectded households the 
elasticities were fertilizer (0.10), farm-size (0.76), labor (0.18) , livestock 
(0.07), hired labor (0.03), and extension (-0.28). The comparison of the 
marginal value of the product with the factor-cost showed that male-headed 
households could increase productivity by usi1Jg more labor and fertilizer, 
while f emale-headea households coulq do so by using more land and 
fertilizer. Male~headed households (6456 Birrlha) had a higher gross output 
compared to female-headed households (47~6 Birrlha). However, the gross 
value, of the output was 1.3% higher for the femalr:;-headed households if the 
average values of the inputs from, male-headed households were used. This 
suggests that no significant differences would exist if female-headed 
households had equal access to inputs as.male-hetlded-households. 

INTRODUCTION 

There is a ~growing recognition that men and women often have very 
different rights and' responsibilities with respect to resource use and decision . 
making. In gender analysis, it is recognized that the roles of women and men 
are largely determined socially rather than biologically (Rosaldo and 
Lamphere, 1974). This recognition has resulted in a number of studies 
documenting the different roles of women and men 'in various farm non
farm, food preparation, household maintenance and child-care acti~iti es 
(McSweeney, 1979; Dey, i 981; .Whitehead,. 1985; Adepoju and Oppong, 
1994; Bryceson 1995). Other studies have shown that women and men are 
faced by differentral access to new technology, education, health care and 
other resources (Ahmed, 1985; Abu and Oppong, 1987; Stamp, 1989). 
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Furthermore, it has been recognized that both gender and household-based 
approaches are useful frameworks for targeting poli y making and 
interventions in rural areas (Warner et al. 1997). The transfer and adoption 
of agricultural technology in particular and the productivity of agriculture in 
general are affected by who decides what to produce and when to produce 
and how much to produce: This study' attempts to add to the growing 
empirical evidence on the role of gender in agricultw-al production. The 
specific objective of this paper was to assess the factors affecting diffe rences 
in agricultural productivity between male-and female-headed households in 
Ada, Lume and Gimbichu Woredas of the Central Highlands of Ethiopia. In 
the study areas, about 90% of the households were, on the average, found to 
be male-headed, while only 10% were female-headed. Female-headed 
households were those managed by widows, divorced or single women 
without the mediation of husbands, and fathers or male relatives in the 
routine day-to-day activities of those households. Male-headed households 
were those where husbands were final decision-makers in important issues 
pertaining to the households (Starkey et aI., 1994). 

THE STUDY AREA 

Ethiopia is the largest producer of wheat (both durum and bread). in sub
Saharan Africa (SSA), accounting for over half the total wheat growing area 
(Hailu et aI., 1999; Workneh et al. 1994). About 64% ofthe area and 69% of 
the prpduction Qf wheat is concentrated in the central and north.ern regions of 
the country. Tetraploid wheat (durum-indigenous to Ethiopia) is. produced 
predominantly in the highlands of Shewa, Goj am, Bale and Arsi while bread 
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wheat is grown mainly in the Bale and Arsi highlands covering about 60%. 
and 50% of the total national wheat area respectively (Tesfaye and 
Getachew, 1991). 

Ada, Lume and Gimbichu Woredas covered in this study are found in the 
central highl~ds where wheat is predominantly grown. Ada Woreda, which 
is about 40 km'soy.theast of Addis Ababa, covers 1750 sq. km. The largest 
part of it (66%) lies 1800.m above sea level (Gryseels and Anderson, 1983). 
Much of the land in Ada is eroded and poorly drained. July and August are 
the wettest months while '"April and May a:e the hottest ones. , The major ' 
crops grown are teff," wheat, barley, faba pean, chickpea and lenti s 
(Workneh, 1989). Lume Woreda is found north-east of Debre Zeit at a 
altitude ranging from 1700 to 2100 m. July and August are the wettest whi 'e 
April, May and June are the hottest mon~s. The major crops grown ¥e tef , 
wheat, haricot bean, maize, chickpea, Darley and faba bean. Gimbich 
Woreda~ on the other ha:nd~ lies at an average altitude of 2450 m, bordering 
Ada on the northern side of Debre Zeit. July. aild August are, on the average, 
the w~ttest months. The major crops grown are wheat, . teff, chickpea and 
fapa bean. The major soil type in all three Woredas is vertisol. 

. METHODOLOGY 
Data collection 

Multi-stage random sampling was used to select development centres and 
Peasant ~iations (pAs) in alI' the three Woredas. In each Woreda, six 
development centres .were purposivelysdected on the basis of accessibility., 
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. For each Woreda, the sample frame constituted all female- or male-headed 
hOllseholds of the six development centres. Out of each development centre, 
six female- and male-headed households w~re randomly ,selected, which 
added up to a sample of 180 households . . Out of the ninety-nine households, 
(55%) were male-headed, while eighty-one (45%) w~re ·female-~ed 
households. The gender-disaggregated data were 'collected in 1996/97. The 
data were collected using a structured .questionnaire "in addition to multiple 
visits made to capture all farm.ing activities during the . cropping season: The 
households wore homogeneous in the types of crops they grew and ralming 
operations they carried out. The data analysis was done using SPSS V ersio~ 
6.1. . ',' 

Analytical'framework 

Overcbming agricultural stagnation and food inseC~ty hinges ·on increasing 
agricultural productivity. . In . many .parts of SSA, where subsistence 
agriculture predominates, placing strong' emphasis on increaSmg "$,e 
productivity oflabor, land, c~pltal and other resource inputs is of paramount · 
itnportance. Agricultural p~oductiVity could also ~e detemuned by gender . 
differences if they (me~ and women) 'use different technologies or different 
quantities of factors, or there ar~ differences 'in the quality of these factors 
(Saito, 1994). A Cobb-Douglas production function was used to analyze 
gender differences in agricultural productivjty in Ada, Lume, arid Gimbichu. 
It is hyi)otheSized that the use of improved wheat v~eties is influenced by 
combined (Simultaneous) effect of a number of factors rel~ted to farmers ' . 
objectives and constraints (CIMMYT,' 19~3). The variables were 
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hypothesized positively as denoted by (+), negatively (-), or the variable can 
have a positive or negative effect (+/ -) to influence the adoption of improved 
wheat varieties. According to SaitQ (1994), the mathematical representation 
of the Cobb-Douglas production ,function can be spe«ified as : 

Y. =E ·*X .EI,i* X .B2,i * *X .EIO,i 
I 0,1 1,1 . 2,1 ••• 10,1 

i=1,2 . (1=male-headed household; 2=female-headed household) 

Where: 
y = 
Xl 
X2 

Gross value offann output in~Birrl ; 
Age of the household head, years (+/_); 
Total amount of family labor used for agricultural production , 
(family labor consists of following weight factors (male and 
female (1.0), children (0.5» hours/year (+); 
Fann size, ha (+); 

Number of tropical livestock units (TLU consists of following 
weight factors: cattle (1.0), goat (0.14), sheep (0.14), donkey 

'(0.43), q,nd poultry (0.02» (+); . 

Amount of inorganic fertilizer used (kg Nlha) (+); 
Quantity of herbicide (literlha) (+); 
Quantity of insecticide (literlha) (+); 

Hired labour used !or agficultural pr~duction, hours/year (+); 

1 .The output is calc.ulated as. the far~ gate price multiplied by yiel.ds (including straw 
Yields). The ~rops Included In the total output were barley, chickpea , faba bean ; . 
field pea, lentil, maize, rough pea, teff, and wheat. 
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Extension contact, dummy variable (0=i10 contact; l=contact) 
(+J; 
Education of the household head, dummy variable 
(O=illiterate; 1 =literate (+); . 
Constant; 
Estimated p~ameters 

e Cobb"Douglas production function is used widely due to am ... lber of 
desirable properties. One of these desirable properties is that Ei's are the 
elasticities of ov~ut with re~ect to the relevant input. A critical asswilption 
IS that Ei's are positive and each is iess than one . . The sum of Ei's also 
provides the returns to scale parameter. Another attractive property of the 
t:ogg-Douglas production. function is that, econome.trically, it is' easy to 
estimate . becal;lse in its . log form the parameters are . linear and can be 
estimated . eaSily by using the OrdiI)ary Least , Square (OLS) method. 
However, it !:tas limitations since it treats input choices as exogenous;. hence 
it is. susceptible to management bias. ' Ideally, input choices should be 

. modeled simultaneously with the productiot:l function but this usually 
T'" uires price variation. In addition, the Cpbb-D~uglas production ~CtiOD 
s not flexible for modeling complements and substitutes such as the 

relationship between land and labour or the. role of labour availability ill 
choosing'variable inputs (Smto, ·1994). 
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SOCIO-ECONOMIC CHARACTERISTICS 
AND INPUT DIFFERENCES 

A summary of the socio-economic and input characteristics of male-an 
female-headed households is shown in Table 1. The average household size 
of male-headed households was 7.9 persons compared to 5.8 persons in 
female-headed households; this difference was significant (t=5.9; p<O.Ol ). 
The amount of labor applied for annual agricultural production was 
signi ficantly higher for male-headed households (1661 hours) compared to 
female-headed households (1263 hours) (t=4.5; p<O.Ol). Also,the amount 
of hired labor applied for annual agricultural production was significantly' 
higher for male-headed households (505 hours) compared to female-headed 
households (197 hours) (t=2.4; p<0.05). In general, female-headed 
households have been found to be smaller in size in comparison with other 
households in developing countries (Buvinic and Gupta, 1997). This implies 
that the male-headed households might have more labor available than 
female-headed ones. Furthermore, it has been observed elsewhere in Africa 
that female farmers also tend to limit their labor-time in farm activities "due 
to heavy commitment to domestic chores (Chipande, 1987). . 

The average age of male,household heads was 47.5 years compared to 47.2 
years for female household heads (Table 1). This difference was not 
signi ficant. About 86% of the female-household heads were illiterate, about 
12% attended literacy classes while around 1% had primary and secondary 
education . In contras't, about 63% of male-household heads were illiterate, 
25% had attended literacy classes while 10% and about 2% had primary and 
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'ondaiy education, respectively. In general, there was a difference in tenns 
of ,' cesS to education between male- and female-household heads. Other 
s d ies have follnd similar results. For instance, in Uganda more than half of 
the .women-household he!lds had received no schooling compared to les.; 
than a quarter of their male counterparts (Appleton, 1996), while in Tanzania 
96 10 of male-headed households had some fonnal education while 82% of 
fel ale-headed households had no formal education (Bisanda and Mwangi , 
1996). Hence, due fo their higher education, mak·headed households tend to 
ha 'e higher productivity as they' are better able to decode new production 
tee ology than female-headed households. All female-headed households 

farming as their main occupation since their poor educational 
background did not allow them to be competitive in the off-fann labor 
maticet. Hence, policies that encourage women education might lead to 
hig ler access to economic opportunities by female-headed households. 
At ,ut 22% of the female-headed households had an extension visit 
conpared to 37% of the male-headed households. This difference was 
sigt>tficant (p<0.05). 

The male-headed households (3.0 ha.) had a significantly larger fann-size 
than femaJe-headed households (2.4 ha.) (t=2.6; p<O.OI). Studies from five 
colLltries in Africa show that women-headed households have smaller land 
holdings and cultivate from 31 to 74% of the land cultivated by male-headed 
households (Qufsimbing 1993). In Nigeria, male-headed households 
cultivate three times the farm-size of female-headed households, and male
headed households ' had double the land per capita of female-headed 
hou.seholds. Also, female-headed households in Kenya fann much smaller 
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I?lots compared to male-headed households (Saito, 1994). Lack of access or 
. control over land affects farm productivity in a number of ways. First, as 

banks often require land as collateral for credit, lack of title constrains 
women's access to credit. Furthermore, tenure insecurity has been shown to 
reduce risk-taking and 'willingness to make long-term investments that are 
needed to enhance ~roductivity (Mehra 1994) and ownership. This could be 
due to the nature of land ownership system in the study area. Traditionally, 
in Oromo culture women could only have access to land . through marriage 
and everi a widow's land still belonged to the husband. However, there has 
been a policy change which allows PAs to allocate land to female-headed 
households . In general, there is no overt discrimination of women by law in 
Ethiopia with regard to land inheritance, ownership and management of land, 
but the rights of women have not been asserted forcefully. in the major 
legislation (Daniel, 1980). 

Male-headed households . (6.0) had significantly more livestock un:ts 
compared to female-headed households (4.9) (t=1.9; p<O.1). Male-headed 
households (N 63.5 kg/ha) used significantly more inorganic fertilizer 
compared to female-headed households (N 44.3 kg/ha) (t=4.0; p<O.O ). 
Also, male-headed households use~ significantly more herbicides (0.62 
liter/ha) and insecticides. (0.15 litre/lra) compared to female-headed 
households, who used 0.43 and 0.97 liter/ha of the same, respectively. These 
differences were significant at p<0.05. In general, male-headed households 
had more access to inputs compared to female-headed households. Tiruwork 
(1998) and Dejene (1994) found similar results for Ethiopia. 
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Table 1 . 'Socio economic and ' Input 'Characteristics of Female and - -
Male-headed Households 10 Ada, Lume and Gimbichu, 
. 19cJ6/9? 

Female-headed Male-headed T -statistic 

households (N=81) households (N=99) 
- '. 

H ehold size (no.) 5.8 7.9 5.9* 

Labor (hours/year) 1263 1661 4.5* 

Hired labor (hours/year) 197 505 2.4** 

A of hOl.isehold head, yrs. 47.2 47.5 0.13(NS) 

~ ess to educatipn (%) 14.4 37.2 

Fanning as main occupation (%) 100 97 

Extension contact (%) 21.8 37.0 4.8** 

F size(ha.) 2.4 3.0 2.6* 

Livestock.units (number) 4.9 Q.b 1.9*** 

Inorganic fertilizer (N in kg/ha) 44.3 63.5 4.0* 

H icides (liter/ha) 0.43 0.62 2.2** 

cticides (liter/ha) 0.07 0.15 2.1** 

.Note: T~Stat1st1cs are in brac\cets; NS = N9t Sigruficant; * = sigruficant at p<O.()..I ; **= 
significant at p<O.05; *** = significant at p<O.1 
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GENDER DIFFERENCES IN AGRICULTURAL 
PRODUCTIVITY 

The estimates of the Cobb-Douglas production function by gender in Ada, 
-Lume and Gi~bichu are shown in Table 2. The coefficients of multiple 
determination adjusted for degrees of freedom indicated that the variation in 
gross value of output per-hectare associated with the factors of production 
specified. in the mpdel was 72 and 82% in male-and female-headed 
households, respeCtively. 

The significant factors affecting gross value of ou~put per hectare for malc
headed households were farmer's age, family labor, farm-size, livestoc~ 

units, and inorganic fertilizer. The significant factors affecting gross value of 
output per hectare for female-headed households were family labor, farrn
size, livestock units, inorganic fertilizer, hired labor, and extension contact 

For maJe-headed households, farmer's age had a· significant and negath e 
impact on the gross output. A 10% increase in farmer's age resulted i a 
2.1 % decre~e in gross output. Family labor had a significant and positive 
impact on the gross output for both male-and female-headed households. A. 
10% increase in the amount of labor resulted in a 2.3% and a 1.8% increase 
in gro~s output for male-and female-headed households, re~pectively. Farm
sizeh~d' a positive and significant impact on the gross output of male- and 
female-headed households. A 10% increase in the farm-size resulted in a 
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5.6% and a 7.2% increase in gross output for male- and female-headed 
useholds respectively. 

The number of livestock had a positive and significant impact on the gross 
output of male-and female-headed households. A 10% increase in the 
number of livestock for male-and female-headed households resulted in a 
1.3% and 0.7% increase in gross output respectively. The amount of 
inorganic f~rtilizer used had a positive and significant impact on the gross 
output of male- and female-peaded households. A 10% increase in the 
amount of fertilizer for both male- and female-headed households resulted in 
a 1.0% increase in gross output. Saito (1994) found that the use 'of inorganic 
fertilizer on female plots in Kenya increased the gross output by 1.6% 
compared to 1.3% for male plots. 

e amount of hired labor for agricultural production had a positive and 
significant impact on . the gros's output of female-headed households. This 
impact was only very marginal because a 1 0% ~ncrease' in the amount of 

'red labor resulted in a 0.03% increase in gross output. Extension services 
had a riegative and significapt impact on the gross output for female-headed 
households. The gross output was lower for the female-headed households 
that had contact with extension services. This can be exp!ained by the 
significant lower access to extension of femaie;headed households compar,ed 
to male-headed households; Moock (1976) also found that extension 
services had a negative impact on farming for women farmers. 
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Table 2. Estimates of Cobb-Douglas Production Function by Gender in 
Ada, Lume and Gimbichu Woredas, 1997 

Male-headed households Female-headed households 

Regression T -statistic Regression T -statistic 
coefficient (E) coefficient (E) 

Intercept 6.6271 9.41 * 6.3330 8.38* 

Age of the household head (years) -0.2112 1.80*** -0.0817 0.74 

Family labor (hours/year) 0.2342 2.54** 0.1809 2.05** 

Farm size (ha.) 0.5592 7.46* 0.7551 10.49* 

Tropical livestock units (number) 0.1332 2.67* 0.0719 1.63*** 

Inorganic fertilizer (kg. Nlha) 0.1012 1.69*** 0.1027 1.92*** 

Quantity of herbicide (literlha) 0.0679 1.36 0.0386 0.54 

Quantity of Insecticide(literlha) 0.0367 0.43 0.1520 0.8(' 

Hired labor (hours/years) -0.0007 0.05 0.0278 2.56** 

Extension contact (dummy) -0.0461 0.77 -0.2844 4 .04* 

Education of the household head 

(dummy) -0.0288 0.44 -0.0922 1.4 ~ 

Adjusted RL 0.72 0.82 

F-test 26.2* 35 .8:t' 

Sample size (N) 100 77 

Note: ***= Slgmficant at p<O.l; ** = Slgmficant at p<0.05 ; *= Significant at p<O.OI 
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Che.allocative efficiency can be determined by comparing the marginal value 
product (MVP) of a factor with its opportunity cost (factor price). The MVP 
of a factor is the additional return from adding one more. unit of that factor 
holding all other inputs constant. In this study, we have calculated the MVP 
using a 10% increase in the use of that factor. An MVP which exceeds Its 
opportunity cost suggests that there is scope for productivity raising output 
by increasing the use of that factor. Conversely, increasing the use of a 
factor which has an MVP less than the associated opportunity cost decreases 
the productivity. 

The MVP for family labor, farm-size, and amount of fertilizer were 
determined for male-and female-headed households . . Table 3 shows the 
MVPs and factor prices for the significant variables for male- and female-
'eaded households using a 10% increase in the actual use of the respective 

inputs. Thus, for female-headed households 126.3 hours (10% of 1263 
hours/year) were added. The factor price was then calculated using a daily 
wage rate of 5.5 birr/day. The duration of a working day was 8 hours. The 
factor prices forfanri-size and fertilizer were calculated by using the average 
-, t (311 Birrlkert) and actual fertilizer prices (5 .2 Birr per kg of N/ha) 

tively. These prices were. multiplied by a 10% increase of farm-size 
, .3 and 0.24 ha for male:and female-headed households) and fertilizer use 
(6.4 and 4.4 kg N/ha for male-and fema,le-headed households) respectively. 
'The MVP oi family labor in male-headed ho_useholds is higher compared to 
its price (wage rate); however, it is lower in female-headed households. This 
means that male-headed households could increase ' their productivity by 
asing more family labor. A study by Quisumbing (1993) also found that the 
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marginal product of women's labor was lower than that of men. Also 
Quisumbing (1996) attests to this fact by citing a study in India, where the 
marginal product of male labor is greater than that of female labor. 

For male-headed households, the MVP of farm-size was lower than its factor 
price while it is higher for female-headed households. Thus, female-headed 
households could increase their productivity by cultivating more land. The 
MVP for inorganic fertilizer was higher than its factor-cost for both male-and 
female-headed households which indicates that both households would 
increase their productivity by increasing their use of inorganic fertilizer. 

The gender difference in gross output was considerable. Male-headed 
households had a gross output of 6456 Birr/ha. while female-headed 
households had 4776 Birr/ha. These differences can be explained partly by 
the lower quantities of inputs used by the female-headed households. Table 
3 already showed that significant differences exist in the use of land, labor, 
fertilizer; herbicides, insecticides, livestock, and hired labor. Therefore, the 
average values of these inputs from the male-headed households were usecl 
to predict the gross outpuffor the female-headed households. This resulted 
in a gross output of 6541 Birr/ha, .which is 1.3% higher compared to male
headed households . This suggests that no productivity differences exist 
between male-and female-headed households if they had equal access to 
inputs . A study by Moock (1976) in Kenya also showed that women 
obtained 6.6% more output at the mean levels of input compared to men. 
Satio (1995) found that women in Kenya obtained about 22 % more output 
compared to men when they had equal access to resources as men did. 
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QWsumbIng (1996), however, reported that these simulations should be 
iMemifeted with caution since we do not know how the evels of inputs could 

raised for female-headed households. 

1: Ie 3. MVP and Factor Prices (in Birr) for the Significant Variables 
for Male-and Female-Headed Households 

Male-headed households Female-headed 
households 

Marginal Factor Price Marginal 
r 

Value of Value . of 

Product Product 

Family labor ~ours/year) 145.7 - 114.7 82.1 " . . 
F size (ha.) 353.4 373.2 356.3 

arne fertilizer (kg. N/ha) 62.6 33.3 47 .0 

CONCLUSION 

The results show that male-headed householdS had more land, labor, and 
capital (particularly livestock): ' fertilizer, herbicides and insecticides 
compared to female-headed households. 'It was also shown that male-headed 
h6 " Ids had more access' to formal education compared to female-headed 
~c!;c[lOlds. 
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The production function analysis showed that the elasticities for th ·. 
significant factors affecting the gross value of output for male-headel.. 
households were farmer's age (-0.21), fertilizer -(0.10), farm-size (0. 5e), 
labor (0.23), and livestock (OJ3). For femaie-headed households, the 
elasticities were fert'ilizer (0.1 0), farm-size (0.76), labor (0.18), livestock 
(O.O~), hired labor (0.03), and extension (-0.28). 'The negative elasticity for 
extension implies that policy makers and the Mil).istry of Agriculture should 
specifically target female-headed households in order to mitigate its negative 
effect on gross value of output tor female-headed households. 

The comparison of the marginal value of the product with the factor-cost 
showed that male-headed households could increase productivity by usiJ g 
more labor and fertilizer, while female-headed housepolds could do so I Y 
using more land and fertilizer. Male-headed households (6456 Birr/ha) hac! a 
higher gross output than female-headed households (4776 Birrlh ); 
However, the gross value of the output was 1.3% higher for female-headed if 
the average values of the inputs from male-headed households were used. i\ 

study 'by Tiruwork (1998) concluded that male-headed households wc:e 
significantly more productive than female-headed hOl:lseholds. This study 
agrees that male-headed households had a higher productivity, but concludes 
that no significant ~ifferences would exist if female-headed households had 
equal ac~ess to inputs as male-headed households. Therefore, policy makers 
should promote policies that improve access to inputs like land, labot, 
fertilizer, herbIcides, insecticides, and livestock for female-headed 
households because this will increase overall productivity. 
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