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a significant and positive effect on the proportion of 
khat income of the households. On the contrary, live-
stock holding, total asset ownership, and access to 
mobile phones have a significant and negative influ-
ence on the proportion of annual khat income of the 
households. Hence, the cultivation of khat can have a 
significant effect on the improvement of rural house-
holds’ income and standard of living in the districts. 
However, increased khat production have also seri-
ous implications on the market, water resources, and 
human health. Thus, policymakers need to come up 
together to understand and devise proper running 
mechanisms for these controversies of khat produc-
tion in association with economic, social, and health 
implications.

Keywords Khat cultivation · Khat income · Beta 
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Introduction

Agriculture is the mainstay of the Ethiopian econ-
omy, which contributes to 32.7% of the gross domes-
tic product (GDP), 81.4% of the export earnings, and 
about 70% of employment (NBE, 2020). The crop 
production that encompasses the cereal, pulse, and 
cash crops is widely produced in the country. Among 
the cultivated cash crops, khat is the one and Ethio-
pia is the leading khat producer in the World (Cafer, 
2016). Khat grows in a wide range of agro-ecological 
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zones between 1500 and 2700  m above sea level 
(m.a.s.l) and adapts to a range of well-drained soil 
and climatic conditions. It is mainly cultivated by 
smallholder farmers with an average land size of 
0.1 ha (Dessie, 2013).

It is well known that the export of khat is banned 
in some countries. However, in Ethiopia, it is one of 
the major income earnings for the producers domesti-
cally and a means of foreign currency for the coun-
try (Terefe, 2020). As a result, the cultivation of khat 
in 2020 has rapidly increased in Ethiopia by 8.66%, 
out of which 21.8% was exported and 78.2% was 
consumed domestically (CSA, 2020; NBE, 2020). 
The main driving factors for the expansion of khat 
cultivation in Ethiopia include the low productiv-
ity of cereal crops due to the prevalence of degraded 
lands, drought resisting capacity of the plant, and low 
labor-demanding as compared to other cereal crops. 
Khat easily grows on degraded land but with a higher 
income return (Beyene et  al., 2017; Kandari et  al., 
2014). Despite this, khat cultivation has reduced by 
3.32% in the region as compared to the production in 
2017 (CSA, 2020). This could be due to the recent 
ban implemented and practiced by the regional gov-
ernment as a result of covid-19 as well as the exist-
ence of war on the regional border. However, from 
the above-stated amount, about 3% of Ethiopian khat 
production originates from Bahir Dar Zuria District 
indicating that it is among the most commonly pro-
duced crops at Aba Gerima and other study kebe-
les of the district (Liyew et  al., 2019). As noted by 
Cochrane and O’Regan (2016), the production of khat 
leaf is profitable as an alternative to other crops sup-
plementing household income and bridging the lean 
season in the food calendar.

Despite several controversies that have continued 
in khat consumption, it has a substantial amount of 
revenue for the country as well as for those partici-
pants in the production and marketing process (Ber-
hanu et  al., 2014). The Ministry of Revenue (MoR) 
(2020) cited in the National Bank of Ethiopia (NBE) 
reported that the total export earnings from khat 
export (in million US dollars) in the years 2018, 
2019, and 2020 were 263.5 (9.3%), 303.6 (11.4%) 
and 324.4 (10.9%), respectively. This makes it the 
third-largest export commodity of Ethiopia next to 
coffee (28.97%), and oilseed (13.63%), on average 
(Megeressa et al., 2014; NBE, 2020). Therefore, khat 
plays a considerable role in the national economy as a 

source of foreign exchange earnings, a major income 
source as well a means of livelihood for millions of 
farming households and traders who are directly or 
indirectly involved in harvesting, packing, transport-
ing, loading and unloading the product that enables 
them to lead a better life (Feyisa & Aune, 2003; 
Habtamu, 2009).

A recent study conducted in the Aba Gerima 
watershed (Teneta-Laguna Kebele) pointed out that 
the income gained from khat cultivation is greater 
than the income from cereal crops by a factor of 1.5. 
Similarly, the economic returns and market oppor-
tunities for khat remained very high (Nigussie et al., 
2017). The smaller the amount of available land 
means the more complicated it becomes for farmers 
to maintain their traditional cropping system. As a 
result, farmers are forced to prioritize crops that have 
high cash returns such as khat cultivation to access 
their foods and optimize benefits (Rahmato, 2009). 
A farming household that has below half a hectare 
of land may not produce sufficient food without the 
use of improved agricultural technologies, and credit. 
To overcome these, farmers cultivate khat to obtain 
a higher income from a smaller plot of land (Feyisa 
& Aune, 2003; Gebissa, 2010). Therefore, diversifica-
tion into khat production as a strategy improves farm-
ers’ income and provides employment opportunities 
for khat-related activities (Njiru et al., 2013).

Different studies tried to see the reasons why the 
production of khat is increasing as time goes on. As 
noted by Kleina and Metaalb (2010), the reasons for 
the expansion of khat production include economic, 
agro-ecological, and land tenure systems-related rea-
sons. Megeressa et  al. (2014) also pointed out that 
some farmers prefer to cultivate khat over other crops 
because it is a cash crop that can give considerable 
revenues and also low susceptibility to drought with 
minimum demands of labor during production.

Most of the studies carried out focused on the 
contribution of khat to the household and regional 
economies (Gebissa, 2004), on khat and Ethiopian 
smallholder enterprises (Dessie, 2013), and the socio-
economic contribution of khat (Kandari et al., 2014). 
However, these studies were carried out in the east-
ern part of the country. Lynn (2016) also examined 
the impact of khat production on household welfare 
in the Amhara region of Ethiopia, which is done at 
a regional level, and other empirical studies focused 
on the effects of khat production on rural households’ 
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income in Kenya (Njiru et  al., 2013). However, 
a review of empirical studies on khat cultivation 
revealed that there is no household-based study that 
addresses the effect of khat cultivation on rural house-
hold income around Bahir Dar Zuria District of Ethi-
opia. Therefore, this study was conducted with the 
objectives of assessing the contribution of khat culti-
vation to households’ income and identifying factors 
that affect the proportion of annual khat income of 
households around Bahir Dar Zuria District.

Literature review

What is Khat?

Khat is a dicotyledonous evergreen shrub that has a 
slender trunk with smooth, thin bark. The leaves are 
faintly aromatic, with an astringent, slightly sweet 
taste (Al-Motarreb et  al., 2002). Khat is a peren-
nial tree crop native to Ethiopia. If properly han-
dled, a healthy khat tree gives yield and lives up to 
100  years which is propagated using suckers than 
seeds (Brooke, 1960; Gebissa, 2004; Peters, 1952; 
Kennedy, 1987 cited in Gyau & Muthuri, 2016). Khat 
is the most commonly used name for the stimulant 
stems and leaves of the shrub, which is found grow-
ing wild in the Middle East and is now cultivated 
intensively in Yemen, Ethiopia, Kenya, Uganda, and 
Northern Madagascar (Anderson et  al., 2007). Khat 
can be cultivated by irrigation or rain-fed or in both 
conditions, which positively pools resource-poor 
farmers who have no access to irrigation. Under rain-
fed conditions, it could be harvested up to two times 
a year, while it would be produced and harvested 
five times a year under irrigation. This substantially 
increases households’ income, and also consistently 
brings a greater net return with a stable price than any 
other agricultural product in Ethiopia, including cof-
fee (NBE, 2016 cited in Cafer, 2016).

Historical overview of khat cultivation

There is no uniformity in the literature regarding the 
origin and history of Khat cultivation in Ethiopia. 
Some literature shows that the production, cultivation, 
and use of khat in Ethiopia go back to the fourteenth 
century. However, its commercial production in the 
Eastern part of the country is a recent phenomenon 

that dates back 50 to 60 years (Woldu et  al., 2015). 
The culture of khat consumption of communities in 
the Horn of Africa and the Arabian Peninsula com-
bines two main purposes, i.e., religious and cultural 
purposes (Ong’ayo, 2007). Accordingly, Anderson 
and Carrier (2009) revealed that khat chewing in 
Ethiopia was linked with agricultural labor and asso-
ciated with religious contemplation and meditation. 
Besides, the previous use of khat was observed fre-
quently among Ethiopian Muslims who consumed it 
for praying and during the fasting period of the month 
of Ramadan, marriages, and religious festivals (Apps 
et al., 2011). The story of khat’s role in development 
does not end in the main producer countries of Kenya 
and Ethiopia. It has expanded to Uganda and Mada-
gascar as growing production regions. In describing 
the expansion of khat production in several regions of 
Uganda, Anderson makes similar points concerning 
the positive role that it plays in improving rural liveli-
hoods (Anderson et al., 2007).

Contribution of khat cultivation to the income of 
households

As far as the contribution of khat cultivation to the 
household income is concerned, it has a substantial 
implication for the economy of Ethiopia by providing 
an alternative source of income for farmers and creat-
ing employment opportunities for those who involve 
in the supply chain of khat that links Ethiopia with 
the outside world. It has helped farmers to reduce 
their dependence on selling fuelwood by providing an 
alternative income for families. It is also one of the 
major cash crops for smallholder farmers (Cochrane 
& O’Regan, 2016).

The findings of Dessie (2013) indicated that 
income per ha from khat surpasses all major crops 
by several margins, i.e., 14.5, 17, 6, and 4 times more 
than cereals, pulses; oilseeds, and coffee, respectively. 
In addition, the finding of Gebissa (2010) confirmed 
that the benefit of producing khat is substantial and 
income from a half hectare of khat can be six times 
greater than Ethiopia’s per capita income. Dessie 
(2013) also found that the livelihood contribution of 
khat in Ethiopia is not only for those who are directly 
involved in trades like khat transactions, khat sorting, 
packing, and khat transporting but also for those who 
are involved indirectly in retailing and marketing of 
khat and other activities like transportation services. 
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In addition, the consumption of khat has enhanced 
the production of groundnuts, bottled water, and ciga-
rettes (as these items are usually taken while people 
chew Khat).

Another study conducted by Feyisa and Aune 
(2003) in Harar of Ethiopia shows that khat growers 
are better off in living standards than non-growers 
because khat growers have better houses, wear good 
clothes, have better household equipment, and are in 
a better position to send their children to school. Bel-
wal and Teshome (2011) also revealed that farmers 
considered khat cultivation as a livelihood strategy to 
compensate for the declining household income from 
food crops and coffee. The Ethiopian government 
has encouraged the export market of khat, which has 
become a nationally important export product due to 
its contribution to securing foreign currency (Dessie, 
2013).

Empirical review on determinants of khat and related 
cash crop cultivation

Nijiru et  al. (2013) conducted research in Kenya 
and the result of logistic regression analysis on fac-
tors that influence the decision of farmers to partici-
pate in khat production indicated that contact with 
agricultural extension, agricultural land size, access 
to credit, number of school-going children, the main 
occupation of farmers and on-farm total income were 
found to be determinant variables which have a posi-
tive and significant influence. However, the age of the 
household head and distance from the main market 
had shown a negative relationship with the decision 
of farmers to participate in khat production. Nigus-
sie et  al. (2016) conducted a study in Ethiopia and 
identified the determinants of farmers’ decisions on 
the allocation of land to tree planting. The result indi-
cated that the sex of the household head, cultivated 
land, households’ access to credit, the distance of 
farm plot from the main road, and possession of mar-
ginal land were found to have positive and significant 
influence. On the contrary, the age of the household 
head has a negative and significant influence on farm-
ers’ decisions on the allocation of land for tree plant-
ing. Another study by Ewnetu (2008) researched the 
determinants of smallholders’ decision to grow trees 
and the extent of growing trees using the binary logis-
tic regression model and Tobit regression model. On 
the one hand, the binary logistic regression results 

revealed that training, land size, number of plots, 
number of livestock in TLU, and additional land rent-
ing were found to be positive and statically significant 
in influencing the decision of farmers to grow trees 
in Basona district of Ethiopia. On the other hand, 
landholding size, and total annual output per ha were 
found to be positive and significant in influencing 
the decision of farmers in the Sodo Zuria district of 
Ethiopia. However, the sex of the household head, 
the number of years a farmer resided in the area, and 
access to training were found to be negative and sta-
tistically significant factors in influencing the deci-
sion of farmers to grow trees.

The adoption diffusion theory

The theoretical approach used to guide this study is 
drawn from the adoption diffusion theory (innova-
tion-diffusion theory) which helps to determine what 
could be important (which factors) and how these fac-
tors influence decision making (Rogers, 2003). Rog-
ers (2003) also outlines four major influences in the 
adoption process: the innovation itself, how infor-
mation about the innovation is spread, time, and the 
characteristics of the society in which the innovation 
is introduced. Each of these influences speaks to the 
specific context of the time and place of introduc-
tion. However, Rogers’ theory of perceived attrib-
utes outlines specific areas of potential resistance to 
the adoption of an innovation: (1) perceived relative 
advantage; (2) compatibility; (3) complexity; (4) trial-
ability; (5) and observability.

The innovation-diffusion theory also provides 
the theoretical foundation for this study because the 
focus of the adoption analysis is on the demographic, 
socio-economic, and institutional characteristics of 
farm households which can be measured based on 
the adoption rate of agricultural technologies. Rogers 
(2003) defines diffusion as “the procedure in which 
an innovation is transferred through certain channels 
with time among members of a social system”. While 
innovation is “an idea, practice, or object that is per-
ceived as new by an individual”, it may have been 
invented a long time ago by others (Roger, 2003).

Roger theory adequately determines factors that 
influence farmers to adopt agricultural technologies. 
The focus of the adoption analysis needs to be beyond 
the characteristics of farmers and plots of land, that 
is maximizing profit and utility. Moreover, access to 
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information on agricultural innovations is one of the 
most critically examined aspects of adoption and dif-
fusion, especially in the developing world. This is 
because quality information and delivery are critical to 
the adoption process (Rogers, 2003; Simpson, 2015). 
The ability of farmers to see the innovation in action or 
the ability to try the technology or process before com-
mitting scarce resources and observing tangible ben-
efits are important to the longstanding and organized 
adoption of the technology (Rogers, 2003).

Besides, Mendola (2007) and Davis et  al. (2012) 
noted that the real barrier to the adoption level of small-
holder farmers is resource constraint, which is particu-
larly true for lack of capacity to purchase inputs such as 
fertilizer, or when some inputs such as labor and seed 
are in short supply. In addition, farmers may experience 
some market inefficiencies, which could make house-
holds unable to adopt or make adoption risky or unprof-
itable, and therefore makes it undesirable (Jack, 2013). 
In addition to resource limitation, literature shows 
mixed results on the characteristics of farms and farm-
ers that decrease the barriers to adoption by building 
farmers’ ability to absorb shocks including farm size, 
income, land tenure, education, and family size (Duflo 
et al., 2011).

Khat is considered a type of agricultural technology 
because growing the crop is not available to all due to 
access to irrigation, funds, knowledge, markets, and 
other factors. According to Jack (2011) cited in Cafer 
(2016), many of the poorest people around the world 
are farmers. Because of market instabilities, generat-
ing revenue from generous harvests is often uncertain 
and complicated, especially in underdeveloped areas. 
Therefore, the innovation-diffusion model for this par-
ticular study states that technology is passed on from its 
source to end-users through a medium of agents. The 
characteristics of farm and farm households are associ-
ated with the khat technologies that help in the design 
of farmers’ demographic, socio-economic and institu-
tional factors, which are expected to influence the pro-
portion of annual khat income of households.

Research methods

Description of study area

The study was conducted in the Bahir Dar Zuria dis-
trict in the West Gojam zone of Amhara National 

Regional State (ANRS), Ethiopia. It is located in 
North-west Ethiopia, about 565  km and 460  km 
away from the capital city, Addis Ababa via Bure and 
Motta, respectively (Fig. 2). Bahir Dar Zuria district 
is bounded by Lake Tana and North Gonder Zone 
on the North, Yelemana Densa district on the South, 
Dera district and Abay River on the East, and Mecha 
and Achefer districts on the West. The topography 
of the Bahir Dar Zuria district is estimated at 13% 
mountainous and hilly with many up and downs, 80% 
plain, and 7% gorges. It has one agro-climatic zone of 
woyena Dega (midland). Its altitude ranges from 1750 
to 2300 m.a.s.l. with the mean annual rainfall ranging 
from 800 to 1250 mm, and the mean annual tempera-
ture ranging between 10 and 32 °C (WoA, 2016). The 
district is comprised of 32 rural Kebele administra-
tions and has no urban Kebeles. The major soil type 
is 10% brown, 34% reddish, and 56% black. The land 
use pattern of the district includes 48,579 hectares of 
land for cultivation, 9410.69 hectares covered by for-
est, 27,629.42 hectares for grazing, 6532.25 hectares 
covered by bushes and shrubs, 5600.54 hectares by 
water bodies, 11,250.75 hectares for construction, 
2105.06 hectares for roads and swampy areas, and 
578 hectares have been kept without any use. From 
the cultivated area, around 5947 ha of farmland were 
covered by khat (WoA, 2016). Population in the study 
area are dependent on agriculture for their economy 
that practices a mixed farming system, i.e., crop along 
with livestock production to secure their family’s food 
supply and income. The major crop cultivated in the 
area includes maize, millet, teff, and haricot bean. 
The livestock population size of the district includes 
cattle (201,524), sheep and goat (78,906), equines 
(23,616), bee colonies (18,845) and poultry (151,944) 
(WoA, 2016). The estimated population in the district 
is 208,933, out of which 106,378 (50.9%) of them 
are males and 102,555 (49.10%) are females (CSA, 
2016).

Target population, survey design, sampling, and data 
collection method

The target populations for this particular study com-
prised khat producers, Development agents (DAs), 
Health Extension Workers (HEW), and representa-
tive farmers from various relevant positions at the 
Kebele level. A cross-sectional data collection design 
and multistage random sampling were employed for 
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this study. In the first stage, the Bahir Dar Zuria dis-
trict was selected purposively due to the rapid expan-
sion of khat crops in this area. Secondly, purposive 
sampling techniques were employed to come up with 
the four kebeles from 43 rural kebeles of the district, 
which have relatively high coverage of khat farms per 
hectare as well as a high number of farmers involved 
in khat cultivation (Tables 7 and 8). In the third stage, 
the farmers in each selected kebeles were stratified 
into male and female khat producers to take repre-
sentative sample households from both sexes using 
proportion to population size and taken as the sam-
pling frame. Finally, a total of 180 households were 
selected as respondents to collect primary data using 
random sampling techniques from the available list 
of households in the selected kebeles in the district. 
Besides, since the population size of the study area is 
finite, the researcher used Kothari’s formula (2004, p. 
179) to determine the total sample size and presented 
it as follows:

where N = size of household heads; p = Sample 
expected proportion of successes; q = 1-p; n = sam-
ple size ofthe study; z = the value of standard devia-
tion at 95% confidence level; e = acceptable error 
(the precision). Thus, N = 4720, p = 0.5, z = 1.96. 
e = 0.075. Therefore, n = 172. Then, adding 5% 
non-response rate as a correction factor from the 
above sample size. So that the final sample size was: 
172 + (0.05*172) = 180 (Table 7).

Both quantitative and qualitative types of data 
were collected from primary data was collected from 
sampled households who cultivate khat on their farm 
and focus group discussions (FGD) such as Kebele 
leaders, managers, representative farmers, elders, reli-
gious leaders, Kebele development agents, and health 
extension workers (HEW). Secondary data was col-
lected from various published and unpublished docu-
ments of related surveys in khat cultivation such as 
different office reports, reviews of literature, journals, 
research reports, government publications and books, 
etc. which were related to the study topics.

For primary data collection, a semi-structured 
interview schedule was developed, and data related 
to demographic, socio-economic, institutional charac-
teristics of households, and other related information 

(1)n =
Z2pqN

(N − 1)e2 + Z2(pq)

were collected from sampled households. To enrich 
the findings of quantitative analysis, qualitative 
data were gathered through focus group discussions 
(FGD) from twelve participants in each sampled 
Kebeles which comprises primary and secondary 
sources, Kebele heads and deputy administrators, reli-
gious leaders, youths, female and male representative 
farmers, and community elders. A questionnaire was 
prepared for a face-to-face interview and FGD was 
prepared in the English language and translated to 
the local language (Amharic). Then, to determine the 
reliability and ensure the validity of the instruments, 
it was pilot-tested with a small representative sam-
ple of 8% or fifteen khat cultivators from non-sample 
Kebele households (Erobit and Gonbat). Thereafter, 
based on information gained from the pre-test, essen-
tial amendments were made for its validity, reliabil-
ity, consistency, and clarity. Besides, relevant images 
were taken each time to enrich the information that 
was collected.

Statistical data analysis

The collected data were analyzed quantitatively by 
a combination of descriptive, ANOVA, and econo-
metric analysis to address research objectives. The 
qualitative data were gathered through focus group 
discussions (FGD) and analyzed through narrating, 
summarizing, and discussing using thematic analysis. 
Parameters of the fractional outcome model (FOM) 
were estimated by a Beta regression which is based 
on the Bernoulli log-likelihood function as recom-
mended by Papke and Wooldridge (1996).

The beta regression model

Beta regression models were used to analyze fac-
tors that affect the proportion of annual khat income 
of farmers computed as the share of khat income 
with the total annual household income of farmers 
in the year. Beta regression is widely used because 
of its flexibility for modelling variables between 
0 and 1 and also its predictions are confined to the 
same range. However, beta regression models are not 
appropriate for dependent variables with some obser-
vations exactly equal to 0 or 1. It is rather appropri-
ate for dependent variables strictly greater than 0 and 
strictly less than 1 because beta distribution has sup-
port only on the interval (0, 1) which was proposed 
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by Ferrari and Cribari-Neto (2004) and extended by 
Smithson and Verkuilen (2006). Beta regression is a 
model of the mean of dependent variable ‘Y’ condi-
tional on covariates X, which is denoted by µx. A con-
tinuous dependent variable y in (0, 1), and independ-
ent variables (X). Then it fits a model for the mean of 
Y conditional on X:

where Yi is the response variable indicating the pro-
portion of annual khat income of a household from 
the total annual household income in that year;  g−1(.) 
is the inverse function of g (.) and represents a known 
non-linear standard normal cumulative distribution 
function satisfying 0 < g (.) < 1; Xi is (1 × k) vector 
of explanatory variables and βi is (k × 1) vector of 
parameters to be estimated.

(2)E
(

Yi∕Xi

)

= �× = g−1
(

Xi�i)

The set of independent variables determining the 
proportion of annual khat income incorporated in 
the model includes demographic, socio-economic 
as well as institutional variables (Fig.  1). Before 
taking the selected variables into the fractional out-
come model of beta regression, selected variables 
were tested for the presence of multicollinearity and 
heteroscedasticity problems. The variance inflation 
factor (VIF) and contingency coefficient (CC) tech-
niques were used to test the presence of multicollin-
earity for continuous and dummy independent vari-
ables, respectively. While Breusch-Pagan test was 
employed to check the presence of heteroscedastic-
ity. Thereafter, only those variables that passed the 
multicollinearity tests were included in the Beta 
regression analysis (Fig. 2).

Independent Variables                 Dependent Variable              Independent Variables

  

Demographic factors

Sex of the household
Marital status
Education status
Farming experiance
Household size in 
man equivalent 

Socio-Economic factors

Proportion of land allocated 
for khat cultivation
Total working capital for 
khat cultivation (ETB)
Total physical capital for 
khat cultivation (ETB)
Khat tree planted per 
hectare
Livestock holding in TLU
Access to off/non-farm 
activity
Total household asset 
ownership (00,000ETB)

Institutional factors

Distance from nearest 
market
Distance of farm from 
the main road
Amount of 
borrowedmoney
Extension contacts per 
year
Access to market 
information through 
access to mobile phone

*Proportion of 
annual khat 
income of 
farmers 
(PROKHINC)

Improved Rural 
Household Income

Fig. 1  Conceptual framework on effect of khat cultivation on rural household income in Bahir Dar zuria district, North West Ethio-
pia. Source Researchers own, 2017
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Results and discussion

Socio-economic and institutional characteristics of 
the farmers

Results of the survey show that there were a signifi-
cant number of khat growers in the region, with dif-
ferent degrees of cultivation intensities. The summary 
statistics of the variables included in the models are 
provided in Table  1. Most of the farmers (88.3%) 
were from male-headed households. The average age 
of the farmers was 44.18 years. The majority of the 
farmers (57.8%) had no formal education. The aver-
age available on-farm labor was 3.21 in man equiva-
lent (Table 13 in Appendix) and the respondents have 
11.13  years of khat farming experience, on average. 
The respondents owned an average of 1.71 ha of land 
and about 5.62 tropical livestock units (TLU) of live-
stock (Table 12 in Appendix). Out of their total land, 
growers allocated an average of 0.219 ha of land for 
khat cultivation (Table1).

Bullet contribution and share of khat cultivation to 
the households’ income

As indicated in Table 2, on-farm, off-farm, and non-
farm activities were the sources of income for the 
livelihood of households. The sources of on-farm 
incomes include the sale of cereals, livestock and 
livestock products, and khat leaves. Off-farm and non-
farm income is derived from petty trades, horse-cart 
services, remittances, and working as daily laborers, 
guards, house servants, and drivers of three-wheeled 
motor vehicles.

The total annual mean income of households 
from all sources was 110,316.9 ETB. Out of this 
value, income gained from khat sales was the largest 
accounting for 56,112.84 ETB (50.90%) of the total 
annual household income followed by income from 
the sale of cereals, livestock, and products, off-farm 
and non-farm income sources, in order of their impor-
tance (Table  2). The finding is consistent with the 
findings of Lynn (2016) that reported the gross house-
hold income for khat growers was 50.2% higher than 
non-growers (i.e., 31,588.17 ETB for khat growers 
compared to 15,766.01 ETB for non-growers). Other 
findings such as Ministry of Finance and Economic 
Development of Ethiopia (MoFED) (2011), Rivera 

Table 1  Description, units, 
and statistics for model 
variables (N = 180)

Source Own survey result, 
2017
ETB Ethiopian Birr, 
TLU total livestock unit

Variables Units of measurement H0 sign Mean SD

SEX 1 = if male, 0 otherwise? + 0.88 0.32
MRISTUTS 1 = if married, 0 otherwise? + 2.18 0.52
EDUSTUTS 1 = if illiterate, 0 otherwise? + 1.42 0.50
ACCMBL 1 = if yes, 0 otherwise? + 1.28 0.90
ACOFNOFM 1 = if yes, 0 otherwise? − 1.68 0.47
AGE Years − 44.18 9.11
FRMEXPOKH Number + 11.13 5.62
HHSZIMNEQT Man equivalent + 3.21 1.27
TOTLNDSZHH Ha + 1.71 0.90
PROLDALKH Ratio + 0.219 1.55
TOTWKGCPT ETB − 35,411.56 17,556.3
TOTPHYSCP ETB − 6381.21 4053.80
KHDSTYPRHA Number + 19,669 6767.6
LVSTCKHDG TLU − 5.61 2.42
TOTHHAST 00,000ETB + 2.79 3.89
DSRESIMKT Minute − 40.97 23.48
DSFRMMRD Minute − 25.92 16.79
AMTBRDMNY ETB + 3.72 4.65
NoVisiPrYr Number + 6.58 4.75
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Table 2  Contribution and share of khat income to other sources of households’ income in the year 2016/17 in ETB (N = 180)

Source Own survey result, 2017
ETB Ethiopian Birr

No Variables Overall mean (ETB) SD The proportion of each 
to the total income (%)

The ratio of No. 1 
with 2, 3, and 4

1 Total income gained from khat sale in ETB 56,112.8 28,836.5 50.87
2 Total income gained from agricultural crop in 

ETB
36,758.24 27,081.2 33.11 7.59

3 Income from livestock and their product sale in 
ETB

10,278.6 12,003.1 9.32 5.46

4 Total income gained from off-farm and non-farm 
in ETB

7394.2 12,922.3 6.70 1.54

5 Annual household income gained in ETB 110,316.9 45,737.2 100 0.51

Fig. 2  Map of Ethiopia, Amhara region, West Gojam zone, Bahir Dar zuria woreda, and Bahir Dar City Administration. Source GIS 
Team of ANRS BoFED CSA map and used as a base map, 2017
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(2012), Nijiru et  al. (2013), Kandari et  al. (2014), 
and Woldu et al. (2015) also confirmed the finding of 
the study. This implies that households in the study 
area generate their major income from the sale of 
khat. This evidence may suggest the increased expen-
ditures of households on education and transport as 
a result of the excess income generated from khat. 
Thus, Khat cultivation has a positive contribution to 
the rural households’ income. This could justify why 
most farmers in the study area are diversifying into 
khat production while abandoning the production of 
other food crops. Even though cereals are among the 
major crops produced in the study area, the market 
price of these crops is lower than the price of khat. As 
a result, most farmers are changing part of their farms 
into khat farms at an increasing rate. This, in turn, has 
reduced food crop production in the area and created 
a shortage of food crops. However, those farm house-
holds who are engaged in khat production do not suf-
fer from food shortages as they get higher income 
from the sale of khat and can purchase food items 
from the market. The average income gained from the 
sale of khat was 7.59 times larger than income from 
off-farm and non-farm activity. It is also higher than 
the sale of livestock and livestock products, as well 
as cereal crops by 5.46 and 1.54 times, respectively. 
This result was consistent with the findings of Des-
sie and Kinlund (2008), who found that khat gener-
ates 25 times the income generated by maize and six 
times the income generated by sugar cane from 0.1 ha 
of land in Wondo Genet. Kandari et  al. (2014) also 
found that the income return from maize mono-crop-
ping is three times less than the intercropping of Khat 
with maize in the Hararghe highlands of Ethiopia.

The information generated from the FGD results 
revealed that khat producers were better-off compared 
to non-producers. As a result, khat growers have bet-
ter houses, and farm equipment, wear better clothes 
and are in a better position to send their children to 
school than non-growers. In addition, khat grow-
ers also participate more in non-farm activities such 
as rendering transportation services and petty trades 
than non-growers. The finding is consistent with the 
results of Feyisa and Aune (2003) and Lynn (2016). 
Due to the lucrative income from khat, most farm-
ers and even religious leaders in the study area have 
gained the motivation to be engaged in the cultiva-
tion of khat while abandoning the production of food 
crops.

The relative value of khat cultivation across food 
crops

The One-way ANOVA result revealed that there was 
a statistically significant mean difference between 
the income from khat, cereals, pulse as well as fruits 
and vegetables. However, in terms of area covered, 
total production, productivity, as well as landhold-
ing size per farmer, khat represents a lower share 
of other crops as indicated in Table 3. These results 
suggest that the relative economic advantage of khat 
per unit of land is higher than other crops produced 
in the study area, which is why most farmers in the 
study area are increasing the allocation of their farms 
for khat cultivation rather than crop production. 
This finding concurs with the findings of Kleina and 
Metaalb (2010), Woldu et  al. (2015) and Gebrehi-
wot et al. (2016).It is also confirmed that the expan-
sion of land used for khat production in the Amhara 
region has been a 252% increase from 2003/2004 to 
2014/2015 (Cochrane & O’Regan, 2016). The focus 
group discussions during the fieldwork have also 
confirmed the advantage of producing khat over 
other crops as it provides income almost throughout 
the whole year, and improves the overall welfare of 
households.

Factors Affecting the Proportion of Annual Income 
from Khat production

Several factors influence the proportion of annual 
khat income of households. Ahead of moving to 
beta regression analysis in the fractional outcome 
model, problems associated with Ordinary Least 
Square (OLS) on hypothesized independent vari-
ables were tested for the presence of serious multicol-
linearity, heteroscedasticity, and specification error. 
Therefore, the mean VIF value was 2.17 indicating 
that there are no serious multicollinearity problems 
among the independent variables (Tables 9 and 10 in 
Appendix). Furthermore, the existence of heterosce-
dasticity was also tested by employing the Breusch-
Pagan test. Hence, tests showed that there was no 
heteroscedasticity problem (Table  11 in Appendix). 
The value of the coefficient of determination  (R2) in 
multiple regressions is 0.7257 indicating that about 
72.57% of the variation in the proportion of annual 
khat income of farmers is explained by independ-
ent variables showing that the independent variables 
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explain the dependent variable well. Overall, the 
model fits the data well since the overall regression 
is significant at less than a 1% level of significance 
(Prob >  chi2 = 0.0000) (Table 4).

The Beta regression model results revealed that 
the proportion of annual khat income of the house-
hold in khat cultivation was responsive to farming 
experience, education status, the proportion of land 
allocated for khat cultivation, the total working capi-
tal, khat tree planting density per hectare, and access 
to off-farm and non-farm activity positively and sig-
nificantly. On the contrary, livestock holding, the 
total value of asset ownership, and access to a mobile 
phone were found to affect the proportion of annual 
khat income of households negatively and signifi-
cantly (Table 4).

Discussion

The farming experience of household heads has a 
positive and significant effect on the proportion of 
annual khat income of the farmers in khat cultiva-
tion, at less than1% significant level (Table  4). The 
positive sign of the marginal effect of beta regression 
analysis also indicates that the proportion of annual 
khat income of farmers increases, on average, by 
0.26% as the farming experience of the household 
head increases by a year, ceteris paribus. This sug-
gests that those households who have more years of 

farming experience might have also more knowledge 
of the newly introduced technologies in their area 
and thus have more information about the benefits of 
those technologies. As a result, they could accept and 
decide to engage themselves in more income-generat-
ing cultivation and thereby improve their living stand-
ards. The finding was in agreement with the findings 
of Girma (2017) who found that farming experience 
affects the output of haricot beans positively and sig-
nificantly, at a 1% significant level. As opposed to 
this finding, Ewunetu (2008) in his findings from the 
Sodo Zuria district of Ethiopia confirmed that house-
hold heads that resided and farmed on their current 
landholding for a longer period were more likely to 
engage more in non-tree production activities as they 
perceive that they are less risky.

The education status of the household head had a 
positive and significant influence on the proportion 
of annual khat income of farmers at a 5% significant 
level, indicating that farmers who have better educa-
tion status are more likely to generate more annual 
income from khat cultivation. This is because educa-
tion enhances farmers’ ability to process information 
(Table  4). The finding shows that a unit increase in 
the educational status of the household head would 
likely increase the proportion of annual khat income 
of households by 3.30%, holding all other factors 
constant. The result implies that the probability of 
recognizing the advantage of the new technology 
(khat cultivation) increases for households with a 

Table 3  Relative value of khat with regard to the area covered, production, and income of the sampled households across crops 
(N = 180)

Source Own survey result, 2017
ETB Ethiopian Birr
** and *** significant at 5% and 1% significant level

Measures Share of khat to Total

Cereal Pulse Fru and veg Khat Cereal Pulse Frui. and veget

Area (ha) 0.31 9.12 1.76 55.9 181.9 6.13 31.8
Producer (farmers) 1.03 8.2 2.6 180 175 22 70
Production (Qt) 0.49 22.2 1.23 3261.9 6672 147 2648
Productivity (Qt/ha) 1.59 2.44 0.7 58.4 37 24 83.3
Gro.Inc (ETB/ha) 14.82 6.05 5.24 180,944 12,210 29,902 34,538
Anova: F (11,168) 49.13*** 37.41*** 3.05**
Sig 0.000 0.000 0.021
Cost (ETB/ha) 3.11 6.05 5.24 24,296 7726 5907 10,902
Net Inc (ETB/ha) 8.33 6.52 6.63 156,648 21,374 23,995 23,636
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higher educational status. This is because education 
enhances farmers’ ability to perceive, interpret, and 
respond to new technologies. This finding corrobo-
rates with the findings of Geberesilassie and Bekele 
(2015), who found that farmers with a higher level 
of formal education have also a higher probability of 
adopting new technology as they can analyze infor-
mation earlier than the less educated ones.

The proportion of land allocated for khat cultiva-
tion had a positive and significant influence on the 
proportion of annual khat income of the households 
at a 1% significant level as hypothesized (Table  4). 
A unit increase in the proportion of land allocation 

for khat cultivation would increase the proportion of 
annual khat income of farmers by 79.65% all other 
factors being constant. This could be because farm-
ers are providing more attention to khat production as 
they get a higher income from it. The result is con-
sistent with the work of Ewnetu (2008) in the Basona 
Werena and Sodo Zuria districts. He found that land-
holding size had a positive and significant impact on 
the likelihood of growing trees. Tekelu et  al. (2018) 
have also reported that the income potential of khat 
motivates smallholders to allocate more land to khat 
cultivation in southern Ethiopia. Similarly, Nigussie 
et  al, (2016) found that the size of landholding has 

Table 4  Results of beta regression model on the effect of explanatory variables on the proportion of annual khat income of the 
farmer (N = 180)

Source Own survey results, 2017
dy/dx for factor levels is the discrete change from the base level
NS not significant
** and *** significant at 5% and 1% level of significance

Beta regression Number of obs = 180

Wald chi2(15) = 2373.55 margins, dy dx(*)
Prob > chi2 = 0.0000 Average marginal effects
Link function: g(u) = log(u/(1 − u)) [Logit] Model VCE: Robust
Slink function: g(u) = log(u) [Log] Expression: Conditional 

mean of PROKHINC, 
predict ()

Log pseudo-likelihood = 163.91758

PROKHINC Coef RobustSE Z P > z dy/dx Delt-methSE

SEXHH .1345524 .2678399 0.50NS 0.615 .0300254 .0598752
MRISTATUS −-.0041499 .1371644 − 0.03 NS 0.976 − .000926 .0306123
FRMEXP .0116675 .0037264 3.13*** 0.002 .0026036 .0008355
HHSZIMNEQT − .0485667 .0327051 − 1.48 NS 0.138 − .010838 .0073416
EDUSTUTS .148056 .0753093 1.97** 0.049 .0330388 .0168191
PROLNALKH 3.569383 .5960876 5.99*** 0.000 .7965094 .1267873
TOTWKGCPTL 8.77e−06 2.59e−06 3.39*** 0.001 1.96e−06 5.82e−07
TOTPHYSCPTL − 5.70e−06 .0000147 − 0.39 NS 0.698 − 1.27e−06 3.27e−06
KHDSTYPRHA .016364 .0057536 2.84*** 0.004 .0036516 .0012791
ACOFNOFMACTY .3999634 .0744414 5.37*** 0.000 .089252 .0165928
LVSTCKHDG − .0440666 .015203 − 2.9*** 0.004 − .009834 .0033997
TOTHHAST − .0321847 .0107273 − 3.0*** 0.003 − .007182 .0023859
DSRMKT .0018522 .0019274 0.96NS 0.337 .0004133 .0004316
DSFRMMRD .0032883 .0026936 1.22NS 0.222 .0007338 .0006005
AMBRDMNY 5.94e−06 7.69e−06 0.77 NS 0.440 1.32e−06 1.72e−06
ACCMBL − .2099766 .1018902 − 2.06** 0.039 − .046856 .0226848
NoVisiPrYr − .0109776 .0106268 − 1.03 NS 0.302 − .002450 .0023762
_cons − 1.809746 .3503724 − 5.17 0.000
_cons 3.083726 .2226201 13.85 0.000
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a positive and significant effect on the proportion 
of land allocated for the Tanguay system of Acacia 
production decisions in the Fagita-Lekoma district 
of Ethiopia. Nyaga et  al. (2015) also reported that 
farmers with better resource endowments are likely 
to allocate more land for growing trees on the home-
stead than those who had fewer resources.

Households’ total working capital was found to 
influence the proportion of annual khat income of 
households positively and significantly at a 1% signif-
icant level (Table 4). The regression coefficient of this 
variable suggests that a unit increase in the total work-
ing capital of households for khat cultivation is likely 
to increase the proportion of annual khat income of 
households by 1.96 e−06, ceteris paribus. This could 
be because farmers would likely harvest more khat 
leaves for sale if they possess a higher working capi-
tal to manage their khat farm. This, in turn, leads to 
generating a higher proportion of annual income from 
khat and thereby improving the working capital of the 
household that further expanding khat cultivation.

Khat tree planting density per hectare was found to 
affect the proportion of annual khat income of farm-
ers positively and significantly at a 1% significant 
level (Table  4). The possible justification might be 
that a unit increase in khat tree planting per hectare 
leads to an increase in the proportion of annual khat 
income of farmers by 0.37% keeping all other fac-
tors constant. As the household’s plant one more khat 
seedling on their farm, the amount of khat yield for 
sale increases. This leads to generating more propor-
tion of annual khat income for the khat-cultivating 
households and thereby contribute to improving their 
wealth status. The result corroborates with the find-
ings of Ewunetu (2008) who found that the size of 
landholding was positively and significantly related 
to the number of trees grown per household in both 
Basona Werena and Sodo Zuria. In the same vein, 
Nigussie et  al. (2016) confirmed that farmers with 
more land are more likely to plant Acacia decurrens 
at a greater planting density to increase their benefit 
from charcoal production.

Livestock holding in TLU also affects the propor-
tion of annual khat income of farmers negatively and 
significantly (Table 4). This means that an increase in 
livestock holding of the households by one TLU will 
more likely decrease the proportion of annual khat 
income of the household by 0.98%, other factors held 
constant. This shows that farmers with larger sizes of 

livestock are not encouraged to cultivate khat; rather 
they use their livestock as a means of generating addi-
tional income through selling live animals and their 
products. Farmers with more TLU tend to specialize 
in livestock production and allocate more propor-
tion of their land for pasture. Similarly, Kandari et al. 
(2014) reported the negative relationship between 
livestock holding and khat farm expansion indicating 
a decline in per capita herd size due to the replace-
ment of major fodder crops by khat in the Harar 
region of eastern Ethiopia. In addition, Nigussie et al. 
(2018) found the same result in the Lay Gayenet dis-
trict of Ethiopia. On the contrary, Ewunetu (2008) 
justified that livestock holding exerts a positive and 
significant influence on the likelihood of growing 
trees in Basona Werena. In the same line, khat cul-
tivation affects livestock holding and grazing land 
negatively and strongly with Kendall’s tau_b correla-
tion coefficient of (r (178) = − 0.795, p < 0.001). This 
implies that there is evidence that khat cultivation 
can affect livestock holding and grazing land with a 
significance value of 1% (Table 5). Accordingly, the 
result of the coefficient of determination  (R2) showed 
that 63.20% of the variation in livestock holding and 
grazing land was due to the cultivation of khat. The 
result of this study concurs with the findings of Des-
sie and Kinlund (2008) who found that plots of farm-
land in the Wondognet area of Ethiopia being used for 
the production of fruit trees, garden crops, and graz-
ing land for the dairy farm are replaced by khat pla-
nation, contributing to declining of food production. 
Similarly, Tirusew et al. (2020) in the Laguna micro-
watershed of Bahir Dar Zuria district found that land 
for khat plantation has increased by 3.1%, whereas 
land for grazing declined by 2.6% in the last 59 years. 
This shows how khat production takes away the graz-
ing land of farmers rapidly. As a result, farmers in the 
study area reduced the average number of livestock 
holding from 9.59 TLU before khat cultivation to 
5.61TLU after khat cultivation within 11.13 years on 
average (Table 6). Khat cultivation is occupying addi-
tional areas at the expense of crop and grazing lands, 
which results in a reduction of crop residue as well as 
grazing land for livestock farming. Thus, cultivation 
and consequent expansion of khat in the study area 
leads to a tangible effect on the livestock holding of 
the rural households.

Participation in off-farm and non-farm activi-
ties serves as a livelihood diversification strategy, 
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particularly in the case of income scarcity of house-
holds. As opposed to what is anticipated, the par-
ticipation in off-farm and non-farm activities had a 
positive and significant influence on the proportion of 
annual khat income of the farmers at a 1% significant 
level (Table 4). The marginal effect in beta regression 

analysis indicated that the proportion of annual khat 
income gained in khat cultivation would increase by 
8.93% if the households’ participation in off-farm 
and non-farm activities increased by one unit, ceteris 
paribus. The finding suggests that those households 
who have access to off-farm and non-farm activities 

Table 5  Influence of khat cultivation on different farming activities using Kendall’s tau_b correlation coefficient

Source Own survey results, 2017
**Correlation is significant at the 0.01 level (2-tailed)

Description of variable Kendall’s 
tau_b

Effect of khat culti-
vation on other 
farming

Effect of khat 
cultivation on crop 
farming

Effect on livestock 
and grazing land

Effects on 
private forest 
land

Effects on fruit 
and vegetable 
farming

Effect of khat cul-
tivation on other 
farming

Corr. coeff 1.000 − .991** − .795** − .952** − .879**
Sig (2-tailed) .000 .000 .000 .000
R2 (coff. detr) 100% 98.21% 63.20% 90.63% 77.26%

Effect of khat cul-
tivation on crop 
farming

Corr. coeff − .991** 1.000 .780** .944** .874**
Sig.(2-tailed) .000 .000 .000 .000
R2 (coff.detr) 98.21% 100%

Effect on Livestock 
and grazing land

Corr. coeff − .795** .780** 1.000 .803** .823**
Sig. (2-tailed) .000 .000 .000 .000
R2 (coff.detr) 63.20% 100%

Effects on Private 
Forest land

Corr. coeff − .952** .944** .803** 1.000 .884**
Sig. (2-tailed) .000 .000 .000 .000
R2 (coff. detr) 90.63% 100%

Effects on fruit and 
vegetable farming

Corr. coeff − .879** .874** .823** .884** 1.000
Sig. (2-tailed) .000 .000 .000 .000
R2 (coff. detr) 77.26% 100%

Table 6  Mean comparison on the effect of khat cultivation on livestock composition of the households (N = 180)

Source Own survey results, 2017
***Significant at 1% level of significance

Variables Overall Mean Overall SD Paired Mean SD t-test

Number of livestock owned by the household before khat cultiva-
tion in  TLU1

9.59 4.11 TotLvstk
Pair 1

3.98 2.93 18.22***

Number of livestock owned by the household after khat cultivation 
in  TLU2

5.61 2.42

Number of oxen owned by the household before khat cultivation in 
 TLU1

3.24 1.12 Oxen
Pair 2

1.32 0.74 23.76***

Number of oxen owned by the household after khat cultivation in 
 TLU2

1.93 0.89

Number of cows owned by the household before khat cultivation in 
 TLU1

3.53 2.03 Cow
Pair 3

1.58 1.62 13.07***

Number of cows owned by the household after khat cultivation in 
 TLU2

1.95 1.05

Households number of years of khat cultivation experience in year 11.13 5.62
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are more likely to generate a higher income from khat 
cultivation than those who have no access. This could 
be because khat growers can afford to buy additional 
farm inputs to enhance their khat farm since it can 
alleviate constraints of liquidity and working capi-
tal on farmers’ decisions for khat cultivation. This 
could give a higher yield of khat per plot of land that 
leads to generating a higher proportion of annual khat 
income and thereby improving the livelihood status 
of households. This finding corroborates with the 
work of Nigussie et al. (2018) who states that income 
received from off-farm employment activities had a 
positive and significant effect on farmers’ decision to 
plant a greater number of apple trees in the Lay Gay-
ent district of Ethiopia. A survey study conducted by 
Woldu et al. (2015) and Beyene et al. (2017) in Ethio-
pia also concurs with this finding. The authors found 
that expanding income sources beyond on-farm activ-
ities could push farmers away from on-farm activi-
ties and hence improve their food access, household 
economies as well as livelihoods.

The total value of household asset ownership had 
negative and significant influences on the propor-
tion of annual khat income of the households at a 1% 

significant level (Table  4). This finding opposes the 
work of Kedir (2017) who found that the number of 
assets owned by a farmer had a positive and signifi-
cant impact on the level of adoption of improved soya 
beans by the farmers at a 1% significant level. The 
result of Nijiru et al. (2013) and Kuma et al. (2016) 
opposes this finding who found that coffee-growing 
households with a higher percentage of household 
income increased the probability of producing khat 
and securing their food. This implies that a unit 
increase in the total value of household asset own-
ership in ETB (as standardized by 100,000) would 
likely decrease the proportion of annual khat income 
of farmers by 0.72%, keeping all other factors con-
stant. This shows that households who have more 
assets are less likely to generate income from khat 
cultivation; rather they generate their income from 
crops and other sources. Hence, households might 
look at other income-gaining activities rather than 
generating income from khat cultivation as the house-
holds’ wealth status increases. This may be linked to 
the social as well as cultural values of the study area.

Access to mobile phones was used as a proxy indi-
cator for khat market information and surprisingly 
has a negative and significant influence on the pro-
portion of annual khat income of farmers at a 1% sig-
nificant level (Table 4). This finding is in agreement 
with the finding of Lynn (2016) who confirmed that 
owning an external communication device (mobile 
phone or radio) does not significantly predict the 
decision to grow khat. As opposed to this finding, 
Abera (2015) pointed out that access to communica-
tion facilities was positive and statistically significant 
with participation in the haricot bean marketing at a 
5% significant level. The negative sign for the vari-
able “access to mobile phones” implies that farmers 
were located very close to the khat market center, 
and the marketing situation of khat was very volatile 

Table 7  Distribution of 
selected sample households 
for the study

Source Study area WoA and 
KoA (2016)

Selected Kebeles Total households 
of Kebele

Sampling frame Number of sampled house-
holds

Male Female Male Female Total

Sebatamit 1234 1083 151 44 6 50
Ten/lagun 753 647 106 27 3 30
Woramit 1063 960 103 39 4 43
Zenzelema 1670 1431 239 49 8 57
Total 4720 4121 599 159 21 180

Table 8  Cultivated land size and khat farm size in hectare and 
its ratio in percent (N = 180)

Source Kebele and Woreda Agriculture office report (Basic 
data), 2017

No Kebele name Cultivated 
land in ha

Khat 
farmland 
in ha

The ratio of khat 
farm/cultivated 
farm*100 (%)

1 Zenzelema 1860 522 28.06
2 Woramit 2900.75 846.15 9.17
3 Tenta laguna 1514 618.50 40.85
4 Sebatamit 1889 849 44.94

Total 8163.75 2255.5 27.63
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even within half a day. Due to this nature, the need for 
mobile phones for farmers as a tool for khat market 
information was very limited. Hence, a unit increase 
in households’ access to mobile phones decreases 
the proportion of annual khat income of farmers by 
4.69%, all other factors are constant.

Conclusion

This study has attempted to assess the effect of khat 
cultivation on rural households’ income around the 
Bahir Dar Zuria district. The sources of income for 
the livelihood of sampled households include farm, 
off-farm, and non-farm income. Of these sources, the 
sale of khat contributes the largest share (51%) fol-
lowed by the sale of cereals (33%), sale of livestock 
and their products (9%), and off-farm and non-farm 
activities (7%). This shows that the economic advan-
tage of khat has been higher than all other crops cul-
tivated since the average income per hectare from 
khat sale significantly surpasses the average income 
gained from other sources in the study area. As a 
result, the livelihood status of khat growers has been 
improved and they were able to secure their needs in 
terms of food and non-food items. This could also 
justify the reason why most farmers in the study area 
are diversifying into khat production at the expense of 
food crop production, private forest land, and grazing 
lands. Thus, if carefully managed, this change has the 
potential to contribute to sustainable rural livelihoods 
and as a poverty-reduction instrument in the short 
run. However, as confirmed by different literature and 
our data, khat cultivation could have a negative impli-
cation on the groundwater table due to high water 
demands of the plant, land allocated for food crop 
production, livestock size, grazing land, forest land, 
the honey colony as well as on the health of farm-
ers as they spray pesticides on their khat farm with-
out proper protection (Table 5).In addition, it can be 
concluded that households are more likely to gain a 
higher proportion of annual khat income if they have 
more experience in khat cultivation, better education 
status, allocate a higher proportion of land for khat, 
invest more working capital, plant a greater khat den-
sity in their farm and participate in off-farm and non-
farm activities. As opposed to these, households are 
less likely to generate a higher proportion of annual 
khat income if they have more livestock holding, 

possess more assets, and have more access to mobile 
phones (Tables 7 and 8).

The results of the focus group discussions with 
the target groups were consistent with the statistical 
findings that increased khat production in the Amhara 
region of Ethiopia would improve the livelihoods of 
the producers. This, in turn, would improve the liveli-
hoods of the other groups of people who are indirectly 
engaged in khat production, marketing, and distribu-
tion. The participants of the focus group discussion 
have inferred that Khat-producers’ purchasing power 
has increased and thereby created a market for other 
commodities and services. However, the international 
markets are closing their doors to khat which would 
negatively affect the inflow of foreign exchange to 
the country. This implies that the Amhara region of 
Ethiopia should work on finding other agricultural 
and non-agricultural alternatives. The bureau of agri-
culture should encourage Khat producers to allocate 
their lands to other cash crops and high-value fruits 
and vegetables that could compensate for the income 
of farmers and increase the foreign exchange earnings 
of the country.

The results of the statistical findings as well as the 
observation by the researchers have confirmed that 
khat is one of the most water-intensive crops and has 
serious implications for natural resource management 
in the region. The results of the focus group discus-
sion with the participants have implied that access to 
irrigation is important for increasing the market value 
of khat, and proper management of irrigation water 
through establishing a water user association would 
solve the shortage of supply of water to the khat pro-
duction. This would help to produce khat during non-
traditional harvest seasons. Moreover, the bureau of 
agriculture of the Amhara region and the ministry of 
agriculture at the federal level need to encourage the 
import of sprinklers and pumps (with reduced taxes) 
that could save the current usage of irrigation water, 
which is traditionally made by flooding the farmlands.

Field observation and review of the empirical lit-
erature (such as Al-Motarrebet al., 2002; Belwal 
& Teshome, 2011; Beyene et  al., 2017; Cochrane 
& O’Regan, 2016; Kandari et  al., 2014; Kleina & 
Metaalb, 2010; Megeressa et  al., 2014) have shown 
that there is no serious health problem related to 
increasing khat production from the farmers’ point 
of view. However, findings from FGDs and litera-
ture review show that khat consumers are exposed to 
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serious health problems such as cardiovascular dis-
eases, diabetes, blood pressure, and a reduction in the 
number of sperm cells. Besides, consumers could also 
develop additional habits such as smoking cigarettes, 
drinking alcohol, and unprotected sexual intercourse 
after consuming khat, which could worsen the nega-
tive health outcomes. Therefore, regional and federal 
governments should enhance the awareness of the 
youth on the negative effects of khat consumption, 
create employment opportunities and healthy recrea-
tional centers/facilities for the youth, and discourage 
its consumption by restricting its access to open mar-
ket and its affordability. Therefore, researchers, poli-
cymakers, scholars, and higher learning institutions 
operating in the study area need to come together to 
understand and devise proper running mechanisms 
for the controversies of khat production in a proper 
context in association with its economic, social, cul-
tural, and health implications.
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Table 9  Multicollinearity checks of a continuous variable 
(estatvif)

Source Own survey results, 2017

Variables Using Spss-22 Using Stata - 14 Remark

Tolerance VIF 1/VIF

AGE .213 4.60 0.217379
HHSZIMEQT .503 1.87 0.533954
FRMEXP .204 4.83 0.207142
PROLNDALKH .500 1.91 0.523955
TOTWKGCPTL .428 2.01 0.496640
TOTPHYSCPTL .512 1.92 0.520526
LVSCKHDG .625 1.50 0.664550
TOTHHAST .490 1.77 0.565405
DSRESIMKT .613 1.47 0.681656
DSFRMMRD .479 1.83 0.547120
AMTBRDMNY .819 1.22 0.821967
NoVisiPrYr .744 1.16 0.859175
Mean VIF 2.17
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