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maize are grown mainly in the humid west. Kolla refers to lowlands between 500 

and 1,500 meters. Predominant crops are sorghum, finger millet, sesame, cowpeas, 

teff and groundnuts. Woina-dega refers to midlands between 1,500 and 2,300 

meters, in which dominant crops include wheat, teff, barley, maize, sorghum, 

chickpeas, and haricot beans. Dega refers to highlands between 2,300 and 3,200 

meters. Predominant crops include barley, wheat, highland oilseeds, and highland 

pulses. Wurch refers to highlands across 3,200 and 3,700 meters m.a.s.l. Barley 

potato, and oath are common crops. Kur refers to highland areas above 3,700 meters, 

which are primarily used for grazing pasture. A majority of smallholder farmers 

undertake more than one activity and generate income from more than one source, 

such as crop diversification, which refers to a mix of farming systems rather than 

the shift from one given enterprise to another (Babatunde et al., 2008; Martin and 

Lorenzen, 2016; Morris et al., 2017). 

2.3 Crop Diversification in Ethiopia  

Agriculture is the most important sector in Ethiopia, as most Ethiopians depend on 

agriculture for their livelihoods. Though the importance of agriculture in the overall 

economy is declining as services and, more recently, industries are growing, it 

remains a major source of employment. Almost 70 % of work is in the agricultural 

sector (World Bank, 2018). 

Ethiopian agriculture is characterized mainly by smallholder farming, which 

generates close to 94% of agricultural GDP. The remaining 6% comes from a 

relatively small number o f  former state-owned or private agricultural enterprises 

(CSA, 2018).  

Agricultural production patterns vary markedly across Ethiopia according to agro-

climatic  conditions, mainly varying rainfall and elevation. Agricultural researchers 

distinguish five  agro-ecological regions in Ethiopia: moisture-reliable cereal-

based highlands, moisture- reliable enset-based highlands, humid lowlands, 

drought-prone highlands, and pastoralist  areas. Most smallholder farmers reside 

in the moisture-reliable cereal-based highlands, 59  per cent of the total cultivated 

area. Farm area in the drought-prone highlands accounts for 26  per cent of the total 

area cultivated. With farmers using virtually no irrigation, reliable  rainfall is an  
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essential condition to achieve good agricultural productivity. However, in the  

moisture-reliable enset-based highlands, 11 per cent of total farm area population 

pressure  has diminished farm size to such an extent that out migration has 

become a significant  pathway out of poverty. Cultivation in the two other areas 

(humid lowlands and pastoralist  areas) is less important, accounting for only 

3.9% of all cultivated regions in Ethiopia  (Seyoum, 2012). Crop diversification 

means the growing of different varieties of crops in the  arable land. It is also 

found that the higher the technical inputs, the lesser the degree of diversification; 

this concept is applied to individual farmers and different farms and regions.,  

Agricultural diversification, especially crop diversification, is necessary in third 

world  countries (Let, 2011).  

Ethiopia is the center of origin for crops such as Sorghum, Teff, Duram wheat 

Coffee, and Enset (Minot et  al., 2019). It is the center of diversity for many 

others such as wheat, barley, Ethiopian  Mustard, Chickpea, Lentil s, and Finger 

millet. Ethiopia is recognized as an essential source  of public goods associated 

with crop genetic diversity conservation, as it is a primary or  secondary center 

of diversity for several crops (Cavatassi et al., 2006). The tremendous  variation 

in altitude, temperature, rainfall, soil type, and ecological settings, as well as the 

diverse social and cultural conditions together with different levels of market 

integration, are  some of the possible explanations for the existence of remarkable 

genetic variation of crop varieties in the country (McGuire,2000).  

A large number of crops are grown in Ethiopia that  includes Cereals (teff, wheat, 

barley, corn, sorghum, and millet); Pulses (faba bean, chickpea,  haricot bean, field 

pea, lentil, soybean, and vetch); Oilseeds (Linseed, nug,  sesame,  and groundnuts, 

selfflower, sunflower, rapeseed), Vegetables (pepper, onion, tomato, carrot, 

cabbage), Root and Tubers (potato, cassava, sweet potatoes, beets,); Fruits (apple, 

peach, plum, grape, banana, citrus, papaya, pineapple, mango, and avocado); 

Fibers (cotton and sisal); Stimulants (coffee, tea, chat, and tobacco) and 

Sugarcane,(Gorfu and Ahmed, 2012). 
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Another study by Nuru and Seebens (2008) reported that household data from 

vill ages in North-Eastern Ethiopia, studying the impact of locations on crop choice 

and rural livelihood. Rural households understudy who has nearer to urban centers 

tend to allot more land to produce cash crops. In contrast, households that 

operate far from urban centers tend to allocate much of their land to grow staple 

crops. The study result revealed that proximity to urban centers, roads; education, 

wealth, and irrigation access are significant factors determining the crop 

choices in favour of producing high-value crops. 

Mussema et al. (2015), in Oromia Region Ethiopia, studies the determinants 

of crop diversification focused on the decision and intensity of crop. The study 

revealed that age, gender, education, farm size, labour supply, trade experience, 

grain income, other income, credit access, collective membership; Tropical 

Livestock Unit, oxen ownership, family size, farm plot, irrigation plot, soil fertility 

status, extension contact, market information, district distance, and farm distance 

were the most determinants factors of crop diversification. In contrast, the other 

determinants are a negative association between decision and intensity of crop 

diversification. 

Another side interest on crops carried out by Amare et al. (2018), reported that the 

barriers and determinants of the choice of crop management strategies to combat 

climate change in Dejen district Abay Basin of Ethiopia, the study revealed that the 

most significant determinant factors of the intention of crop management strategies 

were age, farming experience, income, agro-ecology settings, and farmland size. 

However, family size and access to government extension services negatively affect 

the likelihood of choosing crop diversification. 

In Ethiopia, a study by Kidane et al. (2018) has examined at a crop diversification 

and productivity in the semi-arid and sub-humid maize-legume production system. 

The researchers focused at factors like age, farm experience, gender, education, 

dependency ratio, Tropical Livestock Unit, and social capital. From these factors, 

the most significant drivers were dependency ratio, plot number, Tropical Livestock 
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Unit, credit access, extension service, cooperative membership, crop rotation, 

intercropping, and agro-ecology association with crop diversification. 

The study analysis of crop diversification on red pepper among smallholder 

farmers in Northwestern Ethiopia was done by (Dessie et al., 2019); the study 

revealed that various socio-economic parameters of age,  sex,  market information, 

and farm size were the significant influence on the status and extent of crop 

divarication. But education statuses, Total Livestock Unit, soil fertility status, access 

to extension, credit, cooperative membership, and crop diversification have a 

negative association. Crop diversification strategy plays a significant role in 

households, particularly on income and a means for nutritional improvement. It is 

necessary to a mechanism of risk reduction strategy to obtain food and income from 

multiple crop sources. However, various socio-economic, demographic, and 

institutional factors influenced the household’s decision and intensity of crop 

diversification. 

2.5. Empirical Literature of Crop Diversification 

Ethiopia has a broad geographic area (approximately 1.1 million ha), a diversity of 

agro-ecological zones, and soil conditions that permit the growth of a diverse range of 

crops (Bittinger, 2010). An Ethiopian study so proved that the physical farm 

characteristics strongly affect smallholders’ decision to diversify their crops or their 

method of subsistence, as indicated by the agro ecology (Benin et al., 2004; Deressa 

et al., 2009). Another study of interest on crop diversification was carried out by 

(Malik and Singh, 2002) in India. The composite entropy index (CEI) was employed 

in this study to assess the degree of crop diversification among small-scale farmers. 

The studytudy revealed that crop diversification was necessary for the economies 

based on agriculture, especially in Haryana, a region where staple foods cereals 

were grown. It acknowledged that grains alone could not support the process of 

economic development and growth. The study showed that most districts diversify 

towards vegetables, fruits, and flowers because of market availability. Other districts 

did not diversify due to the shortage of proper markets, risks involved, and 

lack of available irrigation facilities. 
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with crop diversification. Contrarily, access to irrigation, a plough, farming expertise, 

and fertilizer are all positively related to crop variety. 

 

 

Kemboi et al. (2020) conducted another study on crop diversification in Kenya. By 

adding redundancy to the agricultural system, diversification increases the variety of 

crop kinds that could be produced for the market and enhances the performance of the 

agro ecosystem. Farmers in semi-arid areas face particular difficulties when deciding 

whether to diversify their crop production. Several biophysical, social, and 

institutional factors that may affect the adoption of sustainable cultivation methods in 

semi-arid agricultural settings determined crop diversification. The results of the 

study showed that crop diversity levels in semi-arid agricultural systems are positively 

correlated with wealth, exposure to extension officers, field area, and precipitation. 

The Tigray region’s geographic location played a vital role in the diversification of 

cereal crops, and the Margalef index was used to assess agricultural production in the 

Ethiopian Highlands. Another study carried out in Northern Ethiopia revealed that the 

agro-climatic characteristics of the location (height, rainfall, and temperature) had a 

large and favorable impact on the variety and area allocation of barley (Abay et al., 

2009). 

 

According to Mesfin et al. (2011) carried out another study on crop diversification; 

the Tobit model revealed that extension, livestock, market information, irrigation, 

farm plots, and farm machinery ownership significantly affected crop diversification 

in eastern Ethiopia. Study on factors affecting farmer’s crop diversification in 

Ethiopia by (Rehima et al., 2013), the development strategy prioritized food crop 

diversification and commercialization. The study  focused on the determinants of 

farmer’s participation and the extent of crop diversification. Margalef index was 

used to measure the intensity of crops, and Heckman’s two-stage models were 

applied to estimate the farmer decisions of crop diversification.  

 

The study results showed that gender, education, trade experience, cooperative 

membership, resource ownership, land ownership features, access to extension 

services, and transaction cost are significant factors in farmers’ decisions and level 
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of crop diversification. Crop diversification has been considered an important 

strategy to stabilize farming income and enhance food security. In Ethiopia, past 

studies attempted to investigate the status and constraints of crop diversification to 

generate relevant information for policy formulation and actions, focusing on 

highland agro-ecological zones. Regarding crop diversification, the fractional 

probit regression model indicates a positive association in terms of dependency  

ratio, plot size, livestock ownership, access to credit, extension services, and the use 

of crop rotation practices (Kidane and Zegeye, 2018). From the above 

literature, socio- demographical and institutional factors are crucial crop  

diversification determinants. Comparing the level of crop diversification and its 

determinant factors would be the focus of this study. It is perhaps a failure to 

identify the factors determining the effective implementation of households’ 

crop diversification practices. Hence, this study may fill  the gap by identifying 

various crops and determinants among ACZs. 

       2.6 Conceptual Framework  

Crop diversification in the context of agriculture refers to cultivating more than two 

crops on a plot of land at the household level (Mithiya et al., 2018). Crop diversity 

increases the amount of land, water, and other resources that are accessible, giving 

farmers more practical options for growing different crops on their land (Ashfaq et al., 

2008). One of the most important and complex production matrices in the agricultural 

sector is crop diversification. Farmers want to diversify their crops for a variety of 

reasons, including lowering the risk of crop failure, shifting customer needs, shifting 

governmental policies, and the impact of climate change (Sichoongwe et al., 2014). 

From the economic point of view, crop diversification is treated by two 

analytical points: a problem of determining the optimal crop mix on production 

possibili ty or allocation of area frontier for increasing food security and alternative 

to income generation among farmers, secondly, as a risk reduction method for a 

farmer’s decision-making of all resources in producing a single crop with 

potentially high- risk covariance (Samuelson, 1967).  

Therefore the farmer’s decision of crop diversification is one of the major 

economic decisions in terms of income and food security.  
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Access to irrigation (ACIRRG ):  It is a dummy variable taking the value of 1 if the 

household head is used irrigation and 0 otherwise. This study expected that it is 

positively related to the choice of crop diversification strategies and the use of 

irrigation. 

 

Tropical livestock Unit (TLU ): is a continuous variable; Livestock is a valuable 

physical asset for smallholder farmers because it provides a valuable source of 

capital.It was hypothesized that ownership of livestock positively related to different 

crop diversification systems. 

 

3.7. Diagnosis of Data in the Model 

After fitting the Tobit model, the hypothesized independent variables were checked to 

the existence of Multicollinearity. Multicollinearity problem means when two or more 

independent variables in the regression equation are highly correlated. However, 

multicollinearity among the independent variables cannot be separated from the 

explanatory effect of each parameter estimate in the dependent variables. Therefore it 

is an important test to the presence of multicollinearity in the variables, andit 

measures multicollinearity associated with the variance inflation factors (VIF) defined 

as  

VIF (Xj) 
L
�5

�5�?�Ë�Õ
�.�«�«�«�«�«�«�«�«�«�«�«�«�«�«�«�«�«�«�«�«�«�«�«��������  

Where the���� �h
�6 is coefficient of determination when the variable Xj is regressed on the 

other independent variables (Gujarati, 1995). Therefore the variance inflation factor 

(VIF) was to detect the problem of multicollinearity for continuous variables.The VIF 

values of continuous  variables less than 10 (Gujarati, 2003). The result was there are 

no significant problem and not a perfect correlation in the data (see Appendix 5). 

There may be an interaction between two dummy variables; it can be a problem of 

multicollinearity. When the value of two or more variables is one, there is a strong or 

presence of multicollinearity problems; then, to detect this problem, pairwise 

correlation is used (see Appendix 6).  
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