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Abstract

Ethiopia is one of Africa’s fastest-growing economies, and the recent political and economic reforms recognize

the importance of empowering women and increasing their labour force participation. The Federal Democratic
Republic of Ethiopia (FDRE) constitution of 1995 recognized women's right to equality and provides intervened

to enable women to compete and participate in all spheres of life and to exercise their rights on equal grounds

with men. Gender empowerment and gender equality are given national priority and positioned at the centre of all
policy, legal, and institutional frameworks. Research suggests that women remain overrepresented in lower-skilled
jobs, while carrying out the bulk of unpaid care work. Women also face multiple forms of deprivation, gender-

based discrimination, lack of access to productive resources, intimate partner violence, lack of education and train-
ing, and employment. Persistent inequalities in ownership and control over assets, such as land, houses, and oxen
negatively affect their productivity and livelihoods. This paper aims at answering the question “Do gender disparities
in socioeconomic status affect Teff productivity in Ethiopia?” Using mixed methods, the study conducted a cross-
sectional household survey. Purposive sampling was used to select top Teff-producing regions, districts, Kebeles,

key informants and FGD participants while a random sampling method was used to select the survey respondents.
Results suggest that, although women were fully engaged in Teff production activities, due to a low level of owner-
ship of productive resources such as land, labour, and oxen, there is a statistically significant difference in Teff produc-
tion between female and male-headed households which needs the attention of the government and stakeholders.
The paper contributes to understanding how gender-based disparities in socioeconomic status affect Teff production.

Keywords Ethiopia, Women, Teff production, Land, Labour, Oxen, Assets

Introduction

Teff (Eragrostis teff) is a cereal crop essential in the agri-
cultural and food economy of Ethiopia. The crop has
both its origin and diversity in Ethiopia, and plays a vital
role in the country’s overall food security but national
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yield levels are low (Kebebew et al. 2011). According to
Getu et al. (2017), Teff was grown by 43 per cent of all
Ethiopian farmers out of which 11 percent represent
female-headed households. It is the dominant cereal crop
in 83 high-potential agricultural districts, covering the
highest area planted in the country. Similarly, the report
of Demeke and Di Marcantonio (2013) indicated that
Teff accounted for the largest share of the cultivated area
(28.5%) in 2011.

The Central Statistics Agency (CSA 2017/18) reported
that about 6.7 million smallholder farmers were engaged
in Teff production in the 2017/18 harvest period covering
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more than 3 million ha of land and producing 52.8 mil-
lion quintals of Teff crops. The compiled statistical report
of the Central Statistical Agency (CSA) also indicates that
the number of Teff producers increased from 5,177,125
in 2005/06 to 6,771,977 in 2017/18 with an average
growth rate of 10.90% per annum. Yet, compared to the
other major cereals, Teff yield is relatively low as 25-30%
of each pre-harvest and post-harvest losses reduce the
quantity available to consumers (Cannarozzi et al. 2014;
Girma et al. 2014). On the consumption side, Teff is a
daily staple food crop for more than 50 million Ethiopi-
ans (CSA 2018; Demeke and Di Marcantonio 2013, 2019;
Mottaleb and Rahut 2018).

Recent studies (Assefa et al. 2022), focused on deter-
minants of productivity and efficiency of Teff production
while Abebe et al. (2022) assessed the factors associated
with the socioeconomic status of the household. Mihiret
and Tadesse (2014) also reviewed gender participation
and the decision-making process of farming activities
and Chalachew and Mulunesh (2020) assessed the agri-
cultural extension training and women’s participation
in Ethiopia. Other studies (Markew and Mesele 2022)
focused on gender differences in the adoption of agricul-
tural technology while Pender and Gebremedhin (2007)
paid attention to the determinants of agricultural and
land management practices and impacts on crop produc-
tion and household income. The studies focused on the
productivity and efficiency of Teff production, socioeco-
nomic status of the households, gender participation in
decision making decision-making processes of farming
activities, the adoption of technology, agricultural and
land management practices and impacts on crop produc-
tion and other similar issues. These researchers did not
assess gender-based socioeconomic disparities in rela-
tion to Teff production. The objective of this paper is to
answer the question “How do gender disparities in soci-
oeconomic status affect Teff productivity in Ethiopia?”
The paper systematically examines household-level Teff
productivity differentials among male and female-headed
households in Ethiopia which is characterized by small-
holder agriculture.

This paper is divided into various sections. The paper
begins with the background and methodology and then
presents the findings from the analysis of Teff production
in Ethiopia. The discussion compares the findings of our
analysis against previous studies and draws out the les-
sons for policy and Teff production. The conclusion is a
recapitulation of the key ideas emerging from this paper.

Literature review

The agricultural sector remains critical to local and
regional economies across sub-Saharan Africa and it
is the base for food security and an important source
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of employment, particularly for women. As agricul-
tural gender inequalities remain strong, women farm-
ers are particularly at risk of hunger, especially when
crisis strikes (UN Women 2019). On average, rural
women account for nearly half the agricultural work-
force in developing countries. Despite their crucial roles
in household food security, they face discrimination and
limited bargaining power (Oxfam 2019). Yet, studies
consistently find that female farmers have lower rates of
agricultural productivity than male farmers (UN Women
2019). Patriarchal norms create disadvantages for women
farmers, specifically in land rights (small plots, difficulties
attaining ownership, discriminatory inheritance rights),
productive resources (no access to credit, extension ser-
vices or inputs), unpaid labour, insecure employment and
exclusion from decision making and political representa-
tion (Oxfam 2019). In this regard, Mihiret and Tadesse
(2014) highlighted that most rural women in Ethiopia did
not have any role in decision-making with regard to the
purchase or sale of farming implements, land preparation
and determination of type and amount of chemicals (pes-
ticides, herbicides) used.

Research undertaken in five countries (Ethiopia,
Malawi, Rwanda, Uganda and the United Republic of
Tanzania) shows that women are less efficient farmers as
they experience inequitable access to agricultural inputs,
including family labour, high-yield crops, pesticides and
fertilizer (MoANR 2018). It also indicates that gender
gaps in agricultural productivity are considerable, rang-
ing from almost 11 per cent in Ethiopia to 28 per cent in
Malawi. Studies using comparable methods have gener-
ated similar findings for other countries with gender
gaps in agricultural productivity, ranging from 8 per cent
in Kenya to more than 30 per cent in Nigeria (MoANR
2018). Similarly, Aguilar et al. (2015) argued that the
gap in agricultural productivity between plots managed
by men and women varies across countries and crops,
but ranges from 4 to 25% when measured as the value
of agricultural production per hectare across Sub-Saha-
ran Africa. According to a policy brief by UN Women
(2019), the gender gap in farm crop productivity in
Ethiopia in 2015-2016 was 9.8 percent. This means that
a female-managed farm plot was on average 9.8 percent
less productive than a male-managed farm plot in Ethio-
pia. According to the UN Women Ethiopia country office,
this gap is not caused by women being poorer managers
of their farms, but because women have fewer resources
and earn less from their resources than men who manage
plots (UN Women Ethiopia Country Office 2018). The
most important drivers of the gender gap in agricultural
productivity in Ethiopia are the lack of household male
labour, limited access to extension services, and lower
use of improved seeds and fertilizers (UN Women 2019).
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Women make essential contributions to the agricul-
tural and rural economy in Ethiopia. The Federal Demo-
cratic Republic of Ethiopia (FDRE) constitution of 1995
recognized women’s right to equality and intervened
to empower women to compete and participate in all
spheres of life as well as exercise their democratic and
human rights just as men (FDRE 2019). Women partici-
pate in crops and livestock farming, food preparation,
working for wages in agricultural or other rural enter-
prises, collecting fuel and water, engaging in trade and
marketing, caring for family members and maintain-
ing their homes (Barrett 2008; Haileselassie et al. 2011).
However, as per the research output of some scholars
such as Agada and Ajani (2014), argue that the underper-
formance of the agricultural sector is due to the severe
constraints that reduce their productivity compared to
men in accessing productive resources crucial in agricul-
ture and the rural economy.

In Ethiopia, demographic factors such as family size,
sociocultural circumstances, religion, level of education,
age, marital status, gender, and occupation affect the
economic activities (Fatima 2009). Mihiret and Tadesse
(2014) show that rural women participate in critical
farming activities including weeding, seed preparation,
selling agricultural commodities, and harvesting. The
level of their participation is limited to ploughing farm-
land, spreading chemicals, and crop protection activities
(Mihiret and Tadesse 2014). Mulema et al. (2016) found
that in comparison to men, women farmers in Ethio-
pia were disadvantaged because they had limited access
to productive assets including irrigation water, credit,
extension services, and female rural institutions which
constrained their adoption of innovations. Rural wom-
en’s participation in farm management decision-making
was minimal. Lack of experience, illiteracy, assumptions
about the role of rural women in agriculture, shortage of
technical knowledge/skills, and limited extension service
affected the participation of rural women in the deci-
sion-making process (Mihiret and Tadesse 2014). Cha-
lachew and Mulunesh (2020) also found that illiteracy,
poor mainstreaming of gender in the agricultural sector
and priority to widowed or divorced women farmers are
important factors contributing to the low participation of
women farmers in the training services provided by the
district. Gender disparities in farmers’ productivity due
to labour, resource endowment, access to information
(extension) and cultural taboo constraints was discovered
(Pender and Gebremedhin 2007). UN Women’s country
office also highlighted that about 66 per cent of gender
gap is explained by gender-based differences in access to
productive inputs (UN Women Ethiopia Country Office
2018). In other words, in many instances’ females had
lower levels of the inputs needed to undertake farming
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on their plots; which is explained by the lower use of pes-
ticides, herbicides, or fungicides, the lower use of house-
hold male labour, the higher use of exchange labour, and
the higher use of organic fertilizer (UN Women Ethiopia
Country Office 2018). The main drivers of gender differ-
ences in returns to factors of production are the lower
use of non-labour inputs, and in particular fertilizer, the
higher size of households, and the higher dependency
ratio, which is the numbers of non-working and elderly
as a ratio of the numbers of working-age adults in the
household (UN Women Ethiopia Country Office 2018).
Gender differentials in the use of pesticides and fertilizer
are particularly large in Ethiopia, explaining 45 per cent
and 25 per cent of the total agricultural productivity gap,
respectively (UN Women 2019).

In Teff production, researchers such as Agada and
Ajani (2014) and Amentae et al. (2016) argued that
male-headed households tend to have more man-hours
available for Teff harvesting and other farming activities
compared to their female counterparts who have addi-
tional tasks and household responsibilities that reduce
their available time. Biologically, female farmers are not
physically as strong as male farmers. In this regard, Kel-
ler and Mbewe (1991); Mussema (2006) argued that the
positive contribution of females to agricultural policy
needs to provide women with equal access to resources,
technology, credit, and other facilities. Research outputs
of Nehru and Dhareshwar (1994) also indicate that the
proportion of female-headed households ranked as ‘very
poor’ was higher than that of male-headed households.
Moreover, in a study of post-harvest losses for Teff crops,
female farmers were found to be more prone to high lev-
els of losses than their male counterparts since Teff is
labour-intensive (Minten et al. 2016). Gender disparities
disadvantaged women in economic and access to basic
services and are among the most food insecure groups in
society (Cagatay 1998).

Various economic, cultural and social factors that con-
tribute to the gender gap in Teff production in Ethiopia.
Women in Ethiopia have limited access to resources such
as land, credit, and training, which are essential for agri-
cultural productivity. Traditional gender roles and expec-
tations limit women’s participation in decision-making in
agriculture. This can lead to a lack of representation and
influence for women in farming, further perpetuating the
gender gap in Teff production.

Research methodology

A cross-sectional survey, with a mixed approach consid-
ering both qualitative and quantitative research methods
has been used in this study. Cross-sectional research is a
research approach in which the researcher investigates
the situation in a population at a certain point in time.
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The sampling design that matched the selected research
approach was multi-stage sampling whereby both pur-
posive (non-probability sampling) and random sampling
methods were used. The purposive sampling method has
been used to select top Teff-producing regions, districts,
Kebeles, sub-Kebeles, key informants and FGD partici-
pants while the random sampling method was used to
select survey respondents. Primary data were collected
from multiple sources using different tools. The data col-
lection tools used in this study include a literature /docu-
mentation review, structured questionnaire survey, focus
group discussions and key informant interviews. A total
of 332 survey respondents, 84 FGD participants and 25
key informants were involved in the study. The collected
data were analysed both qualitatively and quantitatively.
The details of the study methodology are presented
hereunder.

Sampling

The unit of analysis of this study is rural heads of house-
holds who are engaged in Teff production in 2017/18.
In the selection of rural household respondents, a mul-
tistage sampling technique was used. The regional
states, districts, Kebeles, and sub-Kebeles were purpo-
sively selected. The potential Teff production regions at
national level, information in relation to the average Teff
cultivated area, Teff production by regions, average pro-
duction per hectare and percentage of regional contribu-
tion to national 7eff production were used to select the
study areas. Oromiya and Amhara regional states were
among the top Teff producer regions and suppliers to the
local markets (CSA 2015). SNNPR (Southern Nation and
Nationalities and Peoples Region) and Tigrai regional
states were selected as having potential for 7eff produc-
tion (Gideon 2016).

In phase 2, districts were purposively selected. Lomie
district was purposively selected from the East Showa
zone of Oromiya regional state as it is ranked 1st in Teff
production at Oromiya regional state as well as at the
national level. Minjar Shenkora district is purposively
selected from the North Shewa zone of the Amhara
regional state as it is ranked 4th in Teff production from
the Ambhara region and 7th in Teff production at the
national level. The two districts are among the seven top
Teff-producing districts at the national level (Warner
et al. 2019). Furthermore, the Halaba zone (SNNPR
regional state) and Tahtai Maichew district (Tigrai
regional state) were purposively selected as the top Teff
producer districts in their respective regions (CSA 2015).

Thirdly, two Teff-producing Kebeles were purposively
selected from the four districts in consultation with
the Office of Agriculture and Rural Development at the
district level. A total of eight Kebeles were purposively
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selected for the study at hand. In this regard, Deke Bora
and Tulu Re’ee Kebeles were purposively selected from
Lomie district, Agirat and Bolo Silassie Kebeles were pur-
posively selected from Minjar Shenkora district, Ande-
gna Hansha and Guba Kebeles were purposively selected
from Halaba zone and Kewanit and May Brazio Kebeles
were purposively selected from Tahtai Maichew district.
The main criteria for selecting the two Kebeles from each
district were potentially Teff-producing area, geographi-
cally convenient to conduct surveys, easy to find repre-
sentative people from Teff producers and easy access to
transport facilities (Fig. 1).

Sample size

Factors like available time and financial resources, discus-
sions with stakeholders involved in Teffindustry in Ethio-
pia, and the sample sizes of similar studies conducted
earlier were considered in deciding upon the sample size.
Likewise, determining the sample size for a survey hinge
on factors like the level of precision required, the level of
risk allowed, and the degree of variability in the attributes
being measured. A 95% confidence level and + 5% preci-
sion as applied by Cochrane in determining the size of
the sample was applied (Cochrane 2007). For large popu-
lations, Cochrane developed a mathematical equation
that yields a representative sample for proportions. The
equation is:

A\ 2
n = <d> pl—p)

where, n=sample size,

+ t=values of standard variant at 95% confidence inter-
val (t=1.96),

« p=the estimated proportion of an attribute that is
present in the population (e.g., 35%) and,

+ d=acceptable margin of error for proportion being
estimated =0.05

The Cochrane formula was considered as the most con-
servative estimate because it is associated with the largest
sample size. Applying a sample size determination equa-
tion of Cochrane (2007) mentioned above and including
a 5% reserve for non-response rate, a total of 368 sam-
ple households were chosen using systematic random
sampling from the eight sub-Kebeles. In terms of female-
headed households, though there is a difference among
regions, the 2018 national percentage of 25% was consid-
ered during sample selection (RST 2018).

In identifying the potential survey respondent, a list
of 1073 heads of households (268 female-headed house-
holds and 805 male-headed households as sample frame)
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Fig. 1 Administrative map of Ethiopia and study sites. Mekelle University, GIS section, 2019

who were engaged in Teff production in 2017/18 and
residing in the purposively selected eight Kebeles. The list
of the sample frames was obtained from respective exten-
sion agents. Based on the planned sample size, a total of
368 (92 female-headed households and 276 male-headed
households) were identified from the sample frame using
systematic random sampling methods. During data col-
lection, about 11 sample respondents were not interested
in being a part of the survey and 5 respondents were not
found by data collectors and thus a total of 16 respond-
ents were replaced using systematic random sampling.
After pre-testing, a survey was conducted and data were
collected from a total of 368 (46 respondents from each
Kebele) respondents. Data collection took place from

August 2018 to October 2018. Due to the large sample
size and time constraints, the survey was conducted with
the help of trained enumerators. Five enumerators were
selected, and they were trained and informed about the
scope of the study, ethical issues and the importance of
data collection before the survey. During data collection,
a supervisor accompanied the enumerators in the field to
both supervise and take part in the survey process.
Survey respondents were informed (informed consent)
that they have the right to privacy, anonymity, confiden-
tiality, voluntary participation, and the right to withdraw
to ensure ethical standards (Madey 1982). The com-
pleted questionnaires were examined on the same day
and those with incomplete responses or missing values
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were discarded. In this regard, about 36 questionnaires
were found to be incomplete and thus rejected indicat-
ing a 90.22% success rate in data collection from the sur-
vey. Only questionnaires with all responses completed
were retained for data analysis, and thus a total of ran-
domly selected 332 respondents (76 female and 256
male-headed households) were considered for the survey.
Moreover, about 84 FGD participants and 25 key inform-
ants were purposively selected during the survey.

Data collection methods

The data collection tools used in this study are desk
review of relevant documents, focus group discussion,
key informant interview and survey.

Review of documents, focus group discussion and key
informant interview

Relevant documents were reviewed to determine the
national level and regional level data in relation to the
involvement of smallholder farmers, farmland allocated
for Teff production in ha and average Teff production per
year by regions. Scholarly articles and previous world-
wide studies were also assessed and reviewed. These doc-
uments were analysed to assess and develop the literature
in areas for Teff production and the role of women in
agriculture. To gain insights into the role of women and
men in Teff production, open-ended questions were pre-
pared for the focus group discussion and key informant
interviews.

About eight focus group discussions were organised in
eight Kebeles involving 84 participants (68 7eff produc-
ers, 7 Kebele administrators and 9 development agents)
in four districts from August 2018 to October 2018. Four
focus groups involved solely female-headed participants
while four groups were male-headed participants. The
reason for organizing homogeneous female focus groups
was to ensure active discussions, as people from the same
socio-economic backgrounds tend to freely express and
share their ideas, perceptions, and experiences. Most of
the participants in these focus groups also knew each
other and this prompted free participation in the discus-
sions. These discussions aimed at gaining insights into
the role of women and men in Teff production, including
their concerns associated with Teff production. Moreo-
ver, in-depth interviews were conducted with 25 key
informants. After seeking prior consent, 23 of the inter-
views were electronically recorded but for 2 interviews
notes were taken by the study team. Each interview on
average took about 25 min. To ensure ethical standards,
FGD participants and key informants were informed
that they have the right to privacy, anonymity, confi-
dentiality, voluntary participation, and the right to with-
draw (Madey 1982).
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Survey

A survey was undertaken to collect data in relation to Teff
production from respondents. In this regard, data were
collected from a total of randomly selected 332 respond-
ents (76 female-headed respondents and 256 male-
headed respondents). Proper data cleaning and editing
activities were also undertaken to ensure the validity of
the data.

Data analysis

Descriptive statistics

Descriptive statistics such as percentages, means, stand-
ard deviations and t-test were employed to analyse sur-
vey data. In this regard, t-test (mean difference) were
mainly used to see whether there is statistically verifiable
difference among the variables affecting 7eff production
in relation to female-headed and male-headed Teff pro-
ducers. Moreover, a Pearson correlation (r) was used to
measure the linear association between the dependent
and independent variables. In the process of examining
and describing factors affecting Teff production and farm
household characteristics of the respondents, STATA 13
software was used to analyse the quantitative data.

Econometric model

To accurately measure the difference of Teff productiv-
ity between male-headed households and female-headed
households, farmers should be randomly assigned so that
the effect of observable and unobservable characteristics
is the same, and the effect is attributable entirely to gen-
der difference. In non-experimental research with survey
data, the propensity score matching (PSM) method has
been widely applied to address the issue of selection bias.
In this regard, the econometric model used in the study
is linear regression with endogenous treatment (Carletto
et al. 2013). The estimation of endogenous treatment
effects is a common feature of empirical work in econom-
ics (Verbeek and Vella 1999). In this regard, we employed
the treatment effects model (TEM) that allows for a spe-
cific correlation structure between the unobservable that
affect the treatment and the unobservable that affect the
potential outcomes.

The variables most commonly used to explain Teff pro-
duction are related to the different forms of socioeco-
nomic and farm characteristics. Despite the versatility of
the variables, a baseline prototype measurement (though
not exhaustive) believed to influence the dependent vari-
ables (Teff production) is taken into consideration as indi-
cated in Table 2. In this regard, we want to measure the
effect of socioeconomic variables on Teff production.
We model Teff production as being determined by land
ownership and cultivation, oxen ownership, investment
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Table 1 Gender roles in Teff production by district
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Districts Role of men

Role of women

Tahtai Maichew
and chemicals
+ Ploughing,
- Sowing,
+Weeding,
+ Harvesting, and
+ Threshing

Minjar Shenkora district
times to make the land very fine
- Harvesting
« Threshing (separating the hay from the grain)

Lomie + The main agricultural activities are done by men. These
include ploughing the land, sowing, and partially participat-
ing in weeding, harvesting and threshing

Halaba zone - Men do all the fieldwork activities including land prepa-

ration, weeding, harvesting, threshing, and transporting

the product to home

- Land preparation including the application of fertilizers

- Ploughing: tiles the land over and over up to four to five

- Prepare the Teff seeds for planting

« Clearing and uprooting the remains of the previous crop

« Highly engaged in breaking the bars of soil into finer pieces
and removing stones to make the land suitable for the seed
to grow

+ Weeding of Teff crop, and

« Food preparation

+ Weeding in the field

- At the time of harvest, the women prepare food at home
and take it to the men who are harvesting in the field. The
women also brew Tella

+ Work on milling the Teff crop and engage in the whole
process of baking Injera to feed the family

«Women clean the Teff seed before sowing

- Highly involved in the weeding activities

« Preparing the land for threshing and participating in trans-
porting and threshing the product

- Store the Teff crop at home, get the product milled by tak-
ing the product to milling plants and then bake it into Injera
by mixing it with other crops

+Women mainly do the food preparation and participate

in weeding activities but also participate in land preparation
and collection of the harvested crops

Sources: Compiled from FGD and KiII, fieldwork

in inputs, investment in labour and other socioeco-
nomic variables such as age, family size, active labour
force, dependents, and education (Mesfin et al. 2022).
A model with 13 independent variables were used for
model specification. In the classical regression model,
each estimate gives the partial effect of a coefficient with
the effects of other X variables being controlled (Gebre-
hiwot, Azadi et al. 2018).

Y =a + B1X1 + B2 Xo + B3X3
+ BaXa + B5 X5 + BeXe + B7X7
+ BsXs + BoX9 + B1r0X10
+ B11X11 + BraX12 + Bi13X13 +u

Y= Teff production in kg (dependent variable)

o = Intercept(constant)

Bi.13=a vector of estimated coefficient of the explana-
tory variables (regression coefficients).

X,.13=a vector of explanatory variables (the list of the
independent variables is indicated in Table 2).

u=disturbance term.

Thematic content analysis

Thematic content analysis as developed by Creswell
(1999) was also applied to analyse the qualitative data
collected from farmers’ focus group discussions and
in-depth interviews with participants. This technique
was used as it is helpful in summarizing data related to
themes and contents and it involves the extraction of

themes or categories from the data which enable us to
explain the phenomena under investigation. Important
themes relating to Teff production, were extracted. These
ultimately led to the development of options for improv-
ing the performance of Teff production for sustainable
development in Ethiopia.

Results

Gender roles in Teff production

Discussions were held with FGD participants and key
informants in relation to the different roles in Teff farm-
ing by taking gender as a variable. We have summarized
the gender roles by study areas as indicated in Table 1.

In Table 1, the major agricultural activities such as
ploughing the land, sowing, harvesting using sickle,
threshing using oxen and transporting the products are
done by men. The roles of women include land prepara-
tion, weeding and food preparation. However, there are
some unique roles for women in each district. In Tahtai
Maichew and Lomie districts, women prepare the Teff
seed to be planted by avoiding unnecessary garbage and
making the Teff seed clean before sowing. They are also
involved in breaking the bars of soil into finer pieces suit-
able for the seed to grow, removing stones and cleaning
and uprooting the remains of the previous crop on the
land. In the Minjar Shenkora district, the women prepare
food and brew 7Tella, a local drink, and for the men har-
vesting Teff. The women work on milling the 7Teff crop. In
the Lomie district, women prepare the land for threshing
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Table 2 Two-sample t-test with equal variances: Male vs. Female, (N=332)

Variables Description of the variables Mean and standard deviation t-test

All (N) Male Female

Age (X,) Age of household head (in years) 4490+12.42 4475 4568 0.5234

Family size (X,) Family size in the household including adults and chil- 523+195 5.14 554 0.1217
dren (in number)

Active labour force (X5) Economically active labour force (18-65 years) (in 217+£132 217 207 09536
number)

Dependents (X,) Dependents per household (children 3.07£142 2.98 3.38 0.0290*
less than 18 years & old persons above 65 years)

Education (Xs) Years of formal schooling of the household head (in 3.73+443 348 455 0.0637
years)

Quantity of oxen ownership (X,) Number of oxen owned by a household (in number) 197+1.25 207 1.63 0.0072**

Cost of inputs (Xg) Amount of investment for the purchase of inputs 284547+3059.82 3086.94 2032.10 0.0081**
for Teff production per hectare (in Birr)

Cost of labour (Xo) Amount of investment for hiring labour for Teff pro- 1499.95+1792.35 147595 1580.79 0.6550
duction per ha (in Birr)

Extension (X;) Frequency of contact of the household by extension 2.78+152 2.78 2.78 04979
workers per year

Farmer training days (X;;) Number of training days a household participated 587+0.21 6.38 4.17  0.0000**
in training offered by extension agent

Teff loan (X;,) Borrowed amount of money allocated for Teff produc- 394.28+82.57 46992 13947 0.0464*
tion

Total available land for cultivation in ha (X,5) Total available area of land per household in ha (it 140+0.81 145 1.25 0.0605
is the summation of land owned, rented land, share-
cropped land, and inherited land)

Owned land in ha (X, ,) Owned land in ha by the household 0.89+0.72 0.94 0.71 0.0132*

Teff cultivated land in ha (X;5) Area of land allocated for Teff production in ha 0.77+042 0.79 067 0.0242*

Teff production in kg per hectare (Y) Teff output per hectare (kg/ha) 1098.77+£1213.85 1171.08 85519 0.0462*

Sources: Fieldwork survey result, 2019

and transport the threshed product. They also store the
Teff crop. In the Halaba zone, women are involved in the
collection of harvested crops.

The responsibilities of men in Teff production include
the purchase of improved seeds, tilling the land (four to
five times) to make the soil (land) fine, applying fertilizer,
planting Teff, applying chemical treatments to 7Teff crops
to prevent weeds and pests. Men do weeding, harvesting
using sickles, collecting the harvested product, transport-
ing the harvested crops to threshing ground, threshing
using oxen, transporting Teff crops and taking the Teff to
milling plants for grinding.

The responsibilities of women in Teff production
include preparing the Teff seed for planting, removing
uprooted weeds during ploughing, breaking the bars of
soil into finer pieces suitable for the seed to grow, remov-
ing stones from the field, preparing food and Tella (bever-
age traditionally made of barley) for the men who work in
the fields. Women participated in weeding of Teff crops,
collecting the harvested product, harvesting, prepar-
ing the land for threshing, preparing containers to store
Teff crops, taking the Teff crops to milling plants, and
food preparations (making dough and baking Injera for

household consumption economically) and feeding their
families. This finding is like previous research findings of
Tegegne (2012) that state that women contribute about
46% of labour to agricultural activities and rural women
spend their time in productive activities such as weeding,
food processing, water and fuel wood collection, assisting
family farms, marketing and labour exchange for com-
munity services. This result is also similar to the find-
ings of FAO (2019) that state in peak cropping seasons,
particularly during weeding and harvesting, women and
men work together with other household members. Our
result is also similar to the result of Mihiret and Tadesse
(2014) that showed rural women regularly engaged and
participated in critical farming activities including weed-
ing, seed preparation, selling agricultural commodities,
and harvesting.

Analysing Teff production variables by gender

This section presents a summary of statistical results
from the attributes of Teff producers and Teff produc-
tion. In this regard, descriptive statistics including com-
parisons of 7Teff production between female-headed
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households and male-headed households were done in
relation to the different socio-demographic characteris-
tics of the respondents as described in Table 2.

In our assumption, male-headed households are
expected to have better ownership of productive
resources and thus they produce more Teff crops as com-
pared to female-headed households. From a total of 332
survey respondents who were engaged in Teff produc-
tion in 2017/18, about 256 (77.11%) survey respondents
were male-headed households while the remaining 76
(22.89%) respondents were female-headed households.
Table 2 reports the descriptive statistics of the variables.
The average number of household family members for
the whole sample was 5.23, the smallest and the largest
having 1 and 10, respectively. The average household size
of 5.23 is lower than the findings of Holden and Tefera
(2008) that showed average household size to be 6.8. On
average, households appear to own 1.97 oxen, with 0
and 8 being the smallest and the largest number of oxen
owned. The average Teff production for the whole sample
stands at 1098.77 kg per ha with a standard deviation of
1213.85.

The average land holding of the respondents is about
0.89 ha which is a bit lower than the findings of Holden
and Tefera (2008) which is 0.94 ha. The average land
allocated for Teff production is 0.77 ha per household.
The average expenditure for the purchase of inputs used
in Teff production is Birr 2,845.47 per ha while that of
labour expenditure is Birr 1499.95 per ha with high vari-
ability for both variables.

As indicated in Table 2, there is a statistically signifi-
cant difference in the means of Teff production per ha
(dependent variable) between female-headed households
and male-headed households which indicates stronger
evidence of a difference between the two groups. Simi-
larly, there are about 7 independent variables with a
statistically significant variation among female-headed
households and male-headed households. These inde-
pendent variables are number of dependents, ox owner-
ship, quantity of oxen ownership, cost of inputs, farmer
training days, money allocated to Teff production, land
ownership and Teff cultivated land. When we compare
the means of such independent variables between male-
headed households and female-headed households,
male-headed households are better off for the variables
quantity of oxen ownership, using inputs (investment for
inputs per ha), farmer’s training days, money allocated
to Teff production, land ownership and Teff cultivated
land. Theories of agricultural production indicate that
ownership of productive resources such as ox ownership,
quantity of oxen ownership, use inputs, farmer training
days, money allocated to 7Teff production, land owner-
ship and cultivated land are the critical variables that
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positively affect agricultural production. Thus, our result
shows that as male-headed households have more pro-
ductive resources as compared to female-headed house-
hold, they are producing more Teff output. On the other
side, female-headed households have a higher number
of dependents and incur more labour costs as compared
to male-headed households. Our findings also indicate
that female-headed households are facing a shortage of
labour force (due to higher number of dependents) for
Teff production and incur more labour costs as compared
to male-headed households. The details of our result for
each independent variable and the findings of previous
studies are described hereunder.

Teff production by gender

A comparison was made among male-headed and
female-headed respondents in relation to 7eff production
per household in 2017/18. An independent t-test was also
run on a sample of 332 farmers consisting of 76 female-
headed households and 256 male-headed households to
determine if there were statistically significant differences
in Teff production and socioeconomic variables affecting
Teff production. The means of the household-level inde-
pendent variables affecting 7eff productivity were also
compared by gender using ANOVA. Furthermore, pair-
wise multiple comparisons using Bonferroni correction
(t-test) were conducted and the results are presented in
Table 2.

The average Teff production for female-headed
respondents is 855.19 kg per ha while that of male-headed
respondents is 1171.08 kg per ha (Table 2). As a result,
the average Teff production of female-headed respond-
ents is 22.17% less than the average Teff production for all
respondents (1098.77 kg per ha). The average Teff produc-
tion of male-headed respondents is about 6.58% greater
than the average Teff production of all respondents
(1098.77 kg ha). The survey result indicates that male-
headed households produce about 315.89 kg per ha more
Teff as compared to female-headed households. Female-
managed farm plot was on average 26.97% less productive
than a male-managed farm plot in Ethiopia. Our finding is
similar to the findings of the UN Women Ethiopia coun-
try office that state women have fewer resources and earn
less from their resources than men (UN Women Ethiopia
Country Office 2018). The mean 7Teff production of male-
headed households also shows a statistically significant
difference as compared to female-headed households
(P-value <0.05) (Table 2). This implies that female-headed
respondents do not produce Teff crops like the male-
headed respondents. This result is like that of Biénabe
et al. (2004) which state gender disparities has system-
atically disadvantaged women with regard to their overall
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economic status as well as access to basic services and as
a result woman have been considered as one of the food
insecure vulnerable groups. Similarly, a public document
named Ethiopia’s agricultural sector policy and invest-
ment framework identified that gender disparities signifi-
cantly impede women’s empowerment (Chanyalew and
Adenew 2010). The reasons for such differences are due
to the variations in the ownership of productive resources
such as land, oxen, labour, and others.

Table 2 presents the mean values of variables used in
the analysis and their unconditional differences between
male-headed households and female-headed households.
Results show that there is a statistically significant differ-
ence with regard to Teff productivity in kg per household,
dependents, ox ownership, quantity of oxen ownership,
cost of input, cost of labour, owned land in ha, and Teff
cultivated land in ha. This result is similar to the findings
of Debela (2017) that state female-headed households
own significantly fewer livestock compared with male-
headed households due to the lower endowment of land
area, male labour and children (aged 6-14) in female-
headed households which are the observed factors caus-
ing the disparity. Conversely, no statistically significant
difference is found with regard to age, family size, active
labour force, education, and total land ownership in ha
between male-headed households and female-headed
households. For further analysis, we used the mean rank
of Teff production. In statistics, the mean rank is the aver-
age of the ranks of all the observations in a data set. The
mean rank can be used to compare two or more groups
of observations. As depicted in Fig. 2 The mean rank of
the male-headed household (172.96 kg) is higher than the
mean rank of the female-headed households (144.73 kg).
The mean rank can be used to test for statistical signifi-
cance as well. For example, we used the Mann—Whit-
ney U test to test for a difference in the medians of two
groups of observations. The hypothesis test summary
of the Mann—Whitney U test is “the distribution of Teff
production kg is the same across categories of sex” with
independent-samples Mann—Whitney U Test, indicating
that 0.024 with a decision of rejecting the null hypothe-
sis. This indicates that the mean rank of the male-headed
households is significantly different from the mean rank
of the female-headed households, and this indicates that
there is a statistically significant difference in the medians
of the two groups. However, since these results are only
descriptive, they cannot be used to draw causal infer-
ences and thus the variables need to be econometrically
analysed to obtain more reliable results.

Age composition of the respondents and Teff production
The average age of survey respondents is 44.90 years of
age with a standard deviation of 12.42. The average age
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of female-headed households is about 45.68, a bit higher
than that of male-headed households which is 44.75 but
the difference is insignificant. Measuring the strength of
the linear association (correlation coefficient) using Pear-
son correlation between the age of the respondent and
Teff production, the result indicates r=0.0962, P-value
of 0.080. Though weak, there is a positive relationship
between the age structure of the respondents and Teff
production. As age increases, Teff production shows an
increasing trend, though it is not significant. Hofferth
(2003) notes that the higher the age of the household
head, the more stable the economy of the farm house-
hold as older people have relatively richer experiences of
the social and physical environments as well as superior
experience of farming activities.

Family size of the respondents and Teff production

The average family size of the whole respondents is 5.23
persons per household with a standard deviation of 1.95
with 1 and 10 being the smallest and the largest number
of family size. The family size of female-headed house-
holds is about 5.54 while that of male-headed house-
holds is about 5.14, but the difference is insignificant. The
strength of the linear association of Teff production and
family size of the respondents through Pearson correla-
tion indicate that it is positively correlated with a corre-
lation of coefficient r=0.0185 and P-Value of 0.738. This
indicates that though it is small and insignificant, there
is a positive relationship between Teff production and
the family size of the sample respondents. This result is
inconsistent with Paddy (2003) who noted there was a
negative correlation between household size and food
security as food requirements increase with the number
of persons per household.

The availability of an active labour force within the
household is an important factor expected to influence
the agricultural production status of households. In this
regard, the average active labour force is 2.17 persons per
household while it is 2.07 for female-headed households
and 2.17 for male-headed households). However, the
ANOVA test for average active labour force indicates that
there is no significant difference between female-headed
households and male-headed households (P-value > 0.05)
(please refer to Table 2 for all the ANOVA analysis). The
analysis for the strength of the linear association of Teff
production and active labour force of the respondents
through Pearson correlation indicate that it is positively
correlated with a correlation of coefficient r=0.155 and
P-Value of 0.005.

The average number of dependent family members
was 3.07 persons per household with a standard devia-
tion of 1.42. However, there are more dependent per-
sons in female (3.38 dependents per household) than
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Independent-Samples Mann-Whitney U Test
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Fig. 2 Results of independent samples Mann-Whitney U test. Survey result, 2019

in male-headed households (2.98 dependents). The
ANOVA test indicates that there is a significant differ-
ence (P<0.05) in the number of dependents between
female-headed households and male-headed households
which negatively affect Teff production. The strength of
the linear association of 7Teff production and number of
dependents of the respondents through Pearson correla-
tion indicates that it is negatively correlated with correla-
tion of coefficient r=— 0.119 and P-Value of 0.031. This
indicates that the variable dependent has an inverse rela-
tionship with production and the number of dependents
increases in a household, Teff productivity decreases.

Teff production is the function of labour and availabil-
ity of labour force within the household and in the mar-
ket, it is assumed to have a positive relationship with
the volume of production. In addition to family labour,
farmers are hiring additional labour force from the
market especially during the weeding and harvesting of
Teff crops. The average investment for labour was Birr
1499.95 per ha with a standard deviation of 1792.35. In
labour investment by sex, female-headed households
incur more costs (Birr 1580.79 per ha) as compared to
that of male-headed households (Birr 1475.95 per ha).
The ANOVA test for labour investment indicates that
there is no statistically significant variation between
male-headed households and female-headed house-
holds (P-value > 0.05). However, the Pearson correlation
of Teff production with labour cost is about 0.222 with

P-value of 0.001 which shows a significant and positive
relationship between the two variables. This result is
consistent with Girma and Endrias (2015) that showed
availability of labour positively affects Teff production.
From discussions with key informants and FGD, the
participants believe that the cultivation of Teff crops
demands more effort and more labour force as com-
pared to other crops. In this regard, a study participant
from Minjar Shenkora district stated the following.

“Farming in Ethiopia is basically done using fam-
ily labour. However, Teff is very laborious start-
ing from its land preparation where farmers go
through it up to six times as compared to other
crop types that only need two to three times. It
also needs more labour for weeding and threshing”
(Minjar Shenkora_4,).

Rural-urban migration, and migration to other
countries, lack of interest in farming by the youth,
the labour-intensity of Teff cultivation and the cost of
labour were cited as challenges at Lomie district:

“Even though family labour is contributing a lot
in the cultivation and harvesting activities, nowa-
days, youngsters don’t want to do these activities.
Alternatively, they are migrating to the cities, and
thus, those farmers who afford to pay can hire
labour from the market. In this regard, Teff pro-
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duction shows a decreasing trend from time to
time due to lack of interest to work on such tedi-
ous farming activities of the youngsters and their
migration to cities and other countries.” (Lomie_6).

In Lomie, government intervention and technology
were cited as possible solutions to the perennial labour
challenge. Through innovative technology, the labour-
intensive activities in Teff production, such as weeding,
harvesting and threshing would be resolved. Another
study participant from Lomie district also said the fol-
lowing in relation the possible solution to the problem of
labour.

“Farmers are moving out to cities and thus labour
is getting too expensive in the market. All our profit
goes to labour, and it is our big challenge. The gov-
ernment should resolve this problem of labour
through the provision of technology that simplifies
the high demand of labour especially for weeding,
harvesting and threshing activities” (Lomie_9).

Labour scarcity meant it was costly to engage the
labour of people outside the household. During the
labour-intensive months household members had to con-
tribute to Teff production. The cost of labour was highest
during harvesting where it reached Birr 200.00 per day.
Lack of interest by the youth to participate in farming,
the rural-urban migration of the economically active
labour force to towns and labour costs takes essential
labour away from Teff cultivation. The production of Teff
is labour-intensive and with limited access to technol-
ogy, there are no large-scale Teff producers in the country
(Berhe 2009; FAO 2015). Farmers suggested that govern-
ment intervention and relevant technology were critical
to dealing with the high demand for labour during weed-
ing, harvesting and threshing of Teff.

Education and Teff production

Education broadens farmers’ skills and techniques of
modern farming enabling them to perform farming
activities wisely and efficiently. Educational attainment
by the household could lead to the awareness of the pos-
sible advantages of modernizing agriculture using tech-
nological inputs and enable them to read instructions
on fertilizer packs (Girma and Endrias 2015). When we
calculate the average number of years of formal school-
ing of the household heads in years it is about 3.73 with a
standard deviation of 4.43 that shows a higher variability.
The female-headed households’ formal schooling seems
better with an average year of 4.55 than that of male-
headed households which is 3.48 but it was not statisti-
cally significant (P-value >0.05). If we see the strength of
the linear association (correlation coefficient) between
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Teff production and level of the education of the sam-
ple respondents with Pearson’s coefficient correlation, it
is negatively correlated by — 0.189 with P-Value=0.001,
(correlation is significant at the 0.01 level (2-tailed).
There was a significant but negative relationship between
education and Teff production. The result goes against
our assumption and the findings of Hailu et al. (2015)
which showed that education level increases steadily with
the yield. The finding might be explained by households
that possess more resources such as land holding, culti-
vated land and oxen despite the education level.

Quantity of oxen ownership and Teff production

Oxen serve as a source of traction in many developing
countries and thereby significantly affect households’
crop production. The previous research result of Jayne
et al. (2010) states animal traction power enables house-
holds to cultivate greater areas of land and to execute
agricultural operations timely. Households with high
numbers of oxen may produce more 7Teff and a positive
relationship is expected between Teff production and ox
ownership. About 89% of the respondents own at least
one ox while the remaining 11% of the respondents do
not own an ox. About 21% of female-headed households
and 8% of male-headed households did not have oxen.
The average ox ownership per household for all respond-
ents is 1.97 with a standard deviation of 1.25; with 0 and
8 being the smallest and the largest number of oxen per
household (Table 2). The Pearson correlation of ox own-
ership and Teff production is positive with r and P-value
of 0.178 with P-Value=0.001 and the Pearson correlation
of quantity of oxen ownership with Teff production is
about r=0.037 and P-Value of 0.506. Correlation results
indicate that there is a positive and strong relationship
between the oxen ownership and quantity of oxen owner-
ship to that of Teff production and the correlation is sta-
tistically significant. We also examined ox ownership and
gender using Pearson Chi square test and found the result
of Pearson’s chi-squared test revealed a statistically sig-
nificant relationship between gender and ox ownership is
(x2(1)=9.7710, p=0.002). This means that there is a very
small probability (0.002) of obtaining a chi-squared sta-
tistic as large as 9.7710, assuming that the null hypothesis
is true. Therefore, we reject the null hypothesis and con-
clude that there is a statistically significant relationship
between the two variables (gender and ox ownership). In
other words, the data is very unlikely to have occurred
by chance, and there is a strong relationship between the
two variables.

When we see the average ox ownership by sex, it is
about 2.07 per household for male-headed households
and 1.63 per household for female-headed households.
This result is similar to the findings of FAO (2019) that
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indicates 14.9% of female-headed households own only
one ox, about 27.2% more than one ox and about 12.3%
own two or more oxen while 21.5% of male-headed
households owned one ox, 52.2% had more than one ox
and 30.7% owned two or more oxen. The ANOVA test
for the average ox ownership of the farmers indicates
that there are statistically significant variations between
male-headed households and female-headed households
(P-value <0.05). As male-headed households own more
oxen than female-headed households, they produce more
Teff crops. Our research finding is similar to the results
of Getu et al. (2015) that state the number of oxen per
household tends to have a statistically significant impact
on yield.

Investment in inputs and Teff production

Fertilization of farmland can boost agricultural produc-
tion and influence the food security status of a household.
In this regard, researchers such as Roseberg et al. (2005)
and Funk and Brown (2009) found that fertilization of
farmland can boost agricultural production and influence
the food security status of a household. When we see
the average investment for inputs for all respondents it
is Birr 2,925.54 per household with a standard deviation
of 1,854.39. The Pearson correlation of Teff production
with investment for inputs is r=0.068 and the P-Value of
0. 218. Consistent with previous studies (Crawford et al
2003; Chauvin and Mulangu 2012) this paper indicates
that there is a strong and significant relationship between
the investment for inputs and Teff production. House-
hold investment in inputs contributes to increased Teff
production.

The average investment for inputs by sex, is Birr
3086.94 per ha for male-headed households while it is
Birr 2032.10 per ha for female-headed households. The
ANOVA test for the average investment inputs between
female-headed households and male-headed households
indicates that there are statistically significant variations
(P-value <0.05). This indicates that male-headed house-
holds invest more money on fertilizer and chemicals for
Teff production as compared to female-headed house-
holds and such variation is significant.

Despite the value of inputs for improved Teff produc-
tion, the key informants and farmers were also aware of
the impact of chemical fertilizers on their land. The farm-
ers were concerned that the chemical fertilizers dimin-
ished the fertility of the soil.

“First, we as farmers, were using compost for our
land. Now, there is enough fertilizer and chemical
supply, even though the chemical is somehow mak-
ing our land less fertile from time to time. I think

Page 13 of 21

that there is nothing that can be better than com-
post, but the farmers these days are getting tired of
collecting the ingredients to make compost like dried
leaves and cattle dang and simply apply a chemi-
cal fertilizer, which eventually harms the land even
though the product is easily obtained. Nevertheless,
we are supplied with fertilizer without a delay when-
ever we need it" (Lomie_7).

The views from the Lomie key informant represent per-
spectives that are common among the farmers and offi-
cials in the region. Another study participant from the
Halaba zone stated the following in relation to the prob-
lems of inputs.

“We do get enough supply of fertilizer, but the prob-
lem is with seed and chemical supply. The price of
fertilizer has also increased tremendously. Two years
ago, the price for DAP was Birr 6.00 per kg but now
it is Birr 13 per kg. Seed supply is available in small
quantities and still, it is expensive. Anti-pest is not
available mostly and if we want to buy in town, it is
on the market, but its effectiveness is not good, and
its cost is high” (Halaba_zone_5).

Being in a marginal region, the participant argued that
farmers were also concerned about the chemical fertiliz-
ers sold to farmers, the increasing price of fertilizers, the
decline in availability of fertilizers and pesticides that are
ineffective. The participants noted that the distribution of
fertilizer is good in all districts and farmers are convinced
that the inputs can boost Teff production. As a result,
farmers made requests for inputs to local authorities.
However, there are inconsistencies in the supply of some
improved seeds and chemicals especially in the Halaba
zone and in remote areas. Organic fertilizers are rarely
used by farmers to enhance soil fertility.

Teff farmers’ concerns included, the rising costs of
farm inputs, poor quality of the inputs and chemicals,
use of uniform chemical fertilizers for all types of land,
improper use of inputs and pesticides. There was a
decline in the use of manure or composite which resulted
in the decline in soil fertility.

The rising costs of seeds and fertilizers were also a con-
cern. The costs were related to the liberalization of ferti-
lizer prices and removal of subsidies between 1997 and
98 (Spielman et al. 2010). Ethiopia also imports fertiliz-
ers and chemicals, and the price increase of fertilizer is
due to the international rising prices for inputs, bureau-
cratic procedures for imports and currency fluctuations.
The price instability is due to the limited participation
of the private sector in fertilizer markets. The rising
costs of improved seeds is due to the limited capacity
of agricultural research centres, seed producers and
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seed distribution challenges in Ethiopia. The best policy
for maintaining the price stability of seeds and fertiliz-
ers will vary depending on the specific circumstances of
each region/district. Effective approaches for maintain-
ing the price stability of seeds and fertilizers include the
following.

+ Providing subsidies or tax incentives to farmers to
help offset the cost of inputs such as fertilizers, pesti-
cides, and seeds. The governments can procure seeds
and fertilizers at a low price and distribute them to
farmers at a subsidized price. This can help to keep
prices stable and make these inputs more affordable
for farmers.

« Investing in research and development to develop
new, more affordable seeds and inputs that are tai-
lored to local conditions.

+ Encouraging the use of organic and natural farming
methods that rely less on expensive inputs.

« Promoting the use of precision farming techniques
that can help farmers optimize their use of inputs
and reduce waste.

+ Supporting farmer cooperatives and associations that
can help farmers pool their resources and negotiate
better prices for inputs.

+ Developing an efficient input marketing and rural
financial system: Governments can provide credit to
farmers to help them purchase seeds and fertilizers.
This can help farmers to afford these inputs and also
reduce their risk of price fluctuations.

+ Strengthening market research and information:
Governments can collect and disseminate mar-
ket research and information on seed and fertilizer
prices. This can help farmers make informed deci-
sions about when to purchase these inputs and can
also help to stabilize prices.

By addressing these factors, governments can help
to stabilize the prices of seeds and fertilizers and make
inputs affordable for farmers. This can help to improve
agricultural productivity and food security in Ethiopia.
By developing and implementing policies and strategies,
the federal and regional governments can help farmers
reduce their input costs and improve their productivity,
while also promoting sustainable farming practices that
protect the environment and support rural livelihoods.

Landholding and Teff production

In Ethiopia, land is public property that has been admin-
istered by the government for more than four decades.
According to Najafi (2003), under subsistence agriculture,
landholding size is expected to play a significant role in
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influencing farm households’ food security. In this study,
the actual total size of land ownership for each respond-
ent was obtained by summing up the fragments plots of
land including owned farmland, cash renting land, share-
cropping land, and inherited land (Desiere and Jolliffe
2017). It is measured in Tsimad (0.25 hectare) and con-
verted to hectares. Farm households who own and culti-
vate large acreage of land are expected to produce more
Teff crops. The total available land for cultivation in ha
(owned land, rented land, sharecropped land, and inher-
ited land) of all the respondents is 1.40 ha per household
with a standard deviation of 0.81 with high variability,
0.125 ha being the smallest and 3.75 ha being the highest.
When we see the total available land for cultivation in ha
by sex, it is about 1.45 ha per household for male-headed
households and 1.25 ha per household for female-headed
households. However, the ANOVA test indicates that
there is no statistically significant difference in the total
available land for cultivation between male-headed and
female-headed respondents. From the total available
land for cultivation, on average about 0.77 ha (53.1% of
the land) is allocated for Teff production with a standard
deviation of 0.42. Female-headed households on average
allocate 0.67 ha for 7Teff production while male-headed
households allocate about 0.79 ha for Teff production.
The ANOVA test for both the average ownership of land
and Teff cultivated land between female-headed house-
holds and male-headed households indicates that there
are statistically significant variations between male-
headed and female-headed respondents (P-value <0.05).
The Pearson correlation of Teff production with available
land for cultivation in ha, land ownership in ha, Teff cul-
tivated land in ha is about 0.529 (P-Value <0.001), 0.328
(P-value <0.001) and 0.858 (P-value <0.001), respectively.
This indicates that there is a positive and strong relation-
ship especially between the total available land for culti-
vation and Teff cultivated land with Teff production.
When we see the average Teff productivity of land per
ha, Ceteris Paribus (all other things being constant), the
average production for all respondents is 1433.35 kg
per ha (total Teff production of all respondents in kg
divided by total Teff cultivated land in ha) which is a
much less than the national average (1748 kg per ha)
in 2017/18 harvest period (CSA 2017/18). However,
male-headed household respondents on average pro-
duce more Teff crop (1,482.38 kg per ha) as compared
to women-headed respondents (1,276.40 kg per ha).
This indicates that women-headed respondents pro-
duce about 10.95% below the average production of
all the respondents. This implies that the productivity
of male-headed respondents is better as compared to
female-headed respondents. Male-headed household
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respondents produce more Teff crop (205.98 kg per ha)
as compared to female-headed household respondents.

Discussions were undertaken with key informants and
FGD in relation to access to land and a study participant
from the Tahtai Maichew district noted the following
about the scarcity of land.

“He said that land was very scarce in his area and
the young couldn’t have their own land and they are
dependent on the land of their families. He added
the land was inadequate” (Tahtai_Maichew_10).

Similarly, a study participant from the Halaba zone said
the following.

“She said that due to the increasing trend of popula-
tion, there was a big problem of accessing land and
as a result, the young generation got the small sized
pieces of land either from their parents or the gov-
ernment. Only parents did have land. The land was
further divided into all the children and the portion
of land was getting lesser and lesser due to such divi-
sion of the existing farmland to the children” (Hal-
aba_zone_1).

A key informant from Tahtai Maichew also mentioned
the following in relation to the demand for land and land
provisions for youngsters.

“He said that the needs of human beings were unlim-
ited and the land around them was scarce and it
had been already divided among the farmers some
years back. There would obviously be new demand
from the youngsters. There was a provision of land
for young farmers and land was given to the youth
in forms of group for those who want to work on bee-
keeping, dairy, or fattening projects. However, the
access to land is still a big challenge especially for
the youth” (KII_Tahtai_Maichew_1).

In the discussions with key informants and FGD, we
have come to understand that land is a scarce resource in
all the districts, especially for the youth due to population
increase while the land is limited. Only parents have land.
The land is further divided among children and the land
size is getting smaller due to the sub-divisions. The youth
couldn’t get farmland unless it was allocated to them by
their families. Compared to the needs of the farmers, the
land is inadequate in most of the cases. Although farmers
have an interest in growing Teff crops, the inadequacy of
land restrains them from planting their land with varied
crop types and thus they wait for another year through
crop rotation. In some cases (such as Tahtai Maichew dis-
trict) land is provided to youngsters who are interested in
working in groups on beekeeping, dairy or fattening pro-
jects. This requires the introduction of agricultural policy
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and strategies that consider the underlying factors shap-
ing gender productivity gaps rather than focusing solely
on agricultural production factors. In this regard, a sup-
port system for farmers within a holistic gender-sensitive
framework is needed.

Access to extension services and Teff production

Extension programs can provide farmers with the appro-
priate technology and skills. Farmers who have frequent
contact with development agents have better access
to knowledge and increased output. Mussema (2006)
showed that visits by an extension agent had a significant
and positive effect on the quantity of pepper produced
and supplied to the market. Thus, in this study, frequent
contact with extension workers is expected to have a
positive effect on Teff production. About 317 (95.48%)
respondents had contact with extension workers within
the 2017/18 harvest period. In this study, the average fre-
quency of contact with extension agents was 2.78 with a
standard deviation of 1.52 and there is no significant vari-
ation among female and male-headed households.

When we measure the strength of the linear associa-
tion between frequency of contact with extension agents
and Teff production through Pearson’s correlation, it is
positive with a correlation of 0.453** (correlation is sig-
nificant at the 0.01 level (2-tailed)) and the correlation is
statistically significant. There is a positive and significant
relationship between the frequency of contact with the
extension workers and Teff production. These findings
are consistent with Rehima et al. (2013) and Girma and
Endrias (2015) that showed visits by extension agents had
a significant and positive effect on the quantity of agricul-
tural commodities produced and supplied to the market.

Access to training and Teff production

Becoming a farmer generally does not require formal
training or credentials (Yihdego et al. 2015). However,
knowledge and expertise in agricultural production are
essential to success for prospective farmers. Whether
gained through experience or formal education, farm-
ers need enough technical knowledge of crops, growing
conditions and plant diseases to make sound decisions
(Abrha 2015; Yihdego et al. 2015). Despite having a farm-
ing background, a person considering farming would
benefit from the training offered by development agents
and different development partners (Sah et al. 2007).
Therefore, a direct and positive relationship is expected
between access to training and Teff production.

As part and parcel of capacity-building programs for
farmers, different short-term training programs are given
to farmers through extension workers. The objectives of
such training are to introduce better farming practices
to the farmers and provide proper utilization of inputs
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that enable farmers to improve their agricultural pro-
duction. When we see the access to training for survey
respondents, about 324 (97.59%) respondents received
training at least once in agriculture-related fields and the
remaining 8 (2.41%) did not have access to training in
2010 (2018/19) harvest period. The average training days
per respondent is 5.87 with a standard deviation of 3.75.
When we see the participation of farmers in training
programs offered by extension agents and district-level
experts by gender, it is about 4.17 days for female-headed
households and 6. 38 for male-headed households.

When we measure the strength of the linear associa-
tion between training days with Teff production through
Pearson correlation, it is negative with the correlation
of r=0.469** (correlation is significant at the 0.01 level
(2-tailed)) and the correlation is statistically significant.
This indicates that there is a positive relationship which
implies that farmers’ training contributes to increasing
Teff production of households. This result is like the find-
ings of some researchers such as Rahman et al. (2018)
that state training of farmers essentially contributes to
human resource development in agriculture.

Access to credit and Teff production

The survey result indicates that only 86 (25.90%)
respondents claimed loans for their agricultural activi-
ties in 2010 (2017/18) and the remaining 246 (56.05%)
respondents did not claim any loan in the same period.
The average amount of borrowed money is Birr 1,730.74
per household (1537.22 for female-headed households
and 1788.19 for male-headed households) with a stand-
ard deviation of 3951.37 which shows higher variability
among survey participants. From this loan amount, on
average about Birr 394.28 (22.78%) (139.47 for female-
headed households and 469.92 for male-headed house-
holds) is allocated for Teff production with a standard
deviation of 1504.43 which also shows higher variability
among the survey respondents. The ANOVA test for both
the loan amount allocated to 7Teff production between
female-headed households and male-headed households
indicates that there are statistically significant variations
(P-value <0.05).

When we measure the strength of the linear association
between the amount of money accessed through credit
and allocated to 7Teff production and Teff production
through Pearson correlation, it is positive with a correla-
tion of r=0.087, p=0.115. This indicates that there is a
positive relationship. However, it is very weak and insig-
nificant. This implies that the strength of the association
between the two variables is not strong, which is like
some authors such as Carswell (2000) that state inflexible
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credit repayment procedures are widely reported as hin-
dering smallholders’ interest in farm credit.

Econometric results

Table 3 presents the results of the treatment effects
model for all the survey participants. To ensure the
normality of the data for the dependent variable (7Zeff
production per ha), different options of transforma-
tions were considered, and the logarithm was the best
option for linearity of the data, and it is considered to
determine how well a regression model fits the data.
Thus, the interpretation of the coefficient param-
eter estimates of the factors refers to the transformed
response Teff production variable.

The Wald test reported in the footer indicates that we
can reject the null hypothesis of no correlation between
the treatment-assignment errors and the outcome errors.
Wald test (Wald chi2(13)=3605.69) tell us that the cor-
relation coefficient between the dependent variables
and independent variables is statistically significant.
The p-value for the Wald test (Prob>chi2=0.0001) is
very small, which means that the null hypothesis can be
rejected with very high confidence. This means that the
parameter estimate is statistically significant and that the
null hypothesis, which is that the parameter estimate is
equal to 0, is not likely to be true. The term "Prob > chi2"
is a statistical term that refers to the probability of obtain-
ing the chi-square statistic given that the null hypothesis
is true. A Prob >chi2=0.0000 means that the probability
of obtaining the observed chi-square statistic by chance
is less than 0.0001. This is a very small probability, so it
is very unlikely that the observed difference between the
groups is due to chance and thus the null hypothesis can
be rejected with very high confidence. This suggests that
the independent variables in the model are jointly statisti-
cally significant in explaining the variation in the depend-
ent variable. In other words, if the Wald chi-squared test
is significant, then we can conclude that the linear regres-
sion model is a good fit to the data. This implies that the
overall effect of the explanatory variables is statistically
significant.

Interpretation of results

The treatment-effects model with endogenous treatment
shows that variables like Teffland (p < 0.01), active labour
force (p<0.0I), input cost per ha (p<0.0I) and train-
ing days (p<0.05) have statistically significant positive
effect on Teff productivity. On the other side, family size
(p<0.01) has a negative effect on Teff productivity. This
means that while higher 7Teff land, active labour force,
investment on inputs and training days tend to boost
productivity, higher family size turns out to reduce
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Table 3 Treatment-effects model with endogenous treatment
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Coef Std. Err z P>|z| [95% Conf. Interval]

Ln production ha
Ln owned land —.0279632 0806022 -035 0.729 —.1859407 1300142
Ln Teffland 2.28607 2371467 9.64 0.000 1.821271 2.750869
Ln active labour 2152342 0690897 312 0.002 079821 3506475
Ln oxen quantity —.0248417 0935901 -0.27 0.791 —.2082749 1585916
Ln input cost ha 6087759 0402645 1512 0.000 5298589 687693
Ln labour cost ha —.0078871 0076436 -1.03 0.302 —.0228684 0070941
Ox ownership —.0391128 2253821 -0.17 0.862 — 4808535 4026279
Training days 0157188 0066934 235 0.019 0026 0288376
Contact extension 0312347 0164159 1.90 0.057 —.0009397 0634092
Teff loan 0000225 000015 1.50 0.134 —6.93e-06 0000518
Education 0025704 0055391 0.46 0.643 —.0082861 013427
Family size —.0487607 017322 -281 0.005 —.0827113 —-.0148102
Age 0010142 0020468 0.50 0.620 —.0029974 0050259
_cons 5060346 2647517 1.91 0.056 —.0128692 1.024938

Ox ownership
Dependents 2003733 0777809 2.58 0.010 0479255 .352821
_cons 6506084 2292722 2.84 0.005 201243 1.099974
/athrho 0721147 2544977 028 0777 —.4266917 5709212
/Insigma —.9139786 .0393947 —23.20 0.000 —.9911908 —.8367663
rho 07199 2531788 —.4025528 5160355
sigma 4009259 0157944 3711345 4331088
lambda 0288627 1017081 —.1704815 2282068

Linear regression with endogenous treatment Number of obs =332

Estimator: maximum likelihood Wald chi2(12) =3605.69

Log likelihood =— 279.65015 Prob > chi2 =0.0000

LR test of indep. eqns. (rho=0): chi2(1)=0.08 Prob > chi2=0.7818

Table 4 The predicted value of treatment effects: ATE

Production in ha Coef Al Robust Std. Err z P>|z| [95% Conf. Interval]

ATE
Sex

(Male vs Female) 2356863 117.5132 2.01 0.045 5.364761 466.0079

Treatment-effects estimation Number of obs =332

Estimator: propensity-score matching Matches: requested =76
Outcome model: matching min=76

Treatment model: logit max=76

Sources: Survey result, 2019

productivity. Variables such as quantity of oxen, invest-
ment on labour, Teff loan, education and age have no sig-
nificant effect at all.

Our findings indicate that 7eff land has a statistically
significant and positive effect on Teff productivity and 1%
increase of land increases Teff productivity by 229%. This
result is similar to the findings of Efa et al. (2016) that
state farm size allocated for Teff production positively

and significantly affects the extent of marketed surplus
at 1% significance level. It is also similar to the results of
Dule and Tazeze (2020) who stated allocating one addi-
tional hectare of land to Teff production would increase
the probability of being market participant by 15.7% and
quantity of Teff marketed by 6.33 quintal and this in turn
show that larger area allocated to production increases
the quantity of produce available for sale.
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The variable active labour force has also a statisti-
cally significant and positive effect on Teff productivity.
1% increase of active labour force increases Teff pro-
ductivity by 21.52%. Our finding is consistent with the
result of Kidane et al. (2005) that state the availability of
labour is an important determinant of household pro-
duction and food security, especially in subsistence-ori-
ented households given the necessary landholding and
rainfall.

Investment in input (input cost per ha) has also a statis-
tically significant and positive effect on Teff productivity.
1% increase of investment on inputs increases Teff pro-
ductivity by 60.88%. This result is similar to the finding
of Bart et al. (2013) that state modern inputs are increas-
ingly adopted in Teff production and increasing avail-
ability of improved varieties and chemical fertilizer and
an improved extension system in rural areas are increas-
ing downstream demand for commercial Teff driven by
growing incomes, urbanization, and high-income elas-
ticities for Teff (Bart et al. 2013).

Farmers’ training days has also a statistically significant
and positive effect on Teff productivity. One day increase
in farmers’ training day increases 7eff productivity by
1.57% at 5% significance level. Our result is consistent
with the findings of Sah et al. (2007) that state a person
considering farming would benefit from the training
offered by development agents and different develop-
ment partners.

Family size has a statistically significant but nega-
tive effect on Teff productivity. An increase of one per-
son in a family decreases Teff productivity by 4.88% and
this result is similar to the findings of Paddy (2003) that
argued there is a negative correlation between household
size and food security as food requirements increase in
relation to the number of persons in a household. Dule
and Tazeze (2020) also stated family size had significant
and negative effect on Teff market. This result could be
due to the fact that about 58.7% of the family size are
dependents. 3.07 persons in a family are dependents in a
family size of 5.23 persons (Table 2).

Some consistencies are apparent from a comparison
of the unconditional (Table 2) and conditional (Table 3)
results. The unconditional (no other variables controlled
for) results show there is a statistically significant dif-
ference in the 7Teff productivity between male-headed
households and female-headed households, the treat-
ment effects results (ATE) also show that male-headed
households produce more Teff crops as compared to
female-headed households. However, there are some
variations in the results when we compare the naive
comparison and econometric results for women-headed
households and male-headed households. For example,
quantity of oxen ownership and owned land come to be
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significant in naive results while in econometric results
they are negative and insignificant. On the other side,
family size is significant in the econometric result while
and it is not significant in naive results. Without doubt
naive results are less reliable as it is unconditional.

Using simulated data, we can argue that the value
of ATE shows the true difference in Teff productivity
between male-headed households and female-headed
households which is 235.69 (Table 4). This information
provides an estimate that is close to the true value. If
we estimated by ignoring the endogeneity, the estimate
would have been 315.89. The values are close to each
other, indicating that the average predicted outcome
is almost similar to the average predicted outcome for
the whole population. However, the estimate using the
propensity-score matching gives us the results consider-
ing the endogeneity. In magnitude, the estimated ATE is
less than that of the estimate that allows for endogenous
treatment assignment. Disregarding endogeneity overes-
timates the effect of Teff’s productivity difference.

Conclusion

This study analyses the effect of gender disparities in
socioeconomic status on Teff productivity of smallholder
households in Ethiopia. The study employed a cross-sec-
tional survey design with a mixed approach. A purposive
sampling method was used to select top Teff-producing
regions, districts, Kebeles, key informants and FGD par-
ticipants. Moreover, a random sampling method was
used to select survey respondents. To this end, cross-
sectional data from 76 female-headed households and
256 male-headed households were analysed using linear
regression with endogenous treatment, which accounts
for both observed and unobserved sources of selection
bias. The result shows that active labour force, invest-
ment in inputs, Teff cultivated land ha and farmers’ train-
ing days have a statistically significant positive effect on
Teff productivity while family size has a statistically sig-
nificant negative effect on Teff productivity. Moreover,
the study result indicates that there is a significant differ-
ence in the ownership of productive resources between
female and male-headed households. While women are
fully engaged in Teff production activities, due to low the
level of ownership of productive resources such as land,
labour, and oxen, the average Teff production for female-
headed respondents is much lower than that of male-
headed households.

The constitution of the country has recognized wom-
en’s right to affirmative action and provides special
attention to enable women to compete and participate
in all spheres of life as well as exercise their democratic
and human rights on equal grounds with men. Women’s
empowerment is a national priority mainstreamed in all
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policies, legal, and institutional frameworks. Though
not uniformly implemented, women’s empowerment
initiatives target women but inequalities between
female and male-headed households persist and these
that can be explained by statistically significant dif-
ferences in the ownership of productive resources
at the grassroots level. A comparison between male
and female-headed households suggests that male-
headed households are better off for variables such
as ox ownership, quantity of oxen ownership, use of
inputs (investment in inputs), farmer’s training, money
allocated to Teff production, land ownership and Teff
cultivated land. Intervention by government and all
stakeholders is required to develop relevant strategies
and action plans to address persistent gender dispari-
ties in the ownership and control over assets, such as
land, labour, and oxen affect 7Teff productivity and
livelihoods.

Strategies for minimizing gender disparities in the
ownership of assets will vary depending on the circum-
stances of each region/district. By developing and imple-
menting policies and strategies, the federal and regional
governments can help farmers reduce the gender gap for
ownership of assets between female and male-headed
households. Implementing these strategies, can empower
women farmers and improve their productivity, to bene-
fit their families, communities, and Ethiopia. Some of the
recommended approaches for minimizing the gender gap
are described hereunder.

+ Addressing the root causes of gender inequality will
create an enabling environment for women to thrive
in agriculture.

+ Design of gender-responsive national agricultural
policies and strategies that reflect the factors shaping
gender productivity gaps rather than gender-blind
agricultural production factors should be considered.

+ Design of an action plan to minimize gender produc-
tivity gaps to support farmers within a holistic gen-
der-responsive framework.

+ Promoting women’s access to credit and financial
services will help women invest in assets such as live-
stock, and farm inputs.

+ Provision of appropriate technology to female-
headed households will cater for the labour-intensive
Teff farming activities.

+ Increasing women’s participation in training and
extension programs will help women learn about
new agricultural technologies and practices to
improve Teff productivity. It is recommended that
empowering of female household heads by proving a
continuous and practical training on Teff production.
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