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1. Introduction 

1.1 Background and objectives 

This study is conducted to assess the market potential for manually drilled drinking and 

productive water wells. The Well Foundation is implementing projects in Tigray Regional 

State of Ethiopia since 2003 with the ambition to contribute to the improvement of the living 

conditions of the poor and deprived people in Ethiopia and to promote a just Ethiopian 

society. Support is being given in four areas that are fully geared to one another – 

infrastructure, healthcare, education and earnings generation. The Well Foundation cooperates 

with any organization and individual who share its ideas. As part of this framework, the Well 

Foundation in cooperation with IDEA, Meta Meta and the Huisman Foundation is testing a 

low cost manual drilling technology in two different zones of Tigray – Tahtay Koraro and 

Medebay Zana woredas of the North West zone of Tigray and in Abreha WeAtsibeha of the 

Eastern zone of Tigray. Mekelle University is commissioned to assess the market potential of 

this low cost manual drilling technology.  

The government of Ethiopia and its development partners have recognized that sustainable 

development of water resources as a key instrument to increase food production, support 

industrial development and provide water for drinking and livestock. The effective use of 

Ethiopia’s large (and often untapped) potential of shallow and deep groundwater will be a key 

driver for development of the country under increasing climate variability. 

Among various parts of the country, Tigray region is one of the area worst affected by 

frequent droughts. Major climatic limitations for agricultural production are erratic rainfall, 

unpredictable monsoons, which often combined with intermittent dry spells that regularly 

threaten the survival of the crops, resulting in reduced production and food insecurity.  

 

Smallholder farmers without access to water are limited to rainy season crop production. As 

rains can be unreliable, improving smallholders’ access to water reduces their vulnerability 

and risks, increases their incomes, improves food security, and provides water for livestock 

and domestic needs. Thus the direction set by the regional bureau of water resource 

development is for small holder farmers to have at least one alternative source of water for 

irrigation. The Bureau estimated that “Tigray can potentially irrigate 50,000 ha of land using 

various water management schemes” which include micro and medium sized dams, river 

diversions, groundwater exploitation and pump irrigation (Hugo, 2003). At present, the 
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favoured choice is groundwater through shallow hand dug wells. Farmers in the region dig 

wells by hand to access shallow groundwater for irrigation; these wells provide some access 

to water, but often the water yield is too low for effective irrigation. Mechanized well drilling 

can drill deep wells and reach high-yield strata, but this option is too expensive for the 

majority of individual small scale farmers and communities in Ethiopia. Manual well drilling 

is one option that enables farmers to access shallow groundwater resources for irrigation at an 

affordable cost. 

 

The objective of this research is to assess the market potential for manual drilled drinking and 

productive water wells. 

 

1.2 Strategic relevance to government’s development objectives 

The Government of Ethiopia at large and the regional government of Tigray in particular have 

clearly recognized the importance of the developing the water source mainly ground water as 

a potential to reaching targets for drinking water, agricultural, livestock and industry 

development goals of the Growth and Transformation Plan (GTP). 

 

Following the national GTP framework, the GTP of the regional government of Tigray 

emphasizes agriculture, agriculture based industrialization and improving access to safe 

drinking water and sanitation, as primary goals for social and economic development. Over 

the planning period (2010/11-2014/15), the regional government has set targets to improve 

coverage of potable water in urban areas from 72% to 100% and in rural areas from 60% to 

100% by constructing 7,152 new potable water supply projects.  Moreover, targets are set to 

construct and maintain 100,515 water banks that can be managed by households and the 

society so as to enhance irrigation from 83,000 to 350,000 hectares at the end of the planning 

period (BPF, 2003). The regional GTP also emphasizes the growth of livestock sector, for 

which reliable availability of water is essential.  

 

The development of groundwater, particular shallow groundwater, for small scale irrigation 

and for water supply has gained prominence as a policy objective in Ethiopia at large and the 

regional government in particular. The regional government has clearly stipulated in its policy 

framework that farmers in the region need to have an alternative source of water. In places 

where it is easy to use underground water, farmers will be supported to have their own water 
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sources to use them for home garden vegetables and permanent crops production. For 

example, in the study area wherever there is underground water, communal wells are being 

constructed from Federal Government Budget, through Safety Net program and to some 

extent budgets from the woredas. The local community contribute in terms of labour and local 

materials for the construction. The communal wells are transferred for free (at least the 

experience so far) to a group of people who have land in the vicinity.  Where ever suitable, 

manual drilling could be one option to develop underground water sources.  

 

1.3 Methodology 

The study adopted a mixed-method approach. The mixed-method combined the detailed 

insights and understanding obtained from using qualitative approaches with the ability to 

generalize to a wider population offered by quantitative data collection. 

 

The study involved three key steps: a) preparation, b) data collection, and c) data analysis.  

The preparation step entailed: (i) a comprehensive literature review and consultations on 

appropriate survey methodologies (ii) refinement of indicators suggested by The Well 

Foundation and preparation of qualitative and quantitative data collection instruments; and 

(iii) refinement of data collection instruments. 

 

The data collection step involved: (i) collection of secondary data at woreda levels mainly 

from Woreda offices of Water and Energy, Plan and Finance, and Agriculture and Rural 

Development; (ii) collection of household level data based on face-to-face interviews with 

male and female household heads and (vi) data entry, verification and triangulation and 

preparation for data analysis. 

 

The face to face interview was made using a questionnaire specifically designed for this 

survey. The questionnaire comprises 5 modules (I through V) to collect information related to 

household demographics, household activities and income, trends in health status, water 

utilization and households’ willingness to pay (a copy of the questionnaire is given in 

appendix 1). 
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Sampling Strategy 

The desired sample size was agreed upon earlier with the Well Foundation. However, the 

decision on what sampling method to use was made after the study area had been examined, 

and the available time and resources ascertained. The sampling strategy selected for the 

primary information was based on one major requirement. It had to ensure that the selected 

sample was a fair representation of households from different geographical areas within the 

study area. 

 

Sample design 

A two-stage sampling procedure was used in the sample selection for the household survey. In 

the first stage each of the kebeles within woredas Tahtay Koraro and Medebay Zana where 

Well Foundation is doing a test drilling were identified and a proportional quota sampling was 

used to distribute the total sample to each kebele based on number of users in potential area 

for manual drilling.  

 

In the second stage, simple random sampling was used to identify households for the 

interview from the kebeles identified. Although the agreed upon sample size was 50, a total of 

70 households were interviewed from a population of 1829
1
 households in the selected 

kebeles.  

 

Finally, the data analysis step involved subjecting data to appropriate qualitative and 

quantitative analysis. Data from the household questionnaires was processed and analyzed in 

STATA. 

 

 

 

 

 

 

 

 

                                                           
1
 The population size of 1829 is obtained from the IDEA (2012) mission report and refers to the total estimated 

households that live in areas suitable for manual drilling in the sample kebeles.  
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2. Overview of the study sites 

 

The study is conducted in five selected kebeles from two woredas – Medebay Zana and 

Tahtay Koraro. Four of the kebeles are from Tahtay Koraro and one is from Medebay Zana.
2
 

Below is description of the kebeles using data obtained from different sources but mainly 

from reports of the concerned offices of the two woredas. It needs mentioning that the figures 

were obtained from reports and may not be generated following the standard statistical 

procedures. Moreover, due to lack of data, they could not be triangulated from other sources. 

 

Lemlem:  

Lemlem is one of the kebeles/tabias in Woreda Tahtay Koraro located at an altitude of 1892 

m.a.s.l. and has a total area of 79.51 km2. According to the woreda Office of Plan and 

Finance estimates, the kebele had a total population of 9706 comprised in nearly 2110 

households in 2004 EFY (2011/12).  

 

With a total of 3708 hectares of land cultivated in 2004 EFY (2011/12), agriculture is the 

main economic stay of the people. Most depend on rain fed agriculture and some use 

irrigation. According to the figures obtained from the Woreda Office of Agriculture and Rural 

Development, a total of 1318 hectares of land was irrigated in 2005 EFY benefiting 1303 

people (OARD 2013) and based on the figures from the Woreda Office of Water and Energy, 

drinking water coverage of the kebele stands at 81.21%. This is considering availability of 

water within 1.5 km radius considering the standard of the Universal Access Program. The 

major source of water for drinking are machine drilled shallow wells, hand dug wells and 

springs. It is estimated that there are 14 machine drilled shallow wells, 21 hand dug wells and 

6 springs supplying drinking water to the residents of the kebelle (OWRME, 2005). 

 

                                                           
2
 The test for manual drilling is being made in three woredas –Tahtay Koraro, Medebay Zana and Abreha 

Weatsibeha. However, this marketing study is limited to the first two woredas for the reasons: a) the small 

sample size if divided to the three woredas will lack representativeness b) There is big potential for manual 

drilling in the first two woredas especially in Tahtay Koraro  c) At the time of data collection for the market 

study, no manual drilling was taking place in Abreweatsibeha and respondents could not tell about manual 

drilling.  However, given the use of manual drilling (for both drinking and irrigation purposes) and given 

similarity of the socio-economic conditions in the woredas and the fact that irrigation is also widely practices in 

Abreweatsibeha, the results can be extrapolated to Abreweatsibeha but with great caution. However, if 

additional potential areas in Abrehaweatsibeha or its surroundings can be identified, it is strongly advised to 

have a separate marketing study with representative sample households from the potential areas.   
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 The area is mainly flat and according to the mission report of the IDEA, the type of soil is 

clay at the top (0 – 3 meters) and weathered basalt after 3 meters. Underground water is 

expected to be available in 4 meters. Currently there are two wells selected for manual drilling 

which have multiple use. The total number of households who live in the area suitable for 

manual drilling in the Kebele is estimated to be 130 households (IDEA 2012). 

 

Mayadrasha: 

The second study site in Woreda Tahtay Koraro is Mayadrasha which is located at an altitude 

of 1931 m.a.s.l. and has a population of 3122 comprised in 679 households. The kebele has a 

total area of 20.93 sq. km. 

 

With a total of 700 hectares of land cultivated in 2004 EFY (2011/12), agriculture supports 

the livelihood of most if not all of the population of the kebele. According to the figures 

obtained from the Woreda Office of Agriculture and Rural Development, 589 hectares of land 

was covered by irrigation in 2005 EFY supporting a total of 686 people (OARD 2013) and 

based on the figures from the Woreda Office of Water and Energy, drinking water coverage 

of the kebele stands at 70.52%. This is considering availability of water within 1.5 km radius 

considering the standard of the Universal Access Program. The major source of water for 

drinking are machine drilled shallow wells, hand dug wells and springs. It is estimated that 

there are 23 machine drilled shallow wells, 10 hand dug wells and 1 spring supplying drinking 

water to the residents of the kebelle (OWRME 2005). 

 

 The area is mainly flat and according to the mission report of the IDEA, the type of soil is 

clay at the top (0 – 6 meters) and weathered basalt after 6 meters. Underground water is 

expected to be available in 5 - 10 meters. Currently there is one well selected for manual 

drilling which has multiple use (IDEA 2012). 

 

Beles: 

Another suitable area for manual drilling in which test of manually drilled wells is taking 

place and hence one of the study sites is the Beles kebele/tabia in Tahtay Koraro. The kebele 

is located at an altitude of 1950 m.a.s.l and has an estimated population of 7557 comprised in 

1641 households with a total area of 38.2 sq. km. 
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With a total of 1761 hectares of land cultivated in 2004 EFY (2011/12), agriculture is the 

major means that supports the livelihood of the kebele population. According to the figures 

obtained from the Woreda Office of Agriculture and Rural Development, 1190 hectares of 

land was cultivated through irrigation in 2005 EFY supporting a total of 1423 people (OARD 

2013) and based on the figures from the Woreda Office of Water and Energy, drinking water 

coverage of the kebele stands at 81.54%. This is considering availability of water within 1.5 

km radius considering the standard of the Universal Access Program. The major source of 

water for drinking are machine drilled shallow wells, hand dug wells and springs. It is 

estimated that there are 17 machine drilled shallow wells, 14 hand dug wells and 6 springs 

supplying drinking water to the residents of the kebele (OWRME 2005). 

 

 The area is mainly flat and the type of soil is clay at the top (0 – 5 meters) and weathered 

basalt after 6 meters. Underground water is expected to be available in 10 meters in the 

middle valley and 16 meters at the edge of the valley. Currently there are two wells selected 

for manual drilling, one for irrigation and one for communal use. The total number of 

households who live in the area suitable for manual drilling in the Kebele is estimated to be 

350 households (IDEA 2012). 

 

Adigdad: 

A fourth suitable kebele for manual drilling in Woreda Tahtay Koraro selected for the study is 

Adigdad. The kebele is located at an altitude of 1923 m.a.s.l and has an estimated population 

of 8848 comprised in 1923 households with a total area of 62.62 sq. km. 

 

With a total of 1219 hectares of land cultivated in 2004 EFY (2011/12), agriculture is the 

major means that supports the livelihood of the kebele population. According to the figures 

obtained from the Woreda Office of Agriculture and Rural Development, 1062 hectares of 

land was covered by irrigation in 2005 EFY (OARD 2013) and based on the figures from the 

Woreda Office of Water and Energy, drinking water coverage of the kebele stands at 62.55%. 

This is considering availability of water within 1.5 km radius considering the standard of the 

Universal Access Program. The major source of water for drinking are machine drilled 

shallow wells, hand dug wells and springs. It is estimated that there are 18 machine drilled 

shallow wells, 15 hand dug wells and 5 springs supplying drinking water to the residents of 

the kebele (OWRME 2005). 
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 The area is mainly flat and the type of soil is clay at the top (0 – 5 meters) and weathered 

basalt after 5 meters. Underground water is expected to be available in 4 meters. Currently 

there is one well selected for manual drilling for irrigation. The total number of households 

who live in the area suitable for manual drilling in the Kebele is estimated to be 420 

households (IDEA 2012). 

 

Adikmalke: 

The only kebele (tabia) from woreda Medebay Zana where test drilling is taking place and 

included as one site for the study in this survey is Adikmalek. The kebele has an estimated 

population of 8,247 in 2004 EFY (2011/2012) comprised in 1839 households (OPF, 2004). 

  

With an estimated 830 hectares of land cultivated in 2004 EFY, agriculture is the main 

economic stay of the population of the kebele. Agriculture is predominantly based on rain 

water, with some farmers using irrigation. According to the woreda Plan and Finance office, 

the total area of land cultivated through irrigation in 2004 EFY (2011/2012) is 505 hectares. 

The major source of water for drinking are machine drilled shallow wells, hand dug wells and 

springs. It is estimated that there are 14 machine drilled shallow wells, 14 hand dug wells and 

2 springs supplying drinking water to the residents of the kebelle. 

  

The area is flat valley surrounded by hills, river runs through the middle of the valley and 

close to the river is presence of boulders. The type of soil is clay brown and black clay at the 

top (0 – 8 meters) and weathered basalt after 8 meters. Underground water is expected to be 

available in 8 – 11 meters up in the valley and 3 meters down in the valley.  Currently there is 

one private well up the valley for multiple use, one farmers well down the valley mainly for 

irrigation and one communal well selected for manual drilling. The total number of 

households who live in the area suitable for manual drilling in the Kebele is estimated to be 

240 households (IDEA 2012). 

 

 

 

 

 

 

 



 

3. Household income 

Household incomes are important in understanding the ability of the people to pay for key 

services or facilities including for manually drilled wells. 

 

Fig1 below shows the percentage contribution of the different sources of income. As 

expected, the figure indicates that the primary source of income in the area is agriculture 

which includes income from permanent crops, ra

irrigation. Following agricultural income, the second main source of income in the area is 

wages and salaries followed by own business income and other forms of non

The contribution of the livestock s

income from sale of livestock products but not sale of live animals. If one includes sale of live 

animals, the overall income and the contribution of the livestock sector would increase 

significantly.
3
  

The following table indicates the percentage of the sample households in different income 

categories. Slightly more than one

18000 or less. Nearly 29 percent earn income between 18000 to 25000 an

overall sample households earn an annual income of  over 25000. 

different sources of income for each of the three income categories, however, is comparable 

with agriculture being the dominant source in all the 

                                                           
3
 Sale of live animals is excluded from the income calculation because this occurs occasionally, i.e. famers sale 

their animals usually at times of emergency or when they want to make other big investments including 

changing possession from one type of animal to another. Thus if a farmer has sold an animal at the time of the 

interview and if this is counted,  its income is unnecessarily highly reported

may even possess more animals but did not sale any of them at the time of the interview. 

0

Wages and salaries

Own business income

Support from family members

Other non-farm income

Sale of livestock products

Agricultural income

Fig. 1: HOUSEHOLD'S MAIN SOURCE OF INCOME
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Household income  

Household incomes are important in understanding the ability of the people to pay for key 

ing for manually drilled wells.  

Fig1 below shows the percentage contribution of the different sources of income. As 

expected, the figure indicates that the primary source of income in the area is agriculture 

which includes income from permanent crops, rain fed agricultural income and income from 

irrigation. Following agricultural income, the second main source of income in the area is 

wages and salaries followed by own business income and other forms of non

The contribution of the livestock sector to the overall income is 5% but this includes only 

income from sale of livestock products but not sale of live animals. If one includes sale of live 

animals, the overall income and the contribution of the livestock sector would increase 

The following table indicates the percentage of the sample households in different income 

categories. Slightly more than one-half of the sample households earn an annual income of 

18000 or less. Nearly 29 percent earn income between 18000 to 25000 an

overall sample households earn an annual income of  over 25000. The percentage share of the 

different sources of income for each of the three income categories, however, is comparable 

with agriculture being the dominant source in all the three income brackets. 

                   

Sale of live animals is excluded from the income calculation because this occurs occasionally, i.e. famers sale 

mergency or when they want to make other big investments including 

changing possession from one type of animal to another. Thus if a farmer has sold an animal at the time of the 

interview and if this is counted,  its income is unnecessarily highly reported compared to another farmer who 

may even possess more animals but did not sale any of them at the time of the interview. 

16
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Household incomes are important in understanding the ability of the people to pay for key 

Fig1 below shows the percentage contribution of the different sources of income. As 

expected, the figure indicates that the primary source of income in the area is agriculture 

in fed agricultural income and income from 

irrigation. Following agricultural income, the second main source of income in the area is 

wages and salaries followed by own business income and other forms of non-farm income. 

ector to the overall income is 5% but this includes only 

income from sale of livestock products but not sale of live animals. If one includes sale of live 

animals, the overall income and the contribution of the livestock sector would increase 

 

The following table indicates the percentage of the sample households in different income 

half of the sample households earn an annual income of 

18000 or less. Nearly 29 percent earn income between 18000 to 25000 and only 17% of the 

The percentage share of the 

different sources of income for each of the three income categories, however, is comparable 

three income brackets.  

Sale of live animals is excluded from the income calculation because this occurs occasionally, i.e. famers sale 

mergency or when they want to make other big investments including 

changing possession from one type of animal to another. Thus if a farmer has sold an animal at the time of the 

compared to another farmer who 

may even possess more animals but did not sale any of them at the time of the interview.  
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Table 1:  Total household income 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Annual household 

income 

Percentage of household 

earning 

Percentage share of 

Nonfar

m 

income 

Livestoc

k income 

Agricultura

l income 

less than 18000 54.3 33.7 5.7 60.6 

between 18000 to 25000 28.6 
31.6 4.6 63.8 

over 25000 17.1 
34.3 4.6 61.1 
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4. Cost Benefit analysis of manual drilled wells 

4.1 Cost of manual drilled wells 

The cost condition for manual drilled wells is analysed under different scenarios depending on 

the depth of the groundwater and the nature of the soil. Assuming a suitable geological 

formation for manual drilling, the cost of drilling varies depending on the nature of the soil 

(whether the soil is soft or hard), the depth of the groundwater and the type of PVC pipe 

installed. 

Based on the information obtained from The Well Foundation office in Shire, the cost of 

drilling per meter is estimated to be: 

- ETB 850 per meter if the soil is hard to drill 

- ETB 700 per meter if the strength of the soil is medium 

- ETB 680 per meter in case of soft soil 

The above costs are only the costs of digging per meter which include labour and the use of 

associated tools to dig a manually drilled well. Moreover, these are current costs and overtime 

these costs can change. 

  

The other determinant factor for cost of drilling is the expected water level. According to the 

IDEA mission report, the water level in the area ranges from 4 to 10 meters. For simplicity, an 

average of the two, i.e., 7 meters is assumed. Moreover, since the filter screen of the well is 

placed at least 4 to 5 meters below the groundwater level, the total depth considered for the 

cost analysis is 11 meters. 

 

Another important cost of constructing manually drilled wells considered is the PVC casing 

and water lifting equipment. Depending on the type of PVC casing and water lifting 

equipment, costs differ significantly. Three types of water lifting mechanisms (suction pump, 

MUS pump and Afridef) and correspondingly three types of PVC casings (2” diameter gray 

pipe for suction pump, 4” diameter gray pipe for MUS pump and 5” diameter blue pipe for 

Afridef) are considered to estimate the cost. 

 

A third component of the cost associated with constructing manually drilled wells is concrete 

slab and gravel. The cost of constructing one’s own 11 meters deep manually drilled well 

under the three scenarios is indicated below. 
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Table 2: Cost of construction of 11 meters deep manually drilled water well (in ETB) 

Cost type Scenario one 

(hard soil) 

Scenario two 

(medium soil) 

Scenario three 

(soft soil) 

A. Water lifting: Suction                   PVC: 2” diameter gray pipe 

Cost of drilling (11 meters) 9350 7700 7480 

Gravel 2000 2000 2000 

Concrete slab 1000 1000 1000 

PVC pipe 715 715 715 

Treadle pump 1400 1400 1400 

   Total 14465 12815 12595 

B. Water lifting: Rope pump                  PVC: 4” diameter gray pipe 

Cost of drilling (11 meters) 9350 7700 7480 

Gravel 2000 2000 2000 

Concrete slab 1000 1000 1000 

PVC pipe 3113 3113 3113 

Rope pump 4500 4500 4500 

   Total 19963 18313 18093 

C. Water lifting: Afridef                  PVC: 5” diameter blue pipe 

Cost of drilling (11 meters) 9350 7700 7480 

Gravel 2000 2000 2000 

Concrete slab 1000 1000 1000 

PVC pipe 3630 3630 3630 

Afridaf 11000 11000 11000 

   Total 26980 25330 25110 

Note: costs for drilling were obtained from The Well Foundation Shire Office, costs for gravel and concrete slab 

were obtained from IDEA mission report phase one and costs for PVC pipe were obtained from Biruh Tesfa 

Plastic Factory at Mekelle. These costs are only current costs but over time they can be changed. 

 

 

For the purpose of cost benefit analysis of a manually drilled well, we will consider cost 

category B (rope pump and 4” gray PVC) as this kind of well will be purchased relatively 

most often than the others.  
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Operational cost: 

As indicated above, a manually drilled well fitted with rope pump and 4” PVC is considered 

for the cost benefit analysis. The operational cost of irrigation depends on the size of land 

irrigated which in turn depends on the availability of land, water and type of water lifting 

mechanism. The size of land considered for irrigation and hence to calculate the operational 

cost of irrigation is 0.25 hectares. The basis for the 0.25 hectares of land are: 1) According to 

the information obtained from the Well Foundation Shire office, a manually drilled well fitted 

with a rope pump can irrigate a maximum of 0.5 hectares averaging at 0.25 hectares; and 2) 

The average land holding in Tigray region at large is close to 1 hectare and that of the study 

woredas in particular is 0.5 hectares for Tahtay Koraro and 0.85 hectares for Medebay Zana 

(Fredu et al. 2010). Thus it is a reasonable estimate for a farmer to irrigate up to one-half of 

his/her land when the farmer owns his/her own water well.  

 

Table 3: Operational cost of irrigating one fourth of a hectare of land 

No. Cost type Total cost Remark 

1 Land preparation – land ploughed by a pair of 

oxen three times before plantation 

450 150 birr/pair of oxen 

/day 

2 Labor cost for plantation, weeding, collection 

of output 

2400 60 man days at 40 per 

day 

3 Seed cost 250  

4 Fertilizer 1285  

7 Transportation of produce 500 Transportation is to 

local market using 

local transport like cart 

driven by donkey. 

8 Other costs  (25% of total cost) 1221  

 Total 6106  
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4.2 Benefit/Return of manual drilled wells 

Farmers are expected to grow high value crops mainly vegetables. Thus, the revenue is 

calculated on the basis of the commonly grown high value crop through irrigation – onion.  

 

Table 4: Estimated revenue from one fourth of a hectare of irrigated land in one production 

    cycle 

Scenario Onion Remark 

Scenario I: Low price  

 

16,000 The average yield per hectare considered is 160 

quintals for onion, and price fluctuates from a low 

of 4 birr/kg to a high of 10 birr/kg averaging at 6 

birr/kg 

 

 

Scenario II: Average price 

 

24,000 

Scenario III: High price 40,000 

 

Although the risk of crop failure due to water shortage is minimal unlike rain fed agriculture, 

production can fall due to unforeseen events such as crop disease, flood or hailstone, pests etc. 

Thus it is appropriate to take sensitivity analysis. Assuming a 15% reduction in output due to 

some risk, the cost benefit analysis both with and without sensitivity analysis is discussed 

below. 

4.3 Cost Benefit analysis 

 

In this section a cost benefit analysis for different type of wells is presented. Subsequently, the 

‘Pay Back Period’ of an irrigation well (suction pump, 2’’ grey PVC), an irrigation/MUS well 

(rope pump, 4’’ grey PVC) and a hand dug shallow well (8 meter diameter) is calculated. The 

calculation is based on the results given in tables 2 – 4. 

 

At an altitude of 2000 MaSL a suction pump can be used to lift water from a depth of 

approximately 7 meters. When water must be lifted from deeper than 7 meters a rope pump is 

needed. 

 

1: Irrigation well (suction pump, 2’’ grey PVC): 

The table below shows the cost benefit analysis of irrigating one fourth of a hectare of land 

using a manually drilled irrigation well fitted with a suction pump and 2’’ grey PVC (table 2, 

scenario A well). 
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Table 5: Costs and benefits of irrigation wells compared 

A. Without sensitivity analysis 

Manually Drilled irrigation wells (suction pump) 

Scenario Operational 

cost 

Revenue Net return 

(Revenue 

– 

operational 

cost) 

Number of production cycles it takes 

to recover cost 

Low 

investment 

cost 

Medium 

investment 

cost 

High 

investment 

cost 

Scenario I: Low Price 6106 16000 9894 2 2 2 

Scenario II: Average price 6106 24000 17894 1 1 1 

Scenario III: High Price 6106 40000 33894 1 1 1 

 

B. With sensitivity analysis (i.e., 15% fall in output) 

Manually Drilled irrigation wells (suction pump) 

Scenario Operational 

cost 

Revenue Net return 

(Revenue 

– 

operational 

cost) 

Number of production cycles it takes 

to recover cost 

Low 

investment 

cost 

Medium 

investment 

cost 

High 

investment 

cost 

Scenario I: Low Price 6106 13600 7494 2 2 2 

Scenario II: Average price 6106 20400 14294 1 1 1 

Scenario III: High Price 6106 34000 27788 1 1 1 

Note: the fall in output  is due to causes (pests, heavy rainfall, disease) with no relation to irrigation/manual 

drilling 

  

It takes a maximum of two production cycles (under the low price case) to recover initial 

investment made in manually drilled irrigation wells. In the case of a high price, initial 

investments can be recovered in a single production cycle. A production cycle takes up to four 

months for most of the irrigation crops the local farmers grow. With a good farming 

management, farmers can cultivate twice in a single year through irrigation excluding the 

rainy season.  
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2: Irrigation/MUS wells (rope pump, 4’’ grey PVC): 

The table below shows the cost benefit analysis of irrigating one fourth of a hectare of land 

using a manually drilled irrigation/MUS well fitted with a rope pump and 4’’ grey PVC (table 

2, scenario B well). 

 

Table 6: Costs and benefits of irrigation/MUS wells compared 

A. Without sensitivity analysis 

Manually Drilled Irrigation/MUS wells (rope pump) 

Scenario Operational 

cost 

Revenue Net return 

(Revenue 

– 

operational 

cost) 

Number of production cycles it takes 

to recover cost 

Low 

investment 

cost 

Medium 

investment 

cost 

High 

investment 

cost 

Scenario I: Low Price 6106 16000 9894 2 2 2 

Scenario II: Average price 6106 24000 17894 2 2 2 

Scenario III: High Price 6106 40000 33894 1 1 1 

 

B. With sensitivity analysis (i.e., 15% fall in output) 

Manually Drilled irrigation/MUS wells (rope pump) 

Scenario Operational 

cost 

Revenue Net return 

(Revenue 

– 

operational 

cost) 

Number of production cycles it takes 

to recover cost 

Low 

investment 

cost 

Medium 

investment 

cost 

High 

investment 

cost 

Scenario I: Low Price 6106 13600 7494 3 3 3 

Scenario II: Average price 6106 20400 14294 2 2 2 

Scenario III: High Price 6106 34000 27788 1 1 1 

Note: the fall in output  is due to causes (pests, heavy rainfall, disease) with no relation to irrigation/manual 

drilling 

  

It takes a maximum of three production cycles (under the low price case) to recover initial 

investment made in manually drilled irrigation/MUS wells with rope pumps. In the case of a 

high price, initial investments can be recovered in a single production cycle. A production 

cycle takes up to four months for most of the irrigation crops the local farmers grow. With a 
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good farming management, farmers can cultivate twice in a single year through irrigation 

excluding the rainy season. Apart for irrigation, a MUS well can also supply water for 

domestic use and livestock. A MUS well can be shared by a small number of households. 

 

3: Hand dug shallow well (large diameter) 

According to the information obtained from Tigray Water Resource Bureau, a shallow well 

with an internal diameter of 8m and depth of 10 meters lined with stone costs approximately 

ETB 50,000.00. Depending on the water level, the shallow well can irrigate up to 3 ha of land 

if motor pump is used but for a manual fitting such as treadle pump or rope pump, it is 

estimated to irrigate around 0.25 ha of land. With these premises, the payback period of a 

hand dug shallow well is indicated below.  

  

Table 7: Costs and benefits of hand dug shallow wells 

A. Without sensitivity analysis 

 Operatio

nal cost 

Revenue Net return 

(Revenue – 

operational 

cost) 

PBP of 

Shallow Well 

(Average cost) 
Scenario 

Scenario I: Low Price 6106 16000 9894 5 

Scenario II: Average price 6106 24000 17894 3 

Scenario III: High Price 6106 40000 33894 2 

 

B. With sensitivity analysis (i.e., 15% fall in output) 

 Operatio

nal cost 

Revenue Net return 

(Revenue – 

operational 

cost) 

PBP of 

Shallow Well 

(Average cost) 

Scenario 

Scenario I: Low Price 6106 13600 7494 7 

Scenario II: Average price 6106 20400 14294 4 

Scenario III: High Price 6106 34000 27788 2 

 



22 

 

The table indicates that it can take up to 7 production cycles to recover initial investment on 

shallow hand dug wells under the low price case and two production cycles under the high 

price case.  

 

4: Comparison of cost-benefits of the different types of wells 

The cost benefit analysis of a manually drilled well can be compared to a hand dug well. 

Table 8 indicates the comparison of manually drilled well and hand dug well in terms of the 

time it takes to recover initial investments. 

 

It is clear from table 8 below that, a shallow well requires more production cycles to recover 

initial investment cost, i.e., at least twice of the production cycles it takes to recover the cost 

in manual drilling. Thus manually drilled wells are preferred to shallow wells due to their 

short payback period. Moreover, manually drilled wells have also other added advantages 

which make them preferred to shallow wells by the local community. Manually drilled wells 

take small space compared to a hand-dug well. In view of the shortage of farmland in the area, 

this is a main advantage farmers attach to a water source. Moreover, although it depends on 

the depth of the well, but water level in manually drilled wells can be more reliable than 

shallow wells and maintenance and/or clearing cost is higher in shallow wells as they can be 

easily filled by silt or the structure can be damaged by flood. The water quality of open 

shallow wells can be poor. Finally, the construction of (large diameter) shallow wells is a very 

labour intense process and takes a long period to finalize.   
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Table 8: PBP comparison of manually drilled wells (irrigation and MUS) and hand dug shallow wells 

A. Without sensitivity analysis 

Scenario Operatio

nal cost 

Revenue Net return 

(revenue-

operationa

l Cost) 

PBP of manual drilled irrigation wells  

(number of production cycles it takes to 

recover costs) 

PBP of manual drilled MUS wells  

(number of production cycles it takes to 

recover costs) 

PBP of hand 

dug shallow 

wells 

(Average 

cost) 

Low invest. 

cost 

Medium 

invest. Cost 

High invest. 

Cost 

Low invest. 

cost 

Medium 

invest. Cost 

High invest. 

Cost 

I.  Low price 6106 16000 9894 2 2 2 2 2 2 5 

II.Medium price 6106 24000 17894 1 1 1 2 2 2 3 

III. High price 6106 40000 33894 1 1 1 1 1 1 2 

B. With sensitivity analysis (i.e., 15% fall in output) 

Scenario Operatio

nal cost 

Revenue Net return 

(revenue-

operational 

Cost) 

PBP of manual drilled irrigation wells  

(number of production cycles it takes to 

recover costs) 

PBP of manual drilled MUS wells  

(number of production cycles it takes to 

recover costs) 

PBP of hand 

dug shallow 

wells 

(Average 

cost) 

Low invest. 

cost 

Medium 

invest. Cost 

High invest. 

Cost 

Low invest. 

cost 

Medium 

invest. Cost 

High invest. 

Cost 

I.Low price 6106 13600 7494 2 2 2 3 3 3 7 

II.Medium price 6106 20400 14294 1 1 1 2 2 2 4 

III.High price 6106 34000 27788 1 1 1 1 1 1 2 
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Cost comparison of manually drilled vs. machine drilled communal wells: 

One common way of providing access to drinking water to rural communities practice in the 

study area and elsewhere in the region is through machine drilled shallow wells.  However, 

communal wells that provide similar services can also be constructed using manual drilling 

technology. Thus manually drilled communal wells appear to be as alternative to machine 

drilled wells. 

 

Considering the fact that there is no difference between wells constructed through machine 

drilling or manual drilling except the drilling method, the two technologies can be compared 

in terms of costs incurred per well. According to the cost estimate originated from Kale 

Hiwot Church and supplied by the Well Foundation, 45 meters deep machine drilled well 

costs approximately ETB 160,000 - 180,000. This means the cost per meter is approximately 

ETB 3750. The price of a machine drilled well can be compared with that of a manual drilled 

well by multiplying the cost per meter (3750 ETB) with the assumed average depth of 

manual drilled well, 11 meters. The total price of a machine drilled communal well amounts 

to 41,250 ETB. A manually drilled communal well (assuming a medium soil type, depth 11 

meters, scenario C of table 2 above) costs ETB 25,330. This means the cost per meter is close 

to ETB 2300.  

 

Comparing the two technologies in terms of cost, the machine drilled well is 63% more 

expensive than a manually drilled well. This means, constructing a well using manual drilling 

is much cheaper than constructing a similar well using machine drilling. Thus, NGOs and the 

government can provide much more people with drinking water for the same amount of 

money using the manual drilling technology (if appropriate), instead of the machine drilling 

technology, which is common at the moment. 
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5. Review of water utilization 

Estimates based on the study findings showed that well/spring water is used as a source for 

drinking and cooking by more than 90 percent of the population of the study sites, while only 

4.3 and 2.9% use water from boreholes
4
 and river/lake/pond respectively but for bathing and  

laundry activities, at least half of the sample surveyed households use water from 

lake/river/pond followed by water from borehole and the least from wells/spring (figure 2). 

 

 

 

 

 

 

                                                           
4
 Boreholes in this context are machine drilled wells usually of small dimension, whereas, hand-dug wells are 

wells achieved by manual extraction / digging of soil, and is usually wider than a borehole in diameter 
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Surprisingly, there are no households that practice rainwater harvesting during the wet 

season. There seems no difference in the source of water during the dry and wet seasons 

mainly for water for drinking and cooking.  

5.1 Amount of water used by households 

Using survey data, the daily amount of water currently consumed by households in the study 

sites was computed. About 22.86% of households use less than three jerrycans
5
, 24.28% use 

three jerrycans and 52.86% use more than three jerrycans of water for household 

consumption. 

 

The survey findings also show that about 53% the sample households use water for small 

scale irrigation and about 81% use water for livestock feeding. 

5.2 Distance to water supply 

The majority of households (87%) in the study sites cover a distance less than 1 km to get 

water from main source. About 13% of the households are 1km or farther from their water 

sources (figure 4).  

 

 

 

Further the survey revealed that adult women (70%) and girls (20%) fetch water most. Few 

boys (8.57%) and very negligible adult male (1.43%) participate in fetching water for the 

households. The majority (55.89%) of the people who fetch water spend 15 to 30 minutes on 

                                                           
5
 A jerrycan measures 25 litres 
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one trip. About 14.71% spend 30 minutes and while 19.41% use over 30 minutes. The 

average time required for a single trip is 31 minutes. 

 

Almost all (99%) of households collect water from their main source on a daily bases. 

Further, over a half (55.7%) of all households conduct two trips for water every day, 22.9% 

travel three times, 15.7% travel one time and 5.7% collect 4 times a day. The number of 

water collection trips reduces during the wet season. The average number of trips a household 

conducts per day for the whole sample is 2.17 

 

Taking the average number of trips per day a household conducts and the average time it 

takes for a single trip, it can be said that a household on average spends 67 minutes (slightly 

more than one hour) for water fetching.  

 

 5.3 Perceptions about existing facilities 

It is important to know the perceptions of people in the study sites about existing facilities in 

order to understand fully their desire for change. 

 

Water Preference by source 

The survey findings show that a majority (78.6) of households expressed preference for the 

point source wells. About 21.4% preferred the protected spring. The survey respondent’s 

reasons for the preferences above were varied. However, a significant number (48.6%) gave 

good taste as the most dominant factor for their water source preference. Other drivers for 

households’ preferences included distance or convenience (30%) and the remaining (21.4%) 

considered perceived quality as the main reason for their preference.  

 

Quality of water 

When asked about the quality of their main sources of water (whether good for drinking and 

cooking or not), about 5.8% of the households considered their current water to be poor or 

very poor for drinking and cooking, while about 48.6% considered the water very good  for 

drinking and cooking and 35.7% considered it is good quality (Figure 5). The reasons given 

for good quality of the currently used water sources include good taste and color. On the 

other hand, households that found their current water sources unsuitable gave various factors 
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responsible for the poor quality of water including presence of particles, bad odor, taste and 

color. 

 

 

 

 

Availability of water 

A further analysis of the findings reveals that nearly 83% of the households expressed 

satisfaction with their current water supply system saying that it is available all the time 

(Figure 6)
6
. Only about 4% of the sample households said water from their main source is 

unavailable occasionally.  

 

 

 

                                                           
6
 During the 2012 dry season hand dug wells with a depth of 6 meters or less ran dry, however not in the area 

where the sample for this study/survey was taken. 
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6. Demand for Manually Drilled Water Wells 

The viability and sustainability of manually drilled water wells depends on the desire of the 

people in the study sites and other suitable areas for manual drilling to use water from 

manually drilled wells for household consumption including drinking, small scale irrigation 

and cattle feeding. The size of households living in potential areas for manual drilling is only 

a first condition but not suffice by itself to have a viable and sustainable manual drilling. 

Besides affordability of the technology, the people need to have the interest or desire to use 

the technology, i.e., to use water from manually drilled wells for different productive and 

household consumption purposes. This leads to the question of the ability and willingness of 

the local people to pay for manual drilling.  

 

Willingness to pay (WTP) is the maximum amount that a household would be prepared to 

spend to secure access to a given quantity of the service. Thus, in economic terms, it 

represents the limit of affordability of the service (in case of irrigation wells). 

 

Preference method was used to gauge household demand for manually drilled wells by 

presenting respondents with a contingent scenario in which they had the opportunity to obtain 

the described service. Households were also asked separately to consider attributes of the 

service, including costs, and to choose between scenarios that present different combinations 

of service levels and costs.  

 

6.1 Preferred water supply 

 Households were asked about their preference of source of water. Most households (78.6%) 

preferred to get water from protected wells and the remaining (21.4%) preferred water from 

protected springs. In all cases, the households preference is for a water source that is 

protected. Households were further asked their reason for their preference. The major reasons 

stated by respondents in their order were good taste (48.6%), perceived quality (30%) and 

distance or convenience (21.4%).  

The preference of the households seems to fit into the qualities of manually drilled wells. 

Manually drilled wells are sealed/tight so that the water is protected. This increases the 

quality of the water in terms of taste, colour, odour etc. Moreover, depending upon the nature 

of the soil and availability of water, manually drilled wells can be constructed close to the 
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resident areas and households especially women are not expected to travel long to fetch 

water. Also, since manual drilled wells are drilled deeper into the aquifer compared to the 

traditional hand dug wells, manual drilled wells do not run dry at the end of dry season. 

This preference, however, is only one aspect of the demand. To have a real demand for the 

manually drilled wells, it is necessary to look at the ability and willingness to pay of 

households for manually drilled wells.  

6.2 Willingness to pay for a private manually drilled well 

Respondents were asked whether they are willing to pay to own a manually drilled well. 

About 24% of the respondents said that they are not willing to pay any amount for the 

construction of a privately owned manually drilled well. This almost indicates more than 

three fourth of the sample households are willing to pay something to own a manually drilled 

well.  

The following pie chart indicates distribution of those not willing to pay among different 

income categories. 

 

Not surprising, most of the households not willing to pay are from low income category. 

Extrapolating this to the number of households who live in the study woredas and in 

neighbouring woredas that are suitable to manual drilling, one can indicate the number of 

households who can possibly contribute at least some part of the cost of a manually drilled 

well. The following table indicates this. 

low income 

category  

(annual income 

less than 

18000)

59%

middle income 

category 

(annual income 

between 18000 

to 250000)

23%

high 

income 

category 

(annual 

income 

above 

25000)

18%

Fig 7: Households not willing to pay 

by income category
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Table 9: Households willing to share cost of construction of manually drilled wells 

No. Woreda Number of 

households in 

suitable area* 

Number of households willing to 

contribute to the construction of 

manually drilled wells** 

1 Tahtay Koraro 2857 2171 

2 Medebay Zana 600 456 

3 Lailay Adiabo 600 456 

4 Asgede Tsimbila 840 638 

 Total 4897 3721 

*Estimates for number of households in suitable areas are taken from the mission report of 

IDEA, 2012 

**Estimates of households willing to contribute are computed using survey data. 

 

The above figures, however, do not indicate if the households were willing to cover all costs 

of a manually drilled well. To capture the willingness and ability of the households to pay for 

manually drilled wells, different estimates (from low to high depending on the nature of the 

soil) of cost of a manually drilled well were presented and the willingness and ability of the 

households to own one were asked.  

 

The following summarizes the response of households for different cost estimates of a 

manually drilled well. Note that in this willingness to pay estimate, minimum possible cost is 

considered. For example, in the case of plastic casing for a manual drilling, the 2” diameter 

gray pipe is considered. Furthermore, cost of water lifting equipment in not included in the 

cost estimation
7
. Thus, the figure below about willingness to pay is in line with scenario A on 

table 2 above. This is justified both on the availability of information (Information on the 

willingness to pay is available for the scenario A type of cost on table 2) and the need to look 

at the maximum demand.  

 

 

                                                           
7
 Water lifting equipment are excluded with the assumption that there are different alternatives of water 

lifting mechanisms and the choice has to be left to the farmers themselves. Moreover, according to the 

information from the woreda water resource, mining and energy development office, a good number of 

households already possessed some water lifting equipment such as treadle pump. 
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Fig 8: Willingness to pay for a manual well at different cost estimates:  

 

 

The figure indicates that the willingness of households to pay for a manually drilled well 

declines with a rise in cost of construction. Considering a nine meters deep well, the cost of 

construction of a manually drilled well excluding cost of water lifting equipment
8
 under soft, 

medium and hard soil conditions is estimated at ETB 10320, 10500 and 11850 respectively. 

Even for such costs of construction, a good number of the respondents were willing to pay. 

For a construction cost of ETB 10320, close to 39% of the sample households were willing to 

pay. When this cost was raised to 10500 and 11850, the percentage of households willing to 

pay declined to 36% and 29% respectively.  

 

Extrapolating this to the number of households in suitable areas in the study and 

neighbouring woredas, one can estimate the demand for manually drilled wells. The 

following table indicates the projected demand under the three different cost of construction 

conditions.  

 

The estimates indicate that there is a reasonably good demand for manually drilled wells in 

the areas suitable for manual drilling. 

 

 

                                                           
8
 Water lifting equipment are excluded with the assumption that there are different alternatives of water 

lifting mechanisms and the choice has to be left to the farmers themselves. Moreover, according to the 

information from the woreda water resource, mining and energy development office, a good number of 

households already possessed some water lifting mechanisms such as treadle pump.  

0

20

40

60

80

100

120

3000 5000 10320 10500 11850

Not willing to pay 

(too expensive) 

Service Demand 



33 

 

Table 10: Projected demand for manually drilled wells 

No. Woreda Number of 

households in 

suitable area* 

Percentage of households willing to 

contribute to construction of manually 

drilled well when construction cost is** 

Low Medium High 

1 Tahtay Koraro 2857 1114 1029 829 

2 Medebay Zana 600 234 216 174 

3 Lailay Adiabo 600 234 216 174 

4 Asgede Tsimbila 840 328 302 244 

 Total 4897 1910 1763 1421 

 

6.3 Source of financing 

The households who were willing to pay the estimated cost of a manually drilled well were 

further asked how they could finance the cost of construction. Most households (80.8%) said 

they could finance the cost of construction partly from own savings and partly through 

borrowing from friends, relatives, or from formal financial institutions such as MFI or 

Commercial bank. Only 11.5% said they could cover fully from own source and 7.7% said 

fully from borrowing (table 11). 

 

Table 11: Means of financing cost of construction of manually drilled well 

No Means of financing Percentage of households 

1 Own Saving (own source) 11.5 

2 Own source and borrowing 80.8 

3 Only borrowing 7.7 

 

Moreover, households who were not willing to pay to own a manually drilled well were 

asked their reasons. Most respondents (60.5%) said that the cost of construction is expensive, 

and that they can’t afford. Around 18.6% said they own a water well and they do not need 

another one, 9.3% said they do not own land, 7% said it is expensive and they have other 

sources of water too and 4.7% said shortage of labor to work in the field if the water is to be 

used for irrigation. 
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Table  12: Reason for not willing to pay to own a manually drilled well 

Reason Percentage of households 

Expensive 60.5 

Expensive and I have other options 7 

shortage of labour 4.7 

I own a well 18.6 

I do not have land 9.3 

 100 

 

6.4 Communal Well 

To estimate the demand for communal manually drilled wells for drinking and irrigation 

purposes, households were asked if they are willing to pay for the construction and services 

of communal wells. Most households (81.4% for drinking and 72.9% for irrigation) are 

willing to contribute for construction of communal wells.  

 

Table 13: Willingness of households to contribute for construction of communal wells 

No. Type of well Percentage of households willing to 

contribute for construction 

1 Communal well for drinking purpose 81.4 

2 Communal well for irrigation purpose 72.9 

 

Furthermore, households who were willing to contribute were asked about the type and 

amount of contribution they are willing to make. About 49% of the households were willing 

to contribute in labour only ranging from one man day to 30 man days, about 13% said they 

can contribute in cash only and the remaining 38% said they can contribute both in cash and 

labour. Table 14 below shows households’ willingness to contribute in cash and in labour for 

construction of communal wells.  

 

The table indicates that most households (more than 70%) are willing to contribute up to 

ETB200 when in cash or up to 6 person days when the contribution is in labour.  
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  Table 14: Households’ willingness to contribute to communal wells 

Labour contribution Contribution in cash 

No of days Percentage Amount in birr percentage 

1-3 days 41.67 0-100 birr 46.67 

4-6 days 31.25 101-200 30 

7-10 days 20.83 201-500 13.33 

>10 days 6.25 >500 10 

Total 100 Total 100 

 

 

Another important issue in communal wells especially communal wells for drinking is the 

operation and maintenance of the wells. Unless users contribute for the services they get, it is 

always a challenge to sustainably run a communal well. The following shows how much 

households are willing to pay per jerriycan for a water from a communal well. Most (close to 

80%) are willing to pay 10 Ethiopian cents for a jerriycan. The willingness to pay decreases 

slowly for a continues rise in the price of a jerriycan at least until it reaches 50 Ethiopian 

cents. For a higher price higher than 50 Ethiopian cents per jerrycan, the decline in 

percentage of households willing to pay seems sharp. However, there is still significant 

demand even for a price as high as 2 ETB per jerrycan. Close to 39% of the respondents are 

willing to pay 2 ETB per jerrycan. 

 

Fig 9: Willingness to pay for a jerrycan of water from communal well 
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7. Way forward 

For a wider acceptability and expansion of the technology of manual drilling, it is imperative 

if all stakeholder mainly the regional government and the sectoral offices, NGOs operating in 

the area and financial institutions mainly rural financiers such as Dedebit Credit and Saving 

Institute (DECSI) are involved in the expansion of the technology. 

 

7.1 Role of the regional government 

In its five years growth and transformation plan, the regional government has stressed to 

expand water coverage in general and irrigation in particular. To this end, the government has 

devised a strategy and is working towards it so that the rural farmers could have at least one 

alternative water source.  

 

The Bureau of Water Resources, Mining and Energy is directly responsible to develop water 

resources at the regional level and the woreda office of Water Resources, Mining and Energy 

is in charge of water development at the woreda level. These offices administer not only 

government budget for the sector but also donor resources meant for the purpose. However, 

the emphasis so far has been on development of springs, hand dug wells and shallow wells 

(wells excavated by machines). Low cost technologies such as manual drilling are not well 

practiced. However, there is a big interest and readiness on part of the local administration to 

use all possible and suitable technologies to develop water resources in order to meet the 

MDG goal and the targets set in the GTP.  

 

According to Ato Tesfay Tsegay, head of the Office of Water Resource, Mining and Energy 

of woreda Tahtay Koraro, his office and the woreda administration at large are interested to 

use and support viable new technologies of water development. Manual drilling, if found 

viable, can be streamlined to the activities of the office. Since we are half way to the five 

years strategic plan of the region, sectoral offices including the Water Resources, Mining and 

Energy are revising their targets of the five years strategic plan. It is a good opportunity that 

low cost technologies such as manual drilling could be considered as alternative means of 

water resource development to meet the targets in the sector. 
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7.2 None Governmental Organizations (NGOs)  

Different NGOs operate in Ethiopia at large and Tigray region in particular to support 

development efforts made by the government. As water development is among the priority 

area of intervention, a good number of NGOs are supporting the development of the sector. 

In the study woredas, most water developments were made by the NGOs themselves and/or 

funded by NGOs. The most notable NGOs that operate in water development in the study 

woredas include Relief Society of Tigray (REST), GIZ and ADCS.
9
  

 

According to the information obtained from Office of Water Resources, Mining and Energy 

of woreda Tahtay Koraro, the number of water resources developed by these NGOs so far are 

shown below. 

 

Table 15: Number and type of hand dug wells developed by selected NGOs in Woreda 

T/Koraro 

NGO Number and type of water resources developed  

Machine drilled 

Shallow Well 

Hand Dug Well Spring 

REST 33 76 7 

GIZ 6 1 3 

ADCS 16 16 2 

Source: Office of Water Resources, Mining and Energy of woreda T/Koraro 

 

These and other NGOs that operate in the study areas focus on the three types of water 

development technologies mentioned above. However, in their effort to address water 

demand problems in the area, these NGOs can take other alternative water resource 

development technologies such as manual drilling if the technologies are viable and 

familiarized.  

 

However, water resources developed by these NGOs, the regional and/or the federal 

government budget are usually handed over to the final users either at no cost or very 

minimum cost. A typical case in point is the communal wells developed for irrigation or 

drinking purposes. For example, as part of meeting the MDG, in selected areas, wells are 

                                                           
9
 The Well Foundation, besides introducing manual drilling in the woreda, was also mentioned as one 

important NGO involved in water development. According to the woreda Office of Water Resources, Mining 

and Energy, the foundation has so far constructed 18 shallow wells.  
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developed for irrigation purposes to be used by group of farmers who have land in the 

vicinity of the well. Such wells are developed mainly through government budget and are 

transferred to the users for free. This, according to Ato Tesfay Tsegay, Head of the office of 

Water Resource, Minerals and Energy of Tahtay Koraro, is creating big expectations among 

the local community in that cost for development of water sources, especially those used by 

the community or groups of farmers are largely covered by outside of the end users, mainly 

by NGOs and the government.  

 

Similar expectations could arise for manual drilling too and this could have unwanted impact 

on the demand. However, the trend so far is the ‘free transfer expectation’ is mainly for 

communal wells but not for personal or private wells. Farmers finance private wells (hand 

dug wells) from their own sources. As there is big demand for private well as indicated 

above, the effect of ‘free transfer expectation’ on the demand for manual drilling may not be 

sever. However, a strong PR work is required to convince to the communities that end users 

need to share or cover the cost of a water resource development including communal wells. 

 

7.3 Financial Institutions 

The other stakeholders that significantly influence expansion of low cost water resource 

development technologies such as manual drilling are financial institutions. As shown on 

table 8 above, among the respondents willing to pay for a private manually drilled well, only 

11.5% said they can finance the cost of investment from own savings. The majority (close to 

90%) want to cover either the full or part of the cost of investment through credit. Thus 

financial institutions particularly MFIs play a significant role.  DECSI, the locally operating 

MFI, is providing loans in the rural areas. Loans are also given by NGOs, ROSCA, Office of 

Agriculture and Rural Development etc. Most of the loans in the rural areas meant to finance 

purchase of agricultural inputs such as fertilizer, selected seed so as to enhance agricultural 

productivity. Loans are also provided either in kind or in cash for purchase of water lifting 

equipment such as treadle pumps, motor pumps for irrigation purposes.  

 

But loans from the MFI or other financial sources for water resource development such as 

construction of wells either do not exist or if they do, they are very limited in coverage and 

size of loan. The MFIs such as DECSI in Tigray are hesitant to extend loans for new 

technologies. Given the risk and other factors associated with new technologies, DECSI 
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customarily works with other investors mainly NGOs who want to introduce the technology. 

Usually, the NGOs bring their money or other resources and use the service of DECSI to 

extend loans for a new technology or intervention they want to introduce.   

 

However, it is time to revitalize the financial service provided to the agricultural sector. 

Rather than providing loans to the sector in piecemeal way (only for fertilizer or water lifting 

equipment etc), it is vital to consider agricultural activities such as irrigation agriculture as a 

business and provide loans for the range of investment activities in the sector including 

investments in water resource development.  
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8. Conclusion 

Water resource development is one of the core issues that has received due attention in the 

GTP of Ethiopia at large and that of Tigray region in particular. The regional government of 

Tigray has set to construct 7,152 potable water supply projects and 100,515 water banks to 

increase potable water coverage to 100% and irrigate up to 350,000 hectares of land at the 

end of the planning period (BPF, 2003). 

 

In the water resource development, alternative technologies to develop the water resource 

could be explored, and efficient and least cost technologies are among the top priorities. The 

Well Foundation is testing manual drilling as one of the low cost technologies to develop 

water resource at household or community level. This report reviewed the market potential of 

manual drilling. 

 

Both primary data collected through questionnaire on sample households and secondary data 

have been used to look into the market potential of manual drilling. From the survey findings 

the following key conclusions can be deduced. 

 

Manually drilled wells satisfy the water supply preference of the community: 

The survey results indicate that the local community prefers a water supply that is protected, 

with good taste, good quality and convenience in terms of availability and distance. The 

preference of the households seems to fit into the qualities of manually drilled wells. 

Manually drilled wells are sealed/tight so that the water is protected. This increases the 

quality of the water in terms of taste, colour, odour etc. Moreover, depending upon the nature 

of the soil and availability of water, manually drilled wells can be constructed close to the 

resident areas and households, especially women, are not expected to travel long to fetch 

water. Also, since manual drilled wells are drilled deeper into the aquifer compared to the 

traditional hand dug wells, manual drilled wells do not run dry at the end of dry season. 

 

Manually drilled wells are worth investing: 

The cost benefit analysis result of manually drilled wells indicates that the benefits obtained 

through irrigation using water from manually drilled wells far outweigh the costs of 

investment. There is a positive net return even for small plots of land (up to 0.25 ha) 

cultivated. Results indicate that initial investment on manually drilled wells can be recovered 

in one to three production cycles.  
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Manually drilled wells are good alternative to provide water for communities: 

In the effort to make water available to rural communities for productive purposes and for 

household consumption, different NGOs and the government are engaged in construction of 

machine drilled shallow wells. Communal wells of a comparable service can be constructed 

using manual drilling technology, but for a lesser cost. This saves resource which can in turn 

be used for further expansion of water resources.  

 

There is a reasonably good demand for manual drilling: 

Results of the study revealed that the technology fits well into the policy priority of the 

regional government at large and that of the local (woreda) administration in particular. The 

survey results also indicate that households in the study area appreciate the importance of the 

technology and the majority are willing to pay. There is a reasonably big demand for manual 

drilling.  

 

Involvement of stakeholders: 

Wider application and expansion of manual drilling requires involvement of all stakeholder 

especially the regional and local administration, NGOs involved in water development and 

financial institutions.  Streamlining the technology into the activities of the woreda Water 

Resources, Mining and Energy is a priority task that could increase the marketability of the 

technology. The willingness to pay results indicate that most respondents willing to pay for a 

manually drilled wells want to cover the cost of investment either partly or wholly from 

credit. Micro-credit needs to be made familiar with the business argument for irrigated 

agriculture and the equipment and costs that go with it and for technologies to develop water 

resources.  
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Annex 1: Questionnaire for Market Potential for Manually Drilled 

Drinking and Productive Water wells 

 
A. Questionnaire Identification 

Region:  _______________________ 

Woreda:_______________________ 

Kebele:_________________________ 

Interviewer:_____________________ 

Date of Interview:_________________ 

Checked by :_____________________ 

Date Checked:____________________ 

Comments by Supervisor:____________ 

Data Entry By:_____________________ 

Date _______________________ 

Household ID Code:_________________ 

 

B. Explanation of the survey 

To be read by the interviewer to the respondent:  Hello.  My name is ________________, and am an 

enumerator working for Mekelle University. Mekelle University has been contracted by Tthe Wells 

Foundation to carry out a market research survey on Market Potential of Manually Drilled 

Drinking and Productive Water Wells. The purpose of the survey is to get information about your 

water demands and your ability and willingness to pay for manually drilled boreholes. Responses 

given will be kept confidential and shall be used only in decision making and planning for the 

improvement of water supply to your community. Your cooperation is highly appreciated. 

 

MODULE I: HOUSEHOLD DEMOGRAPHICS 

1. Name of household head ___________________________________________________ 

2.  Sex  of HH head  _________        1.Male.                 2. Female 

3. Age of HH head (in years)   _______________ 

4.  Marital status of HH head _______________ 

       1. Married. 2.Single 3. .Divorced. 4.Widowed `.5.Others 

5. Level education of HH head ____________ 

1. Illiterate.               5. Above 8 

2. (Read and write)            6. TVET student/graduate 

       3. Grade 1-4                7. Diploma  

4. Grade 5-8                8. Degree and above 

6.  Family members________________ 

6.1 Male adults _____________ 

6.2 Female adults ___________ 

6.3 Male children ___________ 

6.4 Female children _________ 
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Module II: Households activities and income 

2.1) Permanent crops :  

I will ask you about your tree and permanent crops.   

1. Does your household have trees or permanent crops   ______    Yes ------- 1 No ------- 0    [IF THE 

HOUSEHOLD GROWS NO TREE CROPS, GO TO SECTION 2.2] 

 
(a) CROP CODES 

 

COFFEE ----------------20 

CACTUS.....................21 

CHAT..........................22 

BANANAS..................23 

GRASS........................24 

GESHU.......................25 

EUCALYPTUS..........26 

PAPAYA     ..................27 

ANANAS......................28 

AVOCADO...................29 

ORANGE --------------- 30 

LEMON .......………....31 

ZEYTIHUN ....... 32 

SUGARCANE....33 

TOBACCO..........34 

OTHER ………..35

 

 

2.2) Crop output and income 
For each crop harvested during the last season [Kiremt harvest 2005 E.C.] and irrigation harvest in 2004/05, can you answer the following questions?  

1.Plot name 2.CROP CODE 

(a)  

3 How much was your harvest from last 

season's crop? [Kiremt]  

4 How much was your harvest from 

last season's crop? [Irrigation]  

Quantity (in 

quintals) 
Total value of 

production in birr 
Amount (in 

quintals) 
Total value of 

production in 

birr 

      

      

      

      

      

      

      

      

      

 

 

 

 

(a) Crop codes 

White teff……………………1 

Black and mixed teff………...2 

Barley………………………..3 

Wheat………………………...4 

Kerka’ta ………………………5 

Maize…………………………..6 

Sorghum……………………….7 

Millet…………………………..8 

Oats…………………….………9 

Beans………………………..10 

Linseed ……………………..11 

Groundnuts………………….12 

Sesame………………………13 

Pulses………………………...14 

Lentils ………………………..15 

Vegetables……………………16 

Other  …………………………77 

  Please specify _______

 
 

 

 

Crop Code 

(a)  

2 How many ..[..].. plants 

or trees does the farm have?  

3. How much did you earn the previous 

year from the sale of trees and/or 

fruits from the trees (amount in Birr) 
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2.3) NON-FARM INCOME 
Now we would like to ask you about your income from outside agriculture. ENUMERATOR: PLEASE ASK THE TOTAL INCOME 

EARNED BYTHE HOUSEHOLD FOR EACH OF THE TYPES OF NON-FARM INCOME LISTED. 

No. Type of non-farm income Monthly income (if income is given in 

days such as daily wage rate, please 

change it to monthly income) 

Annual income 

1 Wage Income (including daily wage, monthly wage 

etc) 

  

2 Own business income (this includes net income, 

i.e., total revenue less cost,  from all types of own 

business activities) 

  

3 Transfer (aid) income   

4 Remittance   

5 Other non-farm income   

    
 

2.4) Livestock ownership and income from livestock products 

a) Livestock ownership 

Can you tell us about your herd of livestock at present? 
Type of Livestock  

bulls/oxen  

1  

Number 

owned  

2 If you would sell ONE of the [..] 

today, how much would you receive from 

the sale? BIRR 

young bulls/Oxen  
  

cows    

heifer    

calves    

sheep    

goats    

horses    

camels    

mules    

Donkeys   

Beehives   

Poultry 
  

 

b) Income from sale of livestock products 

type  3 Did you sell any[..]? 

YES...1 NO....0  

4 Amount 

sold?  

5 Unit 

(b)  

6 Total revenue obtained 

from the sale of [..]  

meat      

hides/skins      

butter/cheese 
    

milk/cream  
    

dung cakes  
    

Eggs     

Honey     



46 

 

 

Module III. Trends in Health Status 

 

1) In the last 30 days what kind of water related diseases attacked one or more members of your 

household? ____________ 

 

Diarrhoea-----1   

 Malaria--------2 

 Typhoid-------3 

 Dysentery-----4 

Cholera---------5 

Bilharzia-------6 

Intestinal worms---7

 

2a) What was the Age group of the members of the household affected most? __________ 

0-1year-------1 

1-9years------2 

10-17years---3 

18-60 years---4 

60 and above--5

 

2b) How many times did these members fall sick in the last 12 months?___________ 

 

3) Did your household lose a member as a result of death in last 12 months? ____________ 

 Yes----1    No --------2 

4) If yes, what was the likely cause of death of that person?____________ 

 

Heart problem (cardiovascular)------------- 1 

 Upper Respiratory (asthma, bronchitis)----2 

Tuberculosis------------------------------------3 

Aids-related-------------------------------------4 

Malaria------------------------------------------5 

Stomach/digestion (diarrhea, dysentery etc)—6 

 Hepatitis------------------------------------------7 

Other (Specify)---------------------------------8

 

Module IV. Water Utilization 

 

1. What is the most frequently used source of water for drinking and cooking for your household? 

(Note: Tick only one answer for each season) 

 

Most frequently used water source a) Dry season b) Wet season 

Protected well/spring 1 1 

Open well/spring 2 2 

Water kiosk 3 3 

Private outside connection 4 4 

Private inside tap 5 5 

Water vendor 6 6 

Bore hole 7 7 

Neighbouring household 8 8 

Riber/lake/pond 9 9 

Rain water harvesting 10 10 

Other (please specify)__________________ 11 11 

 

2. Give reason for the choice of water source mentioned in (29) above 

(Note: only one answer per season) 

2a) Dry season: ____________       2b) Wet season:_____________ 

Distance------------ 1 

Convenience -------2 

 quality water-------3 

 price ---------------4 

 other---------------5 
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3. What is the most frequently used source of water for your household for bathing, laundry etc? 

Most frequently used water source a) Dry season b) Wet season 

Protected well/spring 1 1 

Open well/spring 2 2 

Water kiosk 3 3 

Private outside connection 4 4 

Private inside tap 5 5 

Water vendor 6 6 

Bore hole 7 7 

Neighbouring household 8 8 

Riber/lake/pond 9 9 

Rain water harvesting 10 10 

Other (please specify)__________________ 11 11 

 

4. What is the distance to your most frequently used source of water for drinking and cooking? 

4a) Dry season: ______________   4b) Wet season: __________________ 

less than 250 meters---1 

250-500 meters --------2 

501-1000 meters -------3 

  1-3 km-------------------4 

 3.1-5km ----------------5 

greater than 5km--------6 

 

5. Who fetches most of the water for your household? _________ 

 

 Adult women-------1 

Adult men-----------2 

 Boys ----------------3 

 Girls ----------------4 

6.  How much time does one person spend for one trip fetching water? (including going, waiting, paying 

if relevant and return) _________minutes 

6a) How many people normally go together to collect water? ______ 

One person --- 1 

Two persons ---2 

Three persons or more --3  

6b) How often do you collect water from your main source? _______ 

Daily-------------------- 1 

On alternative days-----2 

Once in 3 days  --------3 

 Other-------------------4 

7.  How many water collection trips per day for the water needs for the whole household? 

7a) Dry season____________trips per day  7b) Wet season______trips per day 

8. Does your household use water for the following? 

8a) Dry season:  1) Small scale irrigation 2) Livestock feeding 

8b) Wet season:  1) Small scale irrigation 2) Livestock feeding 

9. How many jerrycans of water (20ltr each) does your household use in a day? (Total for all members of 

the household incl. drinking, cooking, washing, bathing, animals, etc.) 

9a) Dry season____________jerrycans per day  9b) Wet season_____jerrycans per day 

10. What is your assessment of the quality of water that you use for drinking and cooking from your 

present source? 

10a) Smell/ Odour:________ 

 

Smelly-----------1    

Very smelly -----2 

 A little smelly---3 

 Not Smelly------4 

10b) Purity: __________ 

Very good---1 

 Good --------2 

 Average -----3 

Poor ----------4  

Very Poor-----5 
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 10c) Taste: ___________ 

Very good-----1 

 Good----------2 

 Average ------3 

Poor------------4 

 Very Poor-----5 

10d) What is your overall assessment of the quality of the water that you use for drinking or   

 cooking from your present source?______________  

Very good-----1 

 Good----------2 

 Average ------3 

Poor------------4 

 Very Poor-----5 

 

11a) Do you treat water before drinking? _____________      Yes ----- 1    No  ------- 2   Sometimes----3 

11b) How do you treat water before drinking? ___________ 

 Boiling ------- 1 

Add chemicals such as water guard -------- 2 

Filtration with cloth --------------3 

Other -------------------------------4 

12a) Do you pay for water from your main source? ________    Yes ---1      No ---- 2 

12b) Since the beginning of this year (2005 E.C.) has water from your main source been available 

regularly, whenever you need it? ___________ 

 Yes all the time ----- 1 

 Yes most of the time ---- 2 

 Unavailable occasionally----3 

 Unavailable only rarely ----- 4 

12c Did your main water source supply water when you needed it through out last week? 

 Yes ----- 1              No----- 2 

13. What is your water preference by its source? (Only one answer)_____________  

Borehole ----------1 

Protected Spring--- 2 

River/Lake/ Pond---3 

Rain water-----------4 

 Water kiosk ---------5 

  Water vendor--------6 

  Neighbours tap-------7 

  Other------------------8 

14. What is the reason for your preference above? 

Good taste --------1 

 Price ---------------2 

Perceived quality—3 

Distance or convenience---4 

Other-----------------5 

15. Who is responsible for taking decisions regarding water acquisition and utilization in your 

household?_ 

 Husband ----------1         Wife ---------------2      Any member of the household---3 
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Module V.  WILLINGNESS TO PAY 

 

A. Private well 

Explain private manual drilled well to your respondent: Private Drilled well  is where an owner / 

occupier of a household pays for the construction of manually drilled well whose cost varies 

significantly depending on the depth, the nature of the soil, the pvc casing, the water lifting equipment 

etc.  The cost for a nine meter deep manually drilled well excluding water lifting equipment could range 

from ETB 10320 to ETB 11850. Depending on the water lifting mechanism, such wells can irrigate from 

0.25 hectare if a rope pump is use to 2 hectares if a motor pump is used. A rope pump costs 4485 and a 

motor pump could cost from 12000 to 24000. 

 

1. What is the most you would be willing to pay for a private manually drilled well? ETB_________  

2.  If the initial cost of constructing a private well is 10320 Birr, would you still go ahead and have 

your own well constructed? _______   Yes --- 1           No--- 2 

3. If yes, how would you finance the cost? 

Own saving (own source)-----1 

Own source and support from family members ---2 

Partly own source and partly borrowing (from friends/relatives./MFI (dedebit)/bank– 3 

Fully borrowing friends/relatives/bank/MFI ---- 4 

4. If the answer to question 2 is no, explain why and skip to Q11? 

_______________________________________________________________________________

_______________________________________________________________________________

_______________________________________________________________________________ 

5. If the initial cost of constructing a private well is 10500 Birr, would you still go ahead and have 

your own well constructed? _______   Yes --- 1           No--- 2 

6. If yes, how would you finance the cost? 

Own saving (own source)-----1 

Own source and support from family members ---2 

Partly own source and partly borrowing (from friends/relatives./MFI (dedebit)/bank– 3 

Fully borrowing friends/relatives/bank/MFI ---- 4 

7. If the answer to question 5 is no, explain why and skip to Q11? 

_______________________________________________________________________________

_______________________________________________________________________________

_______________________________________________________________________________

_______________________________________________________________________________

_______________________________________________________________________________

_______________________________________________________________________________ 

8. If the initial cost of constructing a private well is 11850 Birr, would you still go ahead and have 

your own well constructed? _______   Yes --- 1           No--- 2 

9. If yes, how would you finance the cost? 

Own saving (own source)-----1 

Own source and support from family members ---2 

Partly own source and partly borrowing (from friends/relatives./MFI (dedebit)/bank– 3 

Fully borrowing friends/relatives/bank/MFI ---- 4 

10. If the answer to question 5 is no, explain why? 

__________________________________________________________________________________

__________________________________________________________________________________

__________________________________________________________________________________

__________________________________________________________________________________

__________________________________________________________________________________ 
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B. PUBLIC STAND POST 

Explain Public Stand Post as: It is a public water service point where water supplied from the 

operator is sold to members of the public. Usually it is charged per 20 liter jerrycan. 

 

11. If the local administration or someone wants to have a public well for drinking water, would you 

be interested to contribute for its construction?____________     Yes ----- 1         No ------ 2 

12. If yes, in what form? 

a. Labour (how many man days)______________ 

b. Materials (how much worth) _______________ 

c. Cash (how much) ________________________ 

13. Are you interested or are you prepared to engage in shared /communal productive irrigation wells? 

Yes ----- 1        No ----- 2 

14. If the local administration or someone wants to have a public well for productive irrigation wells, 

would you be interested to contribute for its construction?________     Yes ----- 1         No ------ 2 

15. If yes, in what form? 

a. Labour (how many man days)______________ 

b. Materials (how much worth) _______________ 

c. Cash (how much) ________________________ 

 

 

16. What is the most you would be willing to pay per jerrycan at a public stand post? ______ Birr 

_____ Cents  

17. If the price you are charged at a public stand post is 1Birr per jerrycan, would you prefer to buy 

water from the kiosk? _______   Yes --- 1           No--- 2 

18. If the price you are charged at a public stand post is 2birr per jerrycan, would you prefer to buy 

water from a kiosk? _______   Yes --- 1           No--- 2 

 

 

 

 

 


