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The twenty-first century is a time by which the world is getting seriously confronted by 

issues of sustainable use of natural resources under watershed development to improve rural 

livelihoods. It is clearly argued that a sustainable livelihood contributes to the harmonious 

development of related polices, poverty eradication and sustainable use of resources. Because 

at a day, soil and water are being degraded at an increasing rate and the case is worse in 

developing regions, where the majority of the population depends on these resources for its 

livelihoods (Hannam, 2003). 

The Ethiopian economy is supported by its agricultural sector, which is also a fundamental 

instrument for poverty alleviation, livelihood sustainability and economic growth. However, 

traditional agricultural practices, the processes of over cultivation, deforestation, overgrazing 

and the problem of appropriate natural resource management lead to accelerate soil erosion 

and land degradation. Such activities have negative implications on productivity, household 

income and livelihoods of farm household as well as on poverty of the people (Teklewold et 

al., 2011). Therefore, the overall objective of Participatory Watershed Development is to 

improve the livelihood of rural farm households in rural Ethiopia through comprehensive and 

integrated natural resource development. Through improved livelihood diversification 

opportunities, enhanced livelihood program and agricultural production and productivity. The 

Ethiopian government launches the sustainable land management project before more than 

ten years to combat land degradation and improve agricultural production and productivity 

enhance livelihood of rural farm household (MOA, 2013). Throughout the country, during 

1980 and 1990 community based integrated watershed development program is emphasized 

to assure livelihood.  

In Ethiopia, There is a greater need of livelihood diversification with the increasing inability 

of agriculture to hold the livelihood, climate change, poverty and other uncertainties over 

which rural people have no control. Diversification is help to enhance Livelihoods, food 

security, income generation and minimize unemployment and underemployment for rural 

farm households (Shubhadeep et al., 2012).  In case, WSD can open up new opportunities by 

supporting agricultural intensification processes. Rural farm households implement different 

watershed development activities to assure livelihood. From those activities like agricultural 

practice management, means of livelihood diversification and natural resource development 

(Phillipo et al., 2015).   

Subsequent increases in crop intensity can potentially lead to the creation of labor 

opportunities. It can also provide new opportunities for households to diversify their 

livelihood strategies. For instance, Promotion of income generation activities are also 
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1.2. Statement of the problem 

Natural resources are being degraded at an increasing rate and the case is worse in developing 

regions, where the majority of the population depends on these resources for its livelihoods 

(Hannam, 2003). In Ethiopian, due to high dependency on rain-fed agriculture and other 

topographic and low adaptive capacity and other related factors, natural resource degradation 

is the main problem. But agricultural sector is the major means of income generation, 

improving livelihood sustainability and poverty reduction. Therefore, rural farm household 

diversifying as income generation approaches of entities or households through intensifying 

their number of activities irrespective of on-farm, off-farm and non-farm activities to enhance 

their livelihood (Saha & Bahal, 2012). But there is a knowledge gap on the choice and 

determinants of household livelihood diversification activities in the study area. In this 

regard, the study aimed to fill the knowledge gap and to estimate how watershed 

development helps to determine opportunities to diversify the livelihoods and generate more 

income to enhance livelihood.  

Low productivity and ecosystem degradation have the combine effect and therefore, has 

locked the poor in a vicious circle of poverty and environmental degradation (Holden et al., 

2005). On the other way, watershed development program is a natural resource-based 

program which is mainly based on soil and water conservation being to enhance agricultural 

productivity through irrigation for livelihood of rural community (Joshi et al., 2004, 2006). 

Therefore, watershed development is not only increasing the level of ground water in the 

program area but also downstream watersheds apart from increases irrigation potential.  

Despite the huge efforts continued being implemented for watershed development strategies 

for decades to improve rural livelihoods, there is scares information related the impact of the 

effort on the livelihoods of rural farm household. And there is minimal information on the 

impact of WSDP on the level of groundwater that enhanced irrigation potential of Burie Zuria 

district in particular and Amhara region in general, to improve rural farm household 

livelihood. Therefore, this study will be concerned aiming to generate basic information 

regarding the impact of watershed development on livelihood diversification and better 

income utilization for better livelihood engagement. And investigate the potential of 

irrigation practices, intensity of participation and the contribution of irrigation on household 

income. In addition, it is used as base line information for watershed development for other 

corners of the country where the practice has not been adapted yet. Similarly, the outcomes of 

the current study will be used as an example of watershed development practices on 
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diversification helps the agricultural development institutions to design policies that increase 

the diversification pattern of households, which eventually leads to increase total income and 

sustainable livelihood status of households. 

1.6. Scope of the study 

The study will focus on to determine the impact of watershed development on the livelihood 

of rural farm household problems as per the intended objective of the program. The research 

will draw a sample of household populations from micro watersheds which are treated groups 

from micro-watersheds under watershed programs and control groups from not the program. 

The study will be carried out at Bure Zurie district to evaluate the impact watershed 

development. Despite the multi-dimensional characteristics of measurement of impact 

evaluation, this study focuses on measuring the impact of the program on household income, 

irrigation-based income and diversification.  
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degradation, poor institutions, increasing population pressure, low diversification and low 

agricultural productivity affects livelihoods of rural farm household.  

The Ethiopian administration has considerable investments in conserving the environment, 

with its main objective being the improvement of livelihood opportunities through improved 

environmental conditions that ensures sustainable and increased agricultural production. 

Hence, started SWC activities in drought prone and extremely land degraded areas During the 

1980s. However, as farmers implement deprived of his interest and responsiveness, 

conservation structure designed by experts, the program was not effective. And participatory 

watershed management and Community Based Participatory Watershed Development 

Program are also launched. The program promotes and gives training to farmers on how to 

integrate SWC with livestock fattening, improved poultry and apiculture production, and fruit 

tree promotion. Despite these efforts to improve livelihood opportunities, as well as increase 

farm productivity through improved environmental conditions, the impacts of conservation 

practices on food consumption expenditure, food insecurity, and livelihood outcomes are not 

yet systematically analyzed. 

Watershed Development Program (WDP) is a principal strategy for poverty reduction. The 

program is of particular relevance for improving rural livelihoods in the semi-arid rain fed 

agricultural regions of the country, because implementation of WDP facilitates securing a 

source of irrigation, or at least a source of protective irrigation such that the complete 

dependence on erratic annual seasonal rainfall for agricultural productivity could be reduced 

(Symle et al., 2014). The assessment of watershed development impact is used to inform rural 

farm households about the advantage of improving land productivity through natural resource 

conservation hence, increase their participation in the program towards their livelihood 

sustainable (Gatbel Chot et al., 2019). 

Ethiopian population continues to grow and simultaneously agricultural production increases 

at decreasing rate is an indication of poverty prevalence for agro-dependent population. And 

also, the slop of landscape and climate condition makes the soil vulnerable to land 

degradation and consequently the serious problem of rural farm household livelihood status. 

Community livelihood is highly correlated to Natural resources degradation and it will be 

extremely affected in harmful watershed (Gatbel Chot et al., 2019). For instance, a degraded 

watershed has a few or limited opportunities for water harvesting and management, difficulty 

in accessing sufficient water for irrigation purpose, no or limited opportunities to participate 





14 
 

women, the landless and other marginal groups. In the watershed development, 

diversification is essential for alleviate natural resource degradation problem by minimizing 

the community pressure on natural resources and create employment opportunities for youths, 

unemployment and underemployment rural farm households to improve their livelihoods. 

Rural farm household diversification as income generation approaches of entities or 

households through intensifying their number of activities irrespective of on-farm, non-farm 

and off-farm (Saha & Bahal, 2012). Households that adopt diversified livelihoods can cope 

with shocks use the Natural resource sustainability and also provide opportunities for future 

generation (schwarze &Zeller, 2005).  

The agricultural activities are not the only means of improving livelihood and reducing 

poverty for rural households. Beside to on farm activities off farm and non-farm activities are 

opportunities for improving their livelihood in the watershed development. Livelihood 

diversification of rural farm household to generate income is because of at list pull factor and 

push factor motives. Pull factor for asset accumulation whereas push factor is to reduce risks 

and enhance resilience to shocks (Abdul-Malek and Usami, 2010). 

There is not yet universal consensus that greater livelihoods diversification in rural areas of 

SSA will necessarily lead to broad-based improvements in living standards (Alobo Loison 

2015). And while there are many calls for development efforts to expand non-farm 

livelihoods
 
and economies in SSA, the academic literature actually still remains unsure of 

whether and the extent to which growing non-farm activities may lead to increased poverty 

alleviation (Dorosh and Thurlow 2016). It the way of many development strategies and 

programs seek to design development interventions to better promote livelihood 

diversification 

2.2.4. Theoretical concepts of household income through WD  

Participatory watershed development is critical for rural farm household livelihood, improve 

living standard, alleviate poverty and diversification through managing natural resources 

endorse income generation opportunities, increase access to basic services and make 

livelihood systems resilient to shocks (MOARD, 2005). Watershed development is focus on 

environmental rehabilitation to reverse the current trend in land degradation, and as a source 

of income generation for rural farm households. Through integrated watershed development, 

water harvesting activities are a vital factor to improve livelihoods through providing 

opportunities for income generation. Moreover, in the watershed development income 
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For instance fruit seedling plantation can be a Start-Up Stage intervention but income from 

fruit sell or packaging or improving nutrition will be at later Stage. Forage development 

activities could be the first Stage, but fattening or dairy could be after the forage is well 

developed. So, using this logic we can fairly determine the stage of the watershed under the 

economic development phase or not. 

The models, which is formulate and the way to interpret the results should be guided by a 

comprehensive conceptual framework to avoid potential biases. Here are some of the 

theoretical relationships between dependent and independent variables. A number of 

alternative standards of livelihood indicators are used in the literature to assess the impact of 

watershed development interventions in households. The present review draws on a 

conceptual framework for analyzing impact of watershed development program on livelihood 

of rural farm households. This framework identifies two essential indicators of livelihood, 

namely: livelihood diversification and household income.  

 
         Figure1. Conceptual frame work for integrated impact assessment  

Source: (Mishra, 2008) Integrated Impact Assessment for Explaining Differential Impact of 

Watershed Development Program. 

Impact estimation framework: The impact evaluation framework helps to organize the 

activities that constraints or enhance livelihood opportunities and shows their relations. From 

this a vital concept of different households has different access to livelihood assets for 

develop their livelihood approach through watershed development program.  

Watershed development: rural farm household Livelihood is dependent on watershed 

development or constrained by the vulnerability context. Watershed development activities: 

establish WSD institution, soil and water conservation, area closure, stream development, 

plantation, pasture development, livestock variety improvement, off-farm and non-farm 
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activities that, in turn, determine the way in which structures operate. Everything cannot be 

effective in the absence of appropriate institutions and processes through which policies can 

be implemented. Processes are important to every aspect of livelihoods. And it provides 

incentives that motivate people to make better choices.  

Livelihood outcomes: Livelihood outcomes are what people get from what they do and can 

either be more or less desirable (Flamme 2007). Therefore in this study through WSD 

activities, household annual income and livelihood diversifications outcomes are revealed. 

Those are the result or outputs of watershed development program. livelihood outcomes are 

the principal term used to denote the result of  combination of activities and choices that 

households make/undertake in order to achieve their livelihood goals including productive 

activities, investment strategies, reproductive choices (DFID, 1999). 
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Whereas, livelihood indicator variables including; total household income, diversification and 

household income from irrigation are taken as outcome variables.  

3.10.1. Matching Variables  

Age of household head: Age of household head is important variable that can determine 

participation in the program and that enable the study to develop common support among 

treated and control groups. It is a discrete variable that refers the number of years starting 

from birth date of each household head. It is assumed that asset and capacity of rural 

households would increase parallel to increase on their age. Hence, an increase on age of 

household head is expected to show positive relationship with more income with increased 

probability to livelihood sustainability.  

Years of schooling: importantly education level of a household is another determinant to 

easily understand and take part program activities as per the expectation level. Education 

status of household heads was used in two ways in different regression analysis models. As a 

discrete variable, an increase on education level of a household head was expected increase 

his/her probability of income generate for livelihood sustainability. As a dummy variable 

where illiterate = 0 and literate =1, literate households were expected to have generate less 

income per adult equivalent which hypothesized positive association of literacy and 

livelihood unsustainability. It will capture as discrete variable and hypothesized to show 

positive correlation with income generates to improve livelihoods. The above hypothesis is 

made based on the assumption that, educated households will more willing to actively 

participate in the program and utilize improved technologies and have knowhow about how 

to improve their livelihood. 

Household size: the size of family members is important variable to determine livelihood at 

household level. It refers the number of peoples who are living in a single household and it 

can be expressed in terms of adult equivalent size. For the purpose of this study, simple count 

of family members was used as discrete independent variable. 

Land holding: It refers to the size of land owned by the household. Land holding was 

measured in terms of the standard unit hectare for analysis purpose. Land is among important 

asset and factor of production in the rural areas where a household who has larger adult 

equivalent farm size has better opportunity of obtaining more income and hypothesized to 

show a positive impact on livelihood diversification.  

Livestock holding: Household's livestock holding refers the total owned animals in terms of 

TLU (Tropical Livestock Unit). The converted TLU value of livestock takes continuous form 
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earnings and pensions. Income from Off-farm activities is used to supplement the farm 

income of the poor and reduce livelihood problem in rural farm households. it provides vital 

income diversification and access to cash at key moments, where the risks of farming are 

high and other rural farm services are poorly provided or not available. It is also generated 

when there is surplus labor on On-farm, during farm-based risks, during the agricultural off-

season, and when farming fails. Hence, households who are generate income from off-farm 

activities are expected to show significantly positive relationship to treated households for 

their livelihood than for control farm households  because  the relative  return from off-farm 

activities  greater for  the  control than the  treated households.   

Non-farm income:  income generated from comprising all those non-agricultural activities 

which are include various ventures like handicrafts, small-scale manufacturing, construction, 

mining, quarrying, repair, transport, extractive, commercial, and direct services either through 

waged work or in self-employment but of course in the designated rural areas for their 

livelihood. Non-farm income is an income generating from diversified livelihood portfolio. It 

is a vital income access to cash at crucial moments, where the rural farm households earn 

more income and make capital accumulation from on farms, transform to non-agriculture 

activities for additional income. Hence, households who are generating more non-farm 

income are expected to show significantly positive relationship to more total income 

generating and livelihood. 

3.10.3. Treatment variables 

Participation in watershed development: Watershed is defined as any surface area from 

which runoff resulting from rainfall is collected and drained through a common confluence 

point. A watershed is made up of the natural resources in a basin, especially water, soil, and 

vegetative factors. At the socioeconomic level a watershed includes people, their farming 

system (including livestock) and interactions with land resources, coping strategies, social 

and economic activities and cultural aspects.  

Watershed can be classified as micro-watershed, sub-watershed, broader/critical watershed, 

major watershed, sub-basin and basin watershed (MORAD, 2015). To response the watershed 

development concerns further decentralization of the programs circumstances and the 

strengthening of local mechanisms, capacity for delivery, implementation and productivity 

enhancement and livelihoods along with conservation measures. Therefore watershed 
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development program allowed for larger program areas (cluster approach) comprising 

clusters of micro-watersheds of average size from 1,000 to 5,000 hectare (GOI 2008).   

Through Developed watershed (Economic Development Phase) the watershed users 

diversifies their livelihood and generate better income from uses of specialized production, 

generate income from woodlots, use of improved technologies including farm tools, 

Beginning of shaping the farming system, Beginning of small-scale processing, packaging 

and marketing, grouping and marketing, establishment of watershed institution, establishment 

of producers cooperatives, Availability of strong rural finance, Plantation on farmlands and 

around homesteads (agro-forestry), Well organized rural transportation, Well-functioning 

rural infrastructure; roads, market, off-farm and non-farm activities.  It is measured in binary 

form, where a household laved as 1 if he/she participated in watershed development program 

and considered as treated group, while non-participant households took 0 and considered as 

control groups.  
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to generate considerable household income subjected to the existence of labor force with in 

the family.  

Marital status of the households: The marital status of household head is one of the main 

factors, which has an economic meaning as a determinant of household welfare status 

through watershed development. Among the total sample households, 93.79% are married, 

2.8% are widowed and 3.42% are divorced.  Focusing on marital status of female headed 

households, widowed heads are high and accounts, 50% of female headed households 

followed by divorced, 38.89%. Almost all male headed households are married, 98.68%, 

while only 1.32% heads are in state of divorce. This reveal that the tendency of male headed 

households to lead their house without partner is very low compared to their counterparts 

which could be linked to many socio-cultural factors.  

Table 4. 5  Marital status of sample households 

Sex of  farm 

household head  

              Marital status of farm household heads 

 
Married Widowed Divorced Total 

Female 
Freq. 2 9 7 18 

% 11.11 50 38.89 100 

Male 
Freq. 300 0 4 304 

% 98.68 0 1.32 100 

Total 
Freq. 302 9 11 322 

% 93.79 2.8 3.42 100 

Source: Computed from own survey, 2020. Freq. = frequency, % = percent  

Education status of sample households: Many studies usually threat educational level of 

the respondent as key variable since it can play major role to determine the socio-economic 

situation of a given society. Meanwhile, education level of the household head is a key 

variable to determine the development of watershed that can enhance total household income 

and the tendency to diversify livelihood options so as to improve overall livelihood status of a 

given rural farm household.  Among sample households, 36.65% are illiterate, while 57.76% 

are able to read and write only, others, 5.59% are literate which refers formal education up to 

technical and vocational college.  On the other way, 38.98% watershed users and 61.02% of 

non-users are illiterate.  
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corrugated iron sheets could be considered as indicator of wealth in the community. Thus, 

44.1% of households own a house with greater than and equal to 70 corrugated iron sheets.   

Table 4. 6 Amount of iron sheets of houses owned by sample households 

Sex of farm 
household 

head 

                             amount of iron sheet   

  0 20 
sheets 20-42 42-70 >70 

sheet Total 

Female 
Freq. 0 1 4 9 4 18 
% 0 5.6 22.22 50 22.22 100 

Male 
Freq. 3 9 24 130 138 304 
% 0.99 2.96 7.89 42.76 45.39 100 

Total 
Freq. 3 10 28 139 142 322 
% 0.93 3.11 8.7 43.17 44.1 100 

Source: Computed from own survey, 2020. Freq. = frequency, % = percent 

Total land holding: The average land holding of all sample households is 1.135 hectares 

which is more or less similar with the regional average land holding per household, 1.10 

hectares (Birhanu Adenew and Fayera Abdi, 2005). And it is in lined with Yenesew et., al. 

(2015), the overall average private land size of the sample respondents was 1.4 hectares.  The 

land holding difference of female and male households is insignificant. This could be 

attributed to the land distribution made on 1997 and land use police which provide relative 

emphasis for gender right that enable women to secure equivalent land size with male 

counterparts.  The survey clearly revealed that households have an experience of cultivating 

additional land through crop sharing and renting system in order to augment their farm 

income. In the last production season, an average of 0.932 hectares of land was cultivated 

through crop sharing and renting system by sample households. On the other hand, land 

holding size per adult equivalence is an important characteristic to provide further insight on 

land holding of households with respect to their adult equivalent family size. The mean land 

holding size per adult equivalence of the study area is 0.294 hectares. It is also similar with 

the revealed that Melaku Yegizaw, (2016), owned land holding size per adult equivalent is 

low, 0.30 hectares. 

 

 

 

 
































































































































