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ABSTRACT 
 
This study was conducted in Degua Tembien Woreda. The very objective of this study 

was to identify and analyze the major determinant factors which affect the adoption of 

household level drip –irrigation technology which is one of water saving irrigation 

technologies available in the study area. A total of 110 farmers were randomly selected 

and interviewed using a structured questionnaire and Logit model was used to analyze 

the data. The model result indicated that 7 out of 13 explanatory variables expected to 

influence the adoption of drip irrigation found to be significant in the study area. While 

Variables such as age of household head, literacy, and dependability of water source for 

irrigation, farmer visit to drip- irrigation demonstration site and backyard land 

ownership were positively and significantly related with adoption of family drip 

irrigation technology, Farmland distance to Main road, Home distance to Water point 

and Fear of theft and damage by wild animals to drip-accessories were negatively and 

significantly related.  The results of this study suggest that presence of well organized 

demonstration site, train women on the importance and management of the technology, 

support farmers to develop water for irrigation, , encouraging farmers to cooperate and 

adopt the technology in farmlands where water is available but distant from homestead 

and integration among promoters of the technology are recommended to Expedite the 

diffusion of the technology 
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Chapter One: Introduction 
 

1.1. Background 
 
The global experience of agricultural development in the last half century showed that 

adequate supply of food is a necessary but not sufficient condition for eliminating hunger 

(Postel et al., 2001). Although world grain production has tremendously increased since 

the green revolution, the United Nations Food and Agriculture Organization (FAO, 2009) 

reports that 1.02 billion people, approximately one out of six persons in the world, are 

currently hungry. 

 

Exposure to climate change related production risk is a characteristic of rain fed 

agriculture in the dry lands of Sub-Saharan Africa and parts of South Asia (C .Brown and 

J.W Hansen, 2008). This causes poor economic growth and widespread poverty in 

developing countries which adversely affects the lives of poor rural populations who 

depend on rain fed agriculture for their livelihood and sustenance.  

 

Despite the fact that Ethiopia is endowed with significant surface and ground water 

resources, the country’s economy is mainly based on rain fed smallholder agriculture.  

The dependence of majority of the total population on rain feed agriculture and the 

insufficient and erratic nature of seasonal rainfall had been causing serious food shortages 

which became the source of poverty in the country.  

 

To mitigate the negative effects of drought on agricultural productivity and poverty, 

utilizing the groundwater potential of the country for irrigation in drought prone areas is 

an alternative. However, experience of exploiting groundwater for irrigation in Ethiopia 

in general and in Tigray region in particular is very much limited (Aytenffisu et. al., 

2009).Moreover, the irrigation sector in the country has been focusing on large scale 

canal projects and large-scale groundwater projects which are too expensive for small 

holders.  
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Tigray is one of the drought prone and food insecure regions of the country. Except for 

some surplus producing areas in the Western and Southern zones, most parts of the 

region are only subsistence producing even in good rainfall years if not faces chronic 

food deficit (Eyasu, et al., 2000).Although there are many causes for the structural food 

shortage in the region, moisture deficit contributes significantly. Thus, irrigation 

development can be considered as an essential component of the food security strategy to 

improve food production and agricultural productivity in the region. 

 

Although the role of large and medium scale irrigation is important in the region’s 

agricultural development, poor farmers’ access to irrigation water that addresses   

affordability and economic feasibility should be considered (Postel et al, 2001). As a step 

forward, therefore, drip irrigation for small holders is being introduced in the region so 

that poor farm households can efficiently utilize scarce irrigation water. 

 

Drip irrigation is one of the efficient methods of production (Smith, 2008). It is an 

irrigation method that improves efficiency and productive use of water and fertilizer.  

1.2. Statement of the Problem  
 
The contribution of new technology to economic growth can only be realized when the 

introduction of the new technology is widely diffused. Diffusion itself results from a 

series of individual decisions to begin using the new technology. Such decision is the 

result of a comparison of the expected benefits of the new innovation with the costs of 

adopting it (Uaiene et al, 2009). 
 

Despite the impressive advantages of drip irrigation technology as compared to the 

traditional irrigation systems and the regional government’s commitment and support to 

diffuse the technology, the speed of diffusion of the technology is found to be far below 

expected. According to discussions with relevant officials of the regional bureau of 

agriculture, the regional government is subsidizing 50% of the cost of drip accessories so 

as to promote the technology. Expecting that many farmers would demand the 

technology, the government availed the accessories in almost all woredas of the region. 
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At the inception of the research, it had been observed that woreda agriculture office 

compounds were filled with the drip accessories implying that there was a gap between 

supply of the technology accessories and actual demand from farmers. 

 

Each irrigation technology requires particular biophysical conditions (e.g. slope, soil 

texture) besides; socioeconomic characteristics can also affect its speed of diffusion 

(Drechsel et al, 2005). However, the poor are mostly blamed for being resistant to new 

technologies with out properly assessing the true hindrances for farmers to adopt the 

proposed technology on the ground.  

 

Thus, it is imperative to assess the compatibility of the characteristics of the technology 

(drip-irrigation) with the context of socioeconomic, physical and institutional conditions 

of the study area to identify factors that affect the adoption of the technology so that 

relevant policy ideas and recommendations may come up based on the findings.  

1.3. Objectives of the Study  
 
The objective of this study is to identify and analyze the major determinant factors which 

affect the adoption of household level drip –irrigation technology in Degua Tembien. 

The specific objectives of the study are: 

 To examine the extent of adoption of drip- irrigation technology in the study area  

 To identify the socio-economic, institutional and physical factors that affect 

household decision to  adopt drip irrigation in the study area 

 To assess if the technology is suitable  in the study area 

1.4. Research Questions 
 
The research tends to answer the following questions: 

• What are the local perceptions towards drip irrigation technology and 

determinants that affect household’s decision and willingness to adopt the 

technology 

• Does Drip-irrigation offer promise as a poor-friendly technology in the study 

area? 
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• What are the differences in approaches used by the government and NGOs to 

promote the technology in the study area? And which approach do farmers prefer? 

And why? 

 

1.5. Significance of the study  
 
As the region is moisture stressed, all possibilities shall be used to conserve and 

efficiently use available water resources. Thus, in line with the efforts which are 

underway towards developing large and medium scale irrigation schemes, small-scale 

household based irrigation exercise is also important.  

 

Hence, the study will be helpful for policy makers and experts in the region to know the 

major determinant factors which can affect the adoption of drip irrigation technology and 

recommend possible measures to be taken based on the results of data analysis. On top of 

that the study can be used as a basis for further research to enrich the mechanisms of 

successful implementation of drip and other similar technologies. 

1.6. Scope and Limitations of the Study 
 
The study conceptualizes a host of socioeconomic, personal and institutional variables 

which are linked in the adoption of drip irrigation technology. Detail technical 

specification issues such as water requirement per plant type were not included in the 

study.  

The study covered one woreda. Had the researcher not been constrained by finance and 

time, it could have been good to cover some more woreds, Nevertheless, the study 

considered diverse agro ecology while selecting different tabias in the study woreda 

therefore, the study result could be used for other areas which have similar 

socioeconomic and physical features. 
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CHAPTER TWO: REVIEW OF RELATED LITERATURE 
 
This chapter presents the findings of previous researchers on different aspects of the 

study in light of the objectives set forth.  

2.1. Definition, History and Advantages of Drip-irrigation 
 
 

 
Figure 1: Schematic of drum-kit (Mountain research and development, 2003) 
 
According to Wikipedia, (the free encyclopedia), Drip irrigation, also known as trickle 

irrigation or micro irrigation is an irrigation method which minimizes the use of water 

and fertilizer by allowing water to drip slowly to the roots of plants, either onto the soil 

surface or directly onto the root zone, through a network of valves, pipes, tubing, and 

emitters. Drip irrigation is most suitable for row crops (vegetables, soft fruit), tree and 

vine crops where one or more emitters can be provided for each plant. Drip irrigation is 

adaptable to any farmable slope and most soils (FAO, 1988) 
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The modern technology of drip irrigation was invented in Israel by Simcha Blass and his 

son Yeshayahu in 1959 when Blass partnered with Kibbutz Hatzerim to create an 

irrigation company called Netafim (Postel et al, 2001). Until recently however, drip 

irrigation has been limited to large-scale commercial farming systems. Such systems 

require high pressure through the use of boosters or pumping systems, making it even 

more expensive and out of reach for the small-scale farmers. Although designed for high-

pressure operation, it is clear that most commercial drip tapes are suitable for low-head 

conditions (approximately one meter water head) over lengths of up to 15 meters, perfect 

for smallholder conditions( Kabutha et al,2000). 

Advantages and Disadvantages of Drip irrigation 

Ngigi et al, (2000) outlined the following advantages of drip irrigation technology: 

• Water saving—a large reduction in the amount of water needed for growing 

vegetables 

• Labor saving—plots can be irrigated quickly, simply by filling the bucket 

• Fewer disease problems, such as mold and powdery mildew (fungal), caused by 

soil splashing onto plant leaves. 

• Low-cost—the system is priced to fit poor farmers’ budgets 

• Simple to install, operate and maintain 

• Easy to adapt to meet farmers’ particular needs; for example, some farmers in the 

Suba district along Lake Victoria, are fixing 30-m drip lines (rather than the usual 

15 m) to larger 50-liter buckets to accommodate longer growing beds 

• Profitable for small-scale farmers—enabling them to produce enough vegetables 

for their families and for sale  

Drip irrigation is not however with out disadvantages. Ngigi et al, (2000) also identified 

the following major drawbacks of the technology: 

• Less flexibility in terms of emitter spacing and lateral lengths 

• Easily punctured by sharp objects if poorly handled 

• Clogging of some emitters 

• No uniformity of emitter discharge along the lateral, especially where land is not 

well leveled 

• Lack of spare parts and inadequate extension services 
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• Leakage, especially at bucket connections, if fittings are not done properly, i.e., if 

the hole is bigger than the adapter; other causes of leakage are punctures, cracks. 

• Insecurity: fear of theft if the system is installed far from the house 

• Pest attraction—being the only green spot, especially during the prolonged dry 

spells, insects, rodents, aphids, etc., find refuge in the drip gardens; porcupines in 

search of water have even been reported to puncture drip lines. 

2.2 Irrigation and Poverty Reduction 
 
Rain fall is the source of water for crop production in the more humid regions of the 

world where about 60 percent of the world’s food crops are grown (FAO, 2003), Rain fed 

agriculture takes place on about 80 percent of the arable land and irrigated agriculture 

produces 40 percent of the world’s food crops on the remaining 20 percent (FAO, 2003). 

In order to meet future food demands, it is therefore expected that relatively more crops 

will have to be grown using irrigation. 

 

For many developing countries, increasing agricultural productivity is a key to poverty 

reduction. The World Food Summit in 1996 estimated that 60% of the extra food 

required to sustain the world in the future must come from irrigated agriculture and the 

bulk of improvements in food supply from irrigation are expected to come from changes 

in a sector still dominated by small producers (IPTRID, 1999).  

“Irrigation can make a significant contribution to reducing poverty and increasing crop 

production. As a social good, irrigated agriculture is a vehicle for the provision of basic 

needs and the reduction of vulnerability to food insecurity. It is, and will remain, a vital 

activity in the livelihoods of many small producers who value the security it provides.” 

(IPTRID Issues Paper1, 1999) 

 

In line with the view of the International Program for Technology and Research in 

Irrigation and Drainage (IPTRID), the Ethiopian government in its Sustainable 

Development and Poverty Reduction Program 2002, stated that “Ethiopia cannot hope to 

meet its large food deficits through rain-fed production alone”. Thus, the Government has 

already taken initiatives towards developing irrigation schemes of various scales. The 
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existing size of irrigated agriculture is estimated at about 5% of the potential, accounting 

for merely 3% of the country’s total food crop production. In the short-term, however, the 

irrigation development program gives emphasis to the development of small-scale 

irrigation in which capacity building in the study, design and implementation of irrigation 

projects took the forefront. 

2.3 Basic Concepts and Theoretical Foundations of Technology 
Adoption 

2.3.1 Concepts of Technology Adoption 

Technology adoption is an important factor in economic development especially in 

developing countries. Successful introduction of technologies in developing countries 

requires an understanding of the priorities and concerns of smallholder farmers at the 

grassroots. It is viewed as a variable representing behavioral changes of farmers in 

accepting new ideas and innovations of agricultural practices (Aregay, 1980). The term 

‘behavioral change’ refers to desirable change in knowledge, understanding and ability to 

apply new technologies such as changes in interest and attitudes. 

 

Adoption of an improved practice by a farmer is necessarily based on his/her capacity to 

acquire and absorb information about new techniques and on his/her capacity to convert 

this knowledge to practice (Aregay, 1980). According to Rogers and Shomaker (1971), 

adoption is defined as the decision making process in which an individual passes from 

first hearing about an innovation to final adoption. The decision of whether or not to 

adopt a new technology hinges upon a careful evaluation of different technical, 

economical and social factors. 

 

Adoption is a mental process through which an individual passes from first knowledge of 

an innovation to the decision to adopt or reject a new technology (Roger and Shomaker, 

1971). Roger and Shomaker further added adoption or rejection of an innovation is a 

decision to be made by an individual. Yapa and Mayfeld (1978) suggested that adoption 

of an entrepreneurial innovation by an individual requires at least four conditions among 

which availability of sufficient information, existence of a favorable attitude towards the 
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innovation, possession of the economic means to acquire the innovation and the physical 

suitability of the innovation. Feder et al. (1985) defined adoption as the decision to use a 

new technology, method, practice, etc. by a firm, farmer or consumer. Therefore, in this 

study, adoption refers to the decision made by individual farm households to use Drip-

Irrigation Technology. 

 

Adoption is classified into individual and aggregate adoption. Adoption at the farm level 

(individual adoption) refers to farmer’s decision to use a new technology into the 

production process which is the concern of this study. Aggregate adoption is the process 

of diffusion of a new technology within a region or population. Diffusion is measured by 

the aggregate level of use of a given technology with in a geographical area (Feder et al., 

1985).  

2.3.2 Innovation Diffusion Theory 

According to Rogers, (1995) Diffusion of Innovations theory sees innovations as being 

communicated through certain channels over time. Individuals are seen as possessing 

different degrees of willingness to adopt innovations and thus it is generally observed that 

the portion of the population adopting an innovation is approximately normally 

distributed over time. Breaking this normal distribution into segments leads to the 

segregation of individuals into the following five categories of individual innovativeness 

(from earliest to latest adopters): innovators, early adopters, early majority, late majority, 

laggard’s .Members of each category typically possess certain distinguishing 

characteristics as shown below:  

 

• innovators - venturesome, educated, multiple information sources  

• early adopters - social leaders, popular, educated  

• early majority - deliberate, many informal social contacts  

• late majority - skeptical, traditional, lower socio-economic status  

• laggards - neighbors and friends are main information sources, fear of debt  
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Figure2.  Diagram/schematic of adoption theory  
 

The rate of adoption of innovations is impacted by five factors: relative advantage, 

compatibility, Triability, observables, and complexity (Rogers, 1995). The first four 

factors are generally positively correlated with rate of adoption while the last factor, 

complexity, is generally negatively correlated with rate of adoption (Rogers, 1995). The 

actual rate of adoption is governed by both the rate at which an innovation takes off and 

the rate of later growth. Low cost innovations may have a rapid take-off while 

innovations whose value increases with widespread adoption. Innovation adoption rates 

can, however, be impacted by other phenomena.  

 

According to Uaiene et al., (2009), to explain adoption behavior and determinants of 

technology adoption, three paradigms are commonly used: the innovation-diffusion 

model, the adoption perception and the economic constraints models. He further 

explained that the underlying assumption of the innovation-diffusion model is that the 

technology is technically and culturally appropriate but the problem of adoption is one of 

asymmetric information and very high search cost. The second paradigm, the adopters’ 

perception paradigm, on the other hand, suggests that the perceived attributes of the 

technology condition the adoption behavior of farmers. This means that, even with full 

farm household information, farmers may subjectively evaluate the technology 
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differently than scientists (Kivlin and Fliegel, 1967; Ashby et al., 1989; Ashby and 

Sperling, 1992 sited by Uaiene, et al., 2009). Thus, understanding of farmers’ perceptions 

of a given technology is crucial in the generation and diffusion of new technologies. The 

economic constraint model contends that input shortage in the short run, such as access to 

credit, land, labor or other critical inputs limits production flexibility and conditions 

technology adoption decisions (Aikens et al., 1975; Smale et al., 1994; Shampine, 1998). 

The writers then concluded that recent studies have shown that using the three paradigms 

in modeling technology adoption improves the explanatory power of the model relative to 

a single paradigm.  

2.4. Agricultural Technology Adoption Constraints and Drivers  
In general, adoption of resource conservation technologies is a function of the 

characteristics of the technology proposed, farmers’ perception of its advantages and 

need, as well as availability and distribution of production factors and farmers’ attitude 

towards risk, institutional support and the policy environment (Drechsel, et al 2005).  

2.4.1 Returns to Land, Capital and Labor 

The major objective of farmers is to maximize returns on investment particularly for 

those production factors, which are in short supply but are required by the new 

technology (Drechsel, et al 2005). Therefore, choice of appropriate criteria for technology 

adoption analysis should be determined by the production factor requirements of the 

technology and the relative availability of these production factors.  

It is crucial to base this analysis on local conditions and farmers’ seasonal perspectives of 

“factor scarcity”.  Especially the returns to labor in addition to returns to land are critical 

but often neglected variable to understand farmers’ reasoning (Drechsel, et al 2005). 

 

2.4.2 Capital and Credit Availability 

Farmers may be unable to raise sufficient funds to invest in the technology because of 

lack of capital, limited access to credit, or temporary cash flow problems (Drechsel et al 
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2005). National policies, which support smallholder credits, can be an important adoption 

driver to overcome wealth constraints to investment in new technologies.  

2.4.3 Labor demands and Opportunity Costs 

Although lack of land can be the prime constraint to technology adoption, labor is also 

considered as a major constraint. Consequently, it is very important to take into 

consideration all possible information about labor availability. If labor is scarce at 

particular peaks, care has to be taken in assessing technologies that further increase labor 

demand at that time (Drechsel, et al 2005).  

2.4.4 Perceptions and Values 

Farmer’s individual perception towards the degree of a given problem may influence 

his/her decision on possible solutions. The same applies to farmers’ preferences for 

certain technology based on real experience or perceived characteristics. There are also 

certain taboos, cultural norms or practices in various socio-cultural settings especially in 

Africa that can influence farmers’ perceptions and technology adoption (Drechsel, et al 

2005). Therefore Indigenous knowledge and local traditional practices has to be taken in 

to account as part of social and cultural framework. 

2.4.5 Risk and Stability 

Farm enterprises are affected by natural disturbances. Yield fluctuations may occur due 

to floods, rain fall scarcity, insect attacks and diseases. Risks and uncertainties affect 

farmers’ attitude towards adoption of new technologies and their adoption behavior and 

have to be analyzed carefully. Especially poor farmers are often reluctant to adopt 

technologies because they need stable income especially when returns to adoption are 

unclear or will only bear fruits in future (Drechsel, et al 2005). 

2.4.6 Access to Information and Extension Services 

Poor performance of extension services or poor research-extension linkages are often 

blamed for limited spread of technologies. However, there are experiences that 

technologies spread without much effort through informal communication networks 
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(Drechsel, et al 2005). This implies that early adopters have to experience the advantages 

of the technology (e.g. through on-farm trials or demonstration plots). Knowledge sharing 

about the technology could also be facilitated through communication infrastructure, 

media access and a functional network of continuously updated extension agents. In 

addition access to market information can be a drive factor as it increases the chances for 

better pricing of farm produce and higher capital availability.   

2.4.7 Perceived Attributes of an Innovation 

To understand farmers’ perceptions of a technology, a number of attributes of such 

technology should be analyzed (Drechsel, et al 2005). These are:  

• Comparative advantage (not only higher yields, but also better soils, taste etc.)  

• Compatibility with previous and current farming methods  

• Complexity (how simple or difficult is the technology?)  

• Triability (can the technology be tested?)  

• Visibility (is the impact obvious and convincing?)  

• Trouble-free (are there any (cultural, gender, technical, etc.) difficulties?)  

2.4.8 Policy Support 

Governments can use macro-economic policy, trade regulations, input subsidies, 

regulations or education and extension to alter the decision-making environment in which 

farmers choose one practice over another (Drechsel, et al 2005).  

 2.5 Empirical studies on adoption 
 
Many adoption studies had been conducted by different scholars around the world though 

studies on drip irrigation adoption is found to be so limited especially in Ethiopia. The 

studies indicated that adoption of different agricultural technologies  are affected by 

many factors which are related to household characteristics, physical factors and socio 

economic conditions of the study area under consideration. 

Aloyce et al, 2000 conducted a study on Factors Affecting Adoption of Improved Maize 

Seeds and Use of Inorganic Fertilizer for Maize Production in the Intermediate and 

 13



Lowland Zones of Tanzania. The study emphasized the importance of extension services 

and farmer participation in the research process and concluded that Extension service was 

shown to be an important source of knowledge for farmers that significantly influenced 

the adoption of improved maize seeds and fertilizer. The researchers also found out that 

the participation of farmers in the research process encourages the flow of information 

between researchers and farmers. 

 

Getachew (2004) and Girma.T,et.al (2001) also conducted a study on assessment of 

factors affecting adoption of improved wheat and its impact on the rate and intensity of 

improved wheat varieties adoption by small holders and found out that fertilizer use, high 

income and access to credit have a positive influence on the adoption decision of farmers 

. 

Mesfine.W (2007) on the other hand conducted a study on determinants of adoption of 

improved teff variety in Laelay Michew wereda, Tigray and found out that farmers with 

larger land size, large number of livestock, better access to agricultural information 

communication and training were better for adopters. Similarly, Gurung and Shresthe 

(1994) reported that size of agricultural land holding, sources of income, and education 

influenced the level of adoption of improved maize varieties in Lume's extension 

command area 

 

Moreover Wolday A. (1999) conducted a study on major factors which dictate the use of 

improved seeds in Ethiopia and reported that price of inputs, access to credit, fertilizer 

use, economic status of the household, size of land owned, visits of extension agents and 

infrastructure development are the principal determinants of the adoption of improved 

seed.  

 

Girmachew (2005) has reported that total household labors, extension agent visit, 

farmers’ level of perception on soil erosion are statistically significant to affect adoption 

of soil and water conservation practices.  
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Tesfaye (2006)  conducted a study on the probability of adoption of rain water harvesting 

technology and was significantly influenced by sex of the household head, labor 

availability, agricultural experience, land ownership, off-farm actively, farm size, 

livestock ownership, extension service, plot distance and distance to market. However, 

education, land tenure and credit were not found statistically significant. Similarly 

Regassa (2005) conducted a study on adoption and impacts of micro irrigation 

technologies: on Selected Localities of Maharashtra and Gujarat States of India and found 

access to ground water, the prevailing cropping pattern, level of education, financial 

resources, social stratum of the household, and the wealth status of the farmer were 

statistically significant.  

 

The literature reviewed revealed that irrigation is an important poverty reduction 

mechanism especially in drought prone areas like Tigray. Reliance on big dams for 

irrigation is, however, difficult for two main reasons. Firstly cost of building dams is 

daunting especially for poor countries like Ethiopia. Secondly the benefits from big 

irrigation schemes do not trickle down to the poor who are distant from such schemes. 

Therefore, as a complement but not as a substitute for large and medium scale irrigation, 

the role of small scale irrigation managed by households is recommended in the process 

of agricultural and rural development. Among these, Drip- irrigation was identified as 

one of water saving technologies which can be applied at household level. However, 

empirical studies on adoption recommended that careful assessment of the suitability of 

the technology to local conditions is very important. The likelihood of a farmer to adopt a 

new technology depends on his/her perception on the benefits of the technology. On top 

of that farmers are rational to compare the benefits they expect by introducing a 

technology with alternative use of their time and money.  
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CHAPTER THREE: DESCRIPTION OF THE STUDY AREA 
 

3.1. Location and population 
Degua Tembien is one of the four woredas of the recently established South Eastern zone 

of Tigray. The woreda had been under the central zone administration until the 

rearrangement of the South Eastern zone was made in 2008. The woreda is located to the 

west of Mekelle and its capital Hagereselam is only 50 kilometers away from the regional 

capital-Mekelle. 

 

According to the 2007 population census result, the woreda population was estimated to 

be 113,528 of which 49.9% were female and 51.1% are male. Assuming that the 2.5% 

population growth rate that had been for the region from 1994-2007 continued, the 

current (2010) projected population of the woreda is 122,257 of which 61298 are male 

and 60957 are female. 93.6% of the woreda population lives in rural areas. The total 

urban population of the woreda is only 7827. 

 

The woreda is sub-divided into 21 smaller administrative units called Tabias. The study 

was conducted in 5 tabias. These are: Limeat, Mahbereselassie, Ayninbrkekn, Mikael 

Abie and Hagereselam. The study tabias are all adjacent to the woreda capital-

Hagereselam and almost all the tabias are crossed by the main road (RR50) passing 

through Hagereselam to Abie-Adi 

 

 

 

 

 



 
 

 
Figure 3 Location of study woreda 
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Figure 4: location of study area

 

 



3.2 Altitude, Rainfall and soil type 
 
The woreda altitude ranges from 1400-2700m above sea level. Because of its diverse 

altitude, it has three types of agro-ecology known as almost near kola, wean degua and 

degua although Degua takes the lion' share. The mean annual rain fall for the woreda 

ranges from 100 to 156 mm. It has erratic type of rainfall with high variation between and 

within years. The minimum and maximum annual temperature of the woreda is 15co and 

24co respectively (wereda BOARD). The major Soil types of the woreda are mainly Clay 

(50) %, sandy loam (40%) and sandy (10%) (wereda BOARD). 

 

3.3 Land use and cropping pattern 
 
The total land area of the woreda is estimated to be 112,500 hectare of which cultivable 

land is only 19472 hectares. 

Table 1: Land use pattern of Degua Tembien woreda 

No Type of land use Coverage in (ha) % 

1 Cultivated land 19472 17.308 

2 Grazing land  3706 3.2942 

3 Forest land including closures 17686 15.721 

4 Other(house, road ,unproductive) 71636 63.676 

Total  112500 100 

 Source: wereda BOARD (2008)  

 

As we can see from the table above cultivable land of the woreda is only 17% of the total 

woreda land area. Of the total cultivable land, area with irrigation potential is only 3561 

hectares and the area irrigated in 2009/10 is only 1540 hectares. Crop-livestock mixed 

farming system characterizes agriculture in the wereda. In terms of the area coverage and 

frequently grown, wheat, Barley and Teff are major once. Bean, Pea, lentils, linseed, 

sorghum, millet, vegetables like potato, tomato, pepper, cabbage, onion, lettuce, carrot 

are also grown.  
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Livestock play a significant role in the mixed farming system of the area. Their main 

contribution is in providing draft power, as a source of cash and food. Livestock types 

kept by the farmers include cattle, shoats, draft animals like donkeys and poultry. The 

total estimated number of cattle, shoats and poultry in the woreda is 5994 4, 67150, and 

40283 respectively. 

 

3.4. Extent of Drip irrigation Adoption in the woreda 
 
Although family drip-irrigation was introduced in the region since 2002, adoption of the 

technology started in the woreda in 2005 with only 8 farmers. The number of adopters 

has shown constantly increasing trend for except in 2008/9 showed decline.  The total 

number of family drip adopters in the woreda currently has reached 134. 

 
Figure 5 Family Drip-irrigation trends in Degua Tembien 
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 Source: Degua Tembien wereda BoARD (2010) 

The trend is similar for the region at large. Number of adopters is increasing from year to 

year. The total number of family drip adopters in the region has reached 4107. 
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Figure 6 Family Drip irrigation adoption trend in Tigray 

Drip irrigation adoption trend in Tigray
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The distribution of family drip-irrigation in the region is not uniform. The Eastern zone 

took the largest share and followed by central zone. To the contrary, the technology is 

least adopted in the western zone. 

Figure 7: Family Drip-irrigation Adoption in Tigray by zone 
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CHAPTER FOUR: CONCEPTUAL FRAMEWORK AND 
DEFINITION OF VARIABLES 

 

4.1 Conceptual Framework 
 
Adoption decisions of different technologies across space and time are influenced by 

different factors. Factors such as personal, socioeconomic, institutional and psychological 

factors determine the probability and intensity of adoption of technologies. Different 

studies have been conducted to look into the direction and magnitude of the influence of 

different factors on farmers’ adoption decision of agricultural technologies. However, the 

effect of any particular factor on technology adoption may vary over space and time.  
 

Although some factors may have general applicability; it is not usual to develop a 

universal conceptual model that captures the process of technology adoption in all 

environments. The dynamic nature of the factors and the distinctive nature of socio-

economic environment make it difficult to generalize about the causal relationship 

between determining factors and technology adoption.  
 

Literature on technology adoption shows that three main concepts are important in 

analyzing technology adoption, which includes Innovation-diffusion, economic 

constraint, and perception of adopters about the proposed technology (Langyintuo A. and 

Mekuria M, 2005).These three concepts are further explained below.  

 

1. The innovation diffusion model: The innovation diffusion model follows 

Rogers'(2005) analysis of diffusion and concludes that access to information is a critical 

factor in the adoption and diffusion of technologies. Accordingly the problem of adoption 

is reduced due to information on the technology to the potential users. Adoption is also 

influenced by the farmers’ characteristics i.e. age, gender, education levels; training etc. 

The model emphasizes extension as a means of increasing the adoption of new 

technologies. 

2. The economic constraint model: Economic constraints model contends that 

economic constraints are major determinants.  
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3. The adopter perception model: This is the least developed and less used in the 

literature. It focuses on perceived attributes of the technology. Each of the models 

focuses on a few factors but all the three categories are important in explaining adoption 

patterns.  

 

Thus, in this study all the three concepts are considered and some important variables are 

identified to reflect all of the causal relationships. Hence, the following conceptual 

framework depicted the most important variables expected to influence the adoption of 

drip-irrigation in the study area. 
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Fig 8: conceptual framework 
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4.2 Definition of Variables and Working Hypothesis 
 
As is explained above, the decision to adopt an agricultural technology depends on a 

variety of factors including farm household characteristics, characteristics of the 

technology proposed, perception and the risk behavior of the household. In this study, I 

hypothesized that the most important factors affecting drip irrigation adoption at 

household level are as follows: 

 

Household’s decision to adopt drip irrigation technology is considered as a dummy 

variable having dichotomous value that assumes a value of 1 if a given household 

adopted the technology and 0 otherwise. 

 

The major explanatory variables that are expected to affect household decision to adopt 

drip irrigation technology are:  

 

Physical/natural factors 

Availability of backyard farm land: The area of backyard land is expected to affect the 

adoption decision. Farmers with larger backyard land are expected to be willing to adopt 

the technology because the technology needs close follow-ups and proximity to residence 

secures safety of the technology accessories from theft.   

Farmland distance to market center: The proximity of the farmland to market also affects 

farmer’s decision to adopt the technology. Increasing production alone does not 

guarantee better income to adopters. What is produced has to be sold at reasonable price. 

Thus, proximity to market is considered as a factor in adopting the technology.  

Reliable water source for irrigation: reliability of ground/ spring water is considered a 

factor for whether or not the drip technology will be adopted by small holder farmers. It 

is hypothesized that reliability of ground/spring water is a factor that affects farmer’s 

willingness to adopt drip irrigation technology.   
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Household Characteristics 

1. Age of the household Head: the higher the age of a household head, the lower is the 

probability to adopt new technology. Although older people have relatively richer 

experience of the social and physical environments, they are reluctant to new 

technologies than the youngsters. Therefore, it is hypothesized that age of the household 

head and drip irrigation adoption to have negative relationship. 

2. Education Level of household head. Education equips individuals with the necessary 

knowledge to respond to unforeseen events. Literate individuals are very keen to get 

information and use it. Education promotes awareness about the possible advantages of 

modern agriculture and the use of modern technologies. Therefore, it is hypothesized that 

Education is positively correlated with household head’s decision to adopt drip-irrigation.  

 

Household Endowments 

Land size: Land size is hypothesized to have positive relationship with technology 

adoption because households with larger land size can allot small plot for trial than those 

having small plot. On the other hand large land size is an indication for wealth status of 

farmers and therefore it is expected that better off households are likely to take risk than 

the poor. However, it can also be expected that households with small plots of land can 

be more interested to adopt drip irrigation to compensate their disadvantaged position 

with increased productivity using drip-irrigation technology. Hence land size has both 

positive and negative effects. 

Family labor: households with less family labor especially of age 15 and above are 

expected to adopt the technology, because drip-irrigation is less labor intensive 

technology. Households with less labor are motivated to adopt drip irrigation to 

compensate their scarce labor. It is Therefore, hypothesized that households with less 

family labor to adopt the technology   

Household head’s livelihood strategy: households with livelihood strategy in farming 

mainly vegetable and fruit production are hypothesized to adopt drip irrigation than those 

who consider non farm employment and livestock as their future livelihood.  
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Social factors 

Membership in cooperative society: Membership of households to cooperatives enables 

farmers to have broader access to information about new technologies. Moreover, 

cooperatives may have the voice to get assistances from different sources to encourage 

their members adopt new technologies. Thus, it is hypothesized that farmers who are 

members in cooperatives are more likely to adopt drip irrigation than non members. 

 

Farmer Visit to drip-irrigation demonstration site:  While high frequency of extension 

visits are expected to increase adoption of new variety seed, adoption of drip- irrigation 

technology is more influenced by availability of demonstration sites and farmers’ 

frequency of visit to it. Thus, it was hypothesized that farmers with high frequency of 

visit to demonstration site are likely to adopt the technology than their counterparts. 

 

Table 2: Summary of expected directional relation of Independent Variables with  

   The Dependent variable 

variable     Definition Expected sign of coefficient 

X1 

X2 

X3 

X4 

X5 

X6 

X7 

X8 

X9 

X10 

X11 

X12 

X13 

 

Family labor (age 15 and above) 

Age of the household head 

Literacy of household head. 

backyard land ownership 

Farmland distance from market center 

Homestead distance to  Water point 

Household head’s future livelihood strategy 

Land holding size 

Dependable water source for irrigation 

Membership to cooperative society 

Farmer  visit to demonstration site 

Farmland distance from Main road 

Fear of theft and damage by wild animals to 

drip-accessories 

Negative(-) 

Negative(-) 

positive(+) 

positive(+) 

Negative(-) 

Negative(-) 

Positive/Negative(+ -) 

Positive(+) 

Positive(+) 

Positive(+) 

Positive(+) 

Negative(-) 

 

Negative(-) 
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CHAPTER FIVE: MATERIAL AND METHODS 
 

5.1 Sampling and Procedures for Data Collection 

5.1.1 Data Source 

The data sources are both primary and secondary. In addition to household survey, the 

researcher collected secondary data from relevant government and non government 

organizations to support the data from primary sources. The researcher also assessed the 

strategies designed to expand the technology and efforts which are underway by the 

government and non government organizations in the region in general and in the study 

area in particular. 

5.1.2 Sampling Technique 

The fact that the number of households adopted drip- irrigation technology in the study 

area are not much (134), tabias with relatively more adopters were selected purposefully. 

To reduce selection bias, the researcher has also excluded those who adopted the 

technology with some sort of special considerations such as rewards of the technology 

accessories from the government. This had been observed when I did pilot study in 

Enderta woreda and there were farmers rewarded drip irrigation accessories but they 

dropped it because for most of them it was not in response to their interest to adopt the 

technology.   

Table 3: proportion of sample to total population (adopters) 

S/N Name of tabia Number of adopters Sample % of sample 

1 Hagereselam 10 7 70 

2 Mahbereselasie 15 5 33 

3 Limeat 45 23 51 

4 Michel Abie 14 10 71 

5 Aynimbirkekin 15 10 67 

Total 99 55 56 
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The researcher employed non proportional random sampling based on which 55 

households from adopters and equal number from the non adopters were selected. The 

number of respondents from each Tabia varies because of the distribution of households 

adopted drip- irrigation technology among tabias. The proportion of sample adopters to 

total number of adopters in each tabia is not also uniform because I used the lottery 

method to select respondents from the 5 tabias all together.  However, the number of 

adopters and non adopters within each tabia is equal in all tabias. This is intentionally 

done to see why a farmer adopted drip-irrigation technology while his neighbor did not.  

 

    Table 4: Sample Distributions by Tabias 

Sample size  

Tabia Adopters Non adopters Total 

Ayninbirkekn 10 10 20 

Hagereselam 7 7 14 

Limeat 23 23 46 

Mikael Abie 10 10 20 

Mahbere Selase 5 5 10 

Total 55 55 110 

Source: Survey data  

5 .1.3 Data collection tools/instruments 

Semi structured questionnaire was designed to conduct the household survey. The 

questionnaire was prepared in English. Three enumerators were hired and trained for two 

days including practical exercise. The researcher has also conducted interview to key 

informants and informal discussions. In addition, secondary data from relevant 

stakeholders was collected.  

5.2. Methods of data analysis  
The primary data collected was designed in such a way that it shows cause and effect 

relationship between the dependent and independent variables. The dependent variable in 
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our case is the adoption behavior and the explanatory variables include household 

characteristics, physical factors and socio-economic factors.  

Descriptive statistics (such as percentage, frequencies, mean and standard deviation) were 

used on selected variables. Chi-square and independent T-test was also used to identify 

variables that are significantly different between adopters and non adopters. Logistic 

regression model was employed to determine factors that affect adoption of drip-

irrigation technology at household level. 

5.2.1 Choice of Econometric Model 

There is no articulated model that provides a conceptual framework to determine the 

factors that influence drip irrigation adoption decision. However, studies have been 

carried out to relate farmers' adoption of new technologies to various socio economic 

factors (Feder et al., 1985). Based on these studies, a conceptual model was developed to 

explain the effects of socio- economic factors on the adoption of drip irrigation 

technology.  

 

In adoption studies, responses to a question such as whether farmers adopt a given 

technology could be yes or no, is a typical case of dichotomous variable. The model that 

is suggested for such binary dependent variable is the linear probability model. However, 

the use of this model is not appropriate to evaluate the effect of explanatory variables due 

to well-recognized econometric problems associated with this model. The inadequacy of 

the linear probability model suggest that a non-linear specification may be more 

appropriate and the candidate for this will be S- shaped curve bound in the interval of 

0,1(Pindyck and Rubinfeld, 1981). The author suggested the S -shaped curves satisfying 

the probability model as those represented the cumulative logistic function (logit) and 

cumulative normal distribution function (probit). 

 

For this study the logistic distribution function (logit) model is selected. The logistic 

function is used because it represents a close approximation to the cumulative normal 

distribution and is simpler to work with. Hosmer and Lemeshow (1989) has pointed out 

that the logistic distribution has advantages over the others in the analysis of dichotomous 
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dependent variable. The logistic distribution is extremely flexible, and lends it self to a 

meaningful interpretation. 

5.2.2 Specification of the logit model 

According to Pindyck and Rubinfeld, (1991) sited by Nzomoi et al, (2007), this model is 

based on the cumulative logistic probability function and its specification takes the 

following form:  

)1/(1)1/(1)()()( )( bXiaZi eebXiaFziFiP +−− +=+=+==   ……..1 

Where, in this notation ‘e’ represents the base of natural logarithms which is 

approximated at 2.718. Pi is the probability that an individual will make a certain choice, 

in this case whether to adopt drip irrigation technology or not. In estimating equation (1) 

stated above, we multiply both sides by (1 + e-z) Pi = 1 so that dividing by Pi and then 

subtracting 1 yield: ………………………..2 pipipie zi /)1()1/(1 −=−=−

However since    then  so that by taking the natural 

logarithm on both sides of the equation we obtain: 

zz ee −− = /1 )1/( pipiezi −=

)1/(log pipiZi +=  or from 

equation (1) presented above, we have:  

bXiaZiPiLogPi +==−1/  ………………………………(3) 

Where:  = the log of the odds that a certain decision will be 

made. 

)1/( PiLogPi −

a = the constant of the equation 

b = the coefficient of the predictor variables  
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CHAPTER SIX: RESULTS AND DISCUSSION 
 

6.1 Descriptive Statistics 

6.1.1 Sex 

As we can see from table 5 below, the share of female headed household respondents 

from both adopters and non adopters is very low. Unless sample households are 

purposefully selected to include more women headed households, the general proportion 

of women headed families to total households in the study area is consistent with the 

small number of sample female headed households. Although both the government and 

non government organizations are encouraging women headed households to adopt drip-

irrigation technology, the number of women adopters is found to be very few. 

 

Table 5: Sample Households by Sex of the household head 

                            Status of  drip irrigation adoption   
Sex Adopters  % Non adopters % Total % 
Male  49 89 50 91 99 90 

Female  6 11 5 9 11 10 

Total 55 100 55 100 110 100 

   Source: survey data; 

6.1.2. Age distribution and family size of households 

The maximum and minimum age for adopters was 74 and 32 years respectively. On the 

other hand, the maximum and minimum age for non adopters was 70 and 30 respectively. 

The mean age figure was 52.02 and 46.69 years for the adopters and non-adopter farmers 

respectively. The average age of adopter is larger by 5 year over the non-adopters.  

 

 

 

 

 

 32



Table 7: Mean age and family size of respondents. 

            Non-adopters            Adopters character 

min max mean S.D min max mean S.D 

Age 30 70 46.69 9.616 32 74 52.02 11.856 

Family size 2 10 6.11 1.853 3 10 5.84 1.708 

Source: Survey data 

 

While the age of the respondents ranges from 24 to 74 years. The mean age of the sample 

household heads for adopters and non adopters is 52 and 47 years respectively. It was 

hypothesized that the higher the age of a household head, the lower is the probability to 

adopt new technology because older people are suspicious to new technologies than the 

youngsters although they have relatively richer experience of the social and physical 

environments.  

 

The independent-sample t-test conducted to test if there is significant difference in the 

mean age of adopters and non- adopters showed that there is significant difference with 

T-value -2.381 and 0.025 level of significance showing that more elders are adopting the 

technology than the youth. The reason behind this result is discussed under section 6.5.2  
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Table 6:  Mean standard- deviation and T-values of significant continuous variables 

for adopters and non-adopters of drip irrigation. 

 

S/N 

 

Explanatory variable 

Adoption 

status 

 

Mean 

Std. 

Deviation T-Value signi 

non adopter 2.96 .918 1 family labor(age 15 and 

above) Adopter 3.16 1.053 
1.061 0.678 

non adopter 46.69 9.616 2  

Age in years Adopter       52.02 11.856 
2.588 0.010 

non adopter 2.1091 1.16544 3 land holding size (in 

tsimdi) Adopter 2.4636 1.20610 
1.568 0.812 

non adopter 
30.73 28.484 

 

 

4 

main farm land distance 

from Main road (RR50) 

in walking mints Adopter 24.80 38.667 

-0.915 0.601 

non adopter 68.73 49.720 5 main farmland distance 

from  woreda major 

market in walking mints 
Adopter 52.55 41.898 

-1.761 0.182 

non adopter 
10.93 9.173 

Adopter 5.02 3.159 

 

6 

home distance to water 

point ( in walking mints) 

Adopter 5.02 3.1 

-4.517 0.000 

Source: Survey data 
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6.1.3 Family labor 

Households with large family size of age 15 and above are said to have more labor power 

than simply taking family size as a whole. Drip irrigation technology is known for its 

labor reducing advantage in irrigation and thus is more suitable for families with less 

labor force than households having more family labor. The survey result is found to be 

consistent with what is expected. As we can see from the table below, the number of 

adopter farmers decreases as the number of households with such category goes beyond 3 

    

 Table 9: Family labour (age 15 and above) 

                            Status of  drip irrigation adoption   
Family labor Adopters  % Non adopters % Total % 

2 20 36.4 15 27.3 35 31.8 

3 25 45.5 20 36.4 45 40.9 

4 5 9.1 16 29.1 21 19.1 

5 2 3.6 4 7.3 6 5.5 

6 3 5.5 0 0 3 2.7 

Total 55 100 55 100 110 100 

Source: Survey data 

 

6.1.4. Literacy Status of Household Heads   

Literacy represents the level of reading and writing by the household head. It is expected 

that literate household head can make better decision to adopt improved agricultural 

technologies like drip irrigation than the illiterate ones. The survey result indicated that 

while 73 % of non adopter respondents are illiterate, only 47% of adopter respondents are 

found to be illiterate.  

   

The chi-square test of literacy was statically significant with x2=7.424 at less than 1% 

probability level. This indicates that there is a significant different between the adopters 

and non-adopters in their literacy status. This is consistent with the hypothesis that 

Literate farmers are likely to adopt drip –irrigation than the illiterate ones 

 35



 

 Table 10: Literacy status of sample respondents  

                            Status of  drip irrigation adoption   
Literacy Adopters  % Non adopters % Total % 
Illiterate 26 47 40 72.7 66 60 

Literate 29 53 15 27.3 44 40 

Total 55 100 55 100 110 100 

   Source: Survey data 

Literate respondents were also asked if they attended formal education and higher grades 

completed. While only 14 non adopter household heads (25%) attended formal education, 

the number is higher for the adopter group 24 households (44%). When we see the status 

of years of formal schooling completed, the highest grade for adopters is grade 9 while 

that of the non adopters is grade 5. Thus, the survey result indicates that adopters are 

more educated than non-adopters. 

 

Table 11: Year of formal schooling completed by respondents 

                            Status of  drip irrigation adoption   
Year of 
schooling 
completed 

Adopters  % Non adopters % Total % 

2 10 41.7 3 21 13 34.2
3 2 8.3 4 29 6 15.8
4 3 12.5 3 21 6 15.8
5 5 20.8 4 29 9 23.7
6 2 8.3 0 0 2 5.3
9 2 8.3 0 0 2 5.3

Total 24 100.0 14 100 38 100.0
Source: primary data 
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Table 8: Chi-square value of discrete variable for adopters and non-adopters of 

family drip-irrigation technology 

No variables Non-

adopters 

N=55 

Adopters  

N=55 

X2 sign 

  No % No %   

1 Literacy        

 Illiterate 40 73 26 47 

 Literate 15 27 29 53 

7.424 0.011 

2 Membership to cooperative society       

 No 22 69 16 40 

 yes 33 31 38 60 

1.29 

 

0.316 

3 Backyard land ownership       

 No 21 38 9 16 

 yes 34 62 46 84 

6.600 0.018 

4 Household Head’s future livelihood 

strategy 

      

 Farming 42 76 46 84 

 Non farm 13 24 9 16 

0.909 0.475 

5 Fear of theft and damage by wild animals 

to drip accessories  

      

  No 39 71 27 50 

 yes 16 29 27 50 

4.897 0.032 

6 Visit to drip demonstration site       

 No 15 73 14 75 

 Yes 40 27 41 25 

0.47 1.00 

7 Dependable source of water for irrigation       

 No 37 67 12 22 

 Yes 18 33 43 78 

23.001 0.000 
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6.1.5. Household Characteristics by house type 

House type is one of the wealth indicators of the respondents in the study area. A farmer 

with an iron- roofed house is considered to be rich. The number of rooms an individual 

has is also another wealth indicator. 

 Table 12: Number of rooms owned by respondents 

                            Status of  drip irrigation adoption  Number of 
rooms 
owned 

Adopters  % Non adopters % Total % 

1 4 8.2 4 8 8 8.1 
2 11 22.4 27 54 38 38.4 
3 24 49.0 8 16 32 32.3 
4 6 12.2 10 20 16 16.2 
5 2 4.1 0 0 2 2.0 
6 2 4.1 1 2 3 3.0 
Total 49 100.0 50 100 99 100.0 
Source: Survey data 

In the study area, most of non adopters have 2 rooms while majority of adopters have 3 

rooms. This is consistent with the assumption that wealthy households are likely to adopt 

new technologies. When we see the distribution of iron- roofed houses between adopters 

and non adopters it is similar to ownership of number of rooms. While there are 18 non 

adopter households with out iron- roofed houses, there are only 11 households from 

adopters with out iron- roofed houses. Adopter households with one room iron- roofed 

houses are also double from that of non-adopters. 

Table 13: Corrugated iron sheet roofed rooms owned by respondents  

                            Status of  drip irrigation adoption   

Number of iron 

roofed rooms 

owned 

Adopters  % Non adopters % Total % 

1 11 22.4 18 36 29 29.3 
2 28 57.1 14 28 42 42.4 
3 4 8.2 13 26 17 17.2 
4 2 4.1 4 8 6 6.1 
6 2 4.1 0 0 2 2.0 
Total 2 4.1 1 2 3 3.0 
 49 100.0 50 100 99 100.0 
 Source: Survey data  
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6.1.6. Annual Income of Households 

Annual income is another indicator for the wealth status of the respondents in the study 

area.  The survey result revealed that farming mainly crop production is the major source 

of income for both adopters and non adopters. Although farmers in the study area involve 

themselves in different economic activities for their livelihood, they mentioned farming 

mainly crop production supplemented by vegetable and fruit production as their major 

source of income. As you can see from the table below, 73% of non adopters and 87% of 

adopters rely on farming for their livelihood. 

Table 14: Households’ major source of income 

                            Status of  drip irrigation adoption   

Household’s major 

source of income 

Adopters  % Non adopters % Total % 

Farming 48 87 40 72.7 88 80 
Petty trade 1 2 7 12.7 8 7.3 
Daily laborer  2 4 0 0.0 2 1.8 
Handicraft  0 0 2 3.6 2 1.8 
Paid administrative work 2 4 2 3.6 4 3.6 
Others  2 4 4 7.3 6 5.5 
Total 55 100 55 100.0 110 100 
  Source: Survey data  

 

Keeping in mind that farming being the major source of livelihood in the study area, it is 

also important to see their annual income difference between adopters and non adopters 

of drip irrigation 

 

Table15: Household’s annual income in birr by status of adoption 

Households annual income by status of drip-

irrigation adoption in birr 

 

Minimum  

 

Maximum  

 

Mean 

Adopters 2600.00 29400.00 9924.54 

Non adopters 1750.00 69000.00 10168.36 

Source: primary data  
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While the minimum annual income for adopters and non adopters is birr 2600 and 1750 

respectively, the maximum income level becomes higher for non adopters than adopters. 

The mean annual income for non adopters is also higher than that of adopters. This is 

different from the assumption that households with better income level are likely to adopt 

new technology than otherwise.  

6.1.7. Livestock ownership  

The mean monetary value of livestock ownership of adopters and non-adopters was birr 

7918.00 and birr 5032.18.00 respectively. Adopters’ livestock ownership in monetary 

value (given by the respondents themselves) was larger than non-adopters. This is 

because farmers who have better access to water for drip-irrigation can help farmers to 

involve themselves in fattening and related activities. Water is very important for both 

plant and animal production   

Table 16: Value of livestock owned by status of adoption 

Households’ livestock ownership in monetary 

terms(value in birr) 

 

Minimum  

 

Maximum  

 

Mean 

Adopters 10 37900 7918.9 

Non adopters 90 14880 5032.18 

Source: primary data  

 

6.1.8. Total land holding  

This represents the total farm land owned by a household. In this survey the mean farm 

land size for the non-adopters is 2.10 thimdi (local unit of land measurement which is 

equal to 0.25 hectare) and 2.46 for adopters. 

  Table 17: Maximum & minimum land holding size of households 

Land holding size in tsimdi   

 

 

Minimum  

 

Maximum  

 

Mean 

Adopters .50 5.50 2.46 

Non adopters 0.00 6.00 2.11 

Source: primary data  
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Landholding is an indication for the wealth status of a household. Adopters of new 

agricultural technologies have larger units of land size holding (Rogers et al., 1971; 

Dasgupta, 1989). Bekele and Holden (1998) found significant and positive relationship 

between adoption of land conservation technologies and per-capita cultivable and non 

cultivable land. Mulugeta (2000) also reported similar positive and significant 

relationship between size of cultivated area owned and adoption of physical soil and 

water conservation practices. Therefore, land size holding is expected to be associated 

positively with the willingness of farmers to adopt drip-irrigation technology.   

   

Table 18: Total land holding size by status of adoption 

                            Status of  drip irrigation adoption   

Land holding size in 

tsimdi (local unit) 

Adopters  % Non adopters % Total % 

0-1 6 10.9 10 18.2 16 14.5 

1.25-2 26 47.3 26 47.3 52 47.3 

2.25-3 16 29.1 12 21.8 28 25.5 

3.5-5 8 14.5 6 10.9 14 12.7 

>5 2 3.6 1 1.8 3 2.7 

Total 55 100 55 100 110 100.0 

Source: Survey data 

As we can see from the table above, the land size with highest frequency for both 

adopters and non adopters is between 1.25 and 2 timid. Similarly, the distribution of 

farmers above 2 thimdi is almost similar for both adopters than non adopters.  

 

Farmers were also asked if they rented in or rented out land during the rainy season. 

Farmers who rented-in land are assumed to be more active in farming than those who 

rented-out their land. Farmers who are more active in farming are also expected to adopt 

new agricultural technologies than those who are otherwise. As we can see from the table 

below, while almost 50% of respondents from both adopters and non adopters did not 

rent in land, more non adopters rent in 1 tsemdi than adopters. This shows that non 
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adopters are those having less land holding size entitled and thus have to rent-in land to 

sustain their life in farming.  

    

 Table 19: Size of land rented in by status of adoption (2009/10) 

Adoption status  

Size of land rented in by households Adopter Non adopter Total 

1 11 17 28 

2 7 5 12 

3 3 2 5 

4 2 4 6 

5 2 0 2 

Total 25 28 53 

Source: Survay data 

 

6.2 Farmers' Attitude towards Drip-Irrigation Technology  
 
Apart from bio-physical, institutional, technical and economic factors, farmers' attitude 

towards a given technology is important requirement for technology dissemination and 

adoption. Attitude is a disposition to respond favorably or unfavorably to an object, 

person or institution or event. The characteristic attribute of attitude is its evaluation that 

must reflect a positive or negative evaluation of the attribute object. If the technology 

under consideration is perceived by farmers as incompatible with the resources and other 

means available to them, then farmers will tend to develop negative attitude towards the 

object, or at least show lack of enthusiasm to try the technology despite their knowledge 

about the importance of the technology (Rogers, 1995).  

 

Keeping this in mind, both adopters and non adopters in the study area were asked their 

knowledge and attitudes towards drip irrigation technology.  Adopters were asked why 

they adopted the technology. Their responses were diverse but the highest frequency of 

respondents was: “to increase yield & reduce work load” followed by “to reduce water 

requirement”. From this, we can see that adopters in the woreda are well aware of the 
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advantages of drip irrigation technology which are outlined above. In fact, farmers’ 

perception towards the technology advantages has to be carefully assessed because if a 

farmer thinks drip irrigation can reduce labor requirement, he/she can adopt the 

technology even if they has no water shortage problems. Similarly, farmers who think 

drip irrigation reduces water requirement may ignore to adopt the technology even 

though they have labor shortage problems.  

 

Table 20 Reason for adopting drip irrigation 

Why did you adopt drip irrigation? Number of adopter farmers % 

To increase yield 12 22 
To reduce work load 3 5 
To reduce water requirement 13 24 
Peer pressure 2 4 
To increase yield and reduce work load 2 4 
To reduce work load and labor 

requirement 

2 

4 
all 21 38 
Total 55 100 
Source: Survey data 

 

Non adopters on their part were also asked why not they adopted the technology. Their 

responses were also diverse. The responses with the highest frequency are “no water 

available for irrigation” and followed by “no capital available”  
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 Table21: Reason for not adopting drip irrigation 

 

If non adopter why? Number of respondents % 

Not necessary 4 7

Requires much caring 2 4

No capital  11 20

Fear of theft and/or damage by wild animals 2 4

No water for irrigation 36 65

Total 55 100

Source: Survey data 

Although farmers know that drip irrigation reduces water requirement for irrigation, they 

also know that they must have access to water which could be efficiently used for it. 

Similarly, despite farmers are well aware that they can get the technology accessories 

from government or REST on credit basis, the cost of developing water for irrigation 

such as digging hand dug walls is a risky business for farmers. This is because they are 

not sure if they can get water at a depth of few meters or not at all.  

 

Respondents were asked if they think more farmers will adopt the technology in the 

future in their tabia. Two third of the respondents were optimistic that more farmers will 

adopt the technology. In fact adopters were more optimist than the non adopters. As we 

can see from the table below, while 32 non adopters responded positively the number for 

adopters with positive response is larger by 9 from that of non adopters.  

  Table 22:  Farmers’ expectation on future diffusion of drip irrigation 

                            Status of  drip irrigation adoption  Do you think more 

farmers will adopt drip 

irrigation in the future? 

Adopters  % Non adopters % Total % 

Yes 41 75 32 58 73 66 

No 14 25 21 38 35 32 

No idea 0 0 2 4 2 2 

Total 55 100 55 100 110 100 

Source: Survey data 
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Pessimist farmers were also asked why they don’t think more farmers will adopt the 

technology in their tabia in the future and majority of them reasoned out that ground 

water potential in their tabia is less followed by non suitability of soil mainly sandy soil.  

 

Table 23 Reasons for Farmers’ pessimism on future diffusion of drip irrigation 

                            Status of  drip irrigation adoption  Why don’t you think more 

farmers will not adopt drip 

irrigation in the future? 

Adopters % Non adopters % Total % 

Less ground water potential 12 86 8 44 20 63 

High cost of the technology 0 0 2 11 2 6 

Soil is not suitable  for drip 2 14 4 22 6 19 

No water scarcity problem 0 0 2 11 2 6 

Fear of theft 0 0 2 11 2 6 

Total 14 100 18 100 32 100 

Source: Survey data 

 

Farmers’ perception or attitude towards fear of theft and damage by wild animals to drip-

accessories is also assumed to be an influencing factor for farmers’ behavior to adopt the 

technology. While 44 % of respondents confirmed that fear of theft and damage to drip 

technology accessories by wild animals is a treat, 66% respondents disagree that it is a 

factor for farmers’ adoption decision.  

 

Table 24 Fear of theft effect on adoption of drip irrigation 

                            Status of  drip irrigation adoption  Do you think fear of theft 

affect drip irrigation 

adoption? 

Adopters % Non adopters % Total % 

Yes 28 51 16 29 44 40 

No 27 49 39 71 66 60 

Total 55 100 55 100 110 100 

Source: Survey data 

 45



6.3. Approach differences between government and NGOs to 
promote the technology  
 

An approach in our case is the way an organization follows to convince farmers to adopt 

new technologies. New technologies can be promoted by governments and non 

government organizations (NGOs).  However, interventions to be made on nationally or 

regionally strategic technologies have to be carried out in an integrated and coordinated 

way. If two or more organizations are working in promoting new agricultural 

technologies in the same areas, care has to be taken to their approaches. If the target 

groups observe some sort of differences in their approaches, it is likely for some adopters 

to wait until the organization with actual or perceived better approach comes to their local 

areas.  

In Degua Tembien, bureau of agriculture, Catholic mission (mizegzeg project) and Relief 

Society of Tigray (REST) are the three organizations promoting drip-irrigation 

technology. According to the discussions made with all promoting organizations at 

woreda and regional levels, both confirmed that they are working in an integrated and 

coordinated way.  

 

However, the response from respondents is different from that of the promoters. 

Respondents were asked if there is any difference in approaches used by the government 

and non governmental organizations in promoting drip-irrigation technology in the 

woreda. The response from non adopters is mixed. 40% agreed that there is a difference, 

51% responded there is no difference and the remaining 9 % responded they have no 

idea. On the other hand, 80% of adopters responded there is difference in approaches. 
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Table 25: Farmer perception on approach differences between GO and NGOs 

                            Status of  drip irrigation adoption   Is there any difference in 

approaches used by technology 

promoters? 

Adopters  % Non adopters % Total % 

Yes 44 80 22 40 66 60 

No 11 20 28 51 39 35 

No Idea 0 0 5 9 5 5 

Total 55 100 55 100 110 100 

  Source: Survey data 

 

Respondents were also asked if they know the areas of difference in approaches among 

the promoting organizations and their responses were diverse.  As you can see from the 

table below, more respondents from non adopters mentioned interest rate on loan to 

purchase drip irrigation accessories. Adopters on the other hand, see the differences in 

interest rate, duration of training and the per diem level paid during training. 

 

Table 26: Farmer perception on support difference among promoters 

Number of respondents  

Support type Adopter Non adopter Total 

Frequency of technical assistance 0 2 2 

Interest rate on loan 0 13 13 

Subsidy to cost of drip accessories 2 0 2 

Per-diem rate for training 4 0 4 

Supply of improved seedlings 2 0 2 

Interest rate, and per diem rate during 

training 

27 6 33 

All 8 0 8 

Total 43 21 64 

Source: primary data 
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From the responses of respondents, the major areas of difference are: technical assistance, 

loan repayment period, interest rate on loan, training days on the overall management of 

the technology, and per-diem paid for the number of training days. 

Table 27: Summary of approach differences perceived by farmers 

Support type    Unit Government NGOs 

Technical assistance Frequency of visit a year More Less 

Credit sale of accessories    

- Loan repayment period Months 24 flexible 

- Interest rate % 12 9 

Subsidy to cost of drip 

accessories 

% of cost 50 50 

Support to develop water for 

irrigation 

% of cost   

Training  Days 3 6 

Per diem Birr/day 18 35 

Provision of improved seed Kg More less 

Source: primary data 

For except Frequency of visit for technical assistance and provision of improved seed are 

more from the side of bureau of agriculture, NGOs offer is better/perceived better than 

that of the government in  all other aspects of the difference areas. While loan repayment 

period is fixed for households whose source of credit is government- two years, 

households whose source of credit is NGO, enjoy flexibility until the return from the 

technology is achieved.  

 

This is further crosschecked by another question to respondents. Respondents were asked 

if they are repaying their loan.  From table 28 below one can see that REST is the major 

source of credit for drip-irrigation technology adopters in the woreda. In fact Catholic 

mission has also started promoting the technology under its project known by myzegzeg. 

The government is found to be the least in the rank as source of credit in the study area. 

Surprisingly, no sample adopter purchased the technology accessories on cash basis. 
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  Table28: Credit source for drip-adopters 

Credit source Number of respondents % 

Woreda agriculture Office 4 7

Relief Society of Tigray(REST) 44 80

Catholic Mission (mizegzeg Project)  7 13

Total 55 100

    Source: Survey data 

 

Of all adopters, there is only one person who started repaying his dept and this poses a 

question why are adopters not paying their dept. Thus, adopters who were expected but 

did not start paying their dept were asked why.  

 

Table 29: Reasons for Adopters not repaying their loan  

Reason  Number of respondents % 

No return from the technology 2 5 

No enforcing mechanism to pay 34 89 

To use the money for other purposes  2 5 

Total 38 100 

  Source: primary data 

 

Most of respondents responded that they didn’t pay their loan because there is no any 

enforcing mechanism to pay. This is consistent with the respondent’s expression that 

there is no fixed time for loan repayment period set by NGOs.  

 

The other major areas of approach differences are the length of training days and per 

diem paid to farmer trainees. As we can see from table 27 while the number of training 

days by the government is only 3 days, the training days by NGOs is almost double from 

that of the government. The per diem rate given by the NGOs is also high. Thus, it is not 

naïve for farmers to prefer higher per-diem for relatively longer period because a bird at 

hand is worth than two in a bush. Thus, unless a farmer is well aware of the advantages of 

the technology and initiates himself/herself to adopt the technology; it is likely for many 
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farmers to wait until an organization which is considered better is ready to provide 

him/her the technology accessories than taking from the bureau of agriculture. And hence 

this can slow down the adoption process. 

6.4 Does Drip-irrigation Offer Promise as a Poor-Friendly Technology 
in the Study Area? 
 

Poor friendliness of a proposed technology is the suitability of the characteristics of the 

technology with actual socio-economic and environmental realities of the area under 

consideration. To conclude weather the proposed technology is pro-poor or otherwise, 

issues like affordability, accessibility, area suitability and manageability has to be 

assessed.  

 

The average estimated cost of family drip-irrigation fitted on 0.1 hectare is birr 3841.82 

and the minimum life estimated for the technology accessories is 5 years (Biruh Tesfa 

plastic factory). In fact this does not include cost of developing water for irrigation. Thus, 

a farmer can repay his/her dept with in two to three years depending on the market 

situation.  

 

Farmers were asked the types of plants they grew last year (2001 Et.C) in the study area 

using drip and the return they got from the technology. With regard to the type of 

vegetables and fruits farmers are growing using drip-irrigation, Tomato, cabbage, lettuce, 

onion, garlic, are the dominant once. Apple and bananas were also mentioned from the 

fruits and ‘gesho’ which is a plant used for the production of local beer (tela). All are raw 

plants which are suitable for drip irrigation.  

 

When we see the minimum level of income farmers generated using drip- irrigation, it is 

birr 100.00 and the maximum income level registered is birr 12000.00. One important 

thing observed from the responses of respondents is that they don’t have the recording 

system to what has been produced, consumed at home and sold. This undermines the 

benefits generated from the adoption of the technology. 
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Table 30: Income generated using drip irrigation (birr) (2009) 

Tabia Minimum  Maximum  Mean 

Ayninbirkekin 130.00 680.00 436.6 

Hagereselam 100.00 1500.00 740.00 

Limeat 410.00 2840.00 1229.47 

Mikael Abie 900.00 1600.00 1671.42 

Mahibere Selase 2000.00 10000.00 5450.15 

Source: primary data 

 

When we compare the tabias according to the income levels generated using the 

technology, Mahbere Selasie stood first. This poses a question why income difference 

among tabias? But the next table has the answer. Area cultivated by adopters in this tabia 

is also larger than that of the others. 

 

 Table 31: Area cultivated using drip irrigation (hectare) (2009) 

Tabia Minimum  Maximum  Mean 

Ayninbirkekin 0.01 0.09 0.04 

Hagereselam 0.01 0.09 0.0314 

Limeat 0.025 0.5 0.1197 

Mikael Abie 0.04 0.5 0.1085 

Mahibere Selase 0.06 1 0.37 

Source: primary data 

 

The other important aspect that has to be assessed is the ability of adopters to manage the 

technology. Do farmers assemble, maintain and reassemble the technology? The 

technology was first assembled by extension workers for almost all adopters. In fact, 

there were 8 households who assembled the technology by themselves. However, once 

farmers/users are trained, it is not difficult for them to maintain and reassemble.   
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Table 32: Adopters’ ability to install drip accessories  

Who install the technology for you first? Number of respondents % 

Myself/spouse/other family member 8 15 

Extension worker 45 82 

Not yet installed 2 4 

Total 55 100 

Source: primary data 

 

Once the technology is installed, it will not stay there forever. It has to be dismantled to 

be reassembled after the rainy season. Thus, farmers were asked if there is any body in 

the family who can maintain and reassemble the technology. 78 % of adopters responded 

positively. This shows the technology is manageable by the households themselves with 

out hiring technicians. 

 

  Table 33: Adopters ability to reassemble and maintain drip Accessories (2009) 

Is there any body in the family who can reassemble 

and maintain the drip accessories currently? 

 

Number of respondents 

 

% 

yes 43 78

No 12 22

Total 55 100

Source: Survey data 

 

Both adopters and non adopters were asked if they ever got training about management of 

the technology. While all non adopters responded ‘No’, almost all adopters responded 

they have got the training. Thus, we can see that training is given to adopters once they 

are willing to adopt and registered. Briefings on the advantages of the technology are 

however given for the general public as part and parcel of agricultural extension services 

every time. 
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Table 34: Training given on management of drip irrigation (2009) 

                            Status of  drip irrigation adoption  Have you ever got training on 

advantages and management 

of drip irrigation? 

Adopters % Non adopters % Total % 

Yes 51 93 5 9 56 51 

No 4 7 50 91 54 49 

Total 55 100 55 100 110 100 

Source: Survey data 

 

Although both government and non governmental organizations are giving priority to 

women headed families to adopt the technology and women’s role in family drip 

irrigation is very big, attention given to train women of men headed families is very low. 

As we can see from table 34 below, 89% of household heads responded their wives have 

got no training on how to manage drip irrigation. 

 

    Table 35: women participation on DI management Training 

                            Status of  drip irrigation adoption  Did your wife ever get 

training on drip irrigation 

management? 

Adopters % Non adopters % Total % 

Yes 7 14 5 10 12 12 

No 43 86 46 90 89 88 

Total 50 100 51 100 101 100 

Source: Survey data 

 

Taking all the variables discussed above, drip irrigation technology offer promise as a 

poor-friendly technology in the study area. For except availability of water such as 

ground water potential, all aspects of the technology are suitable to the poor. With the 

help of the government and non governmental organizations to develop water to be used 

by households at family level, drip irrigation technology at household level can 

contribute towards food security in the study area and in the region at large. 
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6.5. Analysis of Determinants of Adoption of Family Drip Irrigation 
 
Estimates of the parameters of the variables expected to determine the adoption of family 

drip- irrigation are displayed in Table 3.1 thirteen expiatory variables were included into 

the logistic model of which 6 variables were continuous and 7 of them were discrete 

variables.   

 

Before running the logistic model, all the hypothesized explanatory variables were 

checked for the existence of multi- co linearity problem. There are two measures that are 

often suggested to test the existence of multi co-linearity which are: Variance Inflation 

Factor (VIF) for association among the continuous explanatory variables and contingency 

coefficients for dummy variables. If the VIF of a variable exceeds 10 that variable is said 

to be highly collinear. In order to see the degree of association between discrete variables 

contingency coefficient was computed. Contingency coefficient is a chi-square based 

measure of association where a value 0.75 or above indicates a stronger relationship 

between explanatory variables. 

 

Table 36 Variance inflation factor (VIF) for continuous variables. 

Co linearity diagnosis  

Variables Tolerance Variance inflation factor 

(VIF) 

Age 0.799 1.215 

Land holding size 0.707 1.414 

home distance to main road 0.663 1.508 

Home distance to  woreda major market 0.597 1.675 

Home distance to water point 0.785 1.274 

Family labor(age 15 and above) 0.851 1.175 

 

Based on the VIF result the data have no serious problem of multi-co linearity. Likewise, 

the degree of association among discrete variables was measured with contingency 

coefficient test based on chi-square. Contingency values ranges between 0 and 1, with 
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zero indicating no association between the variables and values close to 1 indicating high 

degree of association. As shown in the next table, contingency coefficient computed for 

dummy variables were low. Hence, all the discrete variables were entered into logit 

analysis. 

 

Table 37: Correlation matrix of explanatory variables 

 A B C D E F G 

A 1.000       

B .249 1.000      

C -.163 -.162 1.000     

D -.168 .126 .097 1.000    

E -.180 -.150 -.091 .100 1.000   

F .301 .221 .119 -.017 -.075 1.000  

G .252 .300 -.189 -.155 .200 .070 1.000 

A: Membership to cooperative society B: Farmer visit to demonstration site C: 

Household head’s future livelihood strategy D: Source of water for irrigation E: Fear of 

theft and damage by wild animals to drip-accessories F: backyard land ownership G: 

Literacy of household head.  

 

The correlation coefficient results showed that there was no problem of strong association 

among the explanatory variables. Hence, after screening of the best variables among the 

hypothesized variables model analysis was conducted. 
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Table 38: Logit model estimates for factors affecting drip irrigation Technology   

     Adoption, Degua Tembien, Tigray , Ethiopia 2009/10 

Explanatory variable Coefficient Wald Sig. Odds ratio 

Family labor(age 15 and above) -.462 1.713 .191 .630 

 Age .151 9.681 .002*** 1.163 

 Literacy 1.957 4.801 .028** 7.081 

 Land size .176 .333 .564 1.192 

 Backyard land Holding 2.235 5.589 .018** 9.350 

 Parcel distance to main road -.023 3.662 .056 .978 

 Parcel distance to woreda market .008 .708 .400 1.008 

 Home distance to Water point -.327 12.366 .000*** .721 

 Household head’s future livelihood 

strategy 
-.051 .003 .956 .950 

 Water source for irrigation 3.290 13.999 .000*** 26.833 

 Fear of theft to accessories -2.280 5.305 .021** .102 

 Membership to cooperatives 834 .984 .321 .435 

 Farmer visit to demonstration site 2.212 5.124 .024** 9.131 

 Constant -7.878 3.872 .049 .000 

-2log likelihood ratio                                                                                                     66.58       

Chi-square                                                                                                                     84.51        

Corrected predicted overall sample                                                                              88.1          

Corrected predicted adopters %                                                                                    90.7         

Corrected predicted non-adopters%                                                                               85.5        

Sample size                                                                                                                     110         

Note:  **=significant at p<0.05; ***=significant at p<0.001 
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6.5.1 Econometric Results for the Binary Logistic Regression Model 

The results of this study confirm a priori expectation in that the decision to adopt or not 

to adopt family drip technology was influenced by the simultaneous interaction of several 

demographic, socio-economic, physical, and institutional factors. 

 

Of 13 explanatory variables hypothesized to affect farmers' decision to use drip irrigation 

technology, only 7 were found to be statistically significant. These factors include Age of 

the household Head, Literacy of the household head, backyard land ownership, Home 

distance to Water point, source of water for irrigation, farmer visit to drip- irrigation 

demonstration site, and Fear of theft and damage by wild animals to drip-accessories  

 

The result shows that while age of household head, literacy, dependability of water 

source for irrigation, farmer visit to drip- irrigation demonstration site and backyard land 

ownership were positively and significantly related with adoption of family drip 

irrigation technology, Farmland distance to Main road, Home distance to Water point and 

Fear of theft and damage by wild animals to drip-accessories were negatively and 

significantly related with the use/adoption of the technology. The other seven variables 

were found not significant. The effects of the model estimates were interpreted in relation 

to the significant explanatory variables  

6.5.2 Interpretation of Empirical Results 

Literacy: This variable took a positive relationship (+1.957) implying that literate 

farmers are better adopters of drip-irrigation technology than the illiterate ones. Educated 

farmers have better exposure to new technologies and innovations, and are more 

receptive to new ideas and are more willing to adopt new technologies.  

Age of the household head (AGE): contrary to my prior expectation that young farmers 

are more willing to adopt new technologies than the old once, age has a positive and 

significant influence on farmers’ decision to adopt family drip-irrigation. The unexpected 

positive relation between age and adoption of family drip irrigation is however due to the 

skewed distribution of land ownership towards older households because there was no 

land redistribution in the region since the downfall of the dergu regime. 
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Thus, unless land is evenly distributed among the youth and old households, it is difficult 

to conclude that older households are more likely to adopt family drip-irrigation than the 

youngsters. The fact that drip- irrigation technology obviously demands land, a farmer 

can not adopt the technology if he/she does not have land no mater the individual is 

interested in the technology. 

Backyard land ownership (BYLO): The chi-square test of backyard land holding was 

found statically significant with x2=6.600 at less than 1% probability level. While 84% of 

adopters have backyard land only 62% of non adopters are with backyard land holding.  

 

Consistent with my expectation, Backyard land ownership has a positive and significant 

influence on farmers’ decision to adopt family drip-irrigation. It was hypothesized that 

farmers with backyard land are more willing to adopt drip-irrigation than farmers with 

out backyard because drip irrigation needs close follow up. The survey result showed 

consistent with what was expected. While 84% of adopters have backyard land only 62% 

of non adopters are with backyard land holding.  

 

Home Distance to Water Point :( HDWP) The chi-square test of this variable was 

found statistically significant with x2=23.001 at less than 1% probability level. Consistent 

with my expectation, Home Distance to Water Point has a negative and significant 

influence on farmers’ decision to adopt family drip-irrigation. It was hypothesized that 

farmers with shorter distance to water point are more willing to adopt drip-irrigation than 

farmers with longer distance because distance to water is an indicator for water scarcity 

for drinking and other domestic use. Hence water potential for irrigation is also scarce to 

adopt   drip irrigation technology. While the mean water distance from homestead in 

walking mints for adopters is 5.02, non adopters travel more distance with mean walking 

distance of 10.93. This result is consistent with the hypothesis that water distance from 

homestead affects adoption because water is the nucleus for drip- irrigation adoption.  

Dependable Water source for irrigation: (WSFI) Consistent with my expectation, 

dependable water source for irrigation has a positive and significant influence on farmers’ 

decision to adopt family drip-irrigation. Despite the fact that drip irrigation technology 

saves water for irrigation, with out water, drip irrigation is impossible. Thus, reliability of 
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water source (ground/ surface) is considered a factor for whether or not the drip 

technology will be adopted by small holder farmers. One thing is certain that crops 

require water. Without water, the reservoirs are useless even though the quantities used 

are low. If shallow walls/springs completely dry before planted vegetables mature, what 

is the use then? Thus, it was hypothesized that reliability of water source is a factor for 

farmer’s willingness to adopt drip irrigation technology. Availability of water for 

irrigation after the rainy season was taken as an indicator for dependability of water 

sources for drip-irrigation. While 90% of adopters have access to water throughout the 

year, only 29% of non adopters have access to water the whole year.  

 

Fear of Theft and Damage by Wild Animals to Drip Accessories:  

The chi-square test of this variable was found statistically significant with x2=4.897 at 

less than 5% probability level. Showing that while 75% of non adopters do not 

considered it as treat, 50% of adopters have worries that the variable has an effect on 

adoption decision.  

Drip irrigation accessories especially the plastic tubs are easy to transport from place to 

place and hence theft is considered as one possible worry for adopters. Wild animals like 

hyenas were also reported to damage the plastic tubes. Thus, consistent with our 

expectation, Fear of theft and damage by wild animals to drip accessories has a negative 

and significant influence on farmers’ decision to adopt family drip-irrigation. 

 

Farmer Visit to Demonstration Site: new technologies are normally familiarized to 

farmers through different promotion mechanisms: Radio, extension contact and 

demonstration sites. Consistent with our expectation, farmer visit to drip-irrigation 

demonstration site has a positive and significant influence on drip-irrigation adoption. 

Drip irrigation technology demands practical experience to adopt the technology and 

hence farmers who visit demonstration site of the technology are likely to adopt drip-

irrigation than those who never visited such sites. 
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CHAPTER SEVEN: CONCLUSION AND 
RECOMMENDATIONS 

 

7.1. Conclusions 
 

Despite the fact that agriculture is the dominant sector of the Ethiopian economy, it is 

characterized by low productivity. This low performance of the agricultural sector, 

coupled with rapid population growth, has had an impact on household food insecurity 

and profound effect on per capita food production. There is, therefore, an urgent need for 

increasing of agricultural production and productivity so as to meet the increasing food 

demand of the population and achieve food security at household level. This requires 

overcoming the moisture stress problem, which is believed to play a pivotal role in the 

development of the agricultural sector.  

 

Tigray being one of the drought prone regions of Ethiopia, the region’s agricultural 

policies and strategies have to focus on efficient use of surface and ground water 

potential of the region so as to relax the sector’s dependence on erratic rainfall. Although 

the role of large and medium scale irrigation schemes are very important in this regard, 

systems designed for poor farmers on small plots who need access to irrigation water 

and/or a way to stretch a scarce supply of water is very important. As a step forward 

therefore, drip irrigation was introduced in the region so that households can efficiently 

utilize available scarce water. 

 

This study attempted to look into the socio-economic, institutional, technical, physical 

and other related factors, which can affect farmers' decision towards adopting family drip 

irrigation technology. Data was collected from 110 farm households drawn randomly 

from Degua Tembien woreda. The primary data was collected using pre-tested 

questionnaire, and informal discussions were also used to generate qualitative data. 

Descriptive statistics and logit econometric model were used to analyze factors affecting 

adoption of Drip-Irrigation technology at household level. 
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From the above discussions, it can be concluded that the variables that influence family 

drip-irrigation technology adoption positively include Age, literacy, farmers visit to 

demonstration site, dependability of water source and availability of backyard land. On 

the other hand, farm distance to market, fear of theft to accessories and home distance to 

water point was found to affect drip-irrigation adoption negatively.  

 

The study revealed that drip-irrigation technology is perceived by the community as a 

technology that saves water and reduce labor requirement in vegetable and fruit 

production. Some of the respondents also mentioned its importance on product quality 

and increased production due to increased land cultivated by the amount of water saved 

using drips.  Thus, farmers’ attitude towards the technology is found to be positive. 

 

The study also found out that drip irrigation technology is found to be poor friendly in a 

sense it can be applied with a fraction of land in any kind of slope. This is evidenced 

from practices in the study area. The cost of acquiring drip irrigation at household level 

per an area of 0.1 hectare is estimated to be birr 38410. Taking an average 5 year life of 

the drip accessories, a farmer can cover his/her investment cost with in few years because 

the demand for vegetables and fruits is increasing in the region and the largest share of 

the regional demand had been covered from outside the region. Managing the technology 

is found not difficult for a farmer especially once they have got the training.  Children 

contribute in lifting up water to reservoirs and mothers usually monitor the proper 

functioning of drippers though they didn’t get proper training.   

 

Availability of water and backyard land are the two most important influencing factors 

which affected farmer’s decision towards adopting drip irrigation technology. The most 

important risk factor for a farmer to adopt the technology is not cost of the drip- 

accessories but cost of developing water for irrigation. A farmer can not be sure at what 

depth he/she can get water or whether the wall will serve until planted vegetables mature. 

According to informal discussions made with farmers, they never hesitate to adopt drip-

irrigation if they are secured with water for irrigation. The fact that drip- irrigation needs 
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close follow up and security of vegetables, fruits and the accessories itself from theft and 

damage by wild animals, more farmers can adopt drip irrigation only if they have 

backyard land .Thus expecting farmers to adopt drip irrigation at farm land distant from 

homestead is not feasible unless a group of farmers invest together so that they design 

ways of managing and safeguarding the technology and produce from theft. 

 

Another important factor that can influence adoption behavior of farmers is the difference 

in approaches used by government and non government organizations. Information 

collected from respondents witnessed that there are differences mainly in interest rate on 

loan, number of training days on technology management and per-diem paid for the 

number of training days. Though the differences are minor, this can make some farmers 

to wait until they are approached by an organization with actual or perceived better 

supports. 

 

7.2. Recommendations 
 
Expanding small scale irrigation schemes using drip-irrigation is getting attention by both 

political leaders and agricultural experts at all levels in the region. However, this study 

has identified different socio-economic and physical factors for the current below 

expected adoption levels of the technology. Thus, based on the findings of the study, the 

following recommendations are forwarded: 

1. For farmers to understand the advantages of drip irrigation and show interest to adopt 

the technology, the role of well organized demonstration sites for drip-irrigation is very 

important. In the absence of well organized demonstration sites, it makes difficult for 

farmers to be convinced about the advantages of the technology. Thus, an extension 

service on drip irrigation technology supported by well-organized demonstration sites is 

very important to positively influence farmers' attitude towards the technology. To this 

end the government and NGOs working in the area, have to equip their experts working 

at Tabia, district and regional levels with the necessary technical knowledge about the 

technology characteristics and its compatibility with the physical, social and economic 

realities on the ground. 
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 2. To expedite the diffusion of drip irrigation technology, the government and NGOs are 

subsidizing cost of drip accessories up to 50% of cost for adopters. However, the study 

result shows that cost of drip- accessories is not the major risk factor for farmers. The risk 

is farmers’ decision to develop water for irrigation. Because farmers are not sure weather 

they can get water at a depth of few meters or not at all. Thus, the government has to 

extend its support towards developing water for irrigation. As part and parcel of the soil 

and water conservation works of the safety net program, the community has to develop 

water to be used by individuals in their backyards. REST and other NGOs working in the 

area also have to raise fund for this purpose. 

 

3. Although both the government and non government organizations are encouraging 

women headed households to adopt drip-irrigation in the study area, women involvement 

in trainings related to drip-irrigation for both adopter and non adopter households was 

found less.  

Therefore, all promoters of the technology have to give more attention to train women 

from both men and women headed families.  

 

4. Due to the fact that drip irrigation demands close follow up and safety from theft and 

accessory damage by wild animals, it is limited to backyards. However, there are areas 

with relatively better water resources in farmers’ main farm lands in some distances from 

homestead. Thus, to utilize these resources, farmers can cooperate and use drip irrigation 

together. Similarly contract arrangements can be made with landless youth to use the land 

during dry seasons. To this end therefore, the role of cooperatives is very important.  

5. To diffuse strategically important agricultural technologies like drip irrigation, 

technology promoters has to work in an integrated and coordinated way. To avoid 

differences in approaches, areas suitable for drip-irrigation has to be first identified 

together and then interested farmers recruited, trained and necessary inputs provided 

uniformly. 
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APPENDIX  
 
Interview schedule 
 Introduction 

The objectives of the interview are to understand farmers’ perception towards drip 

irrigation technology and to identify determining factors affecting their adoption 

behavior. It has no any other intention behind.  Thus, you are kindly requested to 

complete the questionnaire honestly. 

Questionnaire code: …………………………… 

Interviewer’s Name:……………………………………………………….. 

Date of Interview:………………………………………………………… 

Checked by:……………………………………………….. 

Date Checked:………………………………………….. 

 

Zone:……………………………………………….. 

Woreda:……………………………………………… 

Tabia:………………………………………………….. 

Kushet: ………………………………………………… 

Agro ecology: ………………………………………….  
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Section 1: Basic Household Composition 

Please provide us with list of all members of this household. Begin from the household 

head followed by spouse and then proceed in terms of birth order 

Memb

er ID 

1.Nam

e of 

family 

Memb

er 

2. 

relatio

n to 

head 

(Code 

a) 

3. 

Sex 

Male

=1 

Fem

ale=

2 

4.Ag

e (in 

year

s); if 

age<

1,Ag

e=0 

5Literac

y 

1=Illiter

ate (go 

to q 8) 

2=Litera

te(go to 

q 6 

3=NA(<

7 years 

old) 

6 Did 

you 

attend 

formal 

educat

ion? 

1=yes(

go to q 

7 

2= No 

(go to 

q.8) 

7 

years 

of 

school

ing 

compl

eted 

8.Mari

tal 

status 

(code 

b)  

9.Reli

gion(c

ode c) 

10.Ma

in 

activit

y of 

family 

memb

er 

(code 

d) 

11.Seco

ndary 

activity 

of 

family 

member 

(code d) 
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Code a Code b Code c Code d 

Head=1 Married= 1 Orthodox Christian =1 Farming=1 

Wife//partner=2 Divorced=2 Moslem =2 Petty trade=2 

Son/daughter=3 Widowed=3 Catholic=3 Daily laborer =3 

Father/Mother=4 Separated=4 Protestant=4 Housewife=4 

Sister/brother=5 Never  married=5 Other Christian =5 Handicraft=5 

Grand Parent=7 Too young to be married No religion =6 Child (not involved in 

work)=6 

Servant=8   Child(helping family)=7 

Other Relative=9   Pensioner =8 

Other non 

relative=10 

  Paid administrative work=9 

   Other=10 

    

Section 2: Land holding and plot characteristics  

2:1 Land Holding 

1. Does the household have any land with holding rights? 1=yes, 2= 

No………………., if No then go to question 3 

 

2. How much of this land holding (in Tsimad) is: 

 2.1 Fertile (rogid)…………………………………………..Tsimdi 

 2.2 Moderately Fertile (meakelay)…………………………Tsimdi 

 2.3 Not fertile (rekiq)……………………………………….Tsimdi 

 2.4 Total Land holding size………………………………..Tsimdi 

3. Did you rent in land in the Kiremti season of 2001E.C. 1=yes; 2= No……………. 

4. If your answer to q 3 is yes how much land did you rent in ……………Tsimdi 

5. Did you rent out land in the kiremti season of 2001 E.C? 1=yes; 2= No……………. 

6.  If your answer to q 5 is yes how much land did you rent out ……………Tsimdi 

7. Do you have backyard land? 1=yes; 2= No……………. 

8. If yes how much?..............................Tsimdi  
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2.2 Parcel (including backyard) Characteristics 

 

 

 

Parcel Size Name of 

parcel 
Area in 

units 

given 

by the 

farmer 

Unit 

code(a) 

Parcel 

distance from 

homestead in 

walking 

minuets 

Parcel 

distance 

from Main 

road 

(RR50) in 

walking 

minutes 

 

Parcel 

distance 

from  

woreda 

major 

market in 

walking 

minutes 

 

Is this 

parcel 

irrigated? 

Yes=1 

No=2 

Slop of 

parcel 

Code (b) 

        

        

Code a Code b 

1= Hectare 

 

1= maida 

2= Tsimdi 

 

2= Daget 

3= Gemed 

 

3=Gedelagedel 

4= Tlmi 

 

4 =other (specify) 

5= other (specify)………  

Section 3: Source and distance of water for irrigation, Livestock and human use 

Water source 

Code (a) 

distance 

from 

homestead 

in walking 

minuets 

Use of 

water 

Code(b) 

Means of 

Accessing water 

for each type of 

use  

Code (c) 

Way of Sharing 

water among 

community 

Code(d) 

Availability of 

water in months 

after rainy season 

Code (e) 
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Code a Code b Code c Code d Code e 

1= Spring 1=Drinking(Human) 1= Pipe 1=Free any 

time 

1= Throughout 

year 

2=River 2=dri                              

nking (Livestock )  

2= Motor pump 2= Turn by 

turn 

2= Up to 3 

months 

3=Wall (with pump) 3= Other domestic 

use 

3= Human 

power 

 3=up to 4 

months 

4= Wall(with out 

pump) 

4= irrigation 4= Animal 

power 

 4= up to 5 

months 

5=Pond  5= gravity  5= up to 6 

months 

6= Dam    6=Up to 8 

months 

7=Other(specify)     

Section 4: Household’s source of income and livelihood strategy 

Activity 
 

Household head’s 
years of experience 
in the activity 

Annual income in 
2001 E.C in Birr 
from each activity 

Rank the activities  according to 
their importance to the 
Household’s future livelihood 
strategy  
 

 Farming( livestock)    
 Farming( Crops, 
vegetables, fruits) 

   

Petty trade    
Safety net=3    
Daily laborer(other 
than safety net)  

   

Handicraft    
Pensioner     
Paid administrative 
work=7 

   

Other (specify) 

……………….. 
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Section 5: Housing, Livestock and other productive assets ownership (2002 ET.C) 

5.1 Housing 

Type of residence: 1. own house 2. Rented house   3. Relative/friend’s for free        

Answer the next questions if your answer to question1 is 1) 

Number of rooms (excluding barn)……………….. 

Is (are) there any room(s) with corrugated iron roof? 1=yes   2= No 

What is the size of the corrugated iron roof room(s) ………….M square 

5.2 Livestock ownership (number by type) in 2002 E.C 

 

Livestock type Number Expected Market value( at 

current market price) 

Cows   

oxen   

Heifer   

Calves   

Bulls    

Shoats    

Donkeys    

Horses   

Mules   

Camel   

Poultry   

Bee colony   
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5.3 Major Household and Productive Assets 

Property type Quantity Value (birr) in 

Current price 

Year of possession for 

the 1st if more than one 

Household asset    

Bed(Manufactured)    

Radio    

Tape recorder    

Chairs /Benches(manufactured)    

Productive Assets    

Triddle pump/Stina    

Drip irrigation accessories/Tebtebta    

Motor pump    

Modern Beehive     

 

Section 6 Irrigation Practice 

Do you practice irrigation on your main plot or backyard?          1= yes         2= no 

  

If no why? 

1= shortage of water   2= labor shortage     3= less market for produce  

4=others specify………………………………………………. 

If your answer for question 1 is yes, Size of land irrigated………………ha. 

Experience of practicing irrigation since…………….(year in Ethiopian calendar) 

6. If land irrigated is less than land available why?  

1=Shortage of water 2=shortage of labor 3= allocated for other purposes 

4=others/specify………………………………………………………………… 

Section 7: Local perceptions and appropriateness of drip irrigation technology 

Did you adopt drip-irrigation technology? 

1=yes         2= No  

If your answer is no why? 

1=I have no knowledge about the technology 2=Not necessary  

3=requires much caring 4=No capital available  

 vii



5=Fear of theft and/or damage by wild animals 6= others (specify)…………… 

If your answer to question 1is yes, how did you first know about the technology? 

1=Briefings made by extension workers 2=Radio 

3=Experience sharing from other areas 4= peer 5= others (specify)………… 

When did you adopt the technology? (Month and Year) ……………………………… 

Why did you adopt the technology? 

1=to increase yield  2=to reduce work load 3=easy to operate 

4=requires less inputs  5=reduce water requirement 6=due to peer pressure 

7= others (specify)………………………………….. 

Who (from family members) initiated the adoption of drip irrigation technology by the 

household?     1=Household Head   2=Spouse     3=Children 

If the family is man headed, did your wife participate in the decision to adopt the 

technology?  1=yes  2=No 

Did your wife/daughter ever participated in briefings or trainings related to drip irrigation 

technology?   1= Yes  2=No 

Who installed the technology for you first? 

1=Myself/spouse/other family member 2=Extension worker 

3=Neighbor having an experience 4=Hired technician 5= others (specify)…………. 

Did you or any family member ever have trainings related to advantages and 

management of drip irrigation technology? 1= yes  2= no 

Is there any body in the family who can maintain and reassemble the technology 

currently? 1=Yes   2= no 

If your answer for question 11 is no, who performs the task for you? 

1. Extension worker 2. Neighbors having the skill 3 .Hired technicians  

4= others (specify)………………………………….. 

If hired technicians perform the task for you, how accessible are the technicians for you?  

1=Accessible in the village 2=Accessible at the woreda capital (Hagereselam) 

3=Accessible in the regional capital 4=others (specify)………………………………….. 

How did you get the accessories for drip irrigation? 

1=Purchase on cash basis 2= Purchase on credit basis 3=awarded from government 

4=others (specify)………………………………….. 
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If purchased on credit basis, which was your source of credit? 

Dedebit microfinance  2. Office of Agriculture 

REST    4. Other (specify)……………………….. 

How much was the cost of the accessories and repayment period? 

1. Cost of drip accessories (birr)…………………………… 

2. Loan repayment period (months)……………………………. 

If purchased on credit basis, how much of your debt (Lkah) did you paid back so far? 

…………….Birr 

If your source of water for drip irrigation is hand dug wall, how deep is the wall? 

……………(Meters) 

How much does it cost you?..........................................Birr 

How do you lift water to reservoir? 

1= using motor pump   2. Using triddle pump  3. Using labor 

If you use human power in lifting water for reservoirs, who usually do the task in the 

family? 

1= household head 2 spouse 3 children 4 all family members  

If you use water lifting devices other than human labor, who usually performs the task? 

1= household head 2 spouse 3 children 4 all family members  

Are you currently using the drip accessories for irrigation? 1=yes        2= no  

If no why? 

1=I found it difficult to manage 2=I found it labor consuming 

3=shortage of water before plants mature 4=others specify…………………………… 

if yes types of produce you grew using drip irrigation/2001E.C) 

Product type 

Code (a) 

Area 

cultivated(hr) 

Produce 

harvested(kg) 

Consumed at 

home(kg) 

Sold (kg) 

 

Income 

from 

sales(birr) 
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Code a: 

Cereals/pulses Sweet potatoes…25 Fruits Spices  Perennial crops 

Maize…….1 Tomato…26 Apple…41 Pepper…….51 Gesho…..61 

Horse bean…2 Beet root ….27 Banana…42 Other ...752 Grass…62 

Cow peas….3 Cabbage …28 Papaya...43  Eucalyptus…..63 

Others 

(specify)..11 Lettuce (selata)…..29 Avocado…..44  Others….Specify.763

Vegetables Tikil Gomen……30 Mango……45   

Potatoes….21 Pumpkin (Duba)…31 Lemon ……46   

Onions……22 Carrot ………….32 

Other 

(specify..747   

Spinach 

(kosta)…23 Other (specify…..732    

Garlic  ….24     

Why did you select these plants? 

1= are more marketable  2= are more suitable to the weather condition 

3= are more suitable for the soil type  4= Have high value 

5= Early maturity  6=Other…………………………………………………… 

If you didn’t adopt the technology so far, do you have any plan to adopt the technology in 

the future? 1=yes  2=no 

Is there demonstration site for drip technology in your tabia?     1=Yes  2= No 

How often do you visit it if it is there? 

1=Never   2= Once 3= sometimes   4=.always 

Do you know farmers who adopted drip irrigation technology in your village? 

1=yes  2= no 

If yes why do you think they adopted the technology? 

1 because they are rich to buy the technology 

2. Because they got support from government/NGO to adopt the technology 

3. Their area has better ground water potential 

4. They have better access to market 

5. Other (specify)…………………………………………………. 
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Do you think more farmers will adopt the technology in the near future in the tabia? 

1=yes   2= No 

If your answer is no Why? 

1. = less ground water potential 2= less access to market 3=high cost of the 

technology  4 others (specify)…………………………………………………. 

Do you think fear of theft and damage by wild animals to drip accessories has an effect 

on the adoption behavior of farmers in your village?  1=yes  2= no 

Do you think farmers in your village are well aware of the benefits of drip irrigation 

technology?   1= yes  2= No 

 

 

What are the weak sides of drip irrigation technology you observed? 

1……………………………………………………………………………… 

2……………………………………………………………………………… 

3………………………………………………………………………………… 

4……………………………………………………………………………….. 

What are the good sides of drip irrigation technology you observed? 

1……………………………………………………………………………… 

2……………………………………………………………………………… 

3………………………………………………………………………………… 

4……………………………………………………………………………….. 

Section 8: role of cooperatives in drip technology adoption 

 Are you a member to any cooperatives in your tabia? 1=yes 2= No 

If yes please list the types of cooperatives you are involved in 

1…………………………………………………………….. 

2……………………………………………………………… 

3……………………………………………………………….. 

Is drip irrigation technology an issue/concern of the cooperative/s you are a member in?

 1=yes  2=No 

If yes what role does the cooperative/s play for members to adopt drip irrigation? 

1= provide or facilitate access to credit for purchase of technology accessories 
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2= facilitate farmers to get training and extension services on the technology 

3 = Facilitate adopters to get different supports from government and non government 

organizations 

4. Arrange market for their produce 

5. Others (specify)……………………………………………………………………. 

Do cooperatives encourage farmers to adopt the technology in groups? 

1=yes  2= no 

Do you think drip irrigation technology is suitable for groups?    1=yes 2= no 

If no why?............................................................................................................. 

 

Section 9: perceptions related to Approaches Used by Government and NGOs to promote 

Drip Irrigation  

Which organizations do promote drip irrigation in the woreda? 

1=Woreda agriculture office 

2=Relief Society of Tigray (REST) 

3=others (specify)………………………………………………. 

What supports does adopters get from the organization promoting drip irrigation? 

1=Technical assistance 

2=Credit sale of drip accessories 

3=Subsidy to cost of drip accessories 

4=Subsidy to cost of developing water for irrigation 

5= Training about the technology management 

 

Which supports do farmers prefer most? 

1=Technical assistance 

2=Credit sale of drip accessories 

3=Subsidy to cost of drip accessories 

4=Subsidy to cost of developing water for irrigation 

5= Training about the technology management 
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Is there any difference in approaches used by the technology promoters in your woreda?

 1= yes    2= no 

If yes, what are the differences? 

Support type Unit Government REST Other…… 

Technical assistance Frequency of visit a 

year 

   

Credit sale of 

accessories 

    

- Loan repayment 

period 

Months    

- Interest rate %    

Subsidy to cost of drip 

accessories 

% of cost    

Support to develop 

water for irrigation 

% of cost    
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Cost of drip accessories/family drip-0.1 hectare) 
S/N Description Unit Quantity 
1 Crop water requirement mm/day 5 
2 Drip application Efficiency % 95 
3 Gross crop water requirement mm/day 5.26 
4 Dripper discharge at 10m lph 2.8 
5 Dripper discharge at 2m Lph 1.213 
6 Dripper spacing M 0.3 
7 Lateral spacing M 0.8 
8 Application rate Mm/hr 5.054 
9 Application time Hr 1.040 
10 Irrigation Interval Day 1 
11 Number of shifts No 1 
 
S/N Description unit Qty Unit 

price 
Total 
price 

1 PE nipple1 pcs 1 5 5 
2 Ball valve 1female threaded pcs 1 57.29 57.29 
3 Filter1 pcs 1 66.68 66.68 
4 Elbow1 x 32mm female pcs 1 16.34 16.34 
5 Riser pipe 32mm/6bar m 2 6.81 13.62 
6 Plain pipe 32mm for manifold m 25 34.87 170.25 
7 Compression tee 32x32x32mm pcs 1 1.19 34.87 
8 Off take with  grommet 16mm pcs 32 20 38.08 
9 End cup 32 mm compression pcs 2 2.03 40 
10 Drip line16mm/1mm/2.81ph/0.3cm m 1280 2.03 2598.4 
11 Drip line16mm/1mm/2.81ph/0.3cm (Spare) m 64 0.75 129.92 
12 Line end 16mm pcs 32 6.5 24 
13 Teflon pcs 2 6.5 13 
14 Straight joint 16mm( for maintenance pcs 20 0.5 10 

Sub Total 3340.2 
Vat 15%  501.11 

 

Total 3841.3 
 
N.B  

Manifold length      25 meters 

Lateral length                  40 meters 

Average life time of accessories    5 years 

 

Source: Buruh Tesfa Plastic Factory, Tigray 
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