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ABSTRACT 
 Homegarden agroforestry, mono-cropping, and Eucalyptus woodlots are common farming 

practices in northwestern Amhara region, Ethiopia. However, the financial profitability of these 

farming practices is not well known. Therefore, this study is conducted to assess the financial 

profitability of homegarden agroforestry, mono-cropping, and Eucalyptus woodlots in Dangila 

district, northwestern Amhara region, Ethiopia. A mixed research methods approach was 

applied to gather both quantitative and qualitative data. Multi-stage sampling technique was 

employed to select the study area, Kebeles, and sample households. A total sample size of 332 

households was selected using a simple random sampling technique. Primary data were 

collected from household surveys; focus group discussions (FGDs), and key informant interviews 

(KII). Data were analyzed using descriptive statistics and multinomial logistic regression. The 

findings revealed that all those farming systems show positive values for all financial indicators. 

Comparatively, the eucalyptus woodlot is found to be a more profitable farming system with an 

Equal Annual Equivalent value (EAE) of 655,130.64 ETB which is 1.7 times higher than 

homegarden agroforestry and three times higher than monocropping. Monocropping is more 

sensitive to output price while eucalyptus woodlot is more sensitive to interest rate. The average 

annual income of households is 57,793 ETB of which the main farming practices that include 

homegarden agroforestry, mono-cropping, and Eucalyptus woodlots contribute 13,656.33 ETB 

(23.6%), 21,976.08 ETB (38.7%), 18,093.51.66 ETB (31.3%), respectively and non-farm income 

contributes 4,067.22 ETB (7%).  The logistic regression analysis revealed that distance to the 

market, educational status, and age of household positively and significantly influenced the 

choice of households to practice homegarden agroforestry, mono-cropping, and eucalyptus 

woodlot farming system. However, the number of livestock, input price, pests and diseases, and 

family size negatively influenced the choice of household to these practices. It is concluded that 

monocropping, closely followed by Eucalyptus woodlots, is the main contributor to household 

income. In terms of financial attractiveness, eucalyptus woodlots are more profitable than the 

other land-use systems in the study area. This study suggests that the agricultural sector should 

create awareness to enhance the profitability of farming practices; create market linkage access, 

develop infrastructure and distribute inputs timely to farmers. 

Keywords/Phrases: Financial indicators, income, homegarden agroforestry, mono-cropping, 

eucalyptus woodlots 
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CHAPTER ONE: INTRODUCTION 

1.1 Background of the study 

Ethiopia has employed a wide range of methods to boost its economy through agriculture. These 

strategies have included new and better farming technologies, incentives for farmers, provisions 

for agricultural professionals' and farmers' education, and advancements in agricultural research 

(Baumgartner & Cherlet, 2015). Agroforestry is a better farming technology for improving rural 

incomes and nutrition, preserving biodiversity and environmental services, and assisting the poor 

in rural areas in their efforts to adapt to climate change (Awazi & Tchamba, 2019). It is also 

important for increased productivity by aiding in the restoration of the productive capacity of 

degraded lands and thereby ensuring food security which is now widely recognized in Ethiopia 

(Birhane, 2014). Ethiopia's economy is mostly based on agriculture, which employs an estimated 

75% of the employees, accounts for 40% of GDP, and produces 80% of its revenue from exports 

(Nasreen, 2022).  

In Ethiopia, the primary source of income is agriculture, specifically producing cattle in the 

lowlands and crops in the highlands for the production of food. However, the detrimental 

impacts of traditional land use have a significant impact on food systems, the wood supply, and 

agricultural output (Hurni et al., 2005; Ebabu et al., 2019). This calls for greater attention to 

agroforestry practices' implementation and utilization of the products from forest resources that 

are declining over time for the security of the remaining natural forest endowment (Hounsou-

Dindin et al., 2021). Numerous academics have studied the financial and economic benefits of 

various farming systems. However, there is a lack of well-documented data comparing the costs 

for different farming systems and household income contributions in Ethiopia (Shibire, 2017). 

Ethiopia's agricultural products are mostly consumed by households rather than being distributed 

on an widespread basis (Duguma, 2010). This was one of the reasons why agroforestry has been 

given less priority among land uses in the past (Kassie, 2016).  

 Franzel et al., (2001) also stress that the estimates of the inputs and outputs should also be based 

on what the farmers encountered at their standards, which overall leads to realistic estimates of 

the necessary information for the financial analysis. Agroforestry systems are now the main 
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focus of attention for researchers and policymakers (Akamani & Holzmueller, 2017). 

Agroforestry is seen to offer enormous potential to stop destructive environmental deterioration, 

improve the availability of forest products, and provide rural poor people with additional income 

(Bustamante et al., 2014). Homegarden agroforestry is believed to be more diverse and provides 

multiple services for the household than other mono-cropping systems and this is due to the 

combination of crops, trees, and livestock (Linger, 2014).  Robert and Tim (2004) stated that 

homegardens are believed to give families a variety of benefits, including improving nutrition 

and producing additional revenue for the household. The proper economic evaluation of 

agroforestry practices was the least priority research area in the 1990s but stressed that now there 

is a need for the appropriate assessment of the economic, social, and environmental costs and 

benefits of the practices (Duguma, 2010). The financial return from a parcel of land allocated for 

eucalyptus woodlot, mono-cropping, and homegarden agroforestry practice can make the 

household decide on the best practice and amount of land allocation to maximize the benefits 

(Shibire, 2017). The financial benefits of various land use alternatives have a direct impact on 

land use decisions, indicating that elements that enhance land use profitability farmers switch to 

cropland rapidly (Miao et al., 2014).  Mono-cropping is the practice of cultivating the same type 

of crop on the same piece of land year after (Getahun, 2012). In the past, monocropping systems 

were considered to be the highest advancements in agriculture since they were considered to 

produce enough to deal with the challenge of food shortages (Abebe, 2005). However, concerns 

around the potential long-term sustainability and environmental effects of the detrimental 

practice of extensive farming systems have come up recently. Because of its many benefits, 

agroforestry has received special attention as a feasible land use, especially in nations with 

limited resources (Rasul & Thapa, 2002). 

Eucalyptus was introduced to Ethiopia in the second half of the 19th century due to the rising 

demand for forest products for construction and fuel (Abebe Birara et al., 2019). Eucalyptus is 

among the most economically important tree species for short-rotation plantations as an option 

for biomass and fiber production (Baum et al., 2009). In the central highlands of Ethiopia, 

eucalyptus woodlots pleased the households with more financial cash as compared to boundary 

plantings and homegardens (Duguma, 2013). However, there are major conflicts between crop 

production and forestry due to the growing gap between the availability and demand for 

agricultural land (Kassa, 2015).  Conversions of croplands, grasslands, or cash crop fields to 
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eucalyptus plantations have become common trends in Ethiopia. Reasons for the conversions are 

better return from eucalyptus than crop farming (Warkineh et al., 2021). The eucalyptus woodlot 

farming system contributes significantly to rural income modification by providing subsistence, 

cash incomes, safety net, and employment opportunities at the household level (Gizachew, 

2017). Higher planting densities and rotation intervals that were closer to the best economic 

rotation also yielded significantly greater benefits (Yordanose, 2023). Eucalyptus woodlots are 

more financially profitable than bamboo plantations, crop, and Acacia decurrens plantations in 

Banja district northwestern Ethiopia (Siyoum et al., 2022).  

 The financial benefits that farmers can draw from the woodlots established either on household 

farmland or community woodlots will also be an improvement in the land conditions of the 

farmer (Eshetu et al., 2018). It is better to analyze the costs and benefits of each land use to 

compare relatively attractive consumptions (Fontana et al., 2013). It is important to determine 

which land use approaches are most beneficial to households to enhance the quality of living for 

people living in rural areas, as various land uses are assessed on profitability and include a 

variety of costs and benefits (Fontana et al., 2013). Moreover, evaluating the profitability of rural 

households' land use decisions is essential for responsible people to develop strategic 

interventions that enhance productivity and sustainable land uses (Rasul & Thapa, 2006). 

Individuals make decisions on how to use their land based on the economic opportunities and 

limitations that have been established by markets, statutes, and institutions (Lambin & 

Meyfroidt, 2011). The financial cash flows in the farming practice of homestead agroforestry, 

monocropping, and eucalyptus woodlot systems can help the farmers decide on their land use 

practices. Moreover, farming practices can be integrated into the best combination of a better 

financial return considering the available resources (Eshetu et al., 2018). However, efforts to 

study the comparative financial analysis of homegarden agroforestry, monocropping, and 

eucalyptus woodlot in northwestern Amhara, Ethiopia, in general, and in the study area 

specifically are still limited. This study was conducted to generate evidence on financial 

profitability, and relative contribution to household income from homegarden agroforestry, 

monocropping, and eucalyptus woodlots, and to identify factors that affect households' choice to 

these practices in Dangila district, Awi Zone, Northwestern Ethiopia. 
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CHAPTER TWO: LITERATURE REVIEW 

2.1 Concepts and Definition of Agroforestry 

The professionals and scientists who study and deal with agroforestry have provided a variety of 

definitions and concepts. Although many of the definitions differ in some respects, there are 

always significant similarities (Zinngrebe et al., 2020). Most of the world's traditional land uses 

have been created by subsistence farmers who include trees in their farming operations. Thus, 

agroforestry land use is a land use system with the dual purpose of increasing natural resources 

management and improving the productivity of land (Anshiso et al., 2017). Agroforestry, a 

traditional farming method with an ecological foundation, incorporates trees into farming 

systems to improve agricultural output and soil fertility, prevent erosion, preserve biodiversity, 

and diversify household and community income sources (Ajijur et al., 2015).  

Ethiopia has identified various agroforestry techniques based on how well they fit the country's 

various agro-ecologies and current land use issues (Diriba et al., 2022). A different, possibly less 

expensive solution for Ethiopian agricultural sustainability and intensification is agroforestry 

(Kassie, 2016). Agroforestry is crucial for improving rural incomes and nutrition, preserving 

biodiversity and environmental services, and assisting the poor in rural areas in their efforts to 

adapt to climate change (Kassie, 2016). It is also important for increased productivity by aiding 

in the restoration of the productive capacity of degraded lands and thereby ensuring food 

security. This significance is currently well-acknowledged in Ethiopia (Birhane, 2014). 

Agroforestry systems can be quite straightforward and sparse or extremely intricate and dense. 

Alley cropping, farming with trees on contours, perimeter fencing with trees, multi-story 

cropping, intercropping and tree fallows, parkland systems, homegardens are just a few examples 

of the wide range of practices it comprises (Wojtkowski, 2010). Many of these practices are 

traditional land-use systems. Thus, agroforestry is not one specific method but rather the broad 

idea of incorporating trees into agriculture and animal systems to create multi-functionality 

(Iiyama et al., 2018). There is no distinct line separating agroforestry from agriculture or forestry 

(Linger, 2014).  
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Table 2.1. Definition, management and component of three farming systems 

Farming systems Management and crop/tree species 

HAFPs Homegarden agroforestry is a traditional land use system where trees, 

shrubs, crops, and livestock are grown together in and around households. 

It is an intimate, multi-story system that is intensively managed by the 

household. It requires careful planning and management to ensure the 

sustainable production of diverse crops and tree species. This includes 

selecting suitable plant species, maintaining soil fertility, and optimizing 

water use within the homegarden. The components of HAFPs typically 

include fruit trees, vegetables, medicinal plants, ornamental plants, and 

sometimes livestock.  

Mono-cropping Monocropping is a farming practice where a single crop species is grown 

on a large scale over an extended area. It involves planting the same crop 

in the same field year after year. It requires intensive management 

practices such as the use of synthetic fertilizers, pesticides, and irrigation 

to maintain crop productivity. The main component of monocropping is a 

single crop species cultivated in a field. For example, teff, wheat, maize, 

soybeans, barely and other crops. 

Eucalyptus woodlot A eucalyptus woodlot is a plantation of eucalyptus trees established for 

timber production, fuel wood, pulpwood, or other commercial purposes. 

Eucalyptus trees are fast-growing and adaptable species that are 

commonly used their economic value. Eucalyptus woodlot involves site 

selection, planting, thinning, pruning, and harvesting operations. Proper 

silvicultural practices are essential to maximize timber yields and ensure 

the sustainability of the woodlot. The components of a eucalyptus woodlot 

include eucalyptus tree species planted in rows with spacing personalized 

to the desired end use (e.g., timber production or fuel wood).  
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the fact that many of them lack the education required to choose row and tree crops in a way that 

maximizes yields on agroforestry production (Assouto et al., 2020). For instance, a bad crop-tree 

mix may have considered the viability of alternative agroforestry production combinations to 

decline yield and economic position for smallholder farmers (Masse et al., 2015).  

Numerous researchers have noted that to be successful as an agroforestry farmer, farmers need to 

possess the necessary knowledge and abilities, belong to farmers' associations, communicate 

with researchers and extension agents, and have the security of land tenure (Meijer et al., 2015). 

The majority of small farmers lack many of these resources, making it extremely challenging for 

them to engage in agroforestry production. Despite agroforestry's more complexity than 

monoculture, farmers who can master it stand to benefit greatly. For instance, a farmer who 

grows maize and mangoes on the same property may be able to produce three different products: 

corn, wood, and mangoes (Sollen-Norrlin et al., 2020). Therefore, from the perspective of food 

security, the aforementioned farmer has improved his/her food security by having two food 

crops: mangoes and maize, which can be consumed or sold (Magcale-Macandog et al., 2006). 

Nonetheless, compared to a system of changing crops, an agroforestry system can offer much 

more benefits. Agroforestry is a bigger variety of crops, and larger herds of livestock, and in 

addition to a more consistent supply of wood and protection from floods and droughts, 

agroforestry, according to some studies, promotes more sustainable and lucrative production 

(Sebukyu & Mosango, 2012). In addition to increased food production, farmers often benefit 

from the sale of fuel and lumber, which enables them to buy more food supplies. For farmers 

who devote more of their farms to non-food production, having a second source of revenue to 

buy food is crucial (Chiwindo, 2016).  

2.3 Cost and Benefit of Homegarden Agroforestry, Eucalyptus Woodlot, and Mono-

cropping 

According to Ayana & Lejissa (2020), when compared to land use options that depend on wood 

or cereal for a monoculture, the mean establishment and management costs of tree cereal mixed 

cropping were 1.03 and 1.3 times higher, respectively. The type of land use that requires the least 

input is forest woodlots. This is mainly due to the land use types' low management cost 

requirements. According to Eshetu et al.,(2018), woodlot is superior as it provides high financial 
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return and demands less investment costs as compared to homesteads in the same area. 

Agroforestry systems interest intensive management activities which results in labor costs that 

are 3 times greater in multi-strata agroforestry systems than in standard monocultures (Rahman 

et al., 2007). According to Phimmavong et al. (2019), the intercropping with cassava model 

would yield just US$8750/ha, however, both the monoculture and intercropping with rice models 

each have gross tree revenue of US$9600/ha.  

Homegarden agroforestry shade trees have low management costs and are considered a saving 

account that can be realized at times of low prices or failure of the underlying crop (Sahilu, 

2017). There are obvious direct costs associated with adopting a mono-cropping system but some 

of the indirect costs such as high soil erosion and rising water tables, are often ignored 

(Chiwindo, 2016).  Both cash and noncash inputs are involved in the production as an input and 

in most cases, labor cost is noncash where family labor is applied. In the study area during peak 

season, family labor is not enough. The fixed cost of production is the land tax which is fixed by 

the state. Proper selection and management of permanent shade species can reduce labor input 

considerably. The establishment cost of the multi-strata agroforestry system in Northern 

Bangladesh was 1.33 times higher than the establishment cost of traditional mono-cropping 

(Rahman et al., 2007). The opportunity cost of this choice, for instance, is 800 kilograms of corn 

if one hectare of maize generates 800 kilograms of production and a farmer chooses to grow 

maize and coconuts in a homegarden agroforestry system. Most often, the mono-cropping of 

maize is preferred over the agroforestry method for homegardens because farmers lack the 

necessary knowledge and other crucial agroforestry abilities (Chiwindo, 2016).  

2.4 Financial profitability of homegarden agroforestry practice, Mono-cropping, and 

Eucalyptus woodlot 

Financial profitability is a major criterion for making decisions for producing any crop at the 

farm level. A study conducted in Tanzania agroforestry practices generated an NPV of US$388 

per hectare, which is six times higher than the net benefit obtained in conventional maize fallow 

systems (Shode & Amanuel, 2016). Another study reported that the net benefit of agroforestry 

practices is 44 to 58% superior to non-fertilized continuous maize production practices (Ajayi et 

al., 2009). Kassa (2015) reveals that agroforestry practice in Wondo Genet, Ethiopia has a higher 
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Equal annual equivalent value (EAE) than the mono-cropping system. According to  Getahun 

(2012), the three economic performance indicators showed that the fruit-tree-based agroforestry 

system has the highest net present value (NPV), benefit-cost ratio (BCR), and Equal annual 

equivalent value (EAE) followed by mono-crop of sugarcane, sequential mono-crop of tomato 

with maize, and sequential mono-crop of potato with maize, respectively. This means that the 

agroforestry land use is the best land use practice with the highest financial return than that of the 

monocrop land use. A study conducted by (Rahman et al., 2007) in the Northern Bangladesh 

showed that the NPV of a multi-strata agroforestry system was 5 times higher than the NPV of 

traditional monoculture. The BCR of the multi-strata agroforestry system was 2 times higher 

than the traditional monoculture. 

According to Mekuanent (2024), the net present value (NPV) and Equal annual equivalent value 

(EAE) per hectare of homegardens and coffee practices were positive across all households at 

discount rates of 10% and 20%. But net present value (NPV) and Equal annual equivalent value 

(EAE) per hectare of homegardens were not positive for 1% of households at the discount rate of 

30% and 50%. According to Anshiso et al., (2017), based on financial criteria indicators, 

agroforestry land use is a more profitable land use than mono-cropping land use. All the 

agroforestry practices had a positive NPV and a BCR greater than unity. The homestead has the 

lowest benefit-cost ratio (BCR), which may be attributed to the high compounded cost per unit 

area. For example, homesteads require 57 % more expenditure as compared to a woodlot grown 

on the same land unit at a 10 % interest rate (Duguma, 2013). Due to their higher and greater 

benefit-cost ratio (BCR), all agroforestry practices were particularly financially interesting to 

farmers. Nonetheless, as the interest rates increase, the financial attractiveness of boundary tree 

growing and homestead practices decline sharply and it is important to carefully see the interest 

rates (Duguma et al., 2010).  

According to Shibire (2017), The net present value (NPV) of homegarden agroforestry practice 

has a higher profit gain of 1.33 times that of the eucalyptus woodlot farming system. The benefit-

cost ratio (BCR) of homegarden agroforestry practice is 2.04 while the eucalyptus woodlot 

assembles the Benefit-cost ratio (BCR) of 1.43 per hectare of production. The internal rate of 

return (IRR) is 44% for homegarden agroforestry practice and 129.8% for eucalyptus woodlot. 

This means that investing in homegarden agroforestry practices above 44% of interest rate is a 
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loss for the household while it extends up to 129.8% to invest in the eucalyptus woodlot. 

Financially cereal mono-cropping practices are profitable to farmers with positive net present 

value (NPV), Equal Annual Equivalent (EAE), value, and greater than unity benefit-cost ratio 

(BCR) (Mekuanent, 2024). When compared to other land use patterns, eucalyptus woodlots have 

the highest net present value (NPV), indicating that they are the most financially profitable 

activity per unit area of land (Duguma et al., 2010). Furthermore, enhancing its financial 

attractiveness is the fact that it has the highest positive benefit-cost ratio (BCR). This indicates 

that a single unit cost for eucalyptus woodlots produces more benefits than investing in the other 

land use types. In contrast to homesteads in the same location, eucalyptus woodlots are highly 

preferred due to their lower capital requirements (by 27% less input) when comparing the 

establishment financial requirements, which are determined using uncompounded expenses of 

the first two years of setup (Duguma & Alliance, 2021). 

2.5 Financial evaluation criteria 

The four most widely used metrics for measuring an investment's performance are Net Present 

Value (NPV), Benefit Cost Ratio (BCR), Internal Rate of Return (IRR), and also Equal annual 

equivalent value (EAE) (EU, 2014). The net benefit from each farming system is discounted to 

reflect its current value or net present value (NPV). The compromise instruction is to approve an 

investment if the net present value (NPV) is positive and to reject it if the net present value 

(NPV) is negative. It is a valuable indicator for comparing farming systems. The net present 

value (NPV) of each farming system can be compared to determine which farming system is the 

most profitable. The largest net present value (NPV) represents the most profitable activity after 

discounting it with the same discount rate and time frame (EU, 2014). According to its extremely 

high NPV when compared to other land use kinds, eucalyptus woodlot is deemed to be the 

practice that produces the highest financial return per square meter of land (Ayana & Lejissa, 

2018). Whatever with a BCR below one suggests a negative return, whereas anything above one 

indicates that the practice is financially worthwhile to invest in the predicted growth rate of an 

investment is its internal rate of return. The internal rate of return (IRR) must also be greater than 

the opportunity cost (market interest rate) of the money invested for a practice to be considered 

acceptable. When comparing two agricultural methods, the one with the higher IRR will be 

picked (EU, 2014).  
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B) 

Figure 3.2. Annual rainfall in (mm) (A) and minimum and maximum temperature (°C) (B) in 

2013-2023. Data were obtained from the national meteorological services western Amhara 

region, Bahir, Dar. 

3.1.4 Land Use and Vegetation Cover 

The study area's plants mainly consist of plantation forests of eucalyptus and Acacia Decurrens, 

with natural tree species which include Wanza (Cordia Africana), various Acacia species, and 

Messina (Croton macrostachyus) found in the district's mid-highland (Woyna Dega), 

lowland(Kola), and highlands (Dega) agro-ecological zones district (Leyew, 2011). The natural 

vegetation in the district was almost destroyed due to increased demand in the last decade for 

agricultural land due to population growth, and the non-rehabilitation of degraded agricultural 

areas. Vegetation cover plays a major role in retaining soil and water and in modifying the 

extremes of local (Micro) Climate. The highlands of the study area were once renowned for their 

thick forest of indigenous species. But land pressure for agriculture and Settlement and 

consequent deforestation has resulted in their degradation and eventual transformation of most of 

the original Vegetation into bush and grasslands. 

3.1.5 Population  

According to the Dangila District Office of Agriculture (DDAO, 2023), Dangila District has a 

total population of 187,209 of which 94,707 (50.58%) are males and 92,502 (49.42%) are 

females in urban and rural dwellers. 
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3.1.6 Agriculture and Economy 

Agriculture is the main economic sector in the study area. It plays an essential role in economic 

growth and development in the area. The present land use of the area is dominated by traditional, 

rain-fed, subsistence peasant farming on individual holding and traditional grazing on the flat 

cultivated land. The mixed farming method, which produces trees, crops, and livestock side by 

side and uses the latter as a current animal and crop residue as a feed source, is the trademark of 

the agricultural production system. A variety of crops, such as annual and perennial crops, grow 

under rain-fed and irrigation systems. The study area's most common cereal crops are finger 

millet, wheat, teff, and maize. Besides cereal crops, a variety of vegetables (onion, tomato, 

pepper, cabbage, and potato), cash crops (coffee, Rhamnus), and fruit crops (banana, avocado, 

and orange) are also grown. In the district, crops, fruits, and vegetables are also grown using the 

traditional irrigation system (Mbedzi & Gondo, 2010). 

3.2 Research Design 

In this study, combining qualitative and quantitative research methods, called mixed research 

methods, is used. Thus, this research followed a mixed research methods approach to collect 

quantitative and qualitative data needed to address the research problem. The mixed research 

approach minimized some of the limitations of using single phenomena treated independently 

(Creswell, 2003). A quantitative research approach was used to get information about the cost 

and benefit of the three-farming systems using structured questionnaires, whereas a qualitative 

research approach was employed using key informant interviews and focus group discussions as 

data-gathering instruments. From the analytical design, a cross-sectional survey design was 

employed. Because it allows data to be collected at a single point in time without repetition from 

the representative sample from January 2023 up to March 2023. The reason for the choice of 

such a design is that it is easier and more economical to conduct especially resource constraints 

like time, labor, and money dictate the results, as is what was true for the case of this study 
(Creswell, 2003). A cross-sectional study is also descriptive and it is very important to look at 

how things are at the present, without any sense of whether history or trend at work, and it 

reduces money and time wastage(Creswell, 2003).  
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using a simple random sampling technique based on the proportion of households from each 

Kebeles. From Legaba, Quandisha, and Agaga Kebeles sample households were determined 

proportionally to their respective total household headed at each Kebeles presented in (Table 3. 

1). To get the sampling proportion of each Kebele equal to the household per sample Kebele 

team's sample size is divided by the total household for sampled kebeles. 

Table 3.1.Number of sampled households and proportion distribution of Kebeles 

No List of 

Kebeles 

Total population 

per Kebeles 

Total HHs per 

Kebeles 

Sample HHs from 

each Kebele 

 Sampling 

proportion (%) 

1 

2 

3 

Legaba 

Quandisha 

Agaga 

3149 

1474 

2942 

612 

684 

650 

104 

117 

111 

31.45% 

35.15% 

33.4% 

Total 7565 1946 332 100% 

3.4 Data Source and Collection Method  

This study has used primary data. Primary data from the study Kebeles were collected through 

household surveys, focus group discussions, and key informant interviews, with the help of 

experts from the district agricultural and natural resource office. The primary data source was 

focused on the cost and benefit and the related issues of homegarden agroforestry, mono-

cropping, and eucalyptus woodlot farming systems in the study area. For homegarden 

agroforestry practices and eucalyptus woodlot data were collected for zero to seven years. This is 

because the rotation age of eucalyptus and tree components of homegarden agroforestry in the 

study area is seven years. For monocropping/crops, data were collected for the 2022/2023 

production year. This is because farmers in the Dangila district produce crops with a rotation 

system. A field does not cultivate the same crop for consecutive years. Hence, getting and 

estimating the input and output/revenue data of a crop grown on the same piece of the field for 7 

years successively is very difficult. In addition, price data for cereal crops for 7 years was not 

sufficiently available. The cost categories collected for homegarden agroforestry, monocropping, 

and eucalyptus woodlot include land preparation (plowing), fertilizer, seed, seedling, planting, 

management cost (weeding and hoeing, thinning, pruning, and regular attendance against 

livestock and thieves), harvesting and threshing, transport, labor cost, and land tax. Labor cost, 
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fertilizer cost, and seedling cost were the major costs for homegarden agroforestry, 

monocropping, and eucalyptus woodlots in the study area. The value of harvested fruit stems, 

branches, leaves, fuel wood, poles, crops, trees, spices, vegetables, and straws utilized for 

domestic use or sold for a profit was counted to determine the income from homegarden 

agroforestry, monocropping, and eucalyptus woodlots. Information on products, revenue, sales, 

and costs has been collected from households' input used, output gained, and consumption. The  

semi-structured questionnaires where used to get quantitative information from households on 

yield harvested, the area under cultivation, prices of inputs, labor wage per day, and qualitative 

information for socioeconomic characteristics of the household. Nine key informant interviews 

were conducted to support the household survey and obtain detailed information about those 

farming systems.  

3.4.1 Household survey 

A household survey is one of the most popular data collection tools used to gather information 

about individuals. For the household survey, 332 households were selected using a simple 

random sampling technique based on the proportion of households from each Kebeles. From 

Legaba, Quandisha, and Agaga Kebeles 104, 117, and 111 sample households were selected 

respectively and determined proportionally to their respective total household headed at each 

Kebeles. Surveys were based on the need to collect information about a well-defined population 

by using structured questionnaire. The researcher used similar questions for all the respondents 

of the sample and collected data from the sample household heads through the use of close-

ended and/or open-ended questions. It is also comparatively inexpensive and easy even when 

gathering data from large numbers of people spread over a wide geographic area and reduces the 

chance of evaluator bias (Fox et al., 2007). The questionnaire was prepared in English first and 

then translated into Amharic. One enumerator was selected with the help of the district 

agricultural office. The enumerators were graduates and familiar with the study Kebeles. And 

also the enumerator knows local customs and traditions. Their role was to convince farmers to 

voluntarily respond without hesitation and give actual information during the interview. Regular 

monitoring is conducted by the researcher while enumerator is interviewing the respondents and 

daily evaluation of the filled questionnaires was undertaken throughout the data collection 

processes. In this study, the household is the unit of analysis. 
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3.4.2 Focus group discussion (FGD) 

Focus group discussions (FGDs) are a method of collecting qualitative data in this study. This is 

undertaken in such a way that after obtaining the necessary data from the respondents through 

the interview, the discussion is held in each sampled Kebeles. The respondents for focus group 

discussions (FGD) participants were village leaders, model farmers, and community elders. In 

the focus group discussion (FGDs) four people were selected from each Kebeles purposively 

with the help of Dangila agricultural office workers. Totally 12 respondents were employed to 

identify unclear ideas and information related to the subject under study. The major issues raised 

during the focus group discussions to get detailed information about the contribution of 

homegarden agroforestry, mono-cropping, and eucalyptus woodlot farming systems, identifying 

determinant factor that affects the choice of households to practice homegarden agroforestry, 

mono-cropping, and eucalyptus woodlot farming systems, and the cost and benefit of those 

farming systems in the study area.   

3.4.3 Key Informant Interview (KI) 

The key informants (KIs) are interviews with specially selected individuals who have a long 

period of experience in a certain community or specialized knowledge or skills in a certain topic 

(Atiso, 2017). The selection of key informants was done by selecting three farmers from each 

Kebeles purposively and one-to-one interviews were conducted with the selected key informants 

with the help of Dangila agricultural office workers. A total of 9 key informants were employed 

in this study. These individuals were selected because they are believed to have unique 

information and understanding of problems, local requirements, and interests about the cost of 

the product, variables of financial profitability, and consumer demand for each farming system. 

However, care must be taken when selecting key informants to ensure that various categories of 

people in society are represented (Tang, 2011). A semi-structured checklist with interactive 

conversions was prepared with the informants to gain special knowledge about the past and 

financial profitability of homegarden agroforestry, eucalyptus woodlot, and mono-cropping in 

the study area.  
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was calculated by summing revenues of the respective farming system of the sampled 

households and discounted by a 7.5% interest rate at zero up to seven years to calculate net 

present value, benefit-cost ratio, internal rate of return and Equal annual equivalent value for 

homegarden agroforestry and eucalyptus woodlot and one year for a monocropping system in the 

study area. The financial analysis consists of the yield obtained from each component of the 

farming systems and the price of outputs sold in the local market.  

 

According to Vawda et al. (2003), the viability of investments and decisions should be based on 

financial indicators. The benefits of homegarden agroforestry started two years like Rhamnus 

(Rhamnus prinoides) and the benefit of eucalyptus woodlot components started five years this 

depends on the management of households in the study area. The financial benefit of mono-

cropping farm components can be realized for one year. Based on this, all costs and benefits 

were summed up for every year, and the financial profitability indicators were calculated by 

discounting the cost and benefit streams back to the establishment year using the appropriate 

period discount rate. These indicators are Net Present Value (NPV), Benefit Cost Ratio (BCR), 

and Internal Rate of Return (IRR). To calculate the average cost and benefit per hectare for 

homegarden agroforestry, monocropping, and eucalyptus woodlot divide the total costs and 

benefits by the number of hectares to determine the average cost and benefit of homegarden 

agroforestry, monocropping, and eucalyptus woodlot farming systems per hectare in the study 

area.  

Net present value (NPV):  The net present value indicates returns to land. It is a combined value 

used in whole life cycle analysis to measure the resultant financial benefit of agroforestry and 

other land use when all costs and benefits are taken into consideration. The present values of the 

costs and revenues attained from the investment activity (Mouysset et al., 2019; Nigussie et al., 

2020). To calculate the net present value of all costs and revenues associated with homegarden 

agroforestry, monocropping, and eucalyptus woodlot farming systems are earned. Discount the 

costs and revenue based on the current minimum saving interest rate of the National Bank of 

Ethiopia (NBE) the interest rate of 7.5%. The net present value is the sum of all net cash flows 

for 0 up to 7 years for homegarden agroforestry and eucalyptus woodlot and zero up to one year 

for different monocropping products where the discount factor is a common reference interest 
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the knowledge and skills of farmers to increase the choice of households for a profitable farming 

system. In this study access to extension services was hypothesized to have a positive 

relationship with the choice of households to practice homegarden agroforestry, eucalyptus 

woodlot, and mono-cropping farming system.  

Education status of household head (Edu_stu): It is a dummy variable that takes 1 if the 

household head is literate and 0 illiterate. Farmers who receive formal education are better able 

to identify, evaluate, and respond to new occurrences within the framework of risk. The level of 

education of the demographic presence targeted plays a significant role when it comes to making 

the person ready to apply the required practice. In this study, it is hypothesized to have a positive 

influence on the choice of households to practice homegarden agroforestry, mono-cropping, and 

eucalyptus woodlot farming system. 

Use of credit service (Cred_serv): It is a dummy variable, which takes a value of 1 if the 

household uses credit and 0 otherwise. Credit service is important, making farmers more 

initiations and increase the choice of households to practice homegarden agroforestry, eucalyptus 

woodlot, and mono-cropping farming systems. This study hypothesized that the use of credit 

services has a positive relationship with the choice of households to practice homegarden 

agroforestry, mono-cropping, and eucalyptus woodlot farming system. 

Family size (Farm_size):  It is a discrete variable expected to influence the choice of households 

to practice homegarden agroforestry, mono-cropping, and eucalyptus woodlot. Since, 

homegarden agroforestry and mono-cropping are labor-intensive activities, meaning that families 

with less labor cannot afford to take up the technology of homegarden agroforestry practice and 

may not practice mono-cropping. This means that families with fewer labor households choose 

more Eucalyptus woodlots than homegarden agroforestry practice and mono-cropping. Large 

family size is normally associated with a higher labor endowment enabling a household to 

accomplish various agricultural activities on time. In this study, it is hypothesized to have a 

positive relationship with practicing homegarden agroforestry practice, mono-cropping, and 

eucalyptus woodlot farming systems. 

Total number of livestock (TLU): This variable represents the total number of livestock units 

owned per individual sample household and is measured in TLU (Appendix 1). A household 
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price of input either negatively or positively influences the choice of households to practice 

homegarden agroforestry, mono-cropping, and eucalyptus woodlot farming systems. 

Table 3.2.Explanatory variables and expected effect on homegarden agroforestry practice, mono-

cropping, and eucalyptus woodlot 

Explanatory 

variables 

Continuous 

variables 

  Measurement Types of variables   Expected sign 

Age_hh Age of household 

heads 

       Year Continuous -/+ve 

Farm_size Total farmland 

size 

     Hectare Continuous +ve 

Dist_mark Distance from 

market 

      Km Continuous -ve 

TLU Total number of 

livestock  

     TLU Continuous -ve 

Fam_size Family size of the 

household 

    Number Discrete +ve 

In_price Input price     ETB Continuous +/-ve 

Explanatory 

variable 

Dummy variable   measurement Types of variables Expected sign 

Sex_hh Sex of household 1 if a household is 

a male: 0 females 

  Dummy -/+ve 

Ext_serv Extension service If 1, is yes,0 is No   Dummy +ve 

Cred_serv Credit service If 1, is yes,0 is No  Dummy +ve 

Pest_dise Pests and disease If 1, yes,0 is No  Dummy -ve 

Edu_ stat Educational status If 1, litrate,0 is 

Illiterate 

 Categorical +ve 

Note: + = positive relationship; - = negative relationship 
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CHAPTER FOUR: RESULTS AND DISCUSSION 

4.1 Socio-economic characteristics of the respondents 

4.1.1 Descriptive analysis of continuous variables  

Age of the respondents: Age was one of the demographic characteristics assumed to 

influence the choice of individual households to practice homegarden agroforestry, eucalyptus 

woodlot, and mono-cropping farming systems. Regarding to age the mean age of households 

practicing homegarden agroforestry, mono-cropping, and eucalyptus woodlots was 50.75, 48.52, 

and 53.75, respectively (Table 4.1). This indicates that farmers who practiced the monocropping 

farming system were younger than those implementing the eucalyptus woodlot farming system, 

and those farmers implementing the homegarden agroforestry system were older than those who 

practiced the monocropping farming system.  This may be due to farmers implementing the 

mono-cropping farming system is often associated with mechanized agricultural practices. The 

older age of farmers practicing homegarden agroforestry and eucalyptus woodlot may be 

attributed to the sustainable nature of this farming system, which often involves intercropping 

and homegarden agroforestry practices that require more experience and knowledge. 

Farm size: The mean and standard deviation for homegarden agroforestry were 0.71 and 0.32 

hectares, respectively. The mean and standard deviation of the farm size for mono-cropping 

sample households were 0.88 and 0.46, and the mean and standard deviation of the farm size for 

eucalyptus woodlot sampled households were 0.78, 0.37 hectares, respectively (Table 4.1). The 

survey result showed that there were differences in the farm size used for homegarden 

agroforestry, monocropping, and eucalyptus woodlot farming systems. Households that were 

involved in monocropping farming had bigger farms than those that were involved in 

homegarden agroforestry and eucalyptus woodlot This may be that mono-cropping, which 

typically involves the cultivation of a single crop covering a large area, may require more land 

resources compared to homegarden agroforestry and eucalyptus woodlot farming. The larger 

farm sizes for mono-cropping households could be attributed to factors such as market demand 

for specific crops, or access to larger landholdings. 
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Distance from the market center: The mean distance from the market center of households 

practicing homegarden agroforestry, mono-cropping, and eucalyptus woodlots was 2.46, 2.26, 

and 2.76 km, and the standard deviations were 1.52, 1.56, and 1.54 km, respectively (Table 4.1). 

The survey indicated that households practicing mono-cropping are living nearer to the market 

center than those practicing homegarden agroforestry and eucalyptus plantations. Similarly, 

households practicing homegarden agroforestry are living nearer to the market center than those 

producing eucalyptus woodlots sampled households. This may be due to mono-cropping 

households being beneficial in terms of easier access to markets, use of high inputs, the potential 

for higher market prices, reduced transportation costs, and the planned decision to focus on 

commercial crop production that requires frequent market interactions. And eucalyptus woodlot 

farming has a greater distance from the market center on average compared to those practicing 

homegarden agroforestry and monocropping farming systems. This may be due to eucalyptus 

woodlot farming households that may be related to the specific requirements of timber 

production, which may not require frequent market appointments or direct access to markets and 

the availability of suitable land for tree planting further away from market centers. 

Family size: The mean and standard deviation of the family size of homegarden agroforestry 

practicing, mono-cropping, and eucalyptus woodlot sample households was 5.49, 4.79, 3.98 and 

2.17, 1.77, and 1.28 persons, respectively (Table 4.1). This survey result shows that the large 

families that practiced homegarden agroforestry were larger than those who practiced mono-

cropping and eucalyptus woodlot farming and that the families of those who practiced in mono-

cropping were larger than those participating in eucalyptus woodlot farming systems. When 

compared to the management practices of homegarden agroforestry, monocropping, and 

eucalyptus woodlot the management practice for homegarden agroforestry is family labor 

intensive. Households with larger family sizes are expected to practice homegarden agroforestry 

rather than monocropping and eucalyptus woodlot farming systems. 

The total number of livestock: The survey result shows that the mean of the total number of 

livestock owned by homegarden agroforestry practicing, mono-cropping, and eucalyptus 

woodlot sample households were 5.54,4.96 and, 5.64, respectively. The standard deviation of the 

total number of livestock owned by homegarden agroforestry practicing, mono-cropping, and 

eucalyptus woodlot sample households were 2.12, 2.08, and 1.87 respectively (Table 4.1). This 



  

 39  
 

shows that eucalyptus woodlot households have a relatively larger number of livestock than 

homegarden practices and mono-cropping household heads. This could be because eucalyptus 

woodlot management may provide more opportunities for livestock rearing compared to other 

homegarden agroforestry and monocropping practices. This provides eucalyptus woodlots that 

can have open spaces between the trees that can be utilized as grazing areas for livestock.  

Input price: The survey result shows that the mean of the input price of homegarden 

agroforestry practicing, mono-cropping, and eucalyptus woodlot sample households were 

2,939.64, 4,827.93, 3,267.27 and the standard deviations were 500.51, 709.41, and 594.49 ETB, 

per/year respectively (Table 4.1). When compared to the input price of homegarden agroforestry, 

mono-cropping, and eucalyptus woodlot the mean input price of mono-cropping is higher than 

that of the mean average input price of homegarden agroforestry practice and eucalyptus woodlot 

sample households. This may be due to mono-cropping practices may require more financial 

investment inputs (like fertilizer, seed, and others) when compared to homegarden agroforestry 

and eucalyptus woodlot practices. 

Table 4.1.Descriptive analysis of continuous variable of homegarden agroforestry practice, 

mono-cropping, and eucalyptus woodlot 

Variable HAFPs(N=111) Mono-cropping(N=111) E. woodlot(N=110)        

Mean (Std. Dev.) Mean (Std.Dev.) Mean (Std.Dev.) 

Age 50.75(13.34) 48.52(11.80) 53.75(14.66)                

Farm_size 0.71(0.32) 0.88(0.46) 0.78(0.37) 

Dist_mark 2.46(1.52) 2.26(1.56) 2.76(1.54) 

TLU 5.54(2.12) 4.96(2.08) 5.64(1.87) 

Fam_size 5.49(2.17) 4.79(1.77) 3.98(1.28) 

In_price 2939.64(500.51) 4827.93(709.41) 3267.27(594.49) 

4.1.2 Descriptive analysis of dummy variables  

Sex of the household heads: From the total of 332 respondents, 224(67.47%) were male-headed 

whereas 108 (32.53%) were female-headed respondents. This indicates that the majority of the 

respondents are male-dominant households. More specifically, among the homegarden 
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agroforestry practicing household groups 35(31.53%) were female-headed 76(68.47%) were 

male-headed households, while from the mono-cropping household groups, 48(43.24%) and 

63(56.76%) were female and male-headed households, respectively, and from the eucalyptus 

woodlot household group 85(77.27%) were male-headed households and 25(22.73%) were 

female-headed households (Table 4.2). The survey result shows that male-headed households are 

more prevalent in homegarden agroforestry and eucalyptus woodlot practices, while female-

headed households are more common in mono-cropping. The chi-square test revealed that there 

is a statistically significant variation in homegarden agroforestry practice, mono-cropping, and 

eucalyptus woodlot groups regarding the sex of the households at (X2 =10.936, p=0.004). This 

finding suggests that the sex of the household head may influence the choice of farming practice. 

Education status of household heads: The survey revealed that from the total of 332 sample 

households 213 (64.16%) were literate, while about 119 (35.84%) were illiterate. The 

educational status of homegarden agroforestry practicing, mono-cropping and eucalyptus 

woodlot households, about 62(55.86%) of homegarden agroforestry practicing, 80(72.07%) of 

mono-cropping and 71(64.55%) eucalyptus woodlot sampled households were literate, while 49 

(44.14%) of homegarden agroforestry practicing 31(27.93%) of mono-cropping and, 39(35.45%) 

of eucalyptus woodlot sampled households were illiterate (Table 4.2). The chi-square test result 

also shows a statistically significant association between the educational status of homegarden 

agroforestry practicing, mono-cropping, and eucalyptus woodlot of the sample households at (X2 

=6.3812, p= 0.041). The education level of the household could be related to the awareness level 

of the farmers, as education is a key element in understanding new and evaluating modern useful 

information towards improving the financial profitability of homegarden agroforestry, mono-

cropping, and eucalyptus woodlot farming systems. 

Use of extension service: As indicated in table 4.2, out of the 332 respondents, 204(61.45%) 

were accessible for extension service, whereas 128 (38.55%) of the respondents were not 

accessible for extension service. More specifically, 67 (60.36%) of homegarden agroforestry 

practicing, 63 (56.76%) of mono-cropping, and 74 (67.27%) of eucalyptus woodlot households 

were accessible for extension services, respectively. While 44(39.64%) of homegarden 

agroforestry practicing, 48(43.24%) of mono-cropping and 36(32.73%) of eucalyptus woodlot 

households were not accessible for extension service, respectively (Table 4.2). The chi-square 
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result shows that there is no statistically significant variation between homegarden agroforestry 

practicing, mono-cropping, and eucalyptus woodlot sample households in terms of extension 

service at (X2 =2.8427, p=0.241). This implies provides perceptions into the distribution of 

accessibility to extension services among different types of households and demonstrates that 

there is no significant variation in accessibility based on the type of household practices. 

Use of credit service: From the total of 332 respondents, 128(38.55) used credit service, 

whereas 204 (61.45%) respondents did not use credit service. More specifically, 47(42.34%) of 

homegarden agroforestry practicing, 46(41.44%) of mono-cropping and 35(31.82) of eucalyptus 

woodlot households used credit services, respectively (Table 4.2). While 64(57.66%) of 

homegarden agroforestry practicing, 65(58.56% of mono-cropping and 75(68.18%) of 

eucalyptus woodlot households did not use credit services, respectively. The chi-square test 

result also shows that there is no statistically significant association between homegarden 

agroforestry practicing and non-practicing sample households regarding the use of credit service 

at (X2 =2.8092, p=0.245). The data analysis shows the distribution of credit service usage among 

different types of households and demonstrates that there is no significant association between 

homegarden agroforestry practice, monocropping, and eucalyptus woodlot households regarding 

their utilization of credit services. 

Pests and disease: As indicated in table 4.2, out of the 332 sample respondents, 162(48.80%) 

were not affected by pests and diseases in those farming practices, while the rest 170 (51.20%) 

respondents were affected by pests and diseases in the study area. The number of households 

affected by pests and diseases in homegarden agroforestry practicing, mono-cropping, and 

eucalyptus woodlot was 66(59.46%), 60(54.05%), and 44(40%), respectively (Table 4.2). The 

households not affected by pests and diseases in homegarden agroforestry practicing, mono-

cropping and eucalyptus woodlot groups were 45(40.54%),51(45.95%), and 66(60%), 

respectively. The chi-square test result shows that there is a statistically significant association 

between homegarden agroforestry practice, mono-cropping, and eucalyptus woodlot households 

regarding pests and diseases at (X2=8.9151, p=0.01). This implies the choice of farming practice 

may influence the probability of encountering pests and diseases, which can have implications 

for crop yields, input costs (for pest control measures), and overall agricultural productivity. 
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Table 4.2.Descriptive analysis of categorical variables in homegarden agroforestry practice, 

mono-cropping, and Eucalyptus woodlot farming systems 

Variable Category HAPs Mono-

cropping 

E.woodlot Total X2 P-value 

(N %) (N %) (N %) (N %) 

Sex Male=1 76(68.47) 63(56.76) 85(77.27) 224(67.47) 10.94 0.004*** 

Female=0 35(31.53) 48(43.24) 25(22.73) 108(32.53) 

Education 

status 

Literate=1 62(55.85) 80(72.07) 71(64.55) 213(64.16) 6.381 0.041** 

Illiterate=0 49(44.15) 31(27.93) 39(35.45) 119(35.84) 

Extension 

service 

Yes=1 67(60.36) 63(56.76) 74(67.27) 204(61.45) 2.843 0.241 

No=0 44(39.64) 48(43.24) 36(32.73) 128(38.55) 

Credit 

service 

Yes=1 47(42.34) 46(41.44) 35(31.82) 128(38.55) 2.809 0.245 

No=0 64(57.66) 65(58.56) 75(68.18) 204(61.45) 

Pests and 

disease 

Yes=1 66(59.46) 60(54.05) 44(40) 170(51.20) 8.915 0.012** 

No=0 45(40.54) 51(45.96) 66(60) 162(48.80) 

4.2 Financial Analysis 

Financial analysis was conducted based on the cost of inputs used for all farming systems and the 

benefits obtained from outputs produced from respective farming practices. The financial 

profitability of homegarden agroforestry practices, mono-cropping systems, and eucalyptus 

woodlot farming systems was estimated based on the outputs produced and the current market 

prices. To calculate the average cost and benefit per hectare for homegarden agroforestry, 

monocropping, and eucalyptus woodlot divide the total costs and benefits by the amount of 

hectares to determine the average cost and benefit of homegarden agroforestry, monocropping, 

and eucalyptus woodlot farming systems per hectare in the study area.  The costs and benefits of 

the homegarden agroforestry, monocropping, and, eucalyptus woodlot farming practices were 

calculated based on the input cash costs, production per unit area, and price information provided 

by the sampled households. The average benefit of homegarden agroforestry practice per hectare 

was 45,858.58 Ethiopian birr (ETB), mono-cropping was 23,929.41 Ethiopian birr (ETB), and 
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were calculated to analyze the profitability of the alternatives and provide information to choose 

the best alternative farming system in the study area. The findings are presented (Table 4.4). 

Table 4.4.Financial Profitability Indicators of the Three Farming Systems (interest rate 7.5%) 

Financial indicators Types of farming system 

HAFPs (ETB) Mono-cropping (ETB) Eucalyptus woodlot (ETB) 

NPV 2,000,776.30  1,096,370.57  3,469,965.79 

BCR 11 2.73 3.86 

IRR 57% 44% 78% 

EAE 377,747.20 206,995.11  655,130.64 

The result shows that all farming systems are a good investment for households fulfilling with a 

positive net present value (NPV), benefit-cost ratio (BCR), internal rate of return (IRR), and 

Equal annual equivalent value (EAE) in the study area. When we compare homegarden 

agroforestry, monocropping, and eucalyptus woodlot based on the net present value (NPV), 

eucalyptus woodlot has a higher profit gain of 1.73 times that of homegarden agroforestry 

practice, and the net present value of eucalyptus woodlot has a higher profit gain of 3.16 times 

that of mono-cropping farming system in the study area. This may be due to the eucalyptus 

woodlots are often in high demand for various purposes. This high demand can drive up the 

market price of eucalyptus wood, leading to increased profits for those engaged in eucalyptus 

woodlot management. And eucalyptus woodlots are a more profitable option than homegarden 

agroforestry and monocropping farming systems because of their faster growth rates, higher 

market value, and low management cost in the study area. In line with this result, Gebretsadik 

(2013) revealed that eucalyptus plantations are more profitable than the major cereal crops. 

Consistent with these findings Duguma, (2013), also reported that eucalyptus woodlots were 

found to be the most financially rewarding practice when compared to other land use types. The 

net present value of homegarden agroforestry practice has a higher profit gain of 1.82 times that 

of the mono-cropping farming system. The reason for the high net present value of homegarden 

agroforestry practice is the existence of different components in the homegarden agroforestry 

with multiple benefits and low input costs when compared to monocropping farming systems. In 

line with this result, Shode & Woldeamanuel (2016) reported that the net present value of 
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Moringa tree-based agroforestry practice with an NPV of 25,466.01 ETB was three times more 

than the NPV of the mono-cropping system which was 7,895.93 ETB.  

In terms of benefit-cost ratio criteria, the benefit-cost ratio of homegarden agroforestry practice, 

and mono-cropping is 11, 2.73 and the benefit-cost ratio of eucalyptus woodlot is 3.86, 

respectively (Table 4.4). The result shows that the benefit-cost ratio of homegarden agroforestry 

is higher than eucalyptus woodlot and mono-cropping farming systems. This indicates that a 

single unit cost for homegarden agroforestry produces more benefits than investing in the other 

land use types. The higher benefit-cost ratio of homegarden agroforestry is due to the existence 

of lower cost when compared to Eucalyptus woodlot and monocropping farming systems. Based 

on the benefit-cost ratio homegarden agroforestry is a more profitable farming system than 

eucalyptus woodlot and the mono-cropping farming system means that when the benefit-cost 

ratio is higher the more profitable farming system than the lower benefit-cost ratio farming 

system. In a mono-cropping system, the majority of the cases depend on the use of external 

inputs like fertilizer and pesticides that increase the cost of the farming system. In line with these 

results, Shode & Woldeamanuel (2016) reported that the financial performance of the 

agroforestry land use using evaluation criteria of benefit-cost ratio (BCR) shows that the benefit 

from the agroforestry system outshines that of mono-cropping. Consistent with these findings, 

Kassa (2015) reported that the benefit-cost ratio (BCR) of a fruit-tree-based agroforestry system 

was found to be 1.41 times higher than the benefit-cost ratio (BCR) of sugarcane mono-crop,1.81 

times higher than the benefit-cost ratio (BCR) of the sequential mono-crop of tomato with maize, 

and 2.38 times higher than the benefit-cost ratio (BCR)  of the sequential mono-crop of potato 

with maize. In line with these results, Shibire (2017) found that the benefit-cost ratio (BCR) of 

homegarden agroforestry practice was 2.04 while eucalyptus woodlot accumulates the benefit-

cost ratio (BCR) of 1.43 in the production system. 

The internal rate of return (IRR) is 57% for homegarden agroforestry practice, 44% for mono-

cropping, and 78% for the eucalyptus woodlot farming system. This result shows that all farming 

practices have an internal rate of return (IRR) greater than a 7.5% interest rate. This means 

investing in mono-cropping and homegarden agroforestry above 44% and 57% of interest rate is 

a loss for the household while it extends up to 78% to invest in the eucalyptus woodlot farming 

system. Homegarden agroforestry and eucalyptus woodlot farming often requires a long-term 
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commitment and patience before significant returns can be realized. Investors who prioritize 

short-term gains or have limited liquidity may be reluctant to engage in these undertakings. 

Investors may not be aware of the potential returns and benefits of these farming practices. May 

perceive higher risks associated with these farming practices compared to other investment 

options. So, the choice of the households depends mainly on the benefit reward and the 

profitability of the farming system for the household. 

Equal Annual Equivalent (EAE) value is 377,747.20 Ethiopia birr (ETB) for homegarden 

agroforestry practice, 206,995.11 Ethiopia birr (ETB) for mono-cropping and 655,130.64 

Ethiopia birr (ETB) for eucalyptus woodlot farming systems. This result shows that the Equal 

annual equivalent value (EAE) of eucalyptus woodlot is 1.7 times higher than homegarden 

agroforestry and three times higher than mono-cropping farming system woodlot. This result 

shows that eucalyptus woodlot is more financially profitable than homegarden agroforestry and 

monocropping farming systems. This is due to the input cost of mono-cropping and homegarden 

agroforestry practice input being very high and the management cost is higher than eucalyptus 

woodlot. The other reason the output of homegarden agroforestry and monocropping products 

are highly consumed by households and supplies are low when compared to the products of 

eucalyptus woodlot and eucalyptus woodlots generate higher returns on investment over time in 

the study area. In line with this result,(Kassa, 2015) reported that the Equal annual equivalent 

value (EAE) of the fruit-tree-based agroforestry system was 80,600.28 ETB per year, whereas 

the Equal annual equivalent value for sugarcane, tomato +maize, and potato +maize monocrop, 

was 109,160.82 52,089.97, 36,445.68 and 20,625.17 ETB per year respectively. 

 4.3 Sensitivity Analysis  

Net Present Value can be affected by changing prices, the output generated, and interest rates 

(Mouysset et al., 2019). As all homegarden agroforestry, mono-cropping, and eucalyptus 

woodlots farming practices depend on both natural and social systems, their performance may be 

responsible to change due to these external factors. Thus, sensitivity analysis was carried out to 

evaluate the performance of these farming practices for changes in some key variables, such as 

increase/decrease in the price of output, and increase/decrease of a discount rate. Because many 

authors organized ( Duguma et al., 2010; Chemuliti et al., 2019; Nigussie et al., 2020), we 
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expected that the input costs and yields would be the same for the rest of the 15 years. Sensitivity 

analysis takes price fluctuations into account and interest rates while maintaining constant costs 

and production outputs product prices fluctuate over time. In this study sensitivity analysis was 

changed key variables interest rate and output price presented below (Table 4.5) 

Table 4.5.Sensitivity analysis for in-change key variables 

Change key 
variables 

HAFPs mono-cropping E.woodlot 
Difference (%) 

HAF 
Mono-
cropping 

E.woodlot 

NPV NPV NPV NPV NPV NPV 
Interest rate 
(2.5%) 

2818060.67        1274600.61  5334043.47 40.85 16.26       53.72 

Interest rate 
(5%) 

2371938.71        1180608.45  4305807.32 15.55 7.68 24.08 

Interest rate 
(7.5%) 

2000776.30        1096370.57  3469965.79         0.00          0.00              0.00 

Interest rate 
(10%) 

1690620.12        1020626.28  2787734.99 -15.50 -6.91 -19.66 

Interest rate 
(12%) 

1430357.38          952306.20 2228775.87 -28.45 -13.14 -35.77 

Interest rate 
(15%) 

1211090.33        890499.34  1769220.46 -39.45 -18.78 -49.01 

Price increase by 
(10%) 

2071799.973       1414600.95        3938509.09    3.55 29.03 13.50 

Price increase by 
(20%) 

2282412.692       1602051.73       4407052.38 14.07 46.12 27.01 

Price increase by 
(30%) 

2493025.411 1789502.50       4875595.68  24.06 63.22 40.10 

Price decrease 
by (10%) 

1650574.534 1039699.40       3216844.30  -17.50 -5.17 -7.30. 

Price decrease 
by (20%) 

1439961.815 852248.63 2532879.21 -28.03 -22.27 -27.00 

The result in Table 4.5 shows that the decrease in price for each farming system has decreased 

the net present value (NPV) of homegarden agroforestry practice, mono-cropping and eucalyptus 

woodlot farming systems, but the change in NPV was not the same in each farming system. The 

increase in output price has increased on net present value (NPV) still the magnitude of change is 



  

 48  
 

different between homegarden agroforestry, mono-cropping, and eucalyptus woodlot farming 

systems. When the price-output increases by 10%,  and 20%, the net present value (NPV) of 

homegarden agroforestry practice, mono-cropping systems, and eucalyptus woodlot increase by 

3.55, 29.03%, 13.50%, and  14.07%,46.12% and 27.01% respectively. The price-output increases 

by 30% the net present value (NPV) of homegarden agroforestry practice, mono-cropping, and 

eucalyptus woodlot farming system increase by 24.06%, 63.22%, and 40.10% respectively. This 

result shows that the price of output increases by 10%, 20%, and 30% in all the cases there is 

more change in the monocropping farming system than in the homegarden agroforestry practice 

and eucalyptus woodlot farming systems. This may be due to the profitable cost associated with 

monocropping including, higher fertilizer and pesticide use, and increased vulnerability to cop 

failures, greater price fluctuation in output compared to more diversified farming components of 

homegarden agroforestry and eucalyptus woodlot farming systems.  

The price of output decreased by 10% and 20% the net present value (NPV) of homegarden 

agroforestry practice, mono-cropping, and eucalyptus woodlots decreased by, 17.50%, 5.17%, 

and 7.30% and price decreased by 20% the net present value (NPV) of homegarden agroforestry 

practice, mono-cropping and eucalyptus woodlots decreased by, 28.03%, 22.27%, and 27% 

respectively.  This indicates that the price of output changed the net present value (NPV) of 

homegarden agroforestry practice, mono-cropping farming system, and eucalyptus woodlot 

farming system for all increases/decreases of price by 10%, 20%, and 30% is changed. The result 

shows that the price of output increases/decreases there is more change in the monocropping 

farming system than in the homegarden agroforestry practice and eucalyptus woodlot farming 

system. Based on this we can know that for the increase/ decrease of output price for 

homegarden agroforestry practice, monocropping and eucalyptus woodlot farming systems,  

monocropping farming systems are highly sensitive than homegarden agroforestry, and 

eucalyptus woodlot farming systems. Homegarden agroforestry practices and eucalyptus woodlot 

are less sensitive than monocropping farming systems. This may occur as the product of the 

homegarden agroforestry system's multiple benefits. When compared to monocropping systems, 

homegarden agroforestry systems and eucalyptus woodlots are less vulnerable to price 

fluctuations and production challenges. This is consistence with findings by (Kassa, 2015) 

revealed that agroforestry practice is less sensitive than mono-cropping systems to changes in 

price output. According to Shode & Woldeamanuel, (2016), the monocropping system is more 
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sensitive than agroforestry practice. The other change key variables are the increase /decrease in 

the interest rate of homegarden agroforestry practice, mono-cropping, and the eucalyptus 

woodlot system. For the interest rate decrease is 2.5%  the net present value of homegarden 

agroforestry, mono-cropping, and eucalyptus woodlot farming systems are 40.85%,16.26%, and 

53.72%), respectively. For the interest rate is 5% the net present value of homegarden 

agroforestry, mono-cropping, and eucalyptus woodlot systems are 15.55%, 7.78%, and 24.08%), 

respectively. The interest rate is 10% the net present value of homegarden agroforestry, mono-

cropping, and eucalyptus woodlot systems were decreased by 15.50%, 6.91%, and 19.66%, 

respectively. For the interest rate is 12.5% the net present value of homegarden agroforestry, 

mono-cropping, and eucalyptus woodlot farming systems were decreased by 28.45%,13.14%, 

and 35.77%), respectively. For the interest rate is 15% the net present value of homegarden 

agroforestry,monocropping,and eucalyptus woodlot farming systems were decreased by 39.45%,

 18.78%, and 49.01%,  presented (Table 4.5).  

The results show that with decreases the interest rates, the net present value of all farming 

systems increases but the magnitude is different. From this, we can understand that the interest 

rate increases the net present value of homegarden agroforestry, monocropping and eucalyptus 

woodlot farming systems decreases but the degrees are different. However, the net present value 

of eucalyptus woodlot farming systems is more increased or decreased than that of homegarden 

agroforestry practices and monocropping systems when compared to each other. This means that 

eucalyptus woodlot is more sensitive to change interest rates than homegarden agroforestry 

practices, and mono-cropping systems. This may be due to the long-term nature of the 

investments, higher capital requirements, and the timing of cash flows for eucalyptus woodlot. 

This result is consistent with the findings of Mekuanent (2024), Comparative financial portability 

of agroforestry and cereal monocropping practices in Northwestern Ethiopia. The financial 

attractiveness of agroforestry practices and cereal cropping declined as the discount rates 

increased. Similarly, Anshiso et al., (2017) the increase in interest rate by 10% reduces the net 

present value (NPV) of ginger, maize +sweet potato, teff+ taro, and fruit tree-based agroforestry 

practice by 10.93%, 10.93%, 10.93%, and 4.06% respectively. In line with this result Duguma et 

al., (2010), the interest rates increased, the financial attractiveness of boundary tree growing and 

homestead practices declined sharply and it is important to carefully see the interest rates. 
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Figure 4.1.Effect of interest rate on the NPV of homegarden agroforestry, monocropping, and 

eucalyptus woodlot farming systems  
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Figure 4.2.Effect of price changes on the NPV of the homegarden agroforestry, mono-cropping, 

and eucalyptus woodlot farming systems  

4.4 Contribution of homegarden agroforestry, mono-cropping, and Eucalyptus woodlots to 

household income. 
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Table 4.7.Multinomial logistic regression results of household choice of three farming practices 

Variables $ farming practice  RRR Coef St. Err Z-value P-value 
Mono-cropping      
Farm size 0.73 -0.315 0.269 -1.17 0.241 
Pest and Disease 0.793 -0.232 0.294 -0.79 0. .431 
Credit  0.997 -0.003 0.293 -0.01 0.991 
Extension  0.85 -0.163 0.296 -0.55 0.583 
Educational  2.238 0.806 0.304 2.65 0.008*** 

Sex 0.621 -0.476 0.307 -1.55 0.122 
Age 0.982 -0.018 0.011 -1.57 0.116 
Distance from market 0.857 -0.154 0.094 -1.63 0.102 
Total number of livestock 0.865 -0.145 0. .071 -2.06 0.039** 

Family size 1.07 0.07 0.084 0.83 0.406 
Input price 0.593 -0.522 0.18 -2.90 0.004*** 

Constant 14.49 2.66 0.93 2.87 0.004*** 
Eucalyptus woodlot      
Farm size 0.998 -0.002 0.275 -0.01 0.993 
Pest and Disease 0.419 -0.87 0.31 -2.81 0.005*** 
Credit 0.677 -0.39 0.316 -1.23 0.217 
Extension 1.699 0.53 0.325 1.63 0.103 
Educational 1.429 0.357 0.315 1.13 0.257 
Sex 0.721 -0.328 0.363 -0.90 0.367 
Age 1.083 0.08 0.014 5.68 0.000*** 
Distance from market 1.244 0.218 0.099 2.21 0.027** 
Total number of livestock 1.018 0.018 0.075 0.24 0.807 
Family size 0.817 -0.202 0.096 -2.10 0.036** 
Input price 0.862 -0.148 0.196 -0.75 0.451 
Constant 0.02 -3.89 1.1 -3.54 0.000*** 
Number of obs =332    

Prob > chi2 = 0.0000 

LR chi2(22)   =132.01 

   

Loglikelihood=298.78                              

Pseudo R2 = 0.181 

   

Reference category: homegarden agroforestry practice 

Note: *** and ** indicate statistically significant at 1% and 5%, respectively. 
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The effect of the model estimates was interpreted concerning the statically significant 

explanatory variables as follows: 

Educational level: The logit model predicted that educational status had positively influenced 

the choice of households to practice homegarden agroforestry and mono-cropping and it is 

statistically significant at 1%. Moreover, this explanatory variable's coefficients and relative odd 

ratio were 0.806 and 2.238, respectively. This relatively odd ratio of the variable indicates that 

educated households were 2.238 times more likely to practice homegarden agroforestry than to 

practice mono-cropping, keeping all other factors constant. This could be because educated 

people are interested in implementing homegarden agroforestry practices and they do know more 

economic benefits of homegarden agroforestry practices than mono-cropping.  Education is 

essential to growing human creativity, awareness, and self-reliance as well as for improving 

motivation, and confidence. It is more than just a means of transferring knowledge and 

experience. Farmers with higher levels of education usually recognize the constraints of home 

garden agroforestry and can choose a solution with ease. In line with this result, Abate (2022) 

educational status positively influences homegarden agroforestry practice and is statistically 

significant at 5%.  In line with these findings  Mahmood & Zubair, (2020), indicated that the 

level of education obtained by the head of the family was significantly related to the selection of 

agroforestry in Pakistan's Indus River Basin. In contradiction with this result Fufa et al., (2019) 

that education has a negative impact on implementing and using indigenous knowledge for 

agroforestry conservation. Thus, illiterate people have stayed and prolonged with the indigenous 

knowledge acquired from their ancestors compared to those who were educated. 

The total number of livestock: The logit model result showed that livestock holding of the 

household heads had negatively and significantly influenced the choice of households to practice 

homegarden agroforestry practice, mono-cropping at a 5% significance level. The estimated 

coefficient and the relative odd ratio of the variable were -0.145 and 0.865, respectively. This 

relatively odd ratio of the variable indicates that, as the number of livestock increases by one 

unit, the choice of households to practice mono-cropping decreases than homegarden 

agroforestry by a factor of 0.865, keeping all other factors the same.  This implies that 

households who have a large amount of livestock holding are less likely to choose monocropping 

and more likely to choose homegarden agroforestry land use. This could be because households 
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with a higher number of livestock may have limited land available for monocropping systems. In 

line with these findings, Mekonnen et al., (2022) total number of livestock has a negative and 

statistically significant influence on the choice of household land use towards choosing crop and 

eucalyptus woodlot land use. 

Input price: The logit model result showed that the input price of the household heads had 

negatively and significantly influenced the choice of home homegarden agroforestry practice, 

mono-cropping at a 1% significance level. The estimated coefficient and the relative odd ratio of 

the variable were -0.522 and 0.593, respectively. This relative odd ratio of the variable indicates 

that, as the input price increases by one Ethiopian birr (ETB) birr, the choice of households to 

practice mono-cropping is less likely for the practice of homegarden agroforestry by a factor of 

0.593, keeping all other factors the same. As key informants and FGD participants mentioned, 

the possible reason is the price of input increases the choice of the household to practice 

homegarden agroforestry practice increases than mono-cropping farming system because the 

homegarden agroforestry farming practice uses lower input than mono-cropping farming systems 

(like the input of fertilizer and pesticides) price increase the choice to practice homegarden 

agroforestry practice is increase. This implies that the homegarden agroforestry practice uses low 

inputs when compared to mono-cropping and eucalyptus woodlot.  

Pests and disease: The logit results show that pests and diseases negatively and significantly 

affect the choice of a household to practice homegarden agroforestry and eucalyptus woodlots at 

a 1% significance level. The estimated coefficient and relative odd ratio of the variable were -

0.87 and 0.419, respectively. This relatively odd ratio of the variables indicates that, as pests and 

disease increase in one unit, the probability of choice to practice eucalyptus woodlot is less likely 

than the probability of choice to practice homegarden agroforestry by a factor of 0.419, keeping 

all other variables constant. The reason for this result could be that the homegarden agroforestry 

practice contains more components than the eucalyptus woodlot. This means that homegarden 

agroforestry practices are less likely to be influenced by pests and disease. 

Age of household head: The logit result shows the age of households positively and highly 

significantly affects the choice of a household to practice homegarden agroforestry and 

Eucalyptus woodlot at a 1% significance level. The estimated coefficient and relative odd ratio 
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CHAPTER FIVE: CONCLUSION AND RECOMMENDATION 

5.1 Conclusion 

Eucalyptus woodlots were financially more profitable than both homegarden agroforestry and 

mono-cropping, and homegarden agroforestry was financially more profitable than 

monocropping farming systems. Homegarden agroforestry was dominated by multiple 

components while mono-cropping was dominated by single-crops. The net present (NPV) of 

homegarden agroforestry practice was higher than mono-cropping and the net present value 

(NPV) of eucalyptus woodlots was higher than that of homegarden agroforestry and mono-

cropping. Based on net present value (NPV) criteria, eucalyptus woodlots were a more profitable 

farming system than mono-cropping and homegarden agroforestry practices. Based on the Equal 

annual Equivalent value (EAE) financial evaluation criteria, eucalyptus woodlot was more 

financially profitable than homegarden agroforestry and monocropping farming systems. It is 

concluded that all farming systems were financially profitable. The sensitivity analysis of 

eucalyptus woodlots was more sensitive to changes in interest rate than homegarden agroforestry 

and mono-cropping. Monocropping were more sensitive to changes in output price and 

homegarden agroforestry practice was less sensitive than mono-cropping and eucalyptus 

woodlots.  

All farming systems had a significant positive effect on household income in the study area. The 

eucalyptus woodlot established by smallholder farmers contributes well to the fuel wood and 

other wood product demand of the household and income. All farming systems have a great 

contribution to household income in different patterns. Homegarden agroforestry and mono-

cropping have more cash and noncash flows every year and much more used for household 

consumption than eucalyptus woodlot. On the other hand, the eucalyptus woodlot periodically 

generates income. Based on the econometric analysis, seven out of eleven independent variables 

which as distance to the market, educational status, and age of household positively and 

significantly, and the number of livestock, input price, pests and diseases, and family size 

negatively affected the choice of households to practice homegarden agroforestry, mono-

cropping, and eucalyptus woodlot farming systems.  

  

























  

 71  
 

APPENDIX 
Appendix 1 Livestock conversion factor (TLU) 
Livestock type conversion 
Ox/cow 1.00 
Heifer 0.75 
Young bull 0.80 
Calf 0.25 
Weaned calf 0.34 
Sheep and Goat (Adult) 0.13 
Sheep and Goat (young) 0.06 
Donkey (Adult) 0.70 
Donkey(young) 0.35 
chicken 0.013 
Horse and Mule 1.10 
Source: Adopted from (Storck et al., 1991). 

Appendix 2: Assumption of the Model Fit 

A. Multicollinearity test for explanatory continuous variables 

B.Multicollinearity test for explanatory  categorical variable/contingency coefficient 

 

Appendix 3: Correlation in the categorical and continuous variable 
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Appendix 6: Marginal effects after mlogit 
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Appendix 7: A photo was taken from the study area during data collection 

 

A. Homegarden agroforestry practice in the study area 

 

B. Eucalyptus woodlot products in the study area 

       

C. Mono-cropping agricultural farming system in the study area 
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Land (hectare)  
Livestock (number)  
Cattle  
Goat   
Sheep   
Poultry  
Donkey  

Horse  

A cash deposit (yes/no  
 

  1. Production factors (input) for woodlot 

Production factors (Input)  Cost per production season 
(birr)  

Cost per year (birr) 

 
Seedling    
Hired labor   

2. Production factors (input) for home garden agroforestry practice  

Production factors (Input)  

 

Cost per production season 
(birr) 

Cost per year (birr)  

 
Fertilizer   
Pesticide   
seedling    
Hired labor   

 

3. Production factor (input) for mono-cropping 

Production factors (Input)  Cost per production season 
(birr) 

Cost per year (birr)  

 
Fertilizer   
Pesticide    
seedling    
Hired labor   

 

4. Labor  
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4.1 What are the tasks most performed by family labor?  

a) Seeding  

b) Tending 

 c) Harvesting  

d) Sale e) Other? Mention 

4.2 Is there any hired laborer for the production?  

a) Yes  

b) No  

4.3. If the answer to the above question is yes, how many laborers per production season?  

4.4. What is the labor cost per day or production year?  

4.5. Which one is more labor intensive (rank 1-4 from more intensive to less)  

a) Eucalypts woodlot  

b) Homestead Agroforestry practice  

c) mono-cropping 

 d) All are the same  

5. Costs 

5.1 Eucalypts woodlot  

year Species Establishment 
cost 

Management 
cost 

Harvest cost Benefit 

Eucalyptus 
woodlot 

 1      
2      
3      
4      
5      
6      
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7      
 

 

5.2 Homegarden Agroforestry 

5.2.1 Fruit cost and benefit 

5.2.2 vegetable cost and benefit of the household 
 

No. Type of 
vegetable 

Unit  Establishment 
cost 

Management 
cost 

Harvest 
cost 

Benefit  
 

1 Cabbage Quintal     
2 Carrot Quintal     
3 Pepper Quintal     
4 Tomato Quintal     
5 Beetroot Quintal     
6 Onion Quintal     
Subtotal cost and 
benefit in ETB 

     

5.2.3 Spices and Medicinal Plants 
No. Spices and 

Medicinal plants 
Unit  Establishment 

cost 
Management 

cost 
Harvest 
cost 

Benefit 

1 Garlic       
2 Ginger/Zingiber       
3 Kore Rima        
4 Rue/Tena Adam       

No. Type of fruit Unit  Establishment 
cost 

Management 
cost 

Harvest 
cost 

Benefit 

1.  Avocados Quintal     
2.  Mango Quintal     
3.  Orange Quintal     
4.  Banana Quintal     
5.  Lemon Quintal      
6.  Zeyituna Quintal     
7.  Others 

(specify) 
     

Subtotal cost and 
benefit ETB 
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5 Tosegn      
6 Eard      
Subtotal cost and 
benefit in ETB 

     

5.2.4Timber/Construction wood 
 

No. Type of 
species 

Unit 
   

 

Establishment 
cost 

Management 
cost 

Harvest 
cost 

Benefit 

1. Cordia 
Africa 

     

2. Ficus vesta      
3. Croton 

Macrocytes 
     

Subtotal cost and 
in ETB 

     

5.2.5 Livestock product (benefit) and cost 
 

No. Type of 
product 

Unit 
    

 

Cost per year for the 
production in ETB 

Price per unit in 
ETB 

Benefit  in ETB 

    
1. Butter  Kg    

2. Milk L    

3. Cheese KG    

4. Egg No    

5. Honey Kg    

Subtotal cost and 
benefit ETB 

    

5.3 mono-cropping 

 Types of Crops Cost (Birr) Benefit 

Seed Fertilizer Pesticide 

Maize     

Wheat     

Millet     

Teff     
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III.Questions for focus group discussion 

1. What do you feel about the benefits of homegarden agroforestry, Eucalyptus woodlot, and 

mono-cropping? 

2. What are the constraints towards the financial profitability of homegarden agroforestry, 

Eucalyptus woodlot, and mono-cropping to the household?  

3. What measures do you suggest to improve the financial profitability of homegarden 

agroforestry, Eucalyptus woodlot, and crop production to households? 

4. What are the tree species that reward the household with financial benefits?  

5. Are there any specific products that women are allowed to harvest and sell without the 

permission of the men? 

 III.Questions for key informants  

1. What are the main land use practices in the area?  

2. Is there any government or nongovernmental organizations to train about farming systems and 

farm products? 

 3. What are the major constraints the farmers face in homegarden agroforestry, mono-cropping, 

and Eucalyptus woodlot farming practices they follow? 

4. What are the factors that affect to practice of homegarden agroforestry, crop production, and 

Eucalyptus woodlot in your area (Rank them)? ------------------------------------------------------------

------------------ 

5. What solutions you will suggest for improving homegarden agroforestry, crop production, and 

Eucalyptus woodlot to household financial profitability? ------------------------------------------------

----------------------------- 

6. How much prices of major products of Eucalypts woodlot, homegarden agroforestry practice, 

and mono-cropping? 
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Appendix 9: Discount cost, benefit and net discount cashflow of homegarden agroforestry 

practice, monocropping, and Eucalyptus woodlot 

A.Homegarden agroforestry practice 

Year Cost Benefit DC DB Net DCF 

0 124400 0 124400 0 -124400 

1 103200 14850 96000 13813.95 -82186.05 

2 28100 33530 23223.1405 27710.7438 4487.6033 

3 23100 30100 21140.192 24229.3131 3089.1211 

4 0 57170 0 32687.1331 32687.133 

5 0 180980 0 168353.488 168353.49 

6 0 719330 0 466098.159 466098.16 

7 0 2614450 0 2432046.51 2432046.5 

Total  DC 

  

264763.34 

  Total DB 

   

3164939.25 

 
A. Mono-cropping 

Crop type Cost year 0 Cost year1 DC DCB Total DC Net DCF 

pepper 149040 16560 15404.65116 190697.6744 164444.6512 26253.02326 

wheat 151245 16805 15632.55814 656976.7442 166877.5581 490099.186 

maize 139410 15490 14409.30233 434511.6279 153819.3023 280692.3256 

teff 166284 18476 17186.97674 488837.2093 183470.9767 305366.2326 

millet 115515 12835 11939.53488 404883.7209 127454.5349 277429.186 

Total cost 

    

796067.023 

 total benefit 

   

2175906.977 

  
B. Eucalyptus woodlot 

Year Cost  Benefit DC DB Net DCF 
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0 706850 0 706850 0 -706850 

1 422900 0 393395.349 0 -393395.349 

2 238500 0 206381.828 0 -206381.828 

3 0 0 0 0 0 

4 0 0 0 0 0 

5 0 914800 0 637211.837 637211.837 

6 0 3216000 0 2083844.24 2083844.24 

7 0 3842000 0 2315784.33 2315784.33 

Total DC 
  

1306627.18 
  Total DB 

   
5036840.41 

 
Appendix 10: Common Cost Production 

Material type Cost (ETB) 

fertilizer 48/kg 

pesticide 350/ha 

Labor cost  250 per/day 

Tax 180/ha 
 

Appendix 11: photos were taken during the key informant interview 

 




