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ABSTRACT 

Agriculture in Tigray is characterized by small scale subsistence rain- fed 

fanning with low productivity emanated from poor resource base, high 

spatial and temporal variability of rainfall; and severe environmental 

degradation that resulted in high level of food insecurity in the region. The 

regional government of Tigray has designed an integrated food security 

program to improve agricultural productivity and tackle the prevailing food 

insecurity. Construction of household rainwater harvesting ponds was one 

of the interventions designed to address the problem of low productivity and 

enhance household food security. 

The paper examines the benefits and challenges of adopting household 

rainwater harvesting ponds in Kilte Awolaelo woreda, Eastern Tigray. The 

main focus of the study is to assess the contribution of pond water 

utilization towards increasing aglicultural productivity, household income 

and the potential to reduce household food insecurity. The study also aims 

at exploring the mujor issues and challenges related to household ponds. 

To attain the objectives of the study, household survey, focus group 

discussion, and key infomtant interview were employed to collect data at 

household and individual levels. The results reveal that adoption and 

utilization of household ponds have a positive impact in improving and 

diversification of agricultural production. Ponds also enable farmers to 

generate income from the sale of crops grown by u sing the s tored water as 

supplementary irrigation which improves their access to food and hence 

reduce household food insecurity. 

The results of the study also show that the program has faced problems 

related to the design, lacle of training, wrong site selection of ponds, lack of 

construction materials, high labour demand and so on. The study concludes 

by suggesting measures that may be t en for better implementation of the 

technology. 



CHAPTER ONE 

INTRODUCTION 

1.1 Background of the Study 

Agriculture is the main economic activity In most Sub Sahara n Africa 

(SSA) countries includ ing Eth iopia. Majority of the population in these 

countries make their living from rainfed agricu lture a nd depend to a 

la rge extent on smallholder, subsistence farming for their livel ihood 

security (e .g. Ethiopia 85%, Malawi 90%, Botswana 76%, Kenya 85%, 

and Zimbabwe 70-80% of the population). As a resu lt, the com munities 

involved a re experiencing a combination of short term, often acu te food 

crisis, and long term or chronic food shortages (Rockstrom, 2000; Ngigi, 

2003) . 

Ethiopia is one of the most food insecure SSA countries that have faced 

continu ou s drought and famines. The first recorded fam in e goes back to 

the ninth cen tury a nd there were more than ten major famines be tween 

1540 and 1742 . The years 1984/85, 1993/94, and 1999/2000 were 

drought years in the recent Ethiopian history. In genera l, in the years 

1981 to 1995, averages of 4.9 mi ll ion people have been affected by 

droughts, with this pa rt of the population ranging from 46 percent in 

Tigray to 9 .5 percent in Bale. Moreover, 14 million people needed 

immediate food assistance during the yea r 2002/03 (Alem, J 999; Se n , 

1981 ). 



The majOr features of food security In Eth iopia are persistent deficit in 

aggregate food supp ly, a down ward trend In per capita food production 

and large variabi li ty in output of food items. Different studies indicate 

that about 52% of the country's popu lation is food in secure. The causes 

of food insecurity in the country inc lude inadequate and variable rainfall , 

fragile natural resource base, im proper fa rmin g practices, lac k of access 

to productive resources, la nd tenure insecurity, poor storage technology, 

poor transport a nd infrastructure, heavy workload on women, and c ivil 

war and ethnic conflic ts. However , the major cause of food insecurity at 

household level results from the nature of the rainfa ll , which is 

characterized by high spatia l and temporal variability (Alem, 1999; 

FORE, 1996; Ngigi, 2003). 

Tigray is the northernmost region of Ethiopia covering an area of 

a pproximately 53,386 Km2 It has a n estimated population of 4.335 

million in July 2006, 81% of whom live in rura l a reas. The tota l arable 

la nd is 1,082,959 hectares (ha ) of which 1,023,246 ha is cultivated. More 

than 99% of the cultivated land is rain-fed (TFSCO, 2006). 

The mean annual rainfa ll varies from less than 400mm in the east to 

1600 mm in the west. with high spatial and temporal va riabil ity. 

According to Amare cited in Fitsum et al (2002), the coefficient of 

variation in annual ra infa ll for the region is about 28% whic h is far 
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higher than the national figure of 8%. The Eastern zone and bigger 

portion of the Southern zone have bimodal type of rainfall and the rest of 

the region has monomodal rainfall pattern. Late beginning a nd/ or early 

ending of the rainy season is a typical feature of rainfall in many parts of 

the regIOn. Moreover, the phenomenon o f rainless s ituation for 

consecutive days between rain s is common (TWRDB, 2002). 

The main means of livelihood for the popu lation is agriculture dominated 

by small scale subsistence producers and high farmland fragmentation 

which resulted in declining of agricultural production. Erratic nature of 

rainfall combined with in termittent dry spe lls is the main climatic 

limitations that threaten crop production. Moreover, environmental 

degradation such as desertification, soil erosion and loss of soil fertili ty 

a re some of the reasons for low agricultural productivity. Only 16% of the 

population is self-supporting while the vast majority, 84%, is food 

insecu re. The average production of cereals, the major agricultural 

output, is 4-7 quintals per household in the drought prone a reas that 

can only feed a family for 5-8 months a year at best. Most fa rmers in the 

region face food deficits even in the years of good harvest and adequate 

rainfall. For in s tance, during 1994/95 when rainfall was cons ide red to be 

adequate and there was little crop loss due to insect infestation, only 

17.9% of the popu lation had enough harvest to support themselves and 



u 

the re ma mmg 82.1% had faced food shortages (Tigray Regional State, 

2000; Middlebrook and Mengesha, 2000; Ra mi, 2003). 

In ad dition to low agricultural productivity, lac k of purchasing power is 

one of the major problems in the region which contri butes to low access 

to food. Household s are unable to acquire their food need s from markets 

becau se of inadequ ate incomes (I<iros, 2003). 

To mitigate the problem of food insecuri ty , the Ethiopian governme nt has 

developed a na tional food security st ra tegy in 1996 .The strategy focuses 

on agriculture and gives priority to ru ra l deve lopment. The main 

components of the s trategy were increasing agricultura l production and 

reduction of marketing costs through provis ion o f infras tructure a nd 

promotion of competition . Furthermore, maintaini ng sound macro­

economic policies, encouraging small scale business enterprises and 

creating supplementary income generation schemes a re some of the 

focuse s of the strategy. It a lso focuses on developing different mitigating 

measures for the regions with less rel iable rainfall such as diffus ion of 

s imple techno logy packages and promotion of irrigation development 

(FORE, 1996). 

In line with the ove ra ll nationa l food security s trategy, the regiona l 

government has des ign ed an integrated food security program for 
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drought prone areas (IFSP-DPA) in 16 highly fo od insecure woredas. Th e 

program was designed to so lve the key problems constraining 

achievement of household food security. These problems a re severe 

environmen tal degradation, low level of agricu ltural production, poor 

water supply coverage, poor health and education services, poor 

access ibility of the woredas, lack of capital , gaps in train ing and low off­

farm activi ties, poor agricultural resea rch support a nd lack of a lterna tive 

fu el wood/energy sources (Tigray Region a l State ,2000). 

The regiona l food security progra m focuses on undertaking in tegrated 

household focused activ ities. The activities a re bein g implemented u s mg 

a new approach called Comprehensive Community and Household Asset 

Building Approach (CC HABA) tha t a ims a t improving production and 

income throu gh provision of household asset building packages and 

implementation of household s uppo rt and community wide 

interventions . CCHABA is a holis tic approach to improve and develop 

economic and na tural resource base of the economically disadva n taged 

and ecologically fragile a reas a nd people in the region. The integrated 

food security program ena bles to improve agricultural production , 

income and household food security through development of m icro­

watershed based progra m and he nce linking of conservation to 

production (Kiros, 2003; Tigray Region a l Sta te, 2000). 
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Wa ter ha rves ting is one of the ac tivi t ies designed to improve cereal, fruit 

a nd vegeta ble crops produ ction a nd a nima l produ cts th at ena bles to 

irrigate large a rea o f land which In turn improves agricu ltura l 

productivity. Su c h wate r ha rves ting schemes include construction of 

pond s a nd tankers, s tream developmen t a nd river d ivers ion (Kiros, 

2003) . Due to the local availa bil ity of con s truction mate ria ls, re lative ly 

low cos t of cons t ruction and s implicity of the des ign to construct by 

u nski lled la bour force; hou seh old level rainwa te r ha rves ting pon ds were 

given high priority . Th e stored water is a imed a t providing s u pp lementary 

water for crop production d u ring the ra iny season to reduce the ri s k of 

moisture s tress and in crease agric ultura l prod u c tivity (Mills , 2004 ). 

Construction of pon ds star ted In J a nuary 2003 with the in tention o f 

constructing 500 ,000 ponds in fi ve yea rs so as to improve agricul tu ra l 

productivity and m itigate the problem of high food insecu rity preva ili ng 

in the region. 

1.2 Statement of the Problem 

Kil te Awlae lo wo reda is o ne of the 16 food insecure vul nera ble woredas in 

Tigray included in the IF'S P-DPA. As a resu lt , la rge scale co nstruction of 

ra inwater ha rvesting (RWH) pond s ha s been undertaken s in ce 2002/03 

so as to e nha nce agricul tu ra l prod uctivity by u s ing the s tored water as 
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supplem en tary source for crops produ ction a nd Improve the food 

securi ty status of the population. 

The initial pla n was to con s truct 30,000 ponds in 2002/03 which was 

based on the number of identi fi ed vulnerable households in the region. A 

target of around 2000 ponds per woreda was passed to the respective 

woredas for implementa tion. However, due to s hor tage of t ime for 

implementa tion, little f1exibility was availa ble to select the beneficiary 

Peasant Associatio n s (PAs) based on needs a nd community willingness 

(Mills, 2004) . In addition, low qua lity ponds we re con struc ted so as to 

fu lfill the quota imposed by the region (Rami, 2003) . 

Even though ponds a re one of the viable options o f wate r storage for 

agricultura l and other purposes, many problems have been encoun tered 

during con s truc tion o f the ponds and uti li za ti on of the stored water. Lack 

of s killed expe rts a nd labour, lack of construc t ion ma teria ls , threat of 

mala ria a nd death by drowning are some of the problems related to the 

ongoing p ractice (ibid). Moreover, enough s tudy has not been m ade to 

iden tify the side e ffects of ponds a nd their po tentia l contributi on towards 

agricultura l productivity a nd mitiga te house hold food insecurity. 

Therefore, the s tudy will assess the major benefits and c ha llenges of 

household ponds in Ki lte Awlae lo woreda. 
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1.3 Objectives of the Study 

The ma in function of ponds is th e provi sion of su pplementa ry wa te r 

source for productive activities. Pond water can be used for agricul tura l 

production , drinking water for livestock and domestic purposes. The 

general objective of th e study is to asses s the ove rall socio-economic 

impact of household ponds a nd their contribu tion in enhancing 

agricultural productivity in Ki lte Awlaelo woreda, Eastern Tigray. The 

s pecific objectives are : 

> To examme the role of ponds m enhancing agricu ltural 

productivity, hou se hol d income a nd the ir potential contribution 

towards household food security 

> To assess the perception of farmers towa rd s pond s 

> To explore the major issues and problems related to construction 

and utilization of ponds 

1.4 Research Questions 

In orde r to fulfill the objective of the study, a number of question s have 

been ra ised and a n attempt was made to a ddress the issues . The major 

researc h question s a re: 

> How did beneficiary farmers and oth er stake holders pa r ticipa te 

during in troduction of the technology? 
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>- Is there any change in agricultural productivity and diversification 

of crops grown due to adoption of ponds? 

>- How has the issue of food security been addressed through ponds? 

>- What are the major constraints during construction a nd utili za tion 

of ponds? 

>- What is the perception of farmers towards the technology? 

1.5 Significance of the Study 

The progra m of con struction of hou sehold ponds was implemented in 

many drought prone a reas of Ethiopia as part of the nationa l food 

security strategy in order to enha nce the food security status of the 

people. Due to the urgen t and large scale implementa tion of the program , 

enough discussion and parti cipation of stakeholde rs was not madc 

during des ign a nd implementation. As a resu lt, many beneficiaries and 

other s takeholders were not convin ced about the objectives of the 

program. 

According to Da niel (2007), some of the critics are resu lted from the 

prevailing context of acu te la nd scarcity, a bsolute poverty, vu lnera bility 

to ma la ria a nd a bundance of rive rs in the country which are not research 

based. However, such genera liza tions cannot be ma de because the s tated 

issues are location specific . As a result, the information obtained via th is 

study will narrow the inform a tion gaps rega rd ing the benefits and 

challenges of pond adoption. The study will also provide insight for better 
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implem entation of the program. Furthermore, it will be used as a base for 

further research. 

1.6 Research Methodology 

1.6.1 Selection of Survey Sites 

In order to address the obj ectives of the research Negash and Mai-Quiha 

were purposively selected out of the 16 PAs in Kilte Awlaelo woreda. 

Before selec ting the target PAs, different areas of the woreda were visi ted. 

Discussions were also made with regional and woreda agricu ltural 

experts. Based on the information obta ined during the vis its a nd 

d iscussions, Negash was se lected due to its good performance in 

utilization of ponds and Mai-Quiha was se lected as it is one of the PAs 

tha t have s hown moderate performance in us ing the stored wate r from 

ponds for produc tive activ ities. In addition to the reason stated above, 

the PAs were a lso selected due to their accessibility . 

1.6.2 Sampling Method 

The sample population consists of pond -user a nd non- user households. 

The list of farmers who own operational ponds and those who d id not 

adopt the technology was obtained from the respective PAs. The sample 

s ize of pond user household s is 96 and was drawn from a total of 635 

operational ponds con structed from 2002/03 to 2005/06. The sample 
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size of non users is 3 1 which accounts for one third of the sample s ize of 

the pond users. Non pond u sers were included in the study in order to 

assess thei r perception towards the technology a nd the reaso ns for not 

adopting ponds. 

In Negash 50 pond user households were selected out of the total 331 

operational ponds and 46 h ouseholds we re inc luded in Mai- Qu iha from a 

total of 304 opera tiona l ponds. The sample s ize of non pond u se r 

household s is 16 and 15 for Negash and Mai-Quiha respective ly . All 

sample household s were drawn u s ing simple random sampli ng. 

1.6.3 Methods of Data Collection 

Primary and secondary data sources have been gathered and ana lyzed In 

the research work. Th us, the followi ng data coll ection melhods were 

employed during data collection for the study. 

i. Primary Data Collection 

Primary data was co llected using various instruments such as household 

survey, key informa n t interv iew, focus group discuss ions (FGO); and 

personal observation of the constructed struc tures and participation in 

events related to the t.echnology. 

I I 



Household survey was the main method used to obtai n quantitative 

information. Struc tured questionnaire with open and close ended 

questions was designed and used. Sample household heads were the 

unit of analysis from whom the survey information was collected. Three 

enumerators in each PA were employed to administer the questionn a ire 

under close superVISIOn of the researcher. The enumerators were 

development agents (DAs) and students who stationed In the PAs for 

practical training. The enumerators were brie fed about the survey a nd 

familiarized with the ques tionnaire . The questionnaire was translated to 

the local language, Tigrigna, and given to the enumerators which helped 

to fill the questionnaire properly. 

Key informant interview and FGDs were useful sources of detailed 

informa tion that could not be obtained through su rvey method. Key 

informant interview was conducted to generate informa tion about the 

genera l situation of the program implementation, prob lems related to 

pond adoption, cost of pond construction a nd so on. The Key informants 

include elderly people , model fa rmers, administration officia ls, 

development agents (DAs), regional and woreda experts. 

FGD was one of the methods employed to generate qualita tive 

inform a tion in the study such a s perception of the fa rmers towards the 

technology and benefits obtained from ponds. Two FGDs were conducted 
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in each PA one with pond users and one with non users wh ich comprised 

with in the range of 6 to 8 individuals. 

ii . S e condary Data Collection 

In addition to primary data, seconda ry data from different sources were 

also used in the study. Published and unpublished documents were 

obtained mainly from institutions such as the Ethiopian Ra inwate r 

Harvesting Association (ERHA), Tigray Water Resources Development 

Bureau (TWRDB), Ki lte Awlaelo Woreda Agriculture Office and Local 

Government Un its. 

1.6.4 Data Analysis 

Both qualitative assessmen t a nd descriptive analysis techniques were 

used for data a nalysis. The da ta obtained through household survey was 

analyzed by employing statistical package for social science (SPSS) 

software. Re levant statistical methods such as freque ncy, percentage and 

mean were used for analyzing the quantitative data. The find ings of the 

survey are discussed together with the qualitative information 

1.7 Scope and Limitations of the Study 

Many types of water harves ting have been constructed in order to reduce 

the problem of crop failurc and improve agricultural productivity in the 

study area. These structures include tanke rs , we ll s, and community 
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ponds and so on. The research has focused on ly on the assessment of 

the socio-economic impact of household rainwater harvesting ponds in 

Kilte Awlaelo woreda and the study has some limitations during data 

collection. 

The m~or problem faced during data collection was related to the 

information gathered through household survey espec ially on the issues 

that have c lose economic implications such as volume of production, 

number of livestock, in come level and so on. Farmers were reluctant to 

provide proper information and tend to under-state what they actually 

owned because they have a fear of being excluded from the ongoIng 

productive safety net program (PSNP) if they are economically better ofr. 

However, different methods such as informal interviews, FODs and 

discussions with DAs were used to crosscheck the data obta ined through 

household survey. 

Another problem faced during data gathering was lack of well recorded 

time series data on production using pond water in the woreda 

agricultu re office. Aggregate data on crops produced using various water 

harvesting technologies was obta ined which created difficulty In 

assessing the contribu tion of ponds towards agricu ltural productivity at 

woreda leve l. 
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1.8 Organization of the Paper 

The paper is orga nized as fo llows. Chapter one is an in troduc tion of the 

s tudy that contains statement of the problem, research objective and 

methodology. The second chapter deals with the review of re lated 

li te rature and conce ptual framework of the study. Chapter three gives 

general background overview of the study a rea. The maj or resu lts and 

discussion are presented in chapter four. In chapter fi ve summary and 

conclusion is m ade by addressing the major issues and findings of the 

s tudy. 
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CHAPTER TWO 

LITERATURE REVIEW AND CONCEPTUAL FRAMEWORK 

2.1 The Basis of Rainwater Harvesting 

Water is one of the most important elemen ts of life used for drinkin g, 

sanitation and maintaining ecologica l systems . IL is a lso an input in the 

production of food wh ich mainta in s live lihoods. About 95% of the 

planet's water in ocean s and 1.7% is trapped in glaciers. Only less than 

1 % is currently readily available in the form of grou nd water , rivers, 

la kes and swamps in ord er to be shard by human bei ngs, plants and 

a nima ls (Mesfin, 2004) . 

Rainfall is the major source of water in food production. Rain fed 

agricu ltu re is globally practiced on 80% of the cu ltivated la nd s a nd 

provides a bou t 60% of the world's food production (FAO , 200 1) . In Sub­

Saha ran Afr ica (SSA) countries rain fed agricu lture covers more than 

95% of the crop lands (Rockstro m, 1999). Due to the h igh dependence on 

rain fa ll, many of these countries are una ble to feed their ever increasing 

population which leads to transitory and chronic food in security (Ngigi, 

2003). 

According to McCalla cited in Rockstrom (2000), there is little new land 

to put under the plough in SSA. Thus, the la rge in crease in food 

production and househo ld in come needed in these countries has to be 
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achieved through an increase in productivity per unit of land and per 

unit of water. However, this is a challenge in the dry lands of SSA whe re 

annu al rainfall is low which varies from 400-600 mm in semi arid zones 

and concentrated to one or two short ra iny seasons . 

Even though rain fall is conside red to be low in the dry lands of SSA, the 

main source of water shortage in these countries is attributed to the high 

spatial and temporal variability of the rainfall tha t results in a vel-y high 

risk of annua l droughts and intra -seasona l dry spells. Thus, smallholder 

producers face fo od s hortages a nd livelihood losses resu ltin g from in ter­

seasonal droughts or floods (Hatibu et ai, 2004). 

Studies show that in a semi-arid regIOn, severe c rop reductions caused 

by a dry spell occur 1-2 times out of 5 years, and total crop failure 

cau sed by annual droughts once every 10 years which indicates that the 

poor distribution of ra infal l over time often constitutes a more common 

cause for crop fa ilure than abso lute water sca rci ty due to low cumu la tive 

annual rainfall (Rockstrom, 2000). 

The large proportion of non -productive water flows in the water ba lance 

also causes water scarcity m ram fed agriculture. Often on ly a small 

fraction of the rainwater reaches and remains in the soil long enough to 
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be u seful. Up to 80% of the rainfa ll can be los t as evaporation , or runoff 

that cau ses erosion and fl ooding downstream (Hatibu e ta l, 2004). 

R= IOO % 

E=30-50% 
C~ 1 5-30% 

Runoff= I 0-25% 

Deep percolat ion = I 0-30% 

Figure 2. 1: Schematic representa tion or ra inra ll partitioning in the semi ­

a rid tropics of SSA (Adopted rrom Rocks trom, 2000) . 

The above figu re indicates the partitionin g o r rain ra il into different water 

flow components in ra in red agriculture in Sub-Saharan d ry la nds. Run 

off accoun ts to 10-25% of the ra infa ll and 10-3 0 goes to dee p percolation. 

The majority, 30 -50%, or the rain ra il is lost as evapora tion and only 15-

30% of the tota l ra inrall is u sed ro r c rop prod u cti on. 

Agricu lture in Ethiopia is predominantly ra in red with a potentia l or 

nearly 3.5 million hecta res (ha) or la nd su itable ror irrigat ion (Getachew, 
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1999). The yearly available su rface water and ground water resource is 

about 2000m3 per capita (Mesfin, 2004). The a nnual rainfall ranges 

between 2200 mm in th e south-western highland s and less than 200 mm 

in some parts of the northern and south-eastern lowlands whi le the total 

annual runoff is estimated at 122 billion m3, and only less than 5 

percent is used for productive purposes (Moges, 2004). The country IS 

endowed with enormous land and water resources potential that can be 

transformed into a dependable source of energy and food (Getachew, 

2003). 

According to Fallenma rk c ited m Moges (2004). Ethiopia is still 

economically water scarce coun try tha t cannot make use of available 

water resources despite the su ffi c ien t availability of water for productive 

activities. The studies show the availability of untapped and abundan t 

water resources in the country that should be managed properly so as to 

improve food production and reduce food insecurity. 

To overcome the problem of low agricultural productivity different 

technologies such as increasing groundwater withdrawal, irrigation 

development and rainwater ha rvesting are used. Increas ing withdrawal of 

groundwater might lead to over exhaustion of the resource if not 

managed properly. Even though irrigation is most obvious response to 

drought, it requires high investment costs (H atibu and Mahoo , 1999). 
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Currently there is an increasing interest to ma nage and susta ina bly u se 

rainfall through rainwater harvesting technologies. 

Rainwater ha rvestin g is a rela tive ly low cost a lternative. It is believed to 

be an app rop ria te and viable option to address the moisture stress 

problems in dry la nds of Ethiopia (Hune, 2004a) . Ra inwater ha rvesting 

techno logies a re preferred because rain wa ter is m ore available in 

moisture stress areas when compared to the permanen t water sources. 

In addition , they a re s imple to ma nage, maintain and can a lso be 

implemented with fa mily labo r using locally available mate rials (ibid). 

2.2 Rainwater Harvesting: An Overview 

I~ain water harvestin g refers to the collection of rainwate r from direct 

rainfall or in the form of su rface runoff and its concentration in the soil 

profile or a r t ificial reservoir from wh ich it can be directed to various uses, 

ra nging from supplemen tary irrigation to water supply for domestic u ses , 

animals and other produc tive purposes (Hune , 2004a). More precise ly, 

RWH can be defined as the process of concentrating rain fall as runoff 

from a la rger catchments a rea to be u sed in a s m a ll e r targe t area (Oweis 

et a I, 1999). Runoff is co llec ted ma inly from ground catchmen ts, as we ll 

as ephemeral streams (nood wate r harvestin g) and road/ footpath 

drainage (N gigi, 2003).The collected runoff water is either directly appl ied 

to an agricultura l fie ld or stored in some type of s torage fac ility such as 
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tanks, reserVOlrs, dams, water pans, etc for domestic u se a nd as 

supplementa l irrigation for crops (Oweis et a i, 1999). 

RWH is practiced in arid and semi-arid regions where surface runoff has 

an in te rmitten t c ha racter and it requ ires a ru noff producing area a nd 

runoff receiving area . Moreover, due to the in te rmittent nature of runoff, 

storage is an integra l part of RWH system in whic h water can be s tored 

directly in the soil profile or in sma ll reservoirs, lanks a nd aquifers 

(Oweis et ai, 1999). 

In genera l, the major components of RWH systems are catchment a rea, 

storage facility or runoff conveyance a nd target area/crop land. 

Catchment area is a runoff area that contributes some or its entire share 

of rain water to a target area outside its boundaries. The a rea can be 

n atural surfaces, roads/foot paths, gu llies, rills, ephe mera l stream s, 

cropla nd s, etc (Ngigi, 2003). Storage facility is a place where run o ff water 

is held from the time that it is collected until it is used. The s torage 

faci lity can be either soi l profile in cropla nd or di stinct structure such as 

farm ponds, tanks, water pans, earth da m s , sand dams and subsurface 

dams . Target a rea is a place where the ha rvested water is used which 

could be plants or animals in agri cu ltural production (Lakew, 2003). 
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2.3. Classification of Rainwater Harvesting Technologies and 

Systems 

There is no distinct way of classifying RWH technologies because 

different experts use various crite ri a for classifying them. According to 

Ha tibu and Mahoo (1999), RWH systems are div ided into three different 

categories based on the distance between catchment a rea (CA) and target 

area Jcropped basin (CB). These categories are in-situ , in te rnal (micro) 

catchment and external (macro) catchment RWH system s. 

i .In-Situ Rainwater Harvesting 

In-situ RWH or with in - fi eld catchment system in volves capturing 

ra inwater where it fa lls a nd storing it in the root zone. It is one of the 

practices used for water and soil conservation (Hatibu et a i, 2004). The 

catchment area and target area is th e same which is ei the r the crop land 

or grazing land. The system is u seful in prevention of net runoff from a 

given cropped area by holding rainwater and prolonging the time for 

infiltration (Hatibu and Ma hoo, 1999). 

The most common ly practiced techno logies include conse rvation till age, 

deep t illage, contour farming and ridging. Conservation tillage is defined 

as any tillage sequence with an operational threshold of leaving more 
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than 30% mulch or crop residue cover on the surface throughout the 

year so as to minimize the loss of soi l and water (Rockstorm , 2000) . 

Deep tillage Improves soi l moi sture capacity by increasing soil poros ity . 

In addition , runoff is reduced through in creased roughness a t the soil 

surface which inc reases the time available for water to infi ltrate the so il 

(Ro segrant et a i, 200 2). 

Contour fa rming is a technique in which tilling and weeding are done 

a long the contours to form cross-slope barrier to the flow of water which 

is complemented with ridges in order to create roughness a nd enhance 

infil tra tion. In a ddition to increasing soi l water holding capacity, co ntour 

farming reduces evapora tion and improve th e quality of the soil when 

mulchin g or oth e r organic materia ls a re added. (Ha tibu and Mahoo, 

1999; Rosegra n t et ai, 2002). 

In -situ ram wate r conservation technology is one of the s implest a nd 

cheapes t methods of water management systems that can be practiced in 

almost a ll land use systems (Ngigi, 2003). However, it offe rs li ttle or no 

protect ion agai nst the poor ra infall di str ibution. As a result, the risk of 

crop fai lure is only slightly lower than wi thout any m easures (Rockstrom , 

2000). 



ii. Internal (Micro) Catchment Rainwater Harvesting 

In micro catc hmen t system there is a d istinct division betwee n 

catchment a rea a nd ta rge t a rea but th ey are adjacen t to each other 

(Ha tibu and Ma hoo, 1999 ). It involves runoff generation within the fi e ld 

and subsequent conce ntra tion on either a s ingle crop especia lly frui t 

trees, a group of crops or row crops with a lternating catchments a rea 

and targe t area m ainly along the contours (Ngigi, 2003). Micro 

catchmen ts systems improve the in -s itu management with provis ion s for 

supplying extra water from adjacent catchments (Hatibu et ai, 2004). 

Some of the examples of la nd -based micro catch ments technologies 

in clude, strip catchments ti llage , co ntour bund s and semi -circu lar 

bunds . The non land - based micro catchments systems a re roof tops of 

buildings and other impermeable s tructures (La kew, 2003). 

Strip catchments t illage involves ti lling strips of la nd a long crop rows a nd 

leaving appropriate sections of the inter- rows a nd leaving appropria te 

section s of th e in ter-row space un cu ltivated so a s to re lease runo ff while 

contour bunds are earth , stone tras h em ba nkments placed along the 

contours of the hillside in orde r to tra p ra inwater beh ind them and a llow 

for greater infiltration (Rosegrant e t ai , 2002) . 
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iii. External (Macro) Catchments Rainwater Harvesting 

It involves the collection of runoff from large area ranging from 0.1 ha to 

thousands of hecta res which a re located at an appreciable distance from 

where it is being used. The system is sometimes used with intermedia te 

storage of water outsidc the c ropped basin for latcr use as 

supplementary irrigation. Macro catchments systems are designed to 

provide more water for crop growth through the diversion of sto rm floods 

from gullies and ephe meral stream, into crop or pasture land. Some 

types of external catchments include hillside sheet/ rill runoff utilization, 

floodwater h arvesting within the stream bed, ephemeral stream diversion 

and storage based rainwater harvesting (Hatibu et ai, 2004; Hatibu a nd 

Mahoo, 1999). 

[n hillside runoff utili zation runoff from hill tops, s lopin g grounds , 

grazing lands or other compacted places a re co llected in flat a reas where 

it is used for cultivation . Hillside conduit systems are beneficial in areas 

where the runoff travels long distance before reaching the cultivated area 

(Rosegrant et ai, 2002). 

Flood water harvestin g withi n the stream bed is a system that uses 

barriers such as permeable stone dams to block the water flow and it on 

the adjacent pl a in to enhance infiltra tion while ephemeral strcam 
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diversion involves diverting wate r from its na tural ephe mera l s tream a nd 

conveying it to arable croppin g areas (H atibu a nd Ma hoo, 1999 ). 

When high volume of runoff that cannot be stored In the soil profile I S 

produced , storage based systems a re u sed to s to re the runoff. Wa ter I S 

collec ted and stored In ponds, underground water tanks , rock 

catchments, sand dam s and sub surface dam s . The system requires 

methods for co ntro lling s il tation especia lly if the area is prone to so il 

erosion, evaporati on, and seepage losses . The stored water is used as 

supplementary irr igation for crops during stress periods a nd for th e 

production of vege tables and fruits. In additio n , it is a lso u sed for 

lives tock a nd differe n t household u ses (Ha tibu and Mahoo, 1999; 

Rockstrom, 2000). 

Supplementa IY irrigation is a temporal interve ntion designed to su pport 

crop growth during periods of wate r shortage when the crop wou ld die or 

y ields wou ld be subs tantially reduced by moi s ture shortage. According to 

Oweis et a l (1 999), s upplementary irrigation is defined as the appl ication 

of a limi ted amount of water to the crop when rainfa ll fail s to provide 

sufficien t water for pla n t growth, to in crease a nd s tabilize yie ld. 
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During selection of the rainwater harvesting systems social, economic, 

technical and demand assessments of the specific area s hould be made. 

Social assessment includes the existing rainwater harvesting practices in 

the locality, the opinion of local people on the technology and the 

cultural aspects prevai lin g in the a rea und er considerati o n. Technical 

a nd demand assessments in cl ude detail ed information on rain fall, 

existing water sources, availability of materials a nd harvesting surface, 

required quantity of water and the willingness to pay of the population 

(Mitiku and Sorssa, 2001). 

Physical structure of the soi l has a lso an impact on the effectiveness of 

the rainwater harvesting system s. In addition, cons iderat ion of risk is 

very important before adopt ing the technology in order to make sure that 

the expected return from the adoption of the new technique be greater 

than the costs of implementing it (Rosegrant et ai, 2002). 

2.4 The Role of Rainwater Harvesting 

Rainwater harvesting can help mitigate the effects of the temporal and 

spatial variability of ra in fa ll a nd the high risks of intra-seasonal dry 

spells that characte ri ze th e water-scarce regions of SSA which can 

improve the people's li velihoods (inocencio, 2003). The fol low in g are some 

of the benefits that can be obtained from RWH. 
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2.4.1 Socio-Economic Benefits 

The main objective of most RWH technologies is to increase soil moisture 

and hence supplement direct rainfall In order to Improve crop 

productivity a nd diversification that enhances household income and 

food security (Ngigi, 2003). When combined with appropriate land 

management practices, RWH can enhance water security in ra in-fed 

areas bringing food secu ri ty and the potential for diversification into 

small scale market production (UNDP, 2006). Stud ies indicate that there 

is a significant use of ha rvested ra inwater for the production and sale of 

crops such as maize, paddy rice and vegetables in Dodoma which 

resulted in increased farmers ' income and poverty reduction (Hatibu and 

Mahoo, 1999). 

RWH systems have been found to improve agricultura l productivity and 

returns. According to Ngigi (2003), farm gross income was fou nd to 

increase by up to United States Dollars (USD) 500 per season as a result. 

of the utilization of the stored water In parts of La ikipi a, Kitui and 

Machakos districts of Kenya. Farme rs In Laikipia earned USD 192 in 

three months from the sale of vegetables grown using s tored water from 

ponds and underground tanks. On the other hand, conse rvation tillage 

realized percentage yield in crease of 100-150% for maize, wheat and 

beans while potatoes yields increased by 50-200%. 



In Ethiopia many households have started growmg high value 

horticulture (HVH) crops that have improved household food security 

through increase in income and nutrition d iversification. Moreover, water 

availabil ity at the ho m estead has encou raged farmers to involve in 

livestock and poultry keeping hereby increasing agricultural yie lds and 

incomes and thus improving food security (Hune, 2004a). 

Construction of RWH h as created rural employment opportunities for 

unskilled membe rs of the community. In addition, adoptio n of the 

technology has reported to greatly improve the qual ity of life resulted 

from improved health and better personal hygiene by providing safe 

water for domestic use and livestock (RAIN, 2005). 

Adoption of RWH systems also the burden o f women and ch ildren in 

fetching water for hou sehold needs. Before introduction of rainwater 

storage tanks in Sri Lanka, women were unable to leave their household s 

for social and religious functi ons due to pre occupa tion in fetching water. 

Furthermore , fetc hing water effected ch ildren's edu cation (Ariyabandu, 

1999). When water sources are found around the homesteads the burden 

of carrying water by women and children are reduced which enables 

women to spend lheir t ime for produclive aClivili es. 

As per the study made by Ngigi (2003), in Kitui ch ildren school 

performance has improved due to the availability of more time to study 
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smce the children no longer fetch wate r from distant sources. Improved 

health and availa bility of school fees have a lso led to better academic 

performance. 

2.4.2 Environmental Benefits 

Besides for agriculture and domestic u ses, ra inwater is a lso harvested to 

recharge groundwate r aqu ifers. According to Ka riuki (2005), water 

pans/ponds co nstructed at the path of water now not only he lps in· water 

storage but also break the water now path and mitigate soil erosion a nd 

the resulting gully formati on. Moreover, construction of terraces and 

retention ditches h elp to control soil erosion as we ll as conserve water for 

crop production . 

When co llected ra inwater is u sed instead of groundwater, the ground 

water potential can recover which m itigates the problem of 

overexploitation of water resources. The environ m en tal impact of RWH 

have been witnessed in cen t ral Tanzania where contour bunds / trenches 

incorporate agro forestry and fodder production which has played a 

major ro le in a fforestation of formerly fore s ted hill s lopes. This has led to 

availability of firewood, fodde r , bui lding material, fru its and overall 

improvements m land productivity that can Improve agricu ltu ral 

produ ction and hen ce attain household food secu ri ty (Ngigi, 2003 ; RAIN , 

2005). 
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2.5 Rainwate r Harvesting in Ethiopia 

Rainwater ha rvesting is believed to have originated in Iraq over 5000 

years ago in the so-called Fertile Crescent whi le it was ID use ID India 

and China for more than 4000 years. The major techniques used were 

in -situ rai nwa te r harvesting and collectin g runoff origin ating from 

rainfa ll over a surface elsewhe re, extern a l rainwater harvesting (FAO, 

2001). 

The history of RWH in Ethiopia dates back to the pre Axumite period 

(560 BC) when rain water was ha rvested a nd sto red in pond s for 

agricultura l a nd water s upply purposes (Getachew, 1999). Stud ies 

in d icate that there are documented litera tures and visual observations 

on th e ponds that were once used for irrigation d uring that period and a 

roof water harvesting set up still exists in the remains of the oldest 

palaces in Axum. Moreove r, pond s and unde rground wate r storage tanks 

were found in the rema in s of one of th e old castles in Gond a r 

constructed in the 15- 16 cen tu ry while ponds a nd underground wate r 

tanks constru cted by King La libela over 800 yea rs ago to be used for 

drinking a nd re ligiou s rituals are still fo u nd in the rock hewn churches 

of Lalibela (Ephraim an d Be rh a n u, 2003). 

[ n Southe rn Ethiopia the Konso people have a long a nd well established 

tradition of building leve l terraces to harvest rai nwater to produce 
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sorghum under extremely harsh environment and unreliable rainfal l. In 

add ition, construction of birkas, ponds and embankments for agriculture 

and domestic u se a re some of the traditional water harvesting practices 

in Ethiopia (Getach ew, 1999; Yohannes, 2005). 

Promotion and application of rainwa ter harvesting techniques as 

alte rnative in terventions to address water scarcity we re started through 

government initiated so il and water conservation programs to construct 

farm ponds and mic ro dams so as to respond to the 1971 -74 drought in 

Tigray, Wollo and Ha rarge with a limited coverage due to low community 

participation (Hune, 2004b) . 

According to Belay cited In Ngigi (2003), In recent yea rs water 

management particu larly promotion of rainwater harvesti ng technologies 

in moisture stressed areas are included as one of the main package 

compo nents in the nationa l agricu ltural exten s ion program that has bee n 

des igned to enable attainment of food self s ufficiency. 

Rainwater harvesting IS one of the major components of food security 

strategy designed in 1996 to address the problem of househo ld food 

insecu rity in Ethiopia. The primary focus is mitigating water shortages to 

enhance agricultural productivity through co nstruction o f farmers 

oriented small scale low cos t wa ter resou rce developme nt such as 
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rainwater ha rvesting, spnng development, s hallow wells extraction a nd 

va rious soil moisture retention techniques. As a result , in the year 2003 

a tota l of 118, 559 RWH tank s a nd farm ponds were constructed a t 

household leve l in Am ha ra, Southern , Oromia and Tigray Regions. Some 

of the techniques are based on local experience wh ile others a re based on 

innovative prac tices of la nd u sers of other countries in their efforts to 

cope with pers istent food insecurity a nd famine. In ma ny places of the 

country benefits h ave been observed from promoting a nd adoption of 

ra inwater harvesting technologies a nd syste m s (Hune, 2004a and 

2004b). 

2.6 Conceptual Framework 

Water is part of the natura l capita l base that s u sta in livelihoods a nd 

access to rel ia ble supply of water makes it possible for people to diversify 

their live lihoods, increase productivity and reduce the risks associated 

with drought (UNOP, 2006). Close to 85% of the Ethio pian population 

live in rural a reas a nd agricultural sector accou nts for 57% of gross 

domestic product (GOP) a nd 90% of export earn ings (Sena it, 2000). 

Howeve r, the sec to r is c ha racterized by low produc tivity a nd the cou ntry 

faces frequent drou gh t a nd cro p fai lu re due to th e varia b le nature of 

rainfall, environmental degrada tion , lack of access to productive 

resources and so on that resulted in high food insecurity (Figure 2.2). 
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Figure 2.2: A conceptua l framework for assessment of the contributions of RWH ponds 
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Rainwater harvesting is one of the in terventions undertaken by the 

government of Ethiopia to improve agricu ltural productivity and reduce 

the prevailing food insecurity in the country. Adoption of RWH can be 

used as a supplementary irrigation for crops production which can 

enha nce production and improve the food security status of the 

beneficiaries . Moreover, it helps in reducing soil erosion and recharges 

the ground water potential that in turn contributes to enhancing 

agricu ltural productivity. 
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CHAPTER THREE 

BACKGROUND OF THE STUDY AREA 

3 .1 Location and Physical Se tting 

Tigray Nationa l Regional State is located In northern Ethiopia and is 

bordered to the north by Eritrea , to the west by the Sudan, to the south 

by Amhara region and to the east by Afa r region. It exte nd s from 12015' 

to 14057N latitude and from 36027' to 39059'E longitud e . Th e region is 

div ided in to five administrative zones, 35 woredas a nd 600 tabias or 

peasant associa tions (PAs). 

Kilte Awlaelo woreda is found in Eastern zone of Tigray reglOn at about 

45 kilomete rs north of the regiona l capital, Meke lle with a rea cove rage of 

101,028 hectare s.The a ltitude of the woreda varies from 1800 to :2300 

meters above sea level (mas l) and is agro-ecologically charac te rized a s 

Woina-Dega (M id - altitude). The mean annual temperature in the a rea 

ra nges from 150c to 280c and annual rain fa ll ranges fro m 350 to 550mm. 

The following table s h ows mean monthly rain fa ll for the rainy season in 

the woreda. 

Table 3.1 : Mean Monthly Rainfall (in millimeter) 

Year Marc h 

Source . Kiite AwlaeJo Woreda Agnculture and Rural Development , 2006 / 07 
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Rai n fall in the woreda is characterized by h igh varia bility in a mount a nd 

distribution from year to year. The highest a m ount of ra infa ll wa s 

recorded d uring the month s of July a nd Au gu st . As can be seen fro m the 

above table , th ere was no ra infa ll between the month s of Septem ber a nd 

Februa ry in the years unde r conside ra tion . Th is indicates tha t the late 

season ra in in September a nd October wh ich is required for crops during 

their m a turity s tage is a bse n t in a ll years exce pt in 2006/07 production 

year. Lack of ra infa ll in the cri tical ti me fo r crop develo pme nt has been 

con tribu ti ng to the prevaili ng low prod uctivity in the woreda. 

Ki lte Awlae lo woreda has 16 PAs a nd 60 ku s h ets (v illages) of which 

Negash a nd Mai-Quiha a re the two sam ple PAs selected for the study 

pu rpose . Negash is located a t 11 ki lometers from Wukro, the woreda 

town wh ile the d is ta nce from Mai-Qu iha to Wukro is 23 k ilometers. The 

physical cha racteri s tics of the two PAs are summa rized in the ta ble 

below. 

Table 3 .2: Physical characterist ics of Negash and Mai-Quiha 

Des cription Negash Ma i-Quiha 

Average Temperatu re (DC) 17 23 

Average An n ual Ra infa ll (mm) 350-400 350-450 

Alt itude(masl) 1900-2150 1900-2300 

Area Coverage (ha ) 5,868 5,240 

I 
Source: PA Agncultu ral Office 
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As is indicated in the above table the average temperature and rainfall in 

Mai-Quiha is higher than that of Negash while area coverage of Negash is 

higher than Mai-Quiha. Agro ecologically both PAs are categorized as 

Woina-Dega. 

3.2 Population 

The estimated total population of the woreda in 2005/06 was 1 16,014 of 

whom 56,847 are males and 59,167 are females with a n average family 

s ize of 5 people. The estimated population of Negash and Mai-Quiha was 

9,315 and 7,327 respectively. According to the information obtained from 

Finance and Economic Developme nt Office, the crude population density 

in Negash and Mai- Quiha is 154 and 136 respectively. The result 

indicates that there is higher population density in Negash than Mai ­

Quiha. 

3 .3. Land Use Pattern 

As per the information obtained from the woreda agricultural office, mos t 

of the land is non-utilizable for agricu ltural purpose because it is 

characterized by mountains and s teep slopes. 
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Table 3 .3: La nd Use Pattern in Kilte Awlaelo woreda 

Kilte Awlaelo woreda Negash Mai-Quiha 

Land Type Area(ha) % Share Area(ha) % Share Area(ha) % Share 
i 

Cultivated 19, 183 18.99 1,202.43 20.49 1,002 19. 12 I 
I 

land 

~ Currently 21 ,089.5 20. 87 1,008 .62 i 7. 19 1,360.75 
I 

non-utilized I I 

I 

1720 I I Forest Land 11 ,258.5 I 1. 14 12 .27 569 10 .86 
I I 

.-~- - ----- ---._ - _. J __ _ 

1 9 ~78--~-1 1 .39 
I 

Grazing Land 4 ,795.75 4.75 1574 

Non -Utilizable 44 ,70 1.75 44.25 2,362.95 40 .27 2235.25 '-4266-

Total 101,028 100.00 5,868 100.00 5,240 100 .00 

Source: KIl te Awlae lo De pa rtme n t of AgrIculture . 

As can be seen from the above table, about 2 0.87% of the total la nd in 

the woreda is avail a ble for agricu ltural purposes . This s hows that even 

though there is land shortage and avai la bility of la nd less fa rme rs , there 

is s till unuti lized la nd that can be used to increase agricultura l 

production. On the other hand , 44.25% of the total land is not suitable 

for agricultura l purposes. Unsuita bi li ty of th e majority of the land 

coupled with the existing population pressure has resulted in low la nd 

holding s ize in the woreda. The average la nd holding in the woreda is 

0.73 hectares and that of Negash and Mai -Quiha is 0.75 hectares which 

in a ll cases is above the average land hol d ing size of 0.5 ha in th e region. 
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3.4 Production System 

Rain fed agriculture is the major product ion system and the woreda is 

dependent on production of crops with th e mam ra iny season (Meh e r) 

once a year. The maj or crops cu lt iva ted inc lude barley, wheat, teff, ma ize, 

sorghum , pulses, lentil and chick peas , The woreda is also benefited from 

irrigation crop production a lthough the a rea cultivated is small when 

compared to the ra in fed farms, Maize beans a nd barely cover the largest 

proportion of cultivated crops under irriga tion, 

As per the data obta ined fro m the woreda agricu lture office, tota l a rea 

cultiva ted for gram c rops d urin g 2005/06 production yea r was 19 ,3 1 1 

hectares and total production was 178,430.45 quintal s, On th e other 

ha nd, total area cu ltivated a nd total production u nder irrigat ion was 

340,1 6 hectares and 8,851. 90 quinta ls respective ly, In addition to cereal 

crops production, HVH c rops are also grown in the woreda. The major 

vegetables cultivated are onion , tomato, peppe r, cabbage a nd beetroot, 

Livestock IS a n important pa r t of the fa rmin g system in the woreda an d 

a re u sed as a wealth indica tor. The following tab le s hows livestock 

availability by type of a nima ls, 
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Table 3.4: Livestock availability in 2005/06 

Description Kilte Awlaelo Negash Mai-Quiha 

Cattle 59,236 3,570 4,913 

Sheep 26,360 7 ,765 560 

Goat 20,058 1,781 I 1,345 
I 

I 

, , , 
Equines 13,036 837 I 954 

Beeh ive 9,525 1,797 178 

Chicken 42,733 2,805 4 16O 

Total 170,948 18,555 12,110 

Source : Woreda Agncultural Office 

As can be see n from the above table , farmers in Negash have better 

performance in s heep rearing and bee h iving while pou lt ry production is 

higher in Mai-Quiha. 

3.5 Engagement in Off-Farm Activities 

Off - fa rm activities are important source of income to s upplement 

hou sehold income and farmers 111 the woreda employ themselves in 

different activi ties such as daily labour, petty t rading, sale of firewood 

and cha rcoal a nd so on. However, the major off-fa rm activity that fills the 

food gap in the woreda in particular a nd Tigray region in general IS 

pa rticipation in food for work activ ities. Produc Live Safety Net Program 
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(PSNP) and other Employment Genera tion Sche m es (EGS) a re 

undertake n as pa rt of th e food secu ri ty pac kage. 

According to th e woreda Pood Secu rity a nd Disas te r Preve ntion a nd 

Prepa redness Coord ina tion Office , about 63 .3 1% o f the to ta l popula tion 

in the woreda is be ne fic iary of safety net program by pa rticipa ting in 

different communi ty works while 5 .5% of the tota l popUla tion is direct 

beneficiary from the progra m . The beneficia rie s in Negash and Mai­

Quiha are 69 .9 1 % a nd 71.15% of th e total population in the res pective 

PAs . 

3.6 An Overview of Rainwater Harvesting Ponds 

Agricu lture in th e woreda is cha racter ized by s ma ll scale s ubs istence 

rain-fed fa rming with low produc tiv ity resulted m ai nly from moi s ture 

stress . As a result, majority farmers a re u na ble to m eet the ir food needs 

which led to high level of food insecuri ty . In line with the national Pood 

Security Stra tegy, the regional gove rnment of Tigray has designed a n 

Integrated Pood Security Progra mme for Drou gh t Prone Areas (IF'SP-DPA) 

so a s to mi t igate the proble m of food in secu ri ty in the regio n . 

The program fo cused on 16 highly food in secure vulne ra ble woredas . 

According to the program document, 20% of the househo ld s in these 

woredas a re found to have food tha t lasts for less tha n 1-2 m onth s a nd 
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44% of the households have food for 3-4 months. On ly 8% of the 

households have been able to produce food tha t lasts for more than 7 

months (Tigray Regional State, 2000). 

Kilte Awlaelo Woreda is one of the chronically food insecure woredas 

included in the program. The major co nstraints towards attaining 

household food security and issues to be addressed through this 

program include low level of agricu ltural production, severe 

environmental degradation, poor health a nd education service, lack of 

capital and so on (ibid) . 

Since one of the major problems of agriculture in the reglOn 10 general 

and Kilte Awlaelo Woreda IS shortage of rainfall and its erratic 

distribution which threatens crop production and hence food security of 

the people, various water harvesting techniques were designed as part of 

the food security package. Such techniques are construction of 

household and com munity rainwater harvesting structures, spnng 

development, extraction of wells, river diversion, and other water 

augmenting mechanisms. 

Construction and utilization of household ponds is widely prac ticed in 

order to solve the problems of crop failure and improve household food 

security. The a reas targeted for the co nstruc ti on of these ponds were the 
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16 highly food insecure woredas in the region. As pe r the study made by 

Mills (2004), S IX other woredas were included in the construction of 

ponds s ince th e d ifference between highly vulnerable and vulnerable 

woredas is s ma ll in Tigray . 

Construction of ponds started in 2002/03 with the pla n of co nstructi ng 

2000 ponds in each woreda. The followin g table indicates a summary of 

rainwater ha rves t ing structures constructed in Ki lte Awlaelo woreda. 

Table 3.5: Rainwater harvesting structures in Kilte Awlaelo woreda 
_. __ . 

Description 2002/03 2003/04 2004/05 2005/06 Total 

-_. ._----- - -_. __ ._---16-1 Communal Pond 1 18 - 43 

Househo ld Pond 1,945 1,252 1,41 1 4 11 5,0 19 

. _- - - . _ - _._-- -----_._--- - --- ---_ . ~----. 
Underground Tanker - 52 637 335 1,024 

Source: Woreda Agncu ltural Office, Natural Resources Department 

About 62 % of the total ponds constructed in the study area a re 

operational in which the stored water is used for productive activities. 

The above table shows that there is a decline in the construction of all 

structures in 2005/06. Information obtained from expe r ts in the woreda 

indica te that the plan for 2006/07 fi scal year is to construct 200 

household ponds and 900 underground tankers. Though it is more 

expensive, farmers nowadays prefer to construct underground tan kers 
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due to its better water retention capacity if con struc ted properly a nd its 

lower plot requiremen t. 

Even though there a re different types of ra inwate r harvesting structures 

in the study a rea, the study focuses on house hold rai nwater ha rvesting 

pond s commonly referred as ponds. Out of the 5,0 19 ponds con s tructed 

from 2002/03 to 2005/06 in Kille Awlaelo woreda, 20.66% a re found in 

Negash a nd Mai- Quiha. The following table shows a s umma ry of ponds 

constructed in the two PAs by type of lining. 

Table 3.6: Types of ponds in Negash and Mai- Quiha 

Types of ponds Negash Mai - Quiha Total 

------- - -
Plastic lined 240 114 354 

-- ~--------- ----------,------------
Clay lined 5 328 33 

._----- -
Cemen t lined 18 0 18 

Excavated only 322 10 332 

Total 585 
, 

452 1037 i , 

Number of opera tion al ponds 379 320 699 

% of operational ponds 64.79 70.80 67.41 

Source: From respective PAs 

Operational ponds which co nstitute for 67.4% of th e total con stru cted in 

the two PAs are tho se po nds whic h were filled with water a nd u t ilized fo r 

different purposes durin g lhe last rainy season. The remain in g 32.59% of 
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the ponds a re non - opera tional. These pond s a re either fill ed with s il t due 

to lack of si lt traps or collapsed as a result of technical problems during 

construction. 

As can be seen from the above table, 55% of the tota l ponds co n struc ted 

in Negash a re excavated only and 41 % a re plastic lined. Due to the sandy 

nature of the soil a nd s hortage of clay soil in the a rea, only 0.8% of the 

ponds are clay lined. On the other ha nd , as a resul t of availability of clay 

soil, 72.5% of the tota l ponds in Mai - Quiha a re clay lined and 25% a re 

covered with plastic linin g. 

The pond wate r is utilized as a supplem entary irrigation for HVH crops 

production and as sou rce of drinking water for livestock and for 

household needs. In addition, some farmer s in the woreda use the stored 

water as supplementary irrigation for cereal crops production when the 

ra in s tops during the ma turity stage of the crops so as to mitigate the 

problem of crop fa ilure and improve agricultural productivity. 
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CHAPTER FOUR 

RESULTS AND DISCUSSION 

4 . 1 Demographic and Socio-Economic Characteristics of Sample 

Households 

The average family size of the sample households is 6 .6 out of which 

52.6% a re males a n d the remaining 47.4% a re fem a les. About 41.6% of 

the sample population is found to be below the age of 15 . The 

eco nomica lly active population tha t ranges within the age group of 15 to 

64 is 56.5%. 

Table 4 . 1: Demographic characteristics of sample households 

Description Negash Mai-Quiha Total 

Proportion of total 

popula tion by age : 

0-14 38.2 45.9 4 1.6 

15-64 60. 1 51.9 56.5 

265 1.7 2.2 1. 9 

Average fa mily s ize 7.24 6.00 6 .65 

Sou rce: Household Survey, Apn l 2007 

In tradi tional agriculture fam ily labour has s Lrong re lation with 

participation in a gr icultura l activities and increasing in co me through 

non-farm ac tiviti es . Househo ld s wi Lh larger fam ily size ha ve betLe r 
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opportun ity of cons truction of hou se hold ponds in the study a rea . Survey 

results indicate th a t the average fa mily s ize of pond u se r househo lds is 

7 .1 whi le that of the non- u sers who pa rticipated in the stu dy is 5 .1. This 

s hows tha t fa mily labour is one of the de terminan t factors in the 

adopt ion a nd utiliza tion of labour inte n s ive techno logies. 

Having la rger fa mi ly la bour ha s a lso s hown a tendency of earning better 

incom e from off-fa rm activities s u ch as petty t rad ing, daily la bou r a nd 

wage la bour. Abou t 72% of hou se holds that have two a nd below 

economically ac t ive membe rs earned a nnual income less tha n birr 1000 

while 17% of them have earned income that ra nges from birr 1000 to 

2000. On the oth er hand, annual income for 7 1 % of th e house holds with 

ac tive age group people more tha n two ra nge s betwee n birr 1000 a nd 

2000 whi le th e rema ining 16% of them earned be low birr 1000. 

Regarding the level of educa tion , a bout 37.9% of the sample population 

is found to be illite ra te a nd 33. 1 % of th em have reached from grades 1 to 

6. Only 5% of the sample has reached grades l i to 12. The re lucta nce o f 

fa rmers toward s adoption of new technology could e ma nate from the low 

level of education attained which in turn lim its their access to 

information from differe n t sources. 
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Since crop produc tion is the m ain occupation of the farmers in the study 

area, farm SIze is one of the basic assets that dete rmine the level of 

production a nd the general well be ing of house holds. Survey resu lts 

indicate that the ave rage land holding s ize of the total sample household s 

is 0.84 hecta res . The majority o f households that accounts for 38. 1 % of 

the tota l sample population have 0.75 hecta rs of land which is in line 

with the average la nd holding of the two PAs. However, there are also 

farmers who either own 0 .25 hectares or are landless at al l. Wid e 

variation in land holding has been observed between the two study sites. 

The average plot s ize for Negash and Mai - Quiha is 0.66 and 0.94 

hectares respectively. 

In addition to crop production, livcstock reanng IS a lso a n importan t 

economIC activity in the a rea. It has a mu ltip le purpose of se rvin g as 

d raft power, source of food and Income . It also provides ma nure for crop 

production a nd fuel. The average cat tle ownersh ip of the s urvey 

participants is 4.5 a nd 4.2 for Negash and Mai- Quiha respectively. When 

the fa rmers were asked abou t the availabi li ty of oxen in their househo ld , 

54.8% of them responded that the oxen they possess a re enough for the ir 

farm operation whi le the remain ing 45.2% informed tha t they u se 

different ways such as oxen sharin g, excha ngin g with labour or hiring 

from others in order to pe rform th eir agricultural activities. The fo ll owin g 

table depi cts the average li vestock ownersh ip among the samp le 

households. 
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Table 4 .2: Ave rage live stock owne rs h ip of s ample house holds 

Type of live stoc k I Negash I 
Mai-Quiha I ! 

Cattle 4.50 4 .15 

Sheep 5.6 4 .9 

Goat 3.4 3 .6 

Donkey 1. 2 1. 25 

Ca mel 
I 

0 0 . 3~ 

Chicken I 6.5 6.8 I , 
_~. __ .. _._ .. _._.~ .~ __ .. ~_ ... ____ .L _____ .. ___ ._i 

Source: Household survey, April 2007 

Availa bili ty of lives tock determines the eco nomic standa rd of fa rmers and 

those withouL livestock are con sidered to be poor. Acco rding to the local 

wealth ranking sta nda rds , 32.3% are poor and 1.6% are very poor. About 

59.8% of the sample households a re med ium while the remaining 6 .3% 

of them a re rich economically. Even though the majority o f households 

a re in the midd le , the resulL s hows thaL eco no mic standard has no 

significan L role in adoption of household ponds in the study a rea. 

About 80% of the househo lds incl uded in Lhe s urvey indica ted that they 

have addition al source of income apart from cro p and livestock 

production. Some of these activities a re petty trading, daily labou r a nd 
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remittance from family members or relatives a broad . Howeve r, 53 .2% of 

the respondents indicated that participation in Food for Work / Safety Net 

is the main activity that supplements the ir major occupation. 

4.2 . General Features of Sample Household Ponds 

A to tal numbe r of 96 operational ponds were surveyed out of which 50 

are from Negash and the remaining 46 are located in Mai- Quiha. About 

59.8% of the ponds were constructed in 2002/03 while the year of 

construction for th e remaining 28 .3% and 12% of the sam ple ponds is 

2003/04 and 2004/05 respectively. Out of the tota l households included 

in the survey, 9% of them a re female headed. This indicates that d ue to 

the labour intensive nature of construction and u ti lization of ponds 

women do nol partic ipa te equa l lo their male cou nterpa rts in adoption of 

the techno logy . Accord ing to administrat ion officials and DAs, some 

assistance has started to be given to fema le headed households and 

other elderly people who a re unable to con s truct ponds by mobilizing 

labor in the form of food for work. 

As in many parts of Tigray regIon, al l sample ponds are standa rd 

trapezoidal s haped thal cover 0.0169 hectares of land (13 mx I 3 mx3m) 

with water storage capacity of 182m3 The lrapezoidal shaped pond is 

designed a nd widely implemented as it can easily be co nstructed by 

unski lled la bor. 
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Table 4.3: Percentage of sample ponds by type of lining 

I ! 
Types of pond Negash I Mai - Quiha I 

I 
Plastic lined 76.00 I 76.10 

Clay lined 2.00 2 1.70 

Cemen t lined 8.00 I 0.00 , i 

~ 
i i 

Excavated only I 14 .00 , 
I 

J _ _ ___ i 
Source: Hou se hold survey, April 2007 

As shown in the a bove ta ble the m ajori ty ponds a re con s tructed with 

plastic lining in both sites . Mos t of the fa rmers prefer to construct the 

ponds with plastic lining due to the bette r wate r retention capacity. 

However , study resul ts show that the ra te of pond con s truction with 

plas lic li nings has shown a declinin g lrend because plastic li nings are 

provided on credit bas is star t ing from 2003/04 a nd fa rmers a re afraid of 

taking the risk of being in debl. Moreover, the dema nd for plas tic lined 

ponds has a lso decreased due to th e suscep tibility of the lin ing to 

damage which lowers the life span of the ponds. 

Although the pnme objective of pond construction is to mitiga te the 

problem of c rop fail ure a n d improve p roductivity through supplemen tary 

irrigation for food crops production, most of the stored water is u sed for 

vegetable production. According to th e survey results, 45.3% of the 
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respondents u se the stored rai nwate r to s upple ment vege table 

production wh en the ra in s tops during the month o f September. In 

addition, the water is a lso used for domestic purposes , as drinking water 

for livestock, frui t production and in rare ca ses as s upple mentary 

irriga tion for gra in production . 

Informa tion obtained from the FGD shows that, the s tored water from a 

pond with good water retention capacity can be used till the month of 

December if managed and utilized properly. Howeve r , mos t farmers use 

the s tored water for the months of September a nd October . Some of the 

participa n ts complai ned th a t the water lasts only a week as a result of 

deep pe rco lation of water in to the ground pa r ticu larly in c lay lined ponds 

and those pond s which a re only excava ted. Resul ts o f the su rvey in dicate 

that 88.4% of the sample households utilize a ll the harvested wate r for 

agricul tura l and other hou sehold need s wh ile 11.6% of the respondents 

could not use a ll the sto red water due to shortage of labour a nd lack of 

lifting tools. 

4.3 . Ponds and Cereal Crops Production 

Small scale s ubsi stence fa rming is the main econom ic act ivi ty In the 

study a rea. Most of the farmers grow a lmost th e same kinds of cereals 

with limited tendency for diversifica tion . Th e majo r crops grown under 

ra in-fed agriculture are barley, wheat, teff and maize . In add ition , pulses, 
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sorghum and spices are grown to so me extent. The following table shows 

average grain production of the major cereal crops grown by the sample 

households under ra in -fed agricu lture. 

Table 4.4: Ave ra ge a nnual grain production pe r house hold 

I Average yield obta ined(in Quinta ls ) l 
I 

Type of gr a in I 
I 

2 003/04 

I 
2 004/ 0 5 

1-

2 005/06 

! I Ma i- I I Ma i-
I i Mai -I I I I 

I 
, 

! , 
Negash Quiha To tal Negash Quiha Tota l I Negash Quiha i Total 

i 

Barley 1.41 l.52 1.46 l. 35 1.69 1.51 2.01 2.19 2. 13 

Wheat l. 78 l.78 l.78 l. 43 l.76 l. 59 2.32 2.78 2 .56 

Teff 1.13 1.62 1.46 0.98 1.22 1.1 3 l.70 l.34 l.47 

Maize l.50 l.67 1.60 l.00 l.70 1.32 1. 76 1.81 1.79 

Total 5.82 6. 59 6. 3 0 4 .76 6 .37 5 .55 7 .79 8 . 12 17.95 
[ - -- _.- - ---- _._-- - -- - _._- ---_._-- .. -- - .- . . ~-. - -_ .. _- - -- --- _ _ _ __.L ___ -.J 

Source: Ho u sehold Survey, April 2007 

As can be seen from th e above table, average grain production is highe r 

in Mai-Quiha due to the larger farm size farmers have when compared to 

those in Negash . As a result of shortage of ra in fa ll in 2004 /05, average 

grain production has s hown a decline a nd it has improved during 

2005/06 production year. Accord ing to the discussions he ld with DAs , 

the ri se in productivity has resu lted from the adequate rain fa ll during 

that specific yea r. In add ition, the farmers have increased the use of 

modern inputs such as improved seeds and fertilizers that led to be lter 

production . 
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About 34.1% of the farmers in the survey have indicated their grain 

production serves for an nual household consu mption during adequate 

rainfall. The remaining 3 1 % and 32.5% of them have informed that the 

production is enough for nine months and s ix months co ns umption 

respectively. On the other hand , 56.7% of the households informed that 

during inadequate rainfall own production is sufficient only for three 

months of consumption while 15.6% and 22 .7% have revealed that it is 

enough for nine months and six months consumption respectively. 

Study results indicate that there has been subsequent crop failure due to 

the erratic nature of rainfall distribution. The rain stops during the 

month of September which is the maturity stage of crops and leads to 

significant reduction in production or total crop failure. In order to solve 

the problems related to s hortage and poor distribution of rainfall 

different water harvesting technologies are used in the study area In 

add ition to growing crops that require s hort maturity period. 

Construction of household ponds in line with other projects was 

undertaken to a large exten t in Tigray region in genera l and the study 

area in particular as part of the food security package in order to tackle 

the prevailing food insecurity in the area ma inly e ma na ted from low 
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productivity. Apart from the production of high value vegetables and 

fruits, the main objective of pond construction was to use the s tored 

water as source of supplementary irrigation for cereal production during 

the dry month s of September a nd October. 

In the study a rea the majority of th e ponds a re constructed in order to 

atta in the above objective. Results of the di scussion with DAs indicate 

that there are few farm ers who utilize the stored water for s upplementary 

irrigation when the rain stops before the crop matures by using either 

tread le pump or motor pumps. However, the number of users is 

insignificant when compared with the total ponds constructed in the 

study sites. According to the information obtained from the DAs office, 

only around 1.74% of the total farmers who own ponds in the two PAs 

utilized th e stored water as supplementa ry irrigation for cereal crops 

during 2005/06 production year. 

Survey resu lts show that only 1.1% of the pond users have used the 

stored water from the ir ponds as supplementary irrigation for cereal 

crops production and the total production in the two s ites in three years 

is 20 quintals. 
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Table 4 .5: Total grain produced using pond water as supplementary 

water source 

Production year I Total grain production(in quintals) I 
I 

Wheat Teff Maize 

2003/04 3.00 1.50 1.25 

2004/05 3 .50 2 .50 1.50 

2005/06 2.25 2 .00 2.50 

Total 8.75 6.00 5 .25 

Source: Household Su rvey, Apnl 2007 

As can be seen from the above ta ble, there is low level of pond utilization 

for cereal production. There are d ifferent reasons for not using the stored 

water for the above objective. FGD pa rticipants stated that they can not 

u se stored water because grain crops require larger a m ou nt of water and 

it is t ime taking and ted ious to irrigate the plots u s ing buckets to lift 

water. In addition, most farmers are re luctant to acce p t the possibili ty of 

us ing sto red wate r to redu ce crop fa il ure. 

The s tudy resu lts s how tha t one of the mam objectives of pond 

construction to enhance grain productivity is not achieved as a result of 

inadequate preparation made before des ign and implementation of the 

program. Di scussions with woreda experts indica te that s ince the ponds 
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were constructed in quota system, farmers d id not participate during the 

early stage of the project and much effort was not made to create 

awareness in the farming community which resulted In inefficient 

u ti lization of the stored water for the intended u se. Thi s ind icates that 

before introduction of any technology, it should be adapted to the social 

setting of the beneficiary stakeholders. 

4.4. Vegetable Production and Marke ting 

One of the major advan tages of ponds is the possibili ty of adopting high 

value vegetables and fru its by using the stored water as supplementary 

irrigation. These crops are additional sources of income and are used for 

household consumption. Information obtained from farme rs indicates 

that vegetable a nd fr uils production was not widely practiced before 

introduction of ponds. The technology has enabled th em to grow 

vegetables mainly around their backyard. About 45 .3% of the pond users 

have informed that ponds are used for vegetable and fru its production. 

According to the survey resu lts, the HVI-I crops grown in the study area 

in general and th e sample households in pa rticu lar include vegetables 

such as onion, tomato, cabbage, garlic, pepper, spinach , lettuce, potato 

and beetroot. In addit ion , spices are a lso grown by the pond users. The 

fo llowing table indicates the average produc tion of vegetab les, and spices 

by u sing ponds as supplementary water sou rce. 
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Table 4 .6: Average annual vegetable and spices production of 

sample households 

Average yield obtained(in kilograms) 
! 

2003/04 2004/05 2005 / 06 i 
Type of crop . Negash ! Mai-Quiha ! Total Ncgash I Mai - I Total Ncgash ! Mai- ! Total 

I i , I , 
QuihR , I i QuihA i 

I I --
Onion 8 .75 11.85 9.25 38.9 9 .28 28.76 15.67 ! 25.8 2 1.00 

Tomato 22.86 32 .00 25.90 50.00 12.6 34.92 47 .22 13.00 43.30 

Cabbage 41.67 11.33 31.55 37.5 12.00 32.4 58.74 22.17 4 5.6 

f-- _._- -- ------ - I- ---- ---~--- . -

Garlic , 5. 00 13 .7 8 12. 18 3 .07 I I. I 7 7.93 5 .73 22.08 13.91 
i .1 __ -

8 48-
- _._- - . ------- - _. . .. __ .. -

Pepper i --8.4-4 -1- 8.'1 6 22.50 6.60 I 1993 -8~55 - _.- 19 . 11 I I. 19 
, , 

Spinach 3 .36 9.0 6 . 18 10.0 17.6 ! 1543 9.00 104 9. 64 

Lettuce 2 .50 10.00 5.65 1.50 9 .00 5.25 3.25 10.00 6.39 

Potato 26.33 3.03 13.02 23.5 10.03 1542 39.4 14 .04 22 .49 

Vegetable 118.95 99.43 11 2.19 186.97 88.28 160.04 187.56 136 .60 173.52 

s ub-total 

Spices 5.20 4 .45 4.98 6.76 10.33 8.00 12.56 9 .45 10.20 

Grand 

Total 124.15 103_88 117. 17 193.73 98 .6 1 172.21 200. 12 146.05 183.72 

t -
Source: Household Survey, April 2007 

As can be seen from the above ta ble, the major vegetables grown in 

Negash are tomato, cabbage and potato. Most farme rs prefer to grow 

these vegetables due to the high demand in th e market. I n addi tion, 

survey results indicate that 54 .2% of the respondents pre fer to grow the 

crops due to the ir better price wh ile 33.3% informed that they prefer the 

produce for h ouse ho ld con s umption. On the oth e r hand , fa rmers in Mai-

Quiha prefe r to pla nt ga rlic, tomato a nd on ion . About 70.6% o f the 
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farmers who pa r ticipated In the su rvey indicated that they grow the 

a bove vegetables because they are preferred for own consu mption a nd 

17.6% of them prefe r the prod u ce due to the ir bette r price in the ma rket. 

This indicates that farmers in Negas h are marke t oriented when 

compared to the farmers in Mai-Qu iha. 

The a bove ta ble shows that average production of vege ta bles has 

decreased in Mai-Qu iha during 2004/05 produc t ion year. According to 

the discussions held with DAs the decl ine was attribu ted to the s hortage 

of ra infa ll during the year. When the total ave rage productivity is 

con s id ered, productivity has inc reased over the years u nd er 

consideration. In formaLion obtil ined from FGD shows tha L most farmers' 

awareness about the benefit of the technology has bee n improving from 

time to time by seeing some of the fa rmers who are successful in utilizing 

the pond wate r. As per the d iscussions with the administra tion offi cials, 

incentive is being provided to model fa rme rs who a re committed to 

improve their agr icul tural production by utilizing the pond s so as to 

motivate the farmers to in crea se the ir e fforts in enha ncing their 

productivity and hcnce imp rove Lh eir food secu r ity status. 

The perennial crops grown by sample household s inc lude guava, papaya , 

orange and gesho. The ave rage fru its production in 2005/06 was 20 
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kilogra ms in Negash a nd 15.35 kilograms in Mai -Quiha. Th e a verage 

income from the above fruits is birr 7 5 and birr 57 for Negash and Mai ­

Quiha respectively . The average gesho production was 20 kilogra ms in 

2005 / 06 a nd most of th e survey participants indicated it is only used for 

household consumption. As per the information obtained from FGD 

participants, growing gesho is conside red as one of the major be nefits 

obtained from ponds because its pri ce ranges from birr 7 to birr 9 per 

ki logram depending on the demand in the ma rke t. 

When we compare the two PAs based on the result obtained from the 

s tudy, the average prod uct ion of HVH is higher in Negash in all years 

under consideration. One of the ma in reasons for better performance 

obse rved in Negash is the location of the ponds. According to the FGDs , 

mos t of the plots fa rmers have in Negash a re nea r th eir homestead which 

makes production of vegetab les possibl e . On. the other ha nd , plots in 

Mai-Quiha are fa r from the homestead and most of the ponds a re 

con structed a round their plots which led to lower pe rformance in 

production of HVH crops. 

Discu ssion s with DAs indicate that the lower land a vaila bility in Negash 

has also mad e the farmers ut ilize the avai lable la nd more effic iently. 

Moreover, th e re is lower grou nd wa te r potentia l in Negash whi ch makes 
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the area more water deficit than Ma i-Qu ih a. As a re sul t, farmers in 

Negash tend to use pond water efficienLly. However, there are a lso 

farmers in Mai-Quiha who use the stored water for intended uses. S ince 

rainwater harvesting is the only a lternative water source in Debre-Birhan 

which is one of the vi llages in Mai-Quiha, most farme rs in th is a rea 

utilize the stored water more efficiently when compared to the farmers 

who live in other villages of the PA. 

The difference In the performance of the two sites s hows that 

construction of ponds in quota system in a ll places is no t the best option 

to solve the problem of water scarcity. An assessment of alternative water 

sources should have been made before implemen tation of large scale 

construction of household ponds which showed to be a source of wastage 

of resources in some cases. If there is a ground water potential or flowin g 

water in a specific area, a lternative water harvesting technology should 

be deve loped apart from pond construction which takes the local 

situation under conside ration. 

Apart from differences in utilization of ponds for HVH crops production, 

the two s ites have shown varia tion in marketing of these p roduces. Most 

farmers in Negash tend to sell their vegetable production while farmers in 

Mai-Quiha use most of their produce for household consumption. 
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Table 4 .7: Average income from sale of vegetables in 2005 / 06 

I 

Average income( in Birr) 

Type of vegetable Ncgash Mai-quiha 

Onion 

I 

47 .01 ! 33.00 

Tomato 59 .03 16. 25 
I 
I , 

I Cabbage 

I 
102.80 I 38.80 

I I 
I 

Garlic I 28.65 I 
5CU)() I , 

I 
I 

Pepper 32. 06 33.75 

Spinach 9.00 ]0.40 , 
Lettuce 2.44 7.50 

Potato 68.9 5 17. 57 

Average Total 349.94 207.27 

Source: Househo ld survey, April 2007 

The above table shows that sample house holds in Negash have so ld la rge 

quantity of cabbage which constitutes about 29.38% of the total in come 

earned from vegetables. On the other hand, sale of garl ic co mprises 

24.15 % of the income in Ma i-Quiha which has resulted from the better 

price of garlic in the market. In addition to the sale of vegetables, spices 

are good source of income for the farmers in both sites. The average 

income from the sale of spices is birr 376.80 a nd 236.25 for Negash and 

Mai-quiha re spectively. This is because the price of spice ran ges between 

25.00 a nd 30.00 whieh is far beller than the prices of the other 

produces. 
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When farmers were asked about the effect of ponds on their income , 

64.2% indicated that their househo ld income has slightly improved while 

23.2% said it has moderately improved. About 11.6% informed that 

introduction of ponds has no contribution to their income and the 

income of the remaining 1.1 % of pond users has highly improved due to 

utilization of pond water for HVH crops production. 

The average distance to the nearby ma rket of the PAs is 3.05 and 3.42 

kilometers from Negash and Mai~quiha respectively. About 43.2% of the 

respondents transport their produce by pack anima ls while 56.8% of 

them carry the products by themse lves. Study results indi cate that low 

price of vegetable s in the market is one of the major problems farmers 

face during marketing of thei r produce. About 50.7% of the households 

in the survey informed that low price is one of the main constraints when 

they sell their product while low demand for vegetables is the major 

problem for 38.7% of the respondents. The remaining 10. 7% have rated 

lack of transport for their produce as a constraint for marketing. 

Diversification of crops prod uced by farmers a nd in c reasi ng the 

production of those crops that have be tter ma rket price are some of the 

a lternative ways that can minimize the problem of low price and lack of 

demand for th e produce . Therefore, during construc tion of any water 

harvesting structure the iss ue of marketing of the produce s hould be 

given due attention. 



Since HVH products are peris ha ble in na ture proper s torage shou ld be 

prepared so as to reduce the risk of damage to the produce. Even though 

there are some storage facilities prepared by cooperatives in other a reas 

of the woreda , no storage fac ili tv was arranged for the farmers in the 

study s ites. As per the in formation obtained from the DAs, s ince the 

production of HVH is a t its low stage, the farmers d id not face problems 

due to lac k of storage fac ili ties. However, lack of s torage faci li ties could 

be a problem if the farmers started produci ng in large qua ntity. In 

addition, setting up of su ch kinds of fac ilities ca n be a n incentive to the 

local farmers to utilize the pond water effi ciently. 

Even though there a re some problems observed durin g implementat ion , 

introduction of ponds ha s ena bled farmers to grow HVH c rops that can 

be a source of additional income and uscd for hou sehold co ns umption . 

Moreover, pond water has improved crop diversifica tion in the study 

sites. Study result found that the non - pond user house holds 

participated II1 the s urvey did not grow vegetables with ra in -fed 

agriculture. As a resu lt , the leve l of crop d ivers ification IS lower for 

h ouseholds that did not adopt pond s . 
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4.5. The Role of Ponds in Enhancing Household Food S e curity 

The main objective behind construction of ponds and other water 

harvesting s tructures so as to mitiga te the problem of c rop fa ilure and 

increase agricultural productivity is to reduce the preva iling food 

in secu rity in the study area .Even though household ponds did not fully 

attain the prime objective of water storage as supple menta ry irriga tion 

for crop production, the results of the stu dy s how th a t rainwater stored 

in ponds has indirect benefit toward s enhancing house ho ld food secu rity 

through production and sale of HVH crops. 

Accord ing to the survey results, 93 .6% of the res ponde nts informed tha t 

using stored water from ponds have improved food availability in the 

household. The inc rement in food availa bility has resu lted from the 

increase in household income from sale of HVH crops . Hav ing additional 

source of incom e enables farmers to improve th ei r purchas ing power 

which is one of the major rea sons for the exis tin g food in security in the 

region in ge neral. If the purc ha sing power is increased, the fa rmers wi ll 

have access to purchase additiona l food or othcr de m a nds of the 

house hold . 

Using ponds as supplem en tary irrigation has improved th e number of 

meals eate n by the farmers. Study results showed that 10.4 % of the 
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respondents u sed to ea t once a day before introduction o f ponds while 

72 .9% a nd 16. 7% of the responden ts used to eat twice a nd three times 

per day respectively . However, 42.7% and 57 .3% of the fa rmers ha ve 

started ea ting twice a nd three times a day respec tive ly a fte r the 

interven tion. 

Non pond u se r pa rticipa nts of the FGD informed that they s pend a n 

average of bir r 40. 00 to 50 .00 per month on vegetable s. The pond u sers 

can buy gra in or othe r food compleme n ts with th e money tha t could have 

been s pent on vege ta bles which in turn increases the hou seholds' access 

to food tha t is one of th e major determina nts of a tta ining hou sehold food 

securi ty . 

The con tri bu tio n of HVH crops production to hou sehold food security IS 

not only throu gh ge nera ting 1I1 come to purchase othe r food ite ms bu t 

can a lso divers ify the diet composition a nd Improve nu tr iti ona l status of 

the pond u sers . S ince the farmers in the s tudy area u se pa rt of their 

produce for household consumption , the va rie ty of food consumed by the 

sample hou sehold s has improved d u e to the utiliza t ion o f pond wa ter for 

vegetable prod uction. Abou t 88.5% of pond u se rs have in form ed that the 

va riety of food a va il a ble for con su mpti on has im proved a fter in trod u ction 

of ponds. Accordin g to thc qua li tative fin d ings o f th e study , thcir eating 

habit has improved as vegetables a re most of the ti me pa rt o f their d iet 

a pa rt fro m the m ost com mon ly used food suppleme n t in the study area. 
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Based on the informa tion obta ined from discussions with DA s, fa rmers 

a re expected to have a n a lternat ive wate r sou rce in order to be part of the 

food security package. As a result, owning ponds e na bles the farmers to 

be part of the package . Once the fa rmers a re registered they can borrow 

money to buy production assets they lac k in the ir house hold or e ngage in 

livestock fattening, dairy production or beeh iving which can improve 

their economic status and hence en ha nce food security in the hou sehold . 

Although there is an im provement in the food security status of the 

farme rs , when asked of the ir percep ti on about thei r food security 

s ituation 65 .3% of them informed that they are still food in secure . 

4.6. Other Benefits Obtained from Ponds 

In addition to the positive impacts s hown In production of HVH crops 

a nd its contribution towa rds reduc ing househo ld food in security , fa rmers 

who own ponds have gain ed other benefits in the study area . FGD 

partic ipa nts stated that growi ng vege tab les has redu ced th e burden of 

buying learning ma terials to th ei r children beca u se mos t of the students 

sell vegetables whenever they needed money for sc hool expenses . 

Mos t of the fa rmers in the study a rea travel long dis tance from thei r 

home s teads to wate r their livestock a nd fetc h water for their household 

needs . As per th e survey results , the ave rage time ta ken by the sample 

household s to reac h the water source is 45 m inu tes in Negash a nd 5 1 
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minutes in Mai-Quiha. Information obtained from the study reveals that 

the condition is improved to some extent due to introduction of ponds. 

Discussion results reveal lhat most rarmers usc pond wate r for livestock 

watering and household consumption for at least an average of two 

month s after the ponds a re fill ed with waler. Moreover , there a re some 

farmers in the study a rea who use the stored water for livestoc k fattening 

and bee hiving as part of the integrated food security package. 

Availability of water around the homestead saves time of water fetch in g 

for women and they can participate in more productive activities. Most 

survey participants who co nstructed their ponds near their homestead 

showed that their hygien e and sanitation or the household members has 

improved due to availability of pond water. 

According to the d iscussions with the DAs, ponds are a lso useful in 

protecting soil erosion. When ra inwater is collected from different 

catchments, the so il that could have been washed away by the runorf is 

stored in the s ilt trap and put back to plot.s by the farme rs during the 

time of desilting aftcr clean in g the silt trap . This helps to improve the 

fertility of land and hen ce improve agricultural productivity . Moreove r, 

water collected in c lay lin ed pond s or only excavated ponds rech a rges the 

ground wate r paten tial. 
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4.7. Major Issues Related to Construction and Utilization of Ponds 

In Tigray reigion in general an d the study a rea in particu la r large scale 

construction of household ponds has been undertaken starting from 

2002/03. The goal of the regional government was to construct 500,000 

ponds in five years. Due to the ambitious plan and urgent nature of the 

program, there was no pilot constru ction that can show the problem s 

that can be faced during implemen tat ion. As a result, farmers in the 

study area have faced problem s during co nstruction of ponds and 

utiliza tion of the sto red wate r. Th e constra ints have emanated from poor 

design, h igh labour demand of ponds, lack of ski lled experts and 

training, shortage of construction materials and so on. The major issues 

observed related to constru ction and utilization of ponds in the s tudy 

area are discussed below. 

4.7.1. Site Selection and Training 

Deta iled desi gn and technica l specification fo r pond co nstruction was 

prepared by REST a nd TWRDB in collaboration with the regional Bureau 

of Agriculture and Rural Development. The m a nua l served as a base for 

training a nd implementation of the program. A tra ining of trainers was 

give n to Woreda experts for ten days. Foremen were recruited to 

undertake the implementation at vi llage level and the woreda experts 

provided training to the foremen and DAs. However, there was short time 

before implementation of the progra m and the foremen and DAs did not 
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get enough training that can enable them to undertake the construction 

as per the technical specification. 

Site selection is mostly made bv I.h e foremen and some times by DAs in 

colla bora tion with the beneficiary farmers. Someti mes the fa rmers are 

reluctant to accept the advice given by foremen where to locate the pond s 

and the foremen lack experience to co nvin ce the fa rmers abou t the 

proper location of the pond which results in cons truction of pond th at 

cannot collect enough runoff. Wrong site selec tion a lso results from lack 

of skill and ex peri e nce of the foremen a nd DA s in construction of pond s. 

About 25 .9% of the s urvey pa rticipants informed lhat wrong site 

selection is one of the problems they faced during constru ction that led 

to low water s torage capacity of ponds. As per th e information obtai ned 

from the d iscussions with DAs, apart from the wrong s ite selection, lack 

of commitment by farmers to prepare canal for the runoff is also one of 

the problems that results in poor water s torage in ponds. 

Location of ponds has many impli cations in the utilizat ion of th e stored 

water. S ince most of the farmers do no t use the po nd 8S suppleme ntary 

water source for ce rca l production , the ponds co uld serve be tter in HVH 

crops production , livestock waterin g a nd as source of water for 

household need s if located around homesteads. PGD participants in 
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Negash indicated that one of the mam sources of success of ponds m 

their PA is due to the location of ponds near their homesteads. 

Shortage of training given to farmers is another problem observed in the 

study area. About 54.2% of the respondents informed that they were 

given training on the construction of ponds while the remaining 45.8% 

were not given any kind of training when they constructed their ponds. 

Most farmers do not construct the ponds as per the instruction given by 

DAs and foremen. As a result, ponds are constructed without a silt trap 

which reduces the storage capacity of ponds (plate 4.1). In other cases 

even though silt traps are constructed, regular de silting and 

maintenance is required by the users in order to protect the ponds from 

being filled with silt and maintain the water retention capacity of the 

ponds. 

Plate 4.1: Plastic lined pond constructed without a silt trap (Negash) 
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Due to the low awareness provision to th e s ta ke hold ers, the re is a 

tendency of viewing con s truction of ponds as a n end by itse lf while it 

should be considered as a mean s of enh a ncing agri cultural productivity 

by utilizing the stored wa ter. As a result , there is lack of commitment 

from the field forem en, DAs and adm inis tration o ffi c ia ls to guide a nd 

foll ow up the fa rme rs durin g constru c Lion and utilization o f ponds. 

4.7.2 Technical Aspect and Implementation 

Problems related with poor implementation of pond co nstruction occu r in 

all types of ponds that are clay lined , cement lined or p lastic li ned. When 

a pond is constructed using ce ment lin ing, the ratio of cement to sand is 

3 to 1. However, due to lack of awareness of the s ide e ffects a nd with the 

intention of getting immediate benefit, some farmers exc hange the ratio 

and u se one- third cement and two- thi rd sa nd so as to minim ize the cost 

of construc tion and u se the rema ini ng cement for othe r purposes. Th is 

indica tes tha t the re is no proper follow up durin g implementation by the 

responsible experts. Moreover , most farmer s tend to use less qua li ty 

sand from the surrounding which is free of c harge because they cannot 

afford to buy better quality sand. 

After the co nstruction IS completed th e ceme n t lin ed pond s hould be 

watered for seven consecutive davs wh ich is most of the time not 

implemented by the beneficiary fanners. Pa rt ic ipants o f th e FG D 
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informed that some farmers do not water the pond due to shortage of 

water they face during construction of ponds. The above problems 

combined with lack of skill in construction make the ponds susceptible 

to crack which in turn leads to seepage. 

The major problem of plastic lined ponds is puncture of the plastic lining 

due to many reasons. Wild animals get into the pond in search of water 

and tear the plastic with their nails whe n they try to get ou t of it. 

According to the in formation obta ined from FOD participants, farmers 

were told to cover the plastic lining with nat stones so as to avoid the risk 

of damage to the plastic lining. However, the stones created more 

puncture when stepped by livestoc k when they drink water and by 

humans during water lifting. This ha s resu lted from lack of ca uti on 

during selection of nat stones a nd covering of the plastic with the stones. 

Drowning of livestock and people is another p roblem observed in the 

study area. Due to the s lippery nature of pla s ti c linings that a re not 

covered with nat stones, people a nd li vestock a re unable to get out of the 

pond. Even though major damage has not occurred in the two PAs , 

farmers have a fear t.hat t.heir chi ldren might d rown . According to the 

FOD participants, two brothers have died in the woreda. Some farmers 

prefer to construct the ponds away from th eir homestead in order to 

minimize the risk to people and livestock. 
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The risk of drowning has resulted from lack of coverage of all the ponds 

and lack of fences in most of the ponds. Shortage of money to buy 

fencing materials is their major reason not to fence the ponds. FGD 

participants informed that they have been try in g to get permission for 

cutting trees so as to fence their ponds but were not a llowed by the DAs 

and administration offic ials for environmental protec tion purposes. Th e 

DAs in turn advise the farmers to use s tones as fencing material. In 

addition, fodder plants could also be planted around the pond that can 

serve double purpose of using as source of an ima l feed and fence to the 

ponds. Howeve r, many farmers are not committed during implementation 

because most o f them are not convinced during the first stages of 

construction and havc constructed th c ponds to fulfill the quota of ponds 

to be constructed in the area . It has bee n obscrved that the farmers 

prefer to work at safety net programs because it is source of food for their 

immed iate requ ireme nts. 

However, some properly constructed plastic lined ponds covered with Oat 

stones were observed during the study. Since s ta irs a re constructed with 

stones, the po nds are su itablc for water li fting and m inimize the risk to 

human lives and livestock . 
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Plate 4.2: Stone covered plastic lined pond with stairs (Mai-Quiha) 

Clay lined ponds are preferred to plastic lined ponds and cement lined 

ponds due to their longer life span and lower cost of construction with 

locally available materials. However, construction of these ponds is 

highly labour intensive because the clay soil should be properly 

compacted in order to maintain the water retention capacity of ponds 

and some of the ponds are found to be poorly compacted which resulted 

in seepage which led to low storage capacity of ponds. 

4.7.3 Labour Availability 

Construction and utilization of ponds is highly labour intensive activity. 

Availability of labour affects vegetable production especially when the 

timing coincides with other farming activities related to cereal 

production. According to Mills (2004), farmers with labour constraints 

would not plant vegetable until late July when they have available spare 

labour. 
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High labour demand nature of the tec hnology and labour shortage is one 

of the major challenges observed in the s tudy area. About 51.7% of the 

respondents informed that shortage of labour is one of th e ma in 

problems they faced during pond construction. When the stored water is 

used for agricultural purposes or other household needs, buckets a re 

mostly used to lift the water whi ch makes uti lizing ponds inefficient with 

la bour shortage. Th e survey results show that 40.6% of the tota l pond 

users have ra ted labour demand of the technology as a high problem 

while 26% and 12.5% of them have considered it as medium and low 

problem respectively. For the rema ining 20 .9% of the respondents high 

la bour dema nd of the technology is no t a problem in their household s . 

Survey a nd FGD resu lts from the non pond u sers indicate tha t labour 

shortage is one of the constraining facto rs for not adoptin g RWH ponds. 

The results indicate tha t a lte rna tive mitigatin g mea sures s hou ld be ta ken 

when implementin g la bor inte ns ive technologies pa rti cula rly to th e 

households tha t have la bour s hortage. 

4.7.4 Material Availability 

One of th e advantages of pond construction I S the ava ilability of raw 

materia ls at local leve l except for plas tic lining and ce ment which ca n be 

obtained from agric ultural offi ces . Th e type o f pond to be cons tructed I S 

dec id ed based on the nature o f the soil in the a rea and availability of 

77 



materials. In a reas where clay soi l is avai lable, clay lined pond is 

preferable due to its durabi li ty and lower cost of construction. When the 

so il is sandy, plastic or cement lined pond is constructed so as to 

minimize the risk of deep percolation. 

Once the type of pond to be constructed is decided, cement or plas tic 

lining can be obtained from the administration office or ordered from the 

woreda agricultural office through the PA adm inistration officia ls or DAs. 

However , FGD participants informed th at these materials are sometimes 

delayed or totally unavailable at woreda level when request is made by 

the farmers. Accordingly, lots of the dug only ponds available in the area 

are not finished pa r tly due to shortage of materia ls . 

About 58 .3% of pond users in the survey consider shortage of plastic 

lining as one of the major problems observed in the study area . 

Discussions with DA s a nd woreda experts reveal that there is long a nd 

delayed procedure in purchasing a nd tra n sporting of these materials to 

the respective PAs. Some unfinished ponds and underground tankers 

were observed duri ng the study time because of cement shonage 

(plate 4.3). 
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Plate 4.3: Unfinished pond due to lack of cement (Mai-Quiha) 

Even though the DAs and administration officials have indicated that 

there is shortage of supply of the materials, some damaged plastic linings 

were found in the administration office as a result of lack of proper 

management. The plastic linings were stored outside the office for a long 

time and damaged due to wind and radiation. Moreover, some of them 

are eaten by wild rats (plate 4.3). 
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Plate 4.4: Lack of proper storage damaged the plastic linings 

Most of the households have also faced shortage of other construction 

materials such as sand which can be found in their area. Information 

obtained from the FGD shows that the sand soil found in most areas free 

of charge is of low quality and they cannot afford to buy the ones with 

better quality. About 72 .9% of the households have indicated that 

shortage of construction materials is one of the major problems observed 

during pond construction. As a result, low quality ponds are constructed 

which either can collapse or crack. 

Lack of lifting tools is another problem observed in the study area that 

led to inefficient utilization of the pond water. Survey results indicated 

that 96.7% of the participants use buckets to lift water. The alternative 

lifting mechanism is using treadle pump which is available on group 

credit basis. However, farmers tend to averse the risk of taking additional 
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cred it because most of them are a lrea dy users of credit services under 

the food secu rity pac kage. On the other hand, farmers can also rent 

motor pumps from other farm ers at the ra te of 3 0 birr per day. Some 

FGD pa rticipants informed that they rent motor pumps to irriga te their 

vegetable but most rarmers s tick to using buckets du e to lack or 

purchasing power. 

4 .7.5 . Health Issues 

Hea lth of beneficiary s takeholders and the local people is one or the most 

important issues tha t have to be addressed during design and 

implemen tation of any interve ntion. Water s to red can be a place ror 

ma laria breed ing and u se or water rrom uncovered ponds can lead to 

waterborne d iseases. Since the stored water is no t used for drinking 

purposes, no waterborne disease was witn essed in the study area. 

Moreover, the ponds a re not a threat to malaria inrestation as the a rea is 

not malarious. 

Other studies made in Tigray and other regIOns round tha t there is a 

positive corre la tion between ma la ria a nd pond ownership. According to 

Mi lls, in the lowland a reas of Alamata and Raya Azebo ponds were found 

to be a place for mosqu ito breed ing an d the ad ministra tions sprayed the 

ponds with oil. Moreover, mosquito nets were distributed to the nearby 

households so as to protect the peop le rrom ma la ria (Mills , 2004). 
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The different resu lts s how tha t hea lth issu es received no attention during 

the initial designing of the program which cou ld cost peoples ' lives . As a 

resul t , proper measures should be taken to overcome the problem of 

mala ria inc id ents 111 the a reas where the disease is a threat a nd 

preca ution should be m ade to avoid the possibility of occurrence of the 

d isease in the a lready constructed ponds . 

4.7.6. Construction Cos t 

During the early s tage of imple mentation of th e program in 2002/03 

some chosen farmers were provided with al l the con s truction inputs 

including la bour through food for work , plastic lining and ceme n t. Th ese 

farmers did not incur a ny cost except for their own labou r. S ta rtin g from 

2003/04 fa rmers were told tha t they have to cover the cost of ceme n t 

a nd plastic lining a nd were s till provided with the labour force. Starting 

from 2004/05 the government stopped providing any construction input. 

Most of the inputs u sed for cons truction o f ponds a re obta in ed fre e of 

charge. All th e fa rme rs usc fam ily labou r and CO Il CCl the other inputs 

su ch as sto ne s, sand a nd clay from th eir homesteads or a ny place where 

they can be fou nd nearby. The on ly inputs that can be obta ined with 

payment in th e study a rea are pl a s tic lining a nd ce ment. 



Since the cost of cement and plastic lin ing is unaffordable to farmers, the 

government subsidizes the cost significantly. The initial cost of plastic 

lining was birr 1,500 and the government subsidizes 70% of the cost. The 

beneficiary farmers cover birr 600 which is 30% of the total cost. The 

plastic lining is provided on cred it basis to be paid in four yea rs and birr 

30 service fee is paid by the farmers to cooperatives when they are 

supplied with the plastic lining. 

The cement required to construct 0.0169 hectares trapezoidal shaped 

pond is 17.5 quintals. The cost covered by the farmers and subsidized by 

the gove rnment is the same as the plastic lining. The a mount paid to the 

cooperatives is 5% of th e amount of the cost of cemen t covered by the 

farmers. However, the price of the cement is not fixed as that of the 

plastic as it depends on the price available in the market. At present 

cement is not provided to farmers due to its high ma rket price. F'GD 

participants who constructed cement lined pond 1I1 2004/05 informed 

that the cost to be covered by farmers was birr 24 per quintal which 

comes to birr 420 and they paid birr 21 for cooperatives. 

Th e average life s pan of ponds is estimated to be ten years and the 

annual cost of plastic lined pond con struction is birr 63.00 if major 

damage ha s not occurred to the pond which might need additional cost. 

Till the time the survey was undertaken, no farm er has started paying 
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the debt of th e materi a ls they obtained a nd they do not kn ow when they 

a re supposed to pay . This might create inconvenience to farmers if they 

a re required to repay the debt once at the end of th e fourth year. 

Therefore, a mechanism s hould be designed to collect the money on 

annual basis which can reduce the burden to the beneficiary farmers 

a nd can be an incentive to those who did not adopt the ponds. 

High cost of construction is consid ered by the u se rs as one of the maj or 

constraints of pond constructio n. About 70.5% of survey pa rticipan ts 

indica ted that cost of co nstruction is high proble m while 23 .2% of them 

considered it as a medium problem. The remain ing 6.4% did not conside r 

cost of constructi on a s a problem at a ll. 

According to TWRDB / REST des ign manual , when a ll inputs a re taken 

in to account, total cost fo r pl as ti c lined pond cove red with stones is 

about birr 8098.00 and those not covered with stones cost birr 6 131. On 

the other hand, c lay lin ed pond costs birr 5753 which is not affo rd able to 

fa rmers . 

In order to mll1lmlZe the cost of construction, most farm ers use low 

quality co nstruction inpu ts whi ch adversely a ffects the qua li ty of ponds. 

This shows that the program did no t take the purchas ing power of 

fa rmers in to co nsidera tion . 
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4 .8. Perception of Farmers Towards Ponds 

Pa rticipation of stakeholders during initia l stages of des ign and 

implementation is one of the major factors tha t dete rm ine the success of 

new technology adoption . The study s hows that when the program was 

implemented, the be neficiary fa rmers were attending meetings with 

ad ministration officials and experts so as to get in formation about the 

technology with low partic ipation of the farmers. The top- down a pproach 
"-"~ . 

of implementation coupled with the lack of adaptation of the technology 

to the local s ituation led to considerable res is tance by fa rmers to accept 

the interven t ion . 

According to admini s tration offic ials a nd DAs, when the progra m was 

initially implemented in 2002/03, the governmen t provided construction 

materials including plastic lining free of charge in a form of incentive and 

motivated farmers to construct ponds. However , the provision of the 

lining s topped in 2003/04 and the fa rmers were informed they will pay 

30% of the cost in the future. 

In order to reduce the re luc tan ce of farmers and gain acceptance to the 

tech nology, labour force was provid ed in co n struction of th e ponds in 

2002/03 a nd 2003/04 by mobilizing farmers in the form of food for work 

by paying food grain s. During those years 20 qui ntals of wheat used to 
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be provided as remuneration upon comple tion of one pond to the farmers 

who participated during constructio n including the owner of the pond. 

Even though there were few fa rmers who constructed ponds to use the 

stored water for productive purposes, most of the farmers became willing 

to construct the ponds so as to get the remuneration of food grain. Th e 

provision of incentive in the form of labour mobilization and food grain 

was stopped starting from 2004 /05 and farmers are su pposed to u se 

their own labour for construction. This resu lted in a cons id era ble decline 

of the rate of pond adoption in the study area. For exa mple , a pla n was 

made to construct 2 00 ponds in the woreda during the 2006/07 fisca l 

year. However , construction of a s ingle pond was not completed till the 

time the research was conduc ted in April 2007. 

Though most farmers were not convin ced about th e benefits that can be 

obtained from util izing ponds as s upplementary water so urce for 

agricultural activiti es, awarenes s is now improved as there are some 

committed fa rmers whose efforts in using pond water has brought 

change in their living standa rd. In addition , the government is trying to 

motivate the farme rs to util ize ponds by providing incentive to the model 

farmers which created accepta nce of the technology. Most farme rs accept 

the technology because th ey a re convin ced a bou t its benefi ts in 

mitiga ting the prob lem of water scarcity whi le some of the m are will ing to 
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use the stored water for the production of HVH crops so as to get the 

ince n tive provided to th e fa rmers who utilize ponds for productive 

purposes . 

Farmers who own ponds were asked abou t their pe rception about the 

success of the program. Survey results show that 52% of the participants 

have ra ted construction of ponds as moderately successful while 38% of 

them rated it a s successful. The remaining 10% of the surveyed 

house holds have ra ted ponds as fa iled water harves ting struc ture in the 

study area. 

Non-users of ponds have participa ted in the su rvey a nd FGD in ord er 1'0 

know their perception about the technology and their reason not to 

construct ponds. FGD participants have informed that the main 

constra int for adoption of ponds is labour s hortage in the ir family. As per 

the results of the survey, 6.7% of the pa rticipants do not need ponds 

becau se they have enough water supply. 

Labour shortage is one of the mai n reasons for not adoptin g pond s for 

44.3% of the non use rs participated in the su rvey wh ile 40.3% of them 

have la nd s hortages. The remaining 8 .7% ha ve s tated that high cost of 

pond co n struction is the major constra int for adopting ponds. In 
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addition, location of the plot from their homestead was indicated as one 

of the limiting factors in construction of ponds . 

All the farmers who participated in the F'GD a re aware of th e benefits 

that can be obtained from utilization of ponds. However, as per the 

information obtained from various discussions, there are still farmers 

who can a fford to construct ponds but are relu cta nt because they are not 

convinced about the benefits that can be obtained from the small scale 

RWH schemes. 

When the non users were asked about their economic status compared 

to the users, 54 .8% indicated that the users a re economically better off 

due to the income they obtain from the sa le of HVH crops while 45.2% 

stated that there is no difference in the we ll being of users of the 

technology with non users due to low water storage capacity of ponds. 

About 80.6% of the non- user households are interested to construct 

ponds if they ge t financia l and la bour support whi le the remaining 19 .4% 

of them prefer to con s truc t unde rground ta nkers which requires smaller 

s pace .This indicates that gra ss roots leve l participation is crucial before 

introducing any type of technology in orde r to explore the co nstraints at 

the local level a nd adapt th e technology acco rdingly which in tu rn IS on e 

of the key factors to th e success o f any development endeavour. 
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CHAPTER FIVE 

SUMMARY, CONCLUSION AND RECOMMENDATION 

Agriculture in Tigray is cha racterized by s mall scale subsistence rain-fed 

farming with low productivity resulted mainly from mo isture stress which 

led to high leve l of household food in security. In line with the national 

food security strategy, the regiona l government has designed a n 

integrated food secu ri ty program for drought prone areas (IFSP-DPA) that 

focused on 16 high ly food insecure vulnera ble woredas . 

Kilte Awlaelo woreda is one of the c hronica lly food in secu re woredas 

included in the program. Different tec hniques of wate r ha rvesting have 

been designed and adopted to improve agricu ltural productivity and 

reduce food insecurity . Due to the local availability of construction 

ma teria ls, re la tive ly low cost of construction a nd s im plicity of th e des ign 

to construct by unskilled labour; large scale construction of household 

ponds was given high priority. As a result, 5,019 ponds were co ns tructed 

during 2002/03 to 2005/06.The purpose of the study is to assess the 

benefits and cha lle nges of hou sehold pond s in selec ted keble s of the 

woreda. The major re s u lts of the study a re summarized as follows. 

Adoption of pond s has enabled farmers to grow HVH crops by using the 

stored water as s upplementary irrigation. These crops are additional 

sou rces of income and are u sed for hou se hold co n sumption . Th e main 

crops grown are vegetables, fru its, gesho and spices. Before introduction 
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of the technology mos t fa rmers used to grow cereal crops and growi ng of 

HVH crops was not widely practiced. Even though the major crops grown 

a re s till cereal crops, farmers a re able to d ivers ify their crop production 

by growing HVH crops. 

The study revealed lhal ulilizing lhe s lOred wale r for HVH crops 

production has increased food availabi lity in the house hold s. Income 

obtained from sale of these crops has e nabled to e nha nce the purchasi ng 

power of farme rs which can improve the households' access to food a nd 

improve their food security status. The contribu tion of HVH crops 

production In enhancin g hou sehold food security is not only through 

generation of Income to pu rchase other food item s but a lso through 

diversifying the d iet composition of househo lds which improved the 

nutri tional status of pond use rs. 

One of the m ajor objectives of pond con struction IS to u se the stored 

water as supplemen tary irrigation for gra in crops production a nd 

mitigate the problem of crop failure. However, the study results indicate 

that only few fa rmers have used the pond as supplementary water source 

for cereal crops production wh e n the ra in stops durin g the critical crop 

matu rity pe riod. Most farm ers are relucta n t to accept the possibility of 

u s ing the sto red water to reduce crop failurc. Furthermore, it is time 

taking a nd tedious to irrigate th e plots due to high water requirement of 

the crops . 
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Apart from agricu ltural production, pond water is a lso u sed as drinking 

water for livestock and for domestic purposes which has to some extent 

minimized the burden of water fetching and livestock watering. Moreover, 

rainwater storage in ponds is u seful in reducing soi l erosion and 

recharging ground water potential. 

Even though adoption of ponds has brought improvements 111 

agricultural productivity, 1I1 come and household food security; its 

implementation has faced many problems. The ma 1l1 problems are 

re lated to low attention given to adaptation of the technology to the local 

situation, poor design, wrong site selection, lack of training to DAs and 

field foremen, lack of awareness creation to the beneficiary farmers, high 

labour demand, shortage of supply of construction of m a terials, high cost 

of construction, and so on. 

Based on the results of the study, the following issues a re suggested for 

future consideration to improve the performance of ra inwater harves ting 

technologies. 

» The design of the pond should be revised in order to mitigate the 

problems faced during adoption of the technology 

" Coordination and pa rticipation of beneficiary farmers and other 

stakeholders is important during planning and implementation 

stages of the program 
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:» The capacity of woreda and PA level experts shou ld be improved 

through training so as to provide the farmers proper technical 

assista nce which can improve the qua lity of po nds 

> An assessm ent of a lternative water sources s hou ld be undertaken 

before construction of ponds and ra in water harvest ing shou ld be 

a n integrated part of other water harvesting schemes. In add ition, 

socio- economic situation of the loca l communi ty shou ld be given 

due con s idera tion 

» Users of the techno logy should be trained during adoption of the 

structure. Moreover, farmers s hould be supe rvised how to utilize 

the stored wate r fOl- enha nced productivity and income 

;;. Adoption of a ny techno logy s hould be sta rted o n pilot basis an d it 

can be extended if the intended benefits are obta ined fro m the pi lot 

structures. Furthermore, solutions ca n be sought for the problems 

that might be fa ced during adoption of the technology without 

incurring significant cost 
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Annex I 
Questionnaire prepared for RWH pond lIse,'s 

l. Househo ld Characteristics 

1.1 Indicate the household size I = Male 2= Female 3=Total _ _ _ 

1.2 Fill the fo llowing household characteristics 

Name of family Relationship to the Sex(2) Age Marital Educat 
No 

mem bers respondent( I) status(3 ) ·ion(4) 

i , I ~±. I I 

I - -~--- ~-- --- . _- - -~-I--.- ---1 ... ..• _ . -~I i 
i i I 

Coder!) 

I=husband 

2=wife 

3=daughter 

4=son 

5=mother 

6=father 

7=grandson 

8=granddaugh ter 

9=others (specify) 

i 

Code(2) 

I =male 

2=female 

Code(3) 

I =never married 

2=currently married 

3=widowed 

4=divorced 

5=separated 

I 

Code(4) 

I =ill iterate 

2- rcad & write 

3= 1-6 grade 

4=7-8 grade 

5=9-10 grade 

-.-J 

6= 1 1 -12 grade 

7=0lhers (specify) 

1.3 Who IS the J11 aln economic provider fo r the hou sehold~ (Put in order of 

importance) 1 =husband 2=wife 3=son or daughter __ 

4=relati ves in the household 5=relatives somewhere e l se_~_ 

6=others (specify ) ___ _ 



1.4 What are the wealth indicators in the communi ty7 (ind icate as many as possible) 

I =Livestock 2= Mule and donkey 3=corrugated iron roofed house 

3=Radio 4=senciing children to school 5=others (specify) __ _ 

1.5 Wealth rank ing of the household according to local standards 

I =rich 2=medium 3=poor 4=very poor 5~oth e rs (specifYJ _ _ _ 

n. Household Resources and Mean s of Livelihood 

2.1 Total Land size ____ (You can use hectare or local measurement ) 

2.2 Land under cu lti vation ------
2.3 Fallow land _ _ _ _ _ 

2.4 Grazing land ____ _ 

2.5 How do you evaluate the cond ition of rainfa ll of the area for crop product ion7 

I =excess 2=sufficient 3=i nsuffic i ent 4=very low 

2.6 Is there any record of crop fa ilure in the area due to shortage of rain fa ll 7 

I=yes 2=no 

2. 7 If yes, indicate the yearls ____ _ 

2.8 What kind of crops do yo u produce? (put in order of importance) 

I =te ff 2 ~' \\h eat Jo Sorghum 

7=Onion 

4=Barley __ .. 

8=Tomato 5=pulses__ 6=Potato 

9=Pepper__ IO=Cabbage I I =Others(specify), _ _ _ 

2.9 What is the major occupation of the household? 

I =crop production 2=mi xed farmi ng 3=li vestock production 

4=others (specifYl _ _____ _ 

2. 10 Do you have add itional income that supplements your major occupation? 

I=yes 2=no 

2.11 If yes. state in order of their importance 

I =sale of crop producti on ~ . sa le o j" vege tabl es 3 · sale of lives tock 

4=sale of livestock proc! uc ts._ 5=earn ings frolll daill ' laboring._ 6=petty 

trading__ 7=sa le of local drinks__ 8=sal e of honey __ 9=sale of 

chicken and eggs __ I O=sales of pottery __ I I =sale of fuel wood and 

charcoal --- 12=relllittance/gifi _ _ 13=others (specify) ___ _ 



2. 12 How is yo ur agricultural production in times of adeq uate rainfalP 

I =excess for annual household consumption 2=sufficient for annual household 

consumpti on 3= sufficient for nine months consumpti on 4=sufficient for SIX 

months consumption 5= sufficient for th ree months consumption 

6=others (specify) ___ _ 

2. 13. How is your agri cultural production in times of inadequate ra infall ? 

I =sufficient for annual household consumption 2= suffic ient fo r nine months 

consumption 3=suffic ient for six months consumption 4= sufficient for 

three months consumption 5=others(specify) ____ _ 

2.14 Have yo u ever faced food shortage? I =yes 2=no 

2.15 If yes. indicate the yearls _________ _ 

2.16 If yes to question 2. 14. what was the reason? I =Iand shortage 2=oxen shortage 

3=labor shortage 4=poor land productivity 5= shortage of manu re & fertili zer 

6=erratic rainfall pattern 7=others (specify) _ ___ _ ___ _____ _ 

2. 17 What did you do to cope wi th the problem of food shortage" 

I =rent farm land 2=borrow money 3=borrow cereals 4=assets sale 

in da il y laboring 6=engage in food fo r won.l/safety net 

7=others (specify) ______ ___ _ __ _ 

5=engage 

2. 18 Which crops are the major sources of food (staple foodl for yo ur household? 

I =teff 2=wheat 3=barely 4=sorghum 5=maize 6=others(spec ifyl _ _ _ 

2.19 Indicate the ave rage number of meal s per day in your household? 



2.20 A nnual Gr'ain production 

Rain fed Water from.2..ond s lIsed as s ll£j)lementary 
Area cultivated Total Prod uction Area Cultivated Total prodllction(qllintal) 

Crop Item 
f---

'" r- oo '" r- , 00 '" r- oo '" r- oo 
c- ~ '" a- '" , '" '" '" '" '" '" '" c- o ~ a- '" I ", a- '" '" '" a- a-- 1 - - - - 1 - - - - - - -

1 I 
--

-~ Wheat 
\----

L ____ 
-

Mai ze I 1 - T Sorghum 1 1 , --
Teff 1 1 - - -
Barley ! ! 
Pulses I I I 
Oil seeds I i I , 

I 
--._ .. -- r 

I 
- - - -----

Millet i , 
- ._---

Oats I , 
, 

----_. 
, 

I 
, Spices 

-- , I - _--.L 
Others ! -"r 

I I I - -
Total I I --- , - -



2020 Annual Groain production 

Rain fed Water from ponds used as supplementary 
Area cultivated ! 

I 
Total Product ion Area Cult ivated Total production(qu intal) 

Crop Item 

I~ 
'" .... OC> r- oo ~ r- oo ~ r- oo 
0 0 0 I ~ ~ ~ ~ ~ 0 0 0 0 
0 0 0 , 0- 0 o, 0 0 ~ 0 0 0 - - - 1 - - - - - - - - -

'- 0 

Wheat L -
I Maize I 
j SorghLJ'~ 

T ---- -f --- I 
I Teff -r-

-----I Barley I I 
I Pul ses I ----

Oilseeds I 
I Millet I I . 
I Oats I I - I o. 

I Spices 
-- -_. ._L I .. - -I Others 

, 

+ I ---- ! 
0--- ., 

I Total 
, 

I . I - --



2.21 A nnual incom e from vegetable, f,·uits and Gesho production 

Crop Item Using Rainwater Harvesting Ponds Rain fed 

Total I Total Income ( in Total production I Total Income(in 
production(in Kg) i bi rr) I birr) I 

I , , , 
I , I I i I i I 

, 
i , i I 

'D t- oo .,0 t- oo >C t- oo ~ t- oo 
~ CO' G' '" ~ ~ ~ ~ CO' ~ G' ~ 
~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ - - - - - - - - - - - -

Onion I 

Tomato 
Potato 
Pepper 
Cabbage 
Garl ic l- i , 
Lettuce -J ' ___ I , 

Spi nach -------- i Beetroot 
~-.---- I 

Orange I 1----1---- I i 
Manoo I ti-Papaya 
Guava I :--, 

Banana ----i Gesho 
Others 
Total 1 

2.22 Annual income from No n- Ag ricultural So urces in 1998 

Item ! Ann ual Income 

Petty trad ing ===3------
Pottery 
Sale of local beverages I 
Sa le of firewood/charcoal , 

Assistance li·om re lati ves 
+- --

Food for work/safety net ----
Waae labour 
Oxen hired 
Others 
Sub-total 



2.23 Do you own livestock at present? I =yes 2=no 

2.24 If yes, indicate the type and number 
Num ber 

Cattle Oxen 
Cows 
Heifers 
Bul ls 
Calves 

Sub Total 
Sheep and Goat Sheep 

Goat 
Sub total - ---- - - _ •. __ .-
Equines ~orses 

Mules 
Donkeys 

Sub total 
Grand total 

2.25. How many chicken do you own? ___ ___ _ _ _ 

2.26. What are the sources of your animal feed ? (ind icate as many as possible) 

1 =communal grazing 2=around the backyard 3=own grazing land 4=crop 

residue 5=weed ing plant 6=fodder plant 7- hay 8=others(specify) --

2.27 Do you face shortage of ani ma l feed? I =yes 2=no 

2.28 If yes. what do you do to cope with the prob lem? I =Iimit the num ber of li vestock 

2=purchase additional fodder fro l11 other sou rces 3=use cactus 

4=others (specify) _ _ _ 

2.29 Are the oxen you possess enough for your farm operation? I =yes 2=no 

2.30 If no. means to get addi tional oxen I =exchange with labor 2=hire 

3=oxen sharing 4=others (specify) ____ _ 

III Issues Related to Rainwater Harvesting Technology 

3.1 Do you have your own rai nwater ha rvesting pond? I =yes 2=no 

3.2 When was the structure constructed? - ----
3.3. What is the base of the pond? I =cement lining 2=plastic lining (geomembrane) 

3=c1ay lining 4=excavatecl onl y 5=othe rs(spec i fy) _____ _ 



3.4 who introduced the technology to you~ 

I ~Development Agents 2~Nei gh bors 3~Researchers 4~Extens i on Agents 

5~Non government organizations 6~ot he rs(spec ify) _____ _ 

3.5 For what purpose are you using rainwater harvesting structures~ (i ndi cate as many as 

possible) 

I ~Domestic water suppl y 2~livestock watering 3~vegetable production 4~fru i t 

producti on 5~grain crops production 6~others (specifyJ ___ _ 

3.6 Do you have any specia li zed training on rainwater harvesting technology~ 

I ~yes 2~no 

3.7 If yes, who provide you the training? I ~Devel opment Agents 2~Ne i ghbors 

3~Extension Agents 4~others (spec ify) ____ _ 

3.8 Is the pond constructed with your full consent~ I ~yes 2~no 

3.9 Did you participate during construction of the pond? I ~yes 2~no 

3. 10 If yes, in what way did you partic ipate~ 

I ~simply attending di sc ussion/meeti ngs 

expressing feelings. ideas. views etc-

2~attendi ng meetings and actively 

3 ac ting as an informant 

4 ~s ite selection 5~others (specify) _________ _ 

3.11. What contribution did yo u make during pond constructi o n~(i ndi cate as many as 

possible) I ~ I abor 2~material 3~money 4~others(spec ify) ____ _ 

3.12. How many hectares of your land is used for pond construct ion ~ _____ _ 

3.13. How do you evaluate the land used for pond with the remaining land yo u have? 

1 ~most fert il e 2~ l ess fertil e 3~no difference 4~others(spec ify) __ 

3. 14. Do you use a ll the harvested ra i nwater~ I ~yes 2~no 

3. IS. If yes. is the stored water enough for your househo ld and agr icu ltura l needs~ 

I =yes 2~no 

3.16. If no to questi on 3.11. what is the reason0 (indicate as many as possible) 

1 ~shortage of water 2~poor wate r qua li ty 3~ri s k y 4~ l abor shortage 

S~others (spec ify ____ _ 

3.17 What mechanism do you use to lift water~ I ~treadl e pump 2~buckets 

3~motor pump 4~others(spec i fy) _____ _ 



3.18 What type of crops do you grow by using the stored water? (indicate as many as 

possible) 

I=wheat 

8=garlic 

2=barely 3=teff 4=sorghum 5=onions 6=tomato 7=cabbage 

9=pepper 10=spices I I =others (specify) _ _ _ 

3.19 Why do yo u prefer to grow such produce? 

I =better price 2=good production 3=preferred for own consumption 

4=high disease resistance 5=needs short time 6=others (specify) ___ _ 

3.20 Which of the produce have you adopted through the use of rainwater harvesting 

structures~ I =wheat 2=barely 3=teff 4=sorghu m 5=spices 6=onions 

7=tomato 8=cabbage 9=garlic 10=pepper II =others (specify) __ 

3.21 If there are any new produce adopted with ponds. why do you choose them~ 

I =househo ld demand 2=requires less labor 3=app ropriate for the climate 

4=easy to apply the stored water 5=others (spec ify) ___ _ 

3.22. Are there any problems during construction of rainwater harvesting structures? 

I=yes 2=no 

3.23. If yes, what are the problems~ I =wrong site selection 2=shortage of labor 

3=shortage of plastic lining 4=others(specifyl ___ _ 

3.24 Are there any problems during use of the stored ra inwater') I =yes 2=no 

3.25 If yes, what are the problems~ (rank them in order of importance) 

I =poor water quali ty_ 2=lack of operational skili /training__ 3=poor 

maintenance 4=lack of lifting tools_ 5=high disease prevalence __ 

6=drowning_ 7=seepage__ 8=labor shortage 9=others(spec ify) __ _ 

3.26. Have rainwater harvesting ponds brought any sign ificant change in relation to 

fodder availability? I =yes 2=no 

3.27 If no, what is the reason? I =poor water quality 2=insufficient water 

3=ineffi cient management 4=others (spec ify) ______ _ 

3.28 How has yo ur household income changed due to the use or rainwater harvesting 

structures? I =s li ghtl y improved 2=moderately improved 3=highly improved 

4=slight ly decreased 5=highl y dec reased 6=no change 7=others(specify) _ _ _ 



3.29 How many hours did you use to travel to fetch water for household uses and for 

li vestock befo re introducing ponds~ __ 

3.30 Do yo u still travel to fetch water for household uses and li vestock ~ I =yes 2=no 

3.3 1 What positive impacts of ra inwater harvesting ponds have you observed? (rank In 

order of imponance) 

I =increase in number of meals eaten per da\' 

2=improve in the type and varietv of food eaten 

3=increase in the amount of money spent on educat ion. health. clothing. housing.etc 

4=improve in the ab ility to co pe with drought 

5=increase in agricultural producti vity 

6=increase in income 

7=di versification of crops grown 

8=better hygiene and sanitation 

9=short di stance trave led for water 

10=improve the availability of ani mal feed 

11 = others (specify) _____ _ 

3.32 Rank the following problems relatcd to rainwater harvesting ponds 

Ex tent of the problem 
.--- -._-_ . . __ .. _.-- ---~ 

Indicators I high= 1 Medi um=·2 low=3 4=not a 
I problem --i ----------

High cost of construction 
Low water stored 
Drowning of li vestock 
Shortage of land 
Demand labor 
Malaria infestation 
Management difficulty 
Lack of market for the produce 
Low price for the produce 
Shortaoe of finance 
Shortage of plasti c lining 

t 

Shortage of construction m~ter i al s _______ .... 
------~----.-

Seeeage .. I 
I Others(spec i fy) 

--- _____ L_ - -----



3.33 How do yo u rate rainwater harvesting ponds? I =successful 2= moderately 

successful 3~fa il ed scheme 4~can·t say 

IV. Issues rela ted to food security 

4.1 How many months per year do you Lise to consume fi·om your own production before 

introducing rainwater harvesting lechnology? ______ ~ 

4.2 How many months per year do you consume from yo ur own product ion afte r 

introducing rainwater harvest ing lechnology" ______ ~ 

4.3 Has using rai nwater harvesting technology improved food avai labil ity III the 

household? I ~yes 2~no 

4.4 [f no, why" _________________ _____ ___ ~_ 

4.5. How many meals per day do you use to eat before introducing R WI-! structures" 

I ~once 2~tw i ce 3 ~three ti mes 4~ others (spec ify) _ ______ _ 

4.6 How many meals per day do you eat after introducing R WI-I structures" 

1 ~once 2~twice 3~th ree times 4~ others (specify 

4.7 How do you view the variety of your food after uSing rai nwater harvesting 

technology" 

I ~bener 2=worse 3=no change 4~others(spec i fy) ____ _ 

4.8 How do you view the health cond ition after introducing rainwater harvesting 

technology? 1 ~better 2~worse 3~no difference 4~others (specify) 
~~~ 

4.9 [fworse. wh y" _______________________ _ 

4. 10 How do yo u rate yo ur food securi ty status after using ra in wate r harvesting 

techno logy" 

1 ~bette r 2~wo rse 3 ~ no change 4~others (spec ify) _ _ ___ __ _ 

4.1 I Do you feel you are food secure" I ~yes 2~no 

4.12. lfno. wh)''' ____ _ 

V. Ma rket 

5.1 Do you go to market? I ~yes 2~no 

5.2 [f yes. wh y"( incli cate as many as possible) 1 ~to buy grain 2~to buy indust ri al 

supp lies(eg. salt, sugar. etc) 3 ~to se ll grain 4~to se ll vegetables 



5=to sell fue l wood/charcoal 6=to sell egg and chicken 7=to se ll li vestock 

products (milk, butter, etc) 8=others (specifYl _____ _ 

5.3 How do yo u sel l your produce') (indicate as many as possiblel 

I =take produce to the nearby market 2=traders buy fi'o m the field 

3=contract with inst itution 4=others (specify) __ _ 

5,4 \-low far is the nearby market from yo ur plot ______ Kms. 

5.5 HOI\' do vou transport vour produce to the nearby market'" I ~using pack animals 

2=carry it mysel f 3=pub lic transport 4 ~others (spec ify) 

5.6 How long does it take you to the nearby market on l'oot') _____ hrs. 

5.7 How often do yo u go to the market to se ll yo ur produce? 1 =once a week 

2=once in two weeks 3=once a month 4=others (spec ify ) __ _ 

5.8 Do you face a problem in se lling your produce? 1 =yes 2=no 

5.9 rf yes, what type of problems? 1=low price 2=lack of transport 

3=low demand for the produce 4=others (specifYl ___ _ 

V I Cred it Facilities 

6.1. Is there micro-li nance in stitution in your area') 

6.2. Ha ve YOLI borrowed money l'or the last four yea rs') 

I =ves 

I =yes 

2=no 

2=no 

6.3. If yes. why? 1 =to purchase li vestock 

3=to buy modern fa rm inputs like fe rtil izers 

6,4 Have you faced fai lure to repay the loan? 

2=to purchase farm tools 

4=others (specify) __ 

1 =yes 2=no 

6.5 What other credit source do you use? I =individual lender 2=relatives 

3=fri ends 4=cooperat ives 5=others (specifyl ___ _ 

6.6 If you do no t borrow at al l, what is the reason? (indicate as many as possible) 

I =fear of being in debt 

4=don't need credit 

6.7. Do you save" 

2=high interest rate 3=fear of fai lure to repay 

5=others (specify) __ _ 

1 =yes 2=no 

6.8. If yes. in what form do you sal 'e'-' I =ikub 2c-·in the l'o rm of jewell' v 

4=save in a bank 5=others (specifyl ___ _ 



Annex II 

Questionlla i,-e prepared fo,- nOli-users of RWH ponds 

I. Household Characteristics 

1.1 Indicate the household size 1= Male 2= Female 3=Total __ _ 

1.2 Fill the following household characteristics 

Name of family Relationship to the Sex(2) Age Marital Educat 
No 

members respondent( I ) . sta tus(]) -ion( 4) 

I 

I 
.~ 

I --r 
Code (J) 

I =husband 

2=wife 

3=dallghter 

4=son 

5=mother 

6=father 

7=grandson 

8=grandda ll ghter 

9=0lhers (specify) 

-

Code(2) 

I =male 

2=femal e 

I 

Code(3) 

I =never married 

2=currentl y married 

]=widowed 

4=d ivo rced 

5=separated 

L_ I 

Code(4) 

I =ill iterate 

2=read & write 

] =1-6 grade 

4=7-8 grade 

5=9-10 grade 

6= I I - I 2 grade 

7=others (speci fy) 

I.] Who is the main economi c provider for the household? (Pu t in order of 

importance) I =h llsband 2=wife ] =son or daughter __ 

4=relatives in the household 5=relatives somewhere else 

6=others (specify ) _ _ _ _ 

I 



1.4 What are the wealth indicators in the community? (indicate as man y as poss ible) 

I =Livestock 2= Mule and donkey 3=corrugated iron roofed house 3=Rad io 

4=sending children to schoo l 5=others (specify) ______ _ 

1.5 Wea lth rank ing of the household accord ing to loca l standards 

I =rich 2=medium 3=poor 4=ve ry poo r 5=others (speci fv) ---

II. Household Resources and Means of Live lih ood 

2.5 Total Land size ____ (you can use hectare or loca l measurement) 

2.6 Land under cu ltivatio n _ ____ _ 

2.7 Fallow land ____ _ 

2.8 Grazing land ____ _ 

2.5 How do you evaluate the condi ti on of rainfall of the area for crop production 0 

I =excess 2=sufficient 3=insuffic ient 4=very low 

2.6 Is there any reco rd of crop fai lure in the area due to shortage of ra infa ll 0 

2=no 

2.7 If yes, indicate the year/s ____ _ 

2.8 What kind of crops do yo u produce0 (put in o rder of im po rtance) 

I =teff 2=wheat 3=Sorgh ulll 4= Barley_ 5=pulses __ 

6=Potato 7=Onion 8=Tomato 9= Pep per _ _ 

IO=Cabbage_ II =Others(spec ify)~ __ 

2.9 What is the major occupation of the household? 

I =crop production 2=mixed fa rmin g 3=an imal husbandry 

4=others (specify) ______ _ 

2.1 0 Do you have additi ona l income that supplements yo ur major occupati on0 

I =yes 2=no 

2. 11 If yes. state in order of their importance 

I =sale of crop production 2~ sale or legetab lcs Y sa le or li ves tOCK 

4=sale of livestock products_ 5=earnings from da ily labour_ _ 6=pell)' 

tradi ng__ 7=sale o r local drinks 8=sale of honey _ _ 



chi cken and eggs__ I O=sale of potte ry __ I I =sale of fuel wood and 

charcoal 12=remillance/gi ft__ 13=others (specify) _ _ _ 

2. 12 How is yo ur agri cultural product ion in times of adequate ra infal l? 

I =excess fo r annual household consumption 2=sufficient for annual household 

consumption 3= sufficient for nine months consumption 4=sufficient for 

six months consumption 5= sufficient for three months consumption 

6=others (specify) ______ _ 

2. 13. How is your agricu ltural production in times of inadequate rain falP 

I =sufficient fo r annual household consumption 2= suffi cient fo r nine months 

consumption 3=sufficien t fo r six months consumption 4= suffic ient 

for three months consumption 5=others (specify) ___ . __ _ 

2.14 Have you ever faced food shortage? I =yes 2=no 

2.1 5 If yes. indicate the vear/s _ _ _ _ ___ ___ _ 

2. 16 If yes to question 2.14. what was the reason? I =Iand shortage ~=oxen shortage 

3=labor shortage 4=poor land product ivity 5= shortage of manure & 

fertilizer 6=errat ic rainfall pattern 7=others (spec ify) ____ _ 

2.17 What did you do to cope with the problem of food shortage? 

I =ren t farm land 2=borrow money 3=borrow cereals 4=assets sale 

5=engage in daily laboring 6=engage in food for word/safety net 

7=others (specify) ___ _ 

2.18 Which crops are the majo r sources of food (sta pl e food) fo r your household? 

I =teff ~ =wheat 3 "~barel v 4 ~ so rgh u m 5=others( speci fv) __ 

2.1 9 Indicate the average number of meal s per day in your household"_ 



2.20 Annual Grain production 

Rain fed Prod uction 
Area culti vated Total Producti on(quinlal s) 

Crop Item 

Teff 
Bar ley 
Pulses 
Oil seeds 
Mill et 

Oats 

~~~~~~~----f--~---~I---Ir-~I------I--~----!l-~ 



2.21 Annua l income from vegetable, fruits and Gesho production 

I Crop item 

I 

Rainfed production 
Total production (in Kg) Tota l income (in birr) 

co 
a­
a-, -

Onion ' i 
~--------~---+--~-----~I-- ----+-!--~----~ 

Tomato I 

r-1=-)o_t_a_to _______ 'I ___ -+ _____ ~----- _1 _____ 1 _______ -1 _ ___ --1 

Pepper i 1---------"1-------1 
Cabbage i I 
~~~---+_-_+--+_--}-- -----1----1 

Garlic t I f--:"'-==-=---------1----+----I-------l-------- --------- - --­
Lettuce 
Spinach 
Beetroot 
Orange 
Mango 
Papaya 
Guava 
Banana 
Others 
Total 

2.22 Annual income from No n- Ag ricu ltural Sources in 1998 

- ------------ -
Item Annua l Income(i n birr) 

Petty trading 
Pottery 
Sale of local beverages 
Sa le of firewo od/charcoal 
Ass istance from relatives 
Food for work/safety net 
Wage labour 
Oxen hired 
Olhers 
Sub-Iota l 



2.23 Do you own li vestock at present? I =yes 2=no 

2.24 If yes. indicate the type and number 
Number 

Cattl e Oxen i 

I Cows 
I , , 

I I Heifers I 
: Bull s 

'-Call'es 
I ---l 

Sub Total , 
1- _ , - - ----

Sheep and Goat Sheep i 
Goat 

Sub total 
Equines Horses 

Mules 
Donkeys 

Sub total 
Grand total 

2.25. How many chicken do you own0 ________ _ 

2.26. What are the sources of your animalfeed0 (i ndi ca te as many as poss ible) 
I =communal grazing 2=aro und the backvard J ~own grazi ng land 

4~crop resid ue 5--weeding plant 6=lodder plant 7- ha\ 8~o t hers( speeif\' ) 

2.27 Do you face shortage of animal feed" I =yes 2=no 

2.28 I I' yes, what do you do to cope with the probl em0 

2=purchase addit ional fodder from other sources 

4=others (specify) _ 

I =Iimit the number of li vestock 

3=use cactus 

2.29 Are the oxen you possess enough for yo ur farm operati on0 I =yes 2=no 

2.30 If no, means to get add itional oxen I =exchange with labor 2=hire 

3=oxen sharing 4=others (specify) ____ _ 

lIT IsslIcs Rclated to Rainwater Harvesting Technology 

3. 1 Do you have your own rai nwate r harvesti ng ponds" I ~ \'cs 2-"no 

3.2 Ifno. clo you apply any rainwater harvesti ng tec hnology0 I=yes 2=no 

3.3 I r yes. what type of technology are you appl yingO I =roo f wa ter harvesting 



2=commun ity pond 3=fl ood di ve rsion 4=others(specify) ____ _ 

3.4 If no to quest ion 3. 1, what is the reason? (Put in order of importance) 

I =ri sky__ 2=costl y__ 3= have enough water supply __ 

4=labor shortage__ 5=shonage o f land__ 6= Lack of awareness __ _ 

7=others (specify) _____ _ 

3.5 How do you eva luate your economic status wi th those who use household ponds') 

I=beller off 2=wo rse otT ) .ono dilTe rence 4=othersispec ify ) --
3.6 Are yo u wi II ing to appl y household ponds if yo u get some II nanc ial ass istance? 

I =yes 2=no 

3.7 Ifno , why? ___________ _ 

IV. Market 

4.1 Do you go to market? I =yes 2=no 

4.2 If yes, why?(indicate as many as poss ible) I=to buy grai n 2=to buy industrial 

suppl ies(eg. salt, suga r. etc ) 3=to sell grain 4=to se ll vege tables 

5=to sel l fue l wood/charcoal 6=to sell egg and chicken 7=to se ll li vestock 

products (milk. butter. etc) 8=others (spec il\) __ . ___ _ 

4.3 \-low do you se ll yo ur produce? (indicate as man\' as poss ib le) 

I =take produce to the nearby market 2=traders buy from the ti eld 

3=contract with institution 4=others (specify) __ _ 

4.4 How far is the nearby market from your plot _____ Kms. 

4.5 \-low do you transport your produce to the nearby market? I =using pack animals 

2=carry it myse lf 3=public transport 4=others (specify) _____ _ 

4.6 \-low long does it take you to the nearby market on foot? hI'S. 

4.7 \-low often do you go to the market to se ll yo ur produce? I =once a week 

2=once in two weeks 3=once a month 4=others (spec ify) __ _ 

4.8 Do you face a prob lem in sell ing Valli" prociuce? I=ves 2=no 

4.9 I f yes. what type of problems? I =Io\\' price 2=lack of transpon 

J=low demand for the produce 4=others (specify) ___ _ 



V C redit Faciliti es 

• 5.1. Is there micro-linance insti tution in yo ur area') I =yes " -O n() 

5.2. I-lave you borrowed money for the last fo ur years') 1 =yes 2=no 

5.3. If yes, why? l=to purchase li vestock 2=to purchase farm tools 

3=to buy modern f~1rl1l inputs like fertilizers 4=others (spec ify) __ _ 

5.4 Have YO ll faced failure to repay the loan? I =yes ~=no 

5.5 What other cred it sou rce do yo u use? I =indi vidual lender "=rela ti ves 

3=ti'i ends 4=cooperari ves 5=others (speeifyl_~ ______ _ 

5.6 Ir yo u do not borrow at a ll. what is the reaso n? (indicate as many as possiblc) 

I =fear of being in deb t 2=hi gh intercst rate 3= fear ol'lililure to repav 

4=don'[ need crcd it 'i =oti1 ers (spccifyl ______ _ 

5.7. Do you save? I =yes 2=no 

5.8. If yes, in what fo rm do you save? ]=ikub 2=in the form of jewelry 

4=save in a bank 5=others (spec ify) __ _ 



Annex rn 

Checklist used for Interview and Focus Grollp Discllssion 

1. Checklist fOI' interview with Development Agents 

> How do you explain the relationship between Development Agents and 

farmers? 

>- How do you help the R WH technology users? 

>- To what extent are the farmers aware of rainwater harvesting technology0 

>- What relations have you observed between users and non· users of R WH 

technology? 

> What are the reasons fo r not adopting R WH technology0 

);> What are the benefits of R WH ponds0 

> What are the major constraints in adopt ing and utilization of pond SO 

2. Checldist for interview with PA level Administrative officials 

> What are the major problems of your kebe le? 

> How do you explain the level of awareness of fa rmers about RWH 

technologies? 

> What ass istance is your office giving to farm ers in the area of rainwater 

harvest ing? 

> What are the problems rel ated to R WH technology adoption0 

> What are the measures taken to solve the problem 0 

3. Checklist for focus group discussion (pond users) 

., What are the major constraints for crop and li vestock production0 

> How do you eva luate communi ty parti cipation in RWH technology 

adoption? 

r How does the ag ricultural offi ce ass ist fa rmers0 



>- What are the impacts of rainwater harvesting techno logies on crop 

production? Livestock production? 

>- For what purpose do farmers utilize water stored in ponds? 

>- What are the major problems assoc iated with ponds? 

>- How do you evaluate your well being before and after the intervention? 

4. Checklist for focus group di scu ssioll (noli users of RWH ponds) 

>- What are the reasons for not adopting R WH ponds? 

>- What mechanisms are yo u using to augment your water needs 

>- What are the benefits of ponds? 

>- How do you compare yo ur welfare with that of pond llsers? 

>- How does the agricultural office assist the farmers? 



.J 

DECLARATION 

I declare that this thes is is my original work and has not been presented for a 

degree in any university and all sources of materials used for the thesis are dul y 

acknowledged. 

Melete Gebregiorgis 

July 2007 

Addis Ababa Un ivers ity 

This thesis has been submitted fo r exam ination with my appmval as a university 

adv isor. 

Woldeam lak Bewket 

July 2007 


