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ABSTRACT 

This study assesses the determinants of households' adoption of rail1ll'ater harvesting 
ponds, and its impact on agricultural intensification and yield in Alaba Woreda, 
southem Ethiopia. ReSlllts are based on data collected from a surl'ey of 152 
households and 1036 plots operated by the households. HOllseholds were stratified into 
those with rain water harvesting ponds and those without from which equal number of 
sample households ware drawn. Analysis of descriptive information and econometric 
methods are used. Ana~l"sis of qualitative information supplemented the econometric 
results. 

The finding in the cropping pal/em shows tlUlt, farm hOllseholds have started to grow 
new crops (l'egetables and perellllial crops) as a result of water availability from the 
water harvesting ponds, Results of Pro bit analysis on the determinants of adoption of 
rainwater han'esting ponds shows that household size, education status of hOllse/rold 
head, ownership of livestock (cattle, oxen and pack animals), homestead plots and type 
of pond explained adoption statistically significantly. ReS/llts of analysis of qllalitative 
illfomration, consistent, with the Probit model results, also showed that labor 
requirement, economic problem to use simpler water lifting and watering eqllipments, 
inability to easily understand the benefit of the technology and problems related with 
the structure of tIle RWH technology adopted were some of tire major problems faced 
by households, and Irave a negative impact on tire teel/llology adoption rate. 

The Ordinary Least Square estimation of tire determinants of the value of crop 
prodllction shows that adoption of RWH has a positive and statistically significant 
effect on vallie of crop production, after controlling for input lise and otlrer factors. 
Tlris slrows that RWH ponds have direct and significant impact on vallie of crop 
production. We also find that houselrolds witll RWH technology use more labor and 
seed bllt less oxen power compared witll those houselrolds who have not adopted the 
technology. Moreover, labor and seed inputs have positively significant impact on yield 
while the effect of oxen power is insignificmlt. These res lilts show that in addition to its 
direct impact, RWH has significant indirect impact all value of crop production 
through its effect on intensity of input use. 

Labor requirements and cost considerations appear to be important factors that 
influence hOllse/rold's adoption of RWH technology. This implies that research and 
development interventions need to take account of the labor amI cost demands of the 
technology. The effectiveness of the technology adoption is mainly constrained by 
problems related to water lifting and watering eqllipments, and accidents occurring 
due to absence of roof cover and fence to tIle ponds. This implies that support will be 
needed to provide affordable but improved water lifting alld watering equipments, and 
give training to farll/ households on construction and lise of roof covers ami fences to 
tire ponds. As lrouseholds shift to high value but perishable cOlllmodities due to the 
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RWH, emphasis needs to be gil'en to marketing extension, especially in facilitating 
markets ami market linkages to farmers. 

Future intervention to promote RWH technologies need to provide dlle attention to 
quali(l', rather than focusing on the number of adopters. Households appear to neglect 
the community ponds since theyfocus on usillg cleaner water obtained from household 
pOllds and other sOllrces of clean water. In this process the commllliity ponds are 
becoming a calise of health problems. ThllS, it is important that appropriate attention 
be given to the conwlllnity ponds as well. 
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CHAPTER ONE: INTRODUCTION 

I, I , Background of the Study 

I~ thiop i a, like other Sub-Saharan African (SSI\) countries, is an agrarian economy, with a 

\cn smal l industrial sector. The agri cultural sec tor, on ,,, 'cragc, accounts ror abou t 45% 

or the C DI' , 90':;') 01' merchandise export earnings. 80% or cmp lollllcnt. more than 90% 

or thc total flll'e ign exchange earn ings. 70% of thc rail material supplies for agro-

industri es . and is a lso a major supplier of load stu rr f" r consum ers in the country. 

Smallholders who produce more than 90% of the total ag ricultural output and cultivate 

close to 95% or the total cropped land dominate the sector. I\gricullUral production is 

high Iv dcpendent on the vagaries of nature with significant variability in production and 

actual production patterns (Demeke et ai, 2005). 

Due to popu lat ion incrcase in the highland areas. more and morc marginal areas are being 

uscd fllr agric ul tmc which led to the degradation of the nalU ral re" )U I'Ccs .One 01' the 

maj(w challenges to rural development in the count ry is he1\\ to promote "xld production 

to meet the cver-increasing demand of the growing populati on. RainfiIiI in the arid and 

semi-arid areas is genera ll y insufficient to mee t the basic needs of cmp production. In 

degraded areas with poor vegetation cover and infertile so il. rainfall is lost almost 

completely through direct evaporation or uncontroll ed runoff. Thus. overcoming the 

limitations of these arid and semi-arid areas and making good use of the vast agricultural 

potential under the Ethiopian context, is a necess ity rather than a choice. Thus, there is 



need for appropriate interventions to address the prevailing constraints usmg suitable 

technologies for improved and sustainable agricultural production. 

With regard to agricultural water deve lopment, small scale irrigation seems to be 

preferred to large scale schemes. The reason for the preference of small-scale irrigation to 

large scale irrigation includes the high capital requirement and cost of constructing large 

scale scheme which can onl y benefit a fortunate few but easy adaptability of small sca le 

irrigation (Turner, 1994). 

There is now increasing interest to the low cost alternative generally referred to as 'water 

harvesting' especiall y for small sca le farming systems. Runoff, instead of being 

considered as a problem, can be harvested and used for different purposes, whjch 

otherwise is lost and causes soil erosion. Various methods of rainwater harvesting are 

available, through wh ich rainwater is captured , stored and used at times of water scarcity. 

Rainwater harvesting can be broadly defined as a coll ection and concentration of runoff 

for prod ucti ve purposes like crop, fodder, pasture or trees production, livestock and 

domestic water suppl y (Ngigi, 2003). 

Collection and storage of rai nwater for different purposes has been a common practice 

since ancient times. The system was used thousand years ago in many parts of the worl d. 

There are al so evidences indicating anc ient churches, monasteries and castles in Ethiopia 

used to collect rainwater from rooftops and ground catchments. Birkas in Somalia region 

and different runoff basins in Konso are good examples of the traditional rainwater 
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harvesting practices In Ethiopia. Moreover embankment and excavated ponds1 for 

agriculture use and water supply, runoff farming and vanous types of soil moisture 

conservation techniques for crop production could be mentioned as examples (Nega, 

2004) 

In Ethiopia, promotion and application of rainwater harvesting techniques as alternative 

interventions to address water scarcity were started through govemment initiated soil and 

water conservation programmes. It was started as a response to the 1971-1974 drought in 

Tigray, Wollo and Hararge regions with the introduction of food-for-work (FFW) 

programme which were intended to generate employment opportunities to the people 

affected by the drought. Since then, however, the interventions have been extended to the 

other parts of the country with very limited coverage. The low level of community 

participation and declining attention were some of the major reasons for the limited 

coverage (Ngigi, 2003). 

After the fa ll of the military government. both the Transitional Government of Ethiopia 

(TGE), establi shed in 1991 , and the Federal Democratic Republic of Ethiopia (FORE), 

establi shed in 1995, have adopted an economic development policy to achieve food se lf 

suf:i ciency and sustainable development , based on a strategy called Agricultural 

Development-led Industrialization (ADLI) , which gives more emphasis to improvement 

in agricultural productivity. Besides, recognizing the problem of variability in the rainfall 

'According 10 (Nega. 2005) Ihey are defined asJollows. 
Pond: is small tank or resen oir and is constructed for the purpose of storing the surface runoff 
Excavated pond: is a pond type constructed by digg ing the soil f rom the ground 

Embankment pond: type of pond constructed across stream or waler course consisting of an earthen dam. 
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distribution in the country, the 1995 strategy advocates for water centered sustainable 

rural development (Desta, 2004). Based on this, several rain water harvesting 

technologies have been constructed by regional states, NGOs, communities, and 

individual farmers through out the country. 

To mitigate the erratic nature of ra in fa ll in the arid and semi-arid parts of the country, 

which threatens the lives of mill ions of people, a national food security strategy based on 

the development and implementati on of rainwater harvesting technologies either at a 

village or household leve l was adopted after 1991. The Federal Government had 

allocated a budget for food security programs in the regions, an amount equal to ETB 100 

million and ETB one billion during the 2002 and 2003 fi scal years, respectively. Of the 

total budget, most of it was used by regional states for the construction of rai nwater 

harvesting technologies including household ponds, in co llaboration with the Federal 

Ministry of Agriculture and Rural Development (Rami, 2003). 

1.2. Statement of the Problem 

As a result of long history of agricultu re and high population in Alaba Woreda, vegetable 

cover is very low .Consequently erosion hazards in the sloppy areas are enormous. I-luge 

gullies are observed towards the southern end of the Woreda, where so ils are tota ll y 

removed beyond recovery. This is be lieved to have been aggravated due to the eas il y 

detachable nature of the soil. Even though there were some efforts of soil and water 

conservation (SWC) over the last twenty years, these effort s were limited. Many NGOs 

were invo lved in soil and water conservation efforts in the Woreda. Around Blate River 
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(south of Alaba Kulito town), there were some trees planted even though none seem to 

exist now (IPMS, 2005). 

Cropping patterns in the area follows rainfall , as cropping is totally depend on rainfall. 

The biggest river crossing the Woreda is Blate which is a perennial river, although the 

volume of water decreases substantiall y during the dry season. This River is the source of 

livelihood for many farm ing families and commercial farms south of Alaba Woreda. 

The current government effort of household leve l water harvesting scheme is wide spread 

in Alaba. Prior to thi s, community managed ponds were common in the area. Over 

twenty years ago, domestic and livestock sources of drinking water were scarce . This is 

aggravated during drought peri ods. Owning to these, the community managed water 

ponds are wide spread in the Woreda currently. The topography of the area is suitable for 

irrigation. If appropriate water harvesting mechanisms are put in place, Alaba could have 

a substantial amount of irrigab le lanel. However, unlike other districts, the water tab le for 

Alaba is very deep with an average depth of 200 meters and use of underground water as 

source of alternative irrigation is lim ited (lPMS , 2005). 

Even if government efforts of household leve l water harvesting schemes are wide spread 

in Alaba, the performance obtained was not assessed. Due to this reason, there was a need 

to asses the impact of the ex isting rainwater harvesting systems in Alaba Woreda to 

determine their effectiveness and sustainability. In addition, there was a need to assess 
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the condition of indigenous rainwater harvesting technologies and practices in Alaba. 

Hence, this study is aimed to fill this gap of knowledge in the region. 

The purpose of impact assessment is to determ ine the welfare changes from a gIven 

intervention on individual , households and institutions and whether those changes are 

attributable to the project, programme, or policy intervention. Impact assessments are 

oft en undertaken ex ante, evaluating the impact of current and future interventions, or ex 

post, evaluating the impact of past intervention. It can also be made concurrently within 

the project cycle (Shiferaw et.al , 2005). Our focus in thi s study is the ex post impact 

assessment. Ex post assessment attempts to understand the pathway through which 

observed impacts have occurred and why interventions fai l or succeed in attaining stated 

objectives. Hence, ex post assessments can inform policy choices as to whether related 

planned programme interventions should be discontinued, modified, improved or 

susta ined in the future (lbde) 

J .3. Objective of the Study 

The gene ral objective of the study is to assess the impact of rainwater harvesting ponds 

on crop yield using a quantitative approach supplemented by a qualitative approach. In 

particular the study focuses on: 

• Identifying the determinants of household decis ion to adopt rai nwater harvesting 

ponds. 
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• Examining the impact of rainwater harvesting ponds on crop yield, input use and 

cropping pattern. 

• Assess the constraints and options to improve rainwater harvesting ponds 

• Assess the differential impact of the technology by gender 

• Assess indigenous rainwater harvesting technologies and practices in Alaba. 

• Deri ve policy implications to improve the performance of the rainwater 

harvesting ponds. 

1.4. Significance of tbe Study 

The study is expected to identify problems encountered, so that possible measures are 

taken when these interventions are replic3ted in other parts of the Woreda or the country. 

Besides, being an empirical study it will help to add to the empirical literature that uses 

the combination of both quantitative and qualitati ve approach in assessing the impact of 

RWH technology interventions on agricu ltural product ion . Finally. understanding the 

impact o f the R WI-I technolog ies on agricu ltural product ivity and the dete rminant factors 

of rainwater harvesting ponds , which afkct producti vi ty or leve l of yield, is a vital issue 

for designing appropriate agricultural development poli cies and strategies, as we ll as 

technology interve ntions. Therefore, the outcome of thi s study may sen ·e as a source of 

additional information which may be of signifi cant use to policy makers and planners 

during the designing and implementation of R WH technology strategies. 
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1.5. Scope and Limitation of the Study 

The case study was based on a one-time field survey of 152 farm households, half of 

them using rainwater harvesting ponds in their agricultural production process. 

Substantial qualitative and quantitative information were gathered on agricultural 

production, the different aspects of the RWH technologies adopted , problems related with 

the technology intervention and potential solutions, and reason not to adopt by non-users 

of the technology. However, the study has the following limitations. 

One of the limitations is the unavailability of base line data. Such data would reflect the 

condition of the farm household 's agricultural production process pre-technology 

intervention, and wou ld have been helpful to compare more comprehensive ly and 

evaluate the relative effect of the teclU1ology intervention on agricultural product ivity 

overtime. The other limitation of thi s stud y is related to the lack of accurate measures and 

valuation techniques to include the envirolU11ental benefi ts and costs that acc rue [r0111 the 

RWH technology intervention. 

1.6. Organization of the Study 

The study comprises ten chapters. Chapter two deals with the principles and technologies 

of rainwater harvesting. Chapter three presents the literature review. Chapter four 

presents the conceptual fram ework, research hypothesis and the methodology used in the 

study. Chapters five and six present the analysis of socio-economic characteristics and 
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crOppIng patterns, and community indigenous water harvesting technologies and 

practices, respectively. Gender and RWH technologies are discussed in chapter seven. 

The analysis of the perceptions of constraints and opportunities in adoption and use of 

RWH technologies is included in chapter eight. The Analysis of the determinants of 

adoption of RWH pond, input lise and crop yield are dealt in chapter nine. Chapter ten 

concludes the thesis and presents recommendation. 
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CHAPTER TWO: PRINCIPLES AND TECHNOLOGIES OF 

RAINWATER HARVESTING 

2.1 Principle and Definition of Rainwater Harvesting 

Rain, forms the most important natural source of water (Nega, 2005). Rain that fa ll s on 

the earth 's surface can do onc of the three things: 

I. It may evaporate quick ly 

II. It may seep into the so il. or 

III. May run. as surface runoff 

If the water evaporates. it is lost into thc atmosphere (though it may fall again somewhere 

else as ra in). lf the wate r seeps ill, it may stay in the so il where plant roots can reach it. Or 

it may filte r furthe r down in to the ground to recharge ground water. Thi s water maybe 

rcached by deep-rootcd plants. or it may reappear at a lower surfacc down as a spring or 

pcople can tap it by digg ing wclls. Too much rainfa ll can result in excess runoff or /lood. 

Water that runs off the sur facc may remove smal l so il particles and carry them away. 

causlllg erOS Ion. Rainwa ter harvesting is a concept of utilizing thi s runoff wa ter for any 

producti ve uses. Rainwa ter harvesting technique , therefore, serves the dual purpose of 

preserving the environment and providing water, the most needed input. 
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2.2 Where to use Rainwater HarYesting? 

Rain"ater han-esting tec hniques can bc applicable in all agw climatic zones. Ho,,'ever, it 

i ~ 1l11) I\.' suitabk ill arid and semi-ar iel areas. These arc areas uf {l \"cragc annual ra in fall of 

200-S00mm (rarch' exceeding SOOmm ).The ave rage temperatu re is abelve ISoc, The 

rai nli,llma v Cel mc in one or two season. In such an cnvironmcnt. ra in !'cd crop produc tion 

is usualh' diflicul t ,,'ithout some la rm of rainwa ter harvesting, 

uel/fro!!y. the techniq lle con be <ipplicob!e in the/allolVing circ III II.I/{I l/ces: 

• In i\SA areas, where the potential for crop production is dimi nishing. due to 

env ironm cntal degradation. Providing water to thesc areas through ra inwa ter 

harves ting ca n improve the vegetati\"e cover and enhance r ~"{) lIrcC' conservation. 

• in th,' arca where other pe rma nent Ivater sources lihe ri l CJ"', sr rings etc are not 

"I'"il"hk '" uneconomical to develop and usc thel1l. 

• In dn enl ironment. wherc low and poo rl y distrihuted r"inl'111 normalll makes 

agr icultural production imposs ible, 

• In rain red areas where crops can be prod uced. but \\'it h Icm vicki and with high 

risk of fa il ure, 

• Where water suppl y. for domcsti c and ani mals is not sufficient. 
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2.3 Components of Rainwater Harvesting 

Some of the main components of \\ater harvesting system s are: 

Catchm ent area: the part of the land that contributes some or its entire share of rainwater to 

the target area out side its boundan·. Catchment surfaces can be either natura l or treated 

(runoff inducement). It is a runoff produc ing arca which may include agricultural. rocky 

or marginal land. roo nop. paved road etc (Desta, 2004). 

Silt trap/ sediment pond: it is a small pit used to catch sediment carri cd by the water. It 

prevents the tank from becoming clogged. The size of the trap depends on the amount of 

runoff (heavier runotf means a bigger trap) and the amount of sediment it carries. If there 

is a lot of sediment. it is preferred to make two-chamber trap- one chamber to ca tch sand 

and the second one to trap finer si lt. We can add filt er mesh to trap leaves and other 

debris. Mostly we dig the si It trap at least 3 meters away from the storage tank. This is to 

prevent \\'ater from ove rtopping during heavy rains and damaging the tank (Nega. 2005) 

Diversion channels: it leads water from the catchment area to the silt trap and then to the tank. 

It should bc made or compacted ea rt h, or lined \\l ith cement. It should have a very gentle 

gradient to prevent it li'om hei ng da maged. 

Storage facility the place whcrc runoff water is held from the time that it is co ll ec tcd until it 

is used. 

Target area: where the harvcsted wate r is used. In agricu ltural production , the target is the 

plant or the animal , while in domes ti c use, it is human being or the enterpri se and its 

needs. 
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2.4 C lassification of RW)-' Technologies and Systems. 

RIV/-/ SYSTEMS 

/11 -sill1 /VaI L' /" COl/serl'ation 
(Small haJill. pits ele alld cullUral practices) 

RUlloff-hased Systell1s 
(Colclllllelll alld/or sfOrage) 

Micro-Catchment Sys fems 
(Willi ill jieldlil1lemal 
Catchmcnls ~J'srems) 

, . 

Direct Application Systems 
(Runoff diversion illio 
crop land where soil profile 

provide moisture storage) 

" 

. ' . ' 

Small Catchlllent Systellls 
(Rulloff generatedji-olll sllloll 

external catchments and 
diverted to cropland/pasture) 

Siorage Syslellls 
(Dis finc t storage structures 
Jar supplemental irrigation 

and other uses) 

Macro -Colchlllent Systems 
(Flood diversion and 

spreading i.e. spale 
irrigation) 

Figure2. 1: Classification of R WH technologies and systems in GHA (Ngigi, 2002) 

As shown in the fi gure above the class ification is based on runoff generati on process, 

type or storage/use and size of catchments is adopted . Each will be discussed in detail 

below. 

L Runoff generation criteria: 

These criteria of classifying R WH system yield two categories- runoff based systems and 

in-s itu wate r conservation . 
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In si tu rainwater harve st ing is distinct from runoff fanning in that they don't include a runoff 

generation area, but instead aim s at conserving the rainfall where it fall s in the cropped 

area or pasture (Ngigi, 2003). 

Runofl- based systems entai I runoff generati on .It has further di vision based on type of storage 

and size of catchment adopted. 

II. Runofl storage criteria 

The runoff based system yie lds two types of storage categories- direct ru nofl application 

(where the soi l pro file acts as the moistu re storage reservo ir within cropland) and the 

storage system (which has distinct storage structures li ke ponds, tanks etc. to store water to 

be used for diffe rent product ive uses). As shown in fi gure 2. 1, we should note that in-site 

water conservat ion could also be considered under so il profi le storage sys tems, cxcept 

that direct ra infa ll is stored. hut not surface runoff. 

III. Size 01 catchment criteria 

As can be seen in fi gure 2.1, within the runoff based system the direct runoff ap plica tion 

yields three ca tegori es based on the size a t' catchment system that is - micro catchments 

(Within fi eld / internal/on fa rm), macro catchments and small external catchments( somet im es we 

put it as non-land micro catciunent) .Note that in the case of storage system we have two 

categories -the small external catchments (the dominant one especiall y for small scale 

land users) and macro catchments with large storage structures (which could be used for 

large scale or comm unity based project). 

1-1 



A. Micro-catchment (land based water harvesting) 

This is a system where there is a di stinct division of catchement area and cropped basin 

(storage area) but the areas are adjacent to each other. It is a method of co ll ecting surface 

runoff from a small catchment area and storing it in the root zone of an adjacent 

infiltration bas in . This system is mainl y used for growing medium water demanding 

crops such as maize, sorghum, groundnuts and mi ll et (Hatibu et. al, 1999) 

According to Des ta (2004) some of the most important land-based microcatchment or on-

fa rm water-harvesting systems known over the world may inc lude: 

Tab le2. 1. The different techniques in micro~cat c h e l1l e nt 

N° Na me of the tcehniQ ue N° Name of the technique 
I Zay pits 5 Meskats 
2 Runoff strips 6 Contour ridges 
3 Contour bunds 7 Negarims 
4 Semi -c ircular bli nds 

Source: Different techmques 111 lll1 crn calch(,1l1 Cn[ (Dc~ta. 2004) 

The different techniques in the table \\'ill be discussed fo llowing Hatibu et.al (1999). 

Pi tt ing: These arc sma ll semi-circu lar pits dug to break 

the thick soil surface (Figure 2.2). In West Africa 

where they arc ca lled' Zay', the pits are about 30 em 

Figure2 .2: Layout of pitting R\VH in diameter and 20 em deep 
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Strip catchment tillage: This involves tilling strips 

" of land along crop rows and leaving appropriate 

sections of the inter-row space uncultivated so as to 

Figure2.3: RWH with strip catchment ti llage release runorr. It is normall y used where the slopes 

are gentle and the runoffs from the uncultivated parts add water to the cropped strips, 

~ Contour bunds: This sys tem consists of small trash, 

,- - ; f5~" 
# ,... earth or stone em bankments, constructed along the 

~ ... ~ -:=='" contour lines. The emban kments strap the water flow 
,#3 

Figur2.4 : RWH with Contour bunding behind the bunds a ll owing deeper infiltration into the 

so il. The height of the bund determines the net storage or the structure. The water is 

stored in the so il profile and above ground to the elevation of the bund or overflow 

structure. This is a versat ile system for crop producti on in a variety of situat ions. They 

can he eas il y constructed but the \ are limited to ava ilabi li ty or power (for earthmoving), 

S l nn~~ and trash. 

Semi-c ircular bunds: These are constructed 111 

series in staggered forma tion as shown in Figure 2.5. 

Runoff water is co ll cc ted within the hoop from the 

area above it and impounded by the depth decided by 

Figure2.5: Se mi wcircular bund the height of the bund and the position of the tips. 

Excess water is di scharged around the tips and is intercepted by the second row. 
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Meskat-type system: In thi s system instead of having CA 

and CB alternating like the previous methods. the fi e ld 

is divided into two di stinct parts, the CA and CB, 

Figure2.6: Meskal-type bu nding whereby the C B is immediately below the CA. In thi s 

system, the CA is treated by removal of vege tati on in o rder to increase the ge neration of 

runoff. The cropped basin (CB) is enclosed by a U-shaped bund to pond the harvested 

wate r. It can be used for a lmost all cereal crops such as maize, sorghum and millet. 

Contour farming and Ridgin g: This is impoi1ant w here cu ltivation is done on slopes ranging 

fro m 3% and above. All farm husbandry practi ces such as tilling and weeding are done 

along the contours so as to form cross-s lope baITier to the fl ow of water. Where this is not 

enough, it is complemented w ith ridges . wh ich are sometimes tied to create high degree 

of surface rouglmess to enhancc the inti Itratio n of water into the soil. 

Nega ri ms : are regu lar squares mad e o f so il bunds turned by 45° from the contour t() 

concentrate runoff watcr at the lowest corner of the square . At the corn er. an infiltration 

bas in is made. At the center of the basin a plant ing pit is made. The whole square consist s 

of a catchement area and a cropped area. Runoff co ll ected from the catchement area and 

fl ows into the cropped area (Nega , 2005). 

B. Macro-catchments and flood water systems 

Macro catclmlent and fl oodwater harvesting sys tems are characteri zed by havi ng runoff 

water co llected from a relati ve ly large catchm ent, wh ich is at an apprec iable di stance 
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from where it is being used. The macro catchment system consists of upland runoff 

harvesting and famling before water reaches natu ra l drainage channels. Also ca lled 

harvesting from external catchments, is the case \\'here runo ff from hill-slope catchments 

is conveyed to the cropping area located at hill fo ot on fl at terrain (Desta, 2004) 

Genera ll y, runoff capture is much lower than lor micro catchments. ranging fro m a low 

percentage to 50% of annual rainfall. Water is oft cn stored in so il profi le for di rect use by 

crops, but may also be stored in sur face or subsurfacc rese rvoirs, for later use. Sometimes 

water is stored down as a ground water rec harge system. The cropping area is either 

terraced on gentle slopes or located on fl at terra in (lbde). 

Floodwater harvesting can be defined as the collec ti on and storage of creek fl ow tor irrigation 

use. It is also known as ' large catchment wate r harvesting' or ' Spate Irrigation' (Pri nze 

el al, 1999), 

According to the loca ti on of targe t area, tw o ~' pes of mac ro catchment and floodwater 

systems ex ist - Streambed sys tems and on'-strca m-bed sys tem, These practi ces are 

traditi onall y practi ced in Ethiopia, in areas like Ko nso, Raya va lley, Di re Dawa, and 

Godie (Desta, 2004). 

Stream-bed systems 

In thi s system, the streambed is used to store the water, either on the surface by blocking 

the water flow or in the soil pro fil e by slowing down the fl ow and allowing it to infiltrate 
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the soil for crop product ion or grou nd water recharge. The fo llowing are the mam 

streambed techniques (lbde). 

I . Jassour or sediment storage dams (big as we ll as small ) 

2. Spongy (permeable) rock dams - streambed cul ti va ti on: 

This is a system that uses barri ers such as permeable stone 

dams to block thc water il ow and spread it on the adjacent 

plain and enhance infilt rati on (I-Iatibu et.a!. 1999). 

Figure2.7: Flood water harvesting 

with the stream bed 

3. Small farm reservo irs: the need of hav ing reservoirs anses when sometimes macro 

catchment RWH produces high vo lumes o r runo ff that can not be stored in the soil 

profile. In such ci rcumstances. thc han'csted ,,'ater is stored in small dams2 or water 

4. A final way o r using ri ver iloods where it spreads out ovcr a wide river bed or fl ood 

plain is simply to wa it unt il flood,,·atcr is suhsidi ng and then plant crops on the area 

whi ch is inundated. Th is approach is used in Ethiopia along the wa tercourses in the 

low lands. 

l They are normally constructed in rolling topography where creeks call be fo und and the dams are 
constructed across them (Ho/ibu era!, / 999) 

J Water holes are storage ponds dug in a flat terrain and fhey are normally referred to in their Spanish 
name "Charco dams", In India they are called 'Ionks '. They are normally used to store runoff generated 
from hillside catchments with sheet or rill jlow. The system requires methods for cOlllrolling siltation 
especially if the area is prone to soil erosion, evaporation, and seepage losses especially if Ihe subsoil is 
sandy (Halibu el.a/, /999). 
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Off-streambed systems 

The rainwater harvested In off- streambed systems is appli ed outside the streambed. Structures may be used to force the stream water to leave it s natural course and fl ow to ncarby areas suitable for agriculture. Similar structures may also be used to collect rainwater fro m catchments outside the streambed. The fo llowing are the most important o ft~ s tream techniques (Hatibu et.al , 1999). 

I . Water spread ing bunds4 

2. Hillside conduits-hillside sheetlrill runoff ut il ization: 

In thi s system. runoff which occurs on hill -tops 
(with stone outcrops). sloping grounds, grazing lands 
or other compacted areas flow and naturally collect on Figure 2.8: Examp les of hill sheet flow RWI-I 

lOll· lying flat areas. In many areas fa nners groll· their crops on the welled part of the landscapc and use the runoff without any further manipulation or management. Il oII·evcr. IIhcre the runoff is no t high . bunds reconstructcd on the cropped area in order to form earth basins. whi ch ass ist in holding the water and increasing infiltrat ion into the soil. These bunds are im portant when the cropped area is not at the boltom of the landscape. Ilowever earth bas ins a re used to facilitate the di stribution of the wa ter even if the cu ltivated area is on flat land. Severa l des igns o f these earth basi ns are used and sometimes are mentioned as types of R WH systems by themselves. These include, for 
--------------------<I /1 is a floodwater farming technique where earth blinds set at a gradienl, with a "dogleg" shape, 

spreading dil'erted floodwater 
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example the rectangular bas ins bunded on three sides e.g.Teras as shown In fi gure 

2.8(Hatibu et.al, 1999). 

3. Large bunds (could take the different shaped bunds) 

4. Runoff harvesting from the road or small waterways 

5. Cisterns (reservoirs) of various shapes and geometry that will be explained under 

roo ftop systems as onc of the small catchment. 

Table 2.2. Diffe rences betwee n mic ro and macro catchment systems 

No Microcatchment systems Macro catchment systems 

I Rain locally Rainfall can be out of the locality 
2 Runoff source local Runoff source primarily channel 
3 Short slope length Long slope length 

~ 

4 High runoff coefficient, frequent runoff Low ru noff coefficient, runoff less frequent 
-

5 Spi llway/con trol requ irement for Spillway/control structure required for overflow 
- j overflow may not be required 

6 Steady f1ow(stable or orderly) Turbulent flow(unstable or disorderly) J ~ 

7 Designer controlled Not designer controlled - amount of runoff J 
8 Predetermined area ratio (small area) Difficult to fix area ratio (could be very large) 

i.e. catchement to cultivated area CCA- 101 to 100 1, 
CCA - 1:1 to 10:1 100:1 to 10,000: 1 in the case of floodwater harvestinL 

9 Primarily only for soil storage Structural storage possible (supplementary irrigation -
earth dam, pond, cistern) _. 

10 Saturation is up to field capacity Satu ra tion is up to inundation(flood) 
-

I I Less crop choice High crop choice 
12 Favors perennial/forage/tree crops Favors annual and perennial crops 
13 Individual ownership Primarily communal ownership - flood irrigation 
14 No upstream/downstream issue There could be upstream/downstream issue 
15 Individual involvement Organization group/community involvement 
16 Only local rainfall water balance study Basin wide water balance study required 
17 Require less effort Require more effort 
18 Macro can not be part of micro Micro can be part and parcel of macro (IWM) 
Source. DI fferences between mIcro and macro catchment systems (Dcsta, 2004) 
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C. Small Catc hment Systems 

Under microcatchment systems non-land catchmcnt surfaces include the rooftops of 

bui ldings. courtyard and similar impermeable structures used for domestic purpose or 

ga rden crops. They are sometimes called borrowed catchments (Desta, 2004). 

Table 2.3. Different design of wate r tanks based on their shapes 

N' Nallle o( thc tcch"iqllc N° Name of/he techJlique 
I Cvlindrical (usuall" above Qround) 6 Dome cap (under ground) 
2 Jors (above ground 7 Brick cap (under ground) 
3 Rectan gu lar (above ground) 8 BOl1le shape (under ground) 
4 Hemispherical (under ground) 9 Ferro cement 

5 Spherical (under ground) 10 Trapezoida l farm ponds 
Source. OlfkrcllI deSIgn of\\atl!r tanks based on the ir shapes (Ncga. 2005) 

2.5 Site and Technique Selection 

Setting priorities: the people's choice: 

Before se lecting a specific technique , due consideration must be given to the social and 

cultural aspects prevailing in the area of concern as they are paramount and will affect the 

success or fa ilure of the technique implemented . This is particularly important in the arid 

and semi-arid regions and may help to explain tIle failure of so many projects that did not 

take into account the people' s priorities. In arid and semi -arid areas, most of the 

populati on has experi enced basic subsistence regimes whi ch resu lted over the centuries in 

selling priorit ies for survival. Unti l all higher priori ties have been sati sfied , no lower 

priority act ivit ies can be effectively undertaken (Hatibu el.al , 1999) 

Technical kn ow-how and cri teria: 

In addition to the socia-economic considerations, a water harvesting scheme will be 

sustainable if it also fulfil s a number of basic technical criteria as shown in the fo llowing 
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figure. The chart shows the basic technical select ion cri teria for the different water 

harvesting techniques (Ibid). 
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Figure2.9. System Selec tion or techni cal sclcCiion criteria ( Hatibu et.al , 1999) 

As can be seen from the fi gure , water harvesting is recommended in areas where the 

slope is <5%and where irrigation is not poss ible .Ift he soil is suitable, WH is poss ible for 

runoff fanning which include the fodder , trees and crop production . In addi tion 

Ooodwater farming will be used for crop producti on. 
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CHAPTER THREE: LITERATURE REVIEW 

Ag ric ulture is the most wate r-demanding sector. in additi on to being a major so urce of 

employment and a major contributor of the nationa l gross domestic product (GD!') of 

many develop ing e(1 untri cs in Africa. Agriculture in Ethi opia provides 86 percent 01' th e 

co untry' s employment and 57 percent o f it s GO P. Rain fed crop cultivation is the 

principal ac ti vity and is practiced over an area of 27.9 milli on hectares (ha) of land 

(Gebeyehu,2006). 

Some empirical st udi es sugges t that irrigation has shown some posi tive impacts in 

increasing agricul tural produeti"ity and thereby increase the income of fa rm househo lds. 

who parti cipate in the irrigation schemes (F AO, 1993). In the context o f farm ho useholds 

li v ing in the Sub-Saharan !\ fri ca n countries, irrigati on has; however, proved costly and 

can onl y benefit farm households with large plots in addition to concerns related with the 

environmental and hcalth s ide effects of the schemes. 

Large-scale dam and irrigation projects have not been widely im plemented in Ethiopia as 

they have o ft en proved to be too expensive and demanding in construc ti on and 

maintenance. Thcrcforc. water harvesting tanks and ponds at the village or househo ld 

leve l are proposed as a practica l and effecti ve a lterna tive to im prove the li ves of rural 

people at little cost and w ith minimal outside inputs. In theory, househo ld water 

harvesting can be done mainl y through the effort of the individual farm er. Use of stored 

rainwate r could suppl ement natural rainfall and make farming familie s less vulnerable to 

drought and therefore less dependent on outside help in harder times (Take Ie, 2002) 
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CHAPTER THREE: LITERATURE REVIEW 

Agriculture is thc most lI'ater-demanding sector. in addition to being a major source or 

employment and a major contributor of the national gross domestic product (GDP) of 

many developing countri es in IHri ca. Agriculture in Ethiopia provides 86 percent or the 

country's employmcnt and 57 percent or its GDP. Rain fed crop cul tivation is thc 

principal activity and is practiced over an area of 27.9 million hectarcs (ha) of land 

(Gebeyehu, 2006). 

Some empirical studies suggest that irrigation has shown some pos itive impacts in 

increasing agricultural producti"i ty and thereby increase the income of farm households. 

who participate in the irrigation schemes (FAO, 1993). In the context offarm households 

living in the Sub-Saharan A fri ean countries, irrigation has, however, proved costl y and 

can onl y benefit farm househo lds with large plots in addition to concerns rclatcd with thc 

environmental and health sidc effec ts of the schemes. 

Large-scale dam and irrigation projec ts have not bcen widely implemented in Ethi opia as 

they ha ve often provcd to bc too expensive and demanding in construction and 

maintenance. There fore. water harvesti ng tanks and ponds at the village or household 

level are proposed as a practical and effecti ve alternati ve to improve the li ves of rural 

people at little cost and with minimal outside inputs. In theory, household water 

harvesting can be done mainl y through the effort of the individual fann er. Use of stored 

rainwater could supplement natural rainfall and make fanning famili es less vulnerable to 

drought and therefore less dependent on outside help in harder times (Take Ie, 2002) 
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The role of small scale water harvesting system s in Sub-Saharan Africa has still to be 

reali zed. Large scale irrigati on has been seen to be the solution to all food defi cit and 

water shortages, but the considerable problems, both technical and more important social. 

related to them have shown that Jllany could not reali ze their full potent ial. A num ber of 

rainwater harvesting projects were set up in Sub-Saharan Africa duri ng the last two 

decades, to combat the effects of drought by improving plant production (usuall y annual 

food crops), but few have succeeded in combining technical efficiency with 10\\· cost 

technology and acceptability to the local fa rmers or agro-pastoralists. This is partiall v due 

to the lack of technical "know how·· but also due to an inappropriate selection or the 

prevailing socio-economic conditions (Ibid ). 

The experience in China on the deve lopJllent of ra inwater harvesting shows that since the 

1980's, Gansu, Sichuan. Guangx i. Gui zhou and Yunnan provinces adopted rain\\·ater 

harvesting techniques . To dat~. rainwater harves ting projects have been carri ed Ollt in 

about 700 counties of I S prl" inccs in semi-arid and humid areas covering two million 

km 2 and with a IOta I popu lation of 0.36 billion. By the end of 200 1, abo ut 12 million 

water cellars, tanks and small ponds were built with a total storage capaci ty of 16 billion 

m3
, supplying water for domestic usc fo r 36 mi llion people and supplementa l irri gat ion 

for 2.6 million m2 of dry farming land. This has helped the people access water and 

engages in agri cultural production hence im proving food security and alleviating poverty. 

Rainwater harvesting has al so been known to benefit ecological and environmenta l 

conservation (UNEP, 2005) . 
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Gansu province of central China is one of the driest and poorest parts of China; rainfall is 

low and so is the groundwater reserve, thus making life quite hard for the residents of the 

reg ion. This region, which used to suffer from water scarcity both for production and 

consumption, was hit by the worst drought in 1995. In response to thi s the Gansu 

Research Institute for Water Conservancy in co ll aboration with the local govenunent o f 

the prov ince introduced a water-catchments project ca ll cd ' 12 1' project, where the 

government supported the local people to prepare catchments area. water storage facility 

and catchments basin or planting area. The people of the reg ion not only managed to 

bring to end the drinking water scarcity for themselves and their estimated 1.18 million 

li vestock . but a lso managed, for the first time in hi story, to use their green houses for 

production of cash crops such as vegetabl es, herba l medici nes, fl owers and fruit trees and 

as we ll as nurseries (Gnadlinger 2000: Gou ld 1999) Rainwater, thus, has become a 

strategic measu re for soc ial and economic deve lopment in thi s semi -arid region. 

Im pact o f rain water harvesting as shown in a case stud y of Mwala di vis ion, Kenya 

indicates that ha rvesting ru noff water fo r supplemental irrigat ion is a risk-averting 

strategy. pre-empting situat ions where crops ha ve to depend on rainfall that is hi ghl y 

var iab le both in distribution and amounts. By using undergrou nd spher ical tanks having a 

combined capacity of 60 m3
, seasonal water fo r supplemental irrigati on for an area about 

400 m2 was guaranteed. With rainwater harvesti ng, fanners have diversified to include 

horti cultural cash crops and the keeping of dairy animals. For instance households with 

supplemental irrigation earn US$735(per ha) from cash crop compared with US$ 146 
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normally eamed from ralI1 fed maIze . This has contributed to food security; better 

nutrition and higher family income (RELMA-in-ICRAF, 2004). 

A stud y by Nasr (1999) on the Bedouin tribe of Egypt showed that rainwater harvesting if 

systemat ica ll y implemented not only helps in producing crops in areas where it otherwise 

wouldn ' t have been possible. but also helps in reducing or halting environmental 

degradation. As usual. crucial elements in ra inwater harvesting are the catchments area, 

storage media and the catchments basin. The Bedouins dec ide on these all elements 

mainly based on their experience of the precipitation rate, water and so il requirements of 

crops to be grown and the like. Two types of storage faciliti es are common in the area . 

One is dams, constructed in ' wad i' channels either of earth or of stone depending on the 

slope o f the soi l. The water can then be applied either in the form of flood farming or by 

storing and using as a supplemental irrigation . The second is bu ilding ea rthen reservoir in 

'wadi' depression. Most of the water harvesting systems are developed and utili zed as a 

single-famil y busi ness and are se ldom owned communa ll y. and almost all the household 

surveyed practice water harvesting of one or anoHwr form. 

The result is that farmers who used to rai se sheep and goats alone ha ve become able to 

produce crops like barl ey, with high potency of improving land quality , fruits and others 

(Ibid ). Interestingly enough, the study area al so started to experience increased yield with 

dimini shing use of chemical fertilizer, perhaps indicating the use of improved agricultural 

practice in the fo rm of using organic material s. The other observation is that famlers tend 

to shun the high cost storage facilities as is evidenced by low preva lence rate of earthen 
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reservoir, whose construction needs such items as concre te and meta ls. as compared to 

other storage medias like "Nashou". which is more of labor. and less of "ex ternal " in puts. 

intensive (Ibid). 

The one millio n cisterns programme which allns to create awareness on rainwater 

harvesting in Brazi l present the im pact of rainwater harvesting. The prov ision of sa!C 

drinking water s uppl y during the dry season makes women's da il y lives much easier. The 

cisterns li berate women li'om the chore of fetching water dail y. At the same time. they 

liberate their comm un ity fro m dependency on the water trucks provided by politicians. 

For thi s reason, it is understandab le that there are groups of women who construct 

cisterns for them se lves or fo r poor co lleagues normally margina lized in projects managed 

by men. Other women plant vegetables with water drawn from subsu rface reservoirs. and 

produce jam and ju ice li'om native fruit s fo r commerc ial purposes. By reso lving the 

fami ly water problem s and creat ing proper income. women become empowered and 

escape trom poveny. thus enabling them to play a strategi c role in sustainable 

deve lopment (UNE P. 2005). 

By the 1990's. Zam bia' s southern province was recording unprecedented leve ls of food 

insecurity, hunger and general poverty. Government food, seed and fertilizer relief 

support become the no rm rat her than the exception fo r many households. During the 

2002/2003 season, over 12% of the fa rm households were estimated to have adopted 

conservation agri cul ture techno log ies which included the use of rainwater ha rvesting . 

This was estimated to involve at least 50,000 hec tares. The experi ence of Zam bia shows 
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that crop yields have on the min imum doubled. Maize yield rosc li'om under 0.5t/ha to 
above 2t/ha and cotton from 1.5 t/ha to 3t!ha under cOI1\'cnt ional as compared to 
conservation agri culture respectively. This has been attri buted to improl"Cd rainwater 
han'esti ng made poss iblc by the plant ing stations and sur face C()I ·C r. Most I:lrmers have 
diversified thei r cropping system to include crops sueh as maize. beans and sunflower. 
Increased produc tion at the household level in the last fi ve yea rs has introduced the rapid 
re-birth of a cash economy among the communities. This has propelled pri vate 
entrepreneurshi p in agricu ltura l related tradi ng. Large and small pri vate entrep reneurs 
have emerged and arc selling agricultural inputs and other household commod ities as 
we ll as buying olT the crop. Most households are able to put up for sa le 20-30% of their 
produce. The ultimate effec t is enhanced live lihoods (UNEP. 2005). 

Hatibu et.al ( 1999) st udicd types and preva lence of rainwater harvesti ng technologies in 
Dodom3. K ilimanjaro and Mwanza areas of Tanzan ia. Rainwa ter harvesti ng of one form 
or another is I() und to be practiced in the regions. Parti cularly prcl'alent are agronom ic 
practi ces like mul ching and adding manure so as to rai se the waler holding capacity of 
so il: rllnoff ut ili zations that is used mai nl y for growing maize. rice and other high watcr 
demanding crops: di ve rsion and ut il izations of ephemcral streams and the use of 
rainwater harvest ing with storage. Farmers in the area are we ll aware of the importance 
of ra inwater harvesting and water conservation in general , and are ready to accept 
teclU1ologies with proven yield increas ing capacity; where such is found , fa rmers do all 
they can to acquire the necessary technology as is evidenced by, for instance, that farm ers 
buying tractors to use it for conservation tillage. And where it is successfully adopted and 
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implemented. rainwater harvesting has played crucial role in reducing poverty and 
increasing income of the farmers (Ibid). 

I-Iatibu et al (2004) tried to quantify the effect on fanners' income and li vi ng standards of 
different rainwater harvesting methods, taking two districts. Maswa from north and Same 
districts from Eastern parts, of Tanzania. Al l types, VIZ. in-situ , micro and macro 
catchments and rainwater harvesting with storage are all practiced in the two regions in 
descending orde r of preva lence; in-situ is more prevalent in both reg ions followed by 
micro and macro catchments, with rainwater harvesting with storage being the least. The 
harvested rainwater is used mainly to grow maize in Same area wh ile it is used for rice in 
MaslI'a region. Good rainwater harvesti ng increases yield of maize (in Same area) by four 
fold of rai n fed yie ld leve l, and two fold for rice (in Maswa area)(lbid). 

India has a long traditi on of rainwater harvesting so mllch so that it is regarded as one of 
th e dying traditi on o f the countr/. However, it has been reviving apace in many parts of 
the country , particularl y in rain scarce areas. Derwadi vill age , a village in the centra l state 
of Maharashtra. is onc o f such dry villages of Ind ia. A remote vi llage with no assurance 
to drillking water, with fa rming be ing mainl y rain fed based and agricultural production 
can' t meet more than three-month food of the vi llage, Derwadi used to be a desperate 
village with no employment opportunity for the community and where schooling is a 
distant dream for the kids of the community. The villagers established a link with an 

5 This document on India 's experience is obtainedfrom website It.-'II'H'.rainwareriJaJTeSlil1g.orf!l l" lIral. where cm interesting accolln( of experience with rainwater harVeSlillg in more than 20 Indian viI/ages is presented 
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Indo-German watershed Development NGO called Wakrshed Organization Trust 

(WOTR), which later ass isted them to construct contour trenches, fa rm and contour 

bunds, and check dams. A degraded land then stared to pro\ ide adequate water both for 

drinki ng and for irrigation. thus paving the way fo r transli.' rmation of the li ves of the 

villagers. 

They not only managed to di versify from traditional pearl 11lillet to other host of crops 

ranging from various vegetables to cotton, but also mana).:cd to produce the crops in 

surplus and be able to sell , perhaps for the first time, to big "'wns. They managed to send 

thei r kids to school. With the help of the NGO they also managed to form se lf help 

association that enabled them to organize and carry out such activities as construction of 

toi let, ki tchen garden and improved cocking devices. 

The other experience with rainwater harvesting from 1mb" is Gandhigram vi ll age of 

Gujarati state. This vill age is also one of the water scarce al\' ''5 of the country. constantly 

suffering from ac ute water SCat'Ci l\' both for consumption ;ll ld production . Ass isted by a 

local NGO called Shri Vivekanand Research and Train i,, ),! Institute, the community 

started to build communal dams- small and big- in 1995 so as 10 S10re rainwater and use it 

during dry season. A committee was formed from among tit" beneficiar ies 10 oversee the 

di stribution of the water and maintenance of the dams. rile\' evolved an interesting 

management mechanism where each household is asked In pay Rs 3 (equi va lent of 

$0.067) per month for water supply for consumption pmp",<:. and Rs 250(equ iva lent to 

$5.56) per ha for irrigation purpose. The community 1It:lI1aged not onl y to secure 
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sustained supplies of water for domest ic consumption, but also was able to embark upon 

producing high va lue crops like ground nuts, wheat, onion and cumin. They managed to 

increase their agricultural yield and work avai lability has also increased for land less 

laborers. As it has become beneficial. the momentum for rainwater harvesting cont inued 

in the village as is evident from community's interest to increase the number of dam s bv 

constructing new ones . Interestingl,' enough, they are now on the stage of forming a 

cooperative for process ing and market ing their agricultural products. 

In Middle East , rainwater harvesting is thought to have existed about 9000 years ago in 

Jordan, and about 4000 years ago the Negev Desert of Israel (Nasr, 1999). Coming to 

Ethiopia, the hi story of rai nwater haryesting is dated back to 560 BC in the tip Northern 

Parts of the country and to 15 th to 16th century in Gonder area. In the south of the country. 

the Konso people "have had long and we ll established tradition of building level terraces 

to harvest rain water to produce sorghum successfu lly under ex tremely harsh 

condition"(Getachew , 1999). 

Though it has long hi story in the coumry, it is only recent ly that rainwater harvesting has 

started to receive sign ifi cant attention from Ethiopian govermnent. It has been regarded 

as one of the crucial tools to achieve food se lf-suffic iency, and is being implemented on a 

large scale particularly in water scarce areas of the country. As the phenomenon is quite 

recent, detailed study hasn' t been made. However, some preliminary studies have been 

made on some parts of the country. Rami (2003) is one of such studies, and is bas ically 

an account of two weeks field visit in Amhara and Tigray regions. The emphas is is 
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mainly on rainwater harvesting implementation related problems in the regions and the 
prospects of using it for the stated objective of attaining food self-sufficiency. It has been 
found that R WH is top of the agenda in the two regions, as is the case at national level, 
with some times over ambitious plans of constructing wells and ponds. 

The success in attaining the planed amounts of tanks and ponds to be constructed and the 
perceptions of the beneficiaries are fo und mixed. Shortages of required construction raw 
materials, lack of timely dispersal of finance and shortage of skilled labor have been 
among the factors inhibiting the attairunents of the stated goals. This is evident from 
Amhara region where it once was planned to construct 29005 tanks made of cement and 
plastic and 27955 well s were excavated for the purpose but only 126 14 tanks were 
constructed. Furthermore, the tanks constructed so far are found to be substandard , many 
co llapsed and majority leak and seep water, the main factor being lack of experienced 
masons and supervisors and mismatch between the type of soil in the area and the tank 
construction method. The tanks were first tested in Adama area and implemented in the 
two regions, with bas ical ly different so il structuresJ'rom Adama area, without-taking into 
account the specificities of the two reg ions (Rami , 2003). In addi ti on, most of the 
construction was assigned to each Woreda as a quota resulting in less attention being paid 
to quality as compared to number. Further, the implementation tended to be top-down 
approach, particularly in Amhara region, and thi s has also contributed its share to the 
problems (Ibid) . 
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Besides, rainwater harvesting is found to have undesirable, but not unexpected, health 

side effects. For instance many people and livestock have been drowned into the tanks 

and ponds, with often no fences and live saving mechanisms like ladder and ropes (Ibid). 

It is also cited by people living near the ponds as a source of malaria out break. However, 

it doesn ' t mean that rainwater harvesting didn't have any pos itive effects on the 

community. It has enabled them to grow crops of short growing periods like vegetables. 

And some have had good experience, as is the case in Tigray region where, for instance, 

"a fanner and his wife were able within a single season to pay their old extension credit 

of more than \000 Birr through the planting and sale of vegetables (cabbages, tomatoes, 

beans and peppers) (Ibid). The upshot is that rainwater harvesting is beset with challenges 

and can be an utter failure and end up in undesirab le negati ve consequences if not 

cautiously approached. However, it can play immense ro le in helping attain food security 

if implemented with thorough consultations with the beneficiaries and is accompanied 

with other acti vities like afforestation and soil conservation and fertility enhancing 

practices. 

The econometric approach has some limitations in accurately and fully measuring the 

changes resulting from NRM interventions, especiall y those changes which are non­

quantifiable. Hence , as a remedy to the sh0I1comings of the econometric approach, at 

present ,researchers like Kerr et.al (2005) are advocating that better results could be 

obtained using an integrated quantitative and qualitative approach in assessing the impact 

ofNRM interventions. 
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Kerr et.al (2005) employed quantitative analysis (as with and without design mainly 
employing instrumental variable approach) and also qualitative information to better 
understand interest in relation to relevant research questions, and to identify the projects ' 
unintended consequences in evaluat ing the performance of watershed projects in India. 
Specifically, the study tries to identify: the successful projects , the approaches adopted 
which lead to the success and additional characteristics of particular villages' 
contribution to achieve improved natural resource management, higher agricultural 
productivity, and reduced poverty. The results of the study show that in both of the states, 
participatory projects combined with sound technical inputs performed better as 
compared to technocratic, top-down counterpart. Evidence also found on the existence of 
potential poverty alleviation trade-off during an effort to increase agricultural 
productivity and conserve natural resources t1u-ough watershed development. Particularly. 
the empirical result indicates the existence of strong evidence on the skewed distribution 
of benefits towards largest land holders in projects, which are more successful in both 
conservation and productivity .The sh0l1-term costs imposed on ' losers' (i.e. the poor) -.... 
may be substantial and projects would gain from a greater focus on mechanisms to sharc 
projects benefits (Sh iferaw et.al , 2003). 

Apart from the qualitative analysis approach used in the early periods, the literature on 
quantitative analysis approaches for assess ing the impact of natural resource management 
policy or technology interventions can include the econometric approach, and bio-
economic model (link economic behavioral models with biophysical data to evaluate 
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potentia l effects of new technologies. po licies an market incentives on human we lfare 

and the environment) (Shiferaw et.al. 2003) . 

The commonl y applied method in natural resource management intervention impact 

assessment , i.e .. the econometric approach. is de ve loped by linking the measures of 

current output , cost or profi ts directl y to past research investment s. In thi s approach, 

either a prima l functi on, based on esti mated product ion function. or a dual function, using 

a prolit or cost functi on and their related system of supp ly and factor dema nd functi ons 

are employed. In genera l, once the econometri c approach is adopted. the impact of the 

natural resource management technology or policy intervention is obtained by translat ing 

the parameter est imates of the functi on used, into econom ic benefit val ue (Shiferaw et.al, 

2003) 

For instance. Pender et a l. (2001) employed a structural economet ri c approach. to ex plore 

the imrilct of land management and investment on thc va lue of crop production in 

Uganda Thc data lor the anal ys is obtained from a surve\ o f 45 1 households. Selected 

regresso rs inc lude several variab les at the vill age , household and plot leve ls. The stud y 

has shown that improve ment in land managem ent can lead to hi gher productivity and 

lower land degradati on. Participation in technica l assista nce programs. pu rsuit of certain 

livelihood stra tegies, investment in irrigati on , and promoti on o f more speciali zed 

producti on o f cerea ls or expol1 crops are fo und to achieve " Win-Win" outcomes, 

increasing agricu ltura l productivity while reducing land degradation. The results of the 

study don' t support the optimistic ' more peop le- less eros ion' hypothes is, though the 
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results are consistent with popu lat ion induced agricultural intensification', as 

hypothes ized by Boserup . In addi tion it indicates the need to make further research to 

identifY profitable as well as sustainable land management options, as no land 

management practi ces except irrigation were found to be very profitable in the short-run 

(Shiferaw et.al , 2003). 

Ge bremedhin et al. (2002, 2000). have applied an econometri c analys is to examine the 

nature and impact of community \\oodlot and grazing land management 's respective ly: 

and identi fy the determinant fac tors of co ll ecti ve acti on and its effecti veness, in Tigray, 

Ethiopia. Empirical result s of the ana lys is ind icated that, more collective action exists 

manage community wood lots in areas with intermediate populati on density. In relation to 

community grazing land management. result s fro m the regression analysis depict that. 

while population pressure has resulted in reduction of vio lati ons of use restr ictions of 

grazing land in areas with low and intermed iate leve l of popu lation density, intermedi atc 

popul ati on pressure has the tendency to rcduce the deve lopment of use restri ct ions and 

the enforcement of pena lties (Gebrcmedh in -e t.a l, 2000). Bes ides, whil e negati ve 

re lationshi p has been observed bet\\·cc n commu niti es access to mark et and household· s 

contribut ion to coll ect ive acti on. tree planti ng, and the survi va l rate of trees 

(Gebremedhin el.al , 2002) . Ho\\ eve r, th e result from both studies reveal that, the 

presence of external orga ni zations is negati vely associated with the probabi lity of 

community payment to guard, survival rate of trees , and collective action for grazing land 

management Gebremedhin el. al (2002 , 2000) . 
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Holden et. a l (2004) have applied a bio economic model to assess the potential of food­

for-work programs to contribute to poveny reduction and natural resource conservation 

in the long run, in nonhern Ethiopia. part icul arly Tigray. using household level data. 

Specifically, the study had tried to explore how the out comes of food-for-work programs 

depend on the design of the program. market , and techno logy characteri stics. Besides, it 

tri es to indicate how such programs may crowed out o r crowed in private investments and 

reveal factors that may pu ll in different directi ons. Two bio economic models were 

em ployed in the study. The first one a simple static model of a farm household, is 

deve loped to examine the effec ts of FFW parti cipation on household labor allocation to 

farm ing activities in an envi ronment of missi ng markets for labor and land. The second 

one which is the dynamic, non separabl e househo ld bio-economic model was developed 

to explore the dynamics of household welfare , land use patterns, and investment in soil 

conservation. Speciall y, the latter mode l is developed to assess the impact of FFW under 

three di stinct scenarios such as when FFW employment is directed outside agriculture. 

" 'hen FFW employment is provided for conse rvation investment withi n agriculture. 

whe re in both cases it is assu med that access to o n~ I 'arm cmployment is constrained and 

that conservati on investment does not reduce initi al yic lds. Finall y, the third scenario is 

like the second scenario, but with no constraint to off-fa rm employment and with 

conservation investment reducing initi al yields. 

The results of the study indicate that a lt hough FlOW programs have the potential to 

contribute for long-run deve lopment in an environment with imperfect or missing 

markets, poor design and implementati on may eas il y reverse the results. In addi ti on to 
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this, the simulation results from the dynamic model depict that FFW programs targeted 

outside agriculture may reduce incentives for agricultural production and land 

conservation and therefore have negative crowding out effects. However, the study 

reveals that if FFW program is targeted at investment in land conservation. it may 

improve agricu ltural production in the long-run and lead to more sustainable production . 

Besides, it shows that conservat ion effect of FFW may be higher when the private 

incentives for conservation are lower (Ibid). 

Thus linkage can be seen between the method that is applied in the study and the revised 

literature review related to methodology. The linkage is related to the application of both 

quantitative and qualitative analysis which will help to increase the validity ad reliability 

of impact assessment. 
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CHAPTER FOUR 

CONCEPTUAL FRAMEWORK, RESEARCH HYPOTHESIS AND 
METHODOLOGY 

4.1 Conceptual Framework 
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The conceptual fra mework is illustrated in figure 4. 1. It shows the interre lationship 

among the various household-le,·eL plot-level, vi llage-level factors, the farm household·s 

livelihood strategy, the farm household 's production decision, and the deci sion to invest 

on RWH ponds. A fann household 's deci sion on agricultural input use and adopti on of 

R WH ponds could be influenced directl y by the household-level characteristi cs. plot and 

village level characteri st ics. Adopti on dec ision is also affected by the pond type. The type 

cou ld be of plasti c covered or concrete basement. The agri cultural input use is a ffec ted by 

the decision to adopt R WH ponds. Agricultural production decision is affec ted not on ly 

by the househo ld , plot and vill age level characteristics but al so by the agricultural input 

use and the decision to adopt R WH technology. 

The household factors. which cou ld influence the farm household 's dec ision on in put lise. 

agricultural production decision and adoption of RWI-I teciUlology includes human 

capital (sex of household head. house ho ld size and educationa l status), physical capital 

(land ownership. Ii,·estock and asset endowment). soc ial capital (type o r loca l 

o rgani zation and type o r association that the houscJlo lci head is in volved in). and tinanciat 

capital (househo ld·s sa,i ng and credit need, access and obtai ned). 

The household 's deci sion could also be affected by plot-leve l factors. P lot level factor 

includes (how the househo ld acq uire the plot, purpose for wh ich plot is used, slope 

category of each plot, land quality or so il fertility , so il depth of each plot, plot size in 

hectare and wa lki ng time from home to plot in hours) . In addition to thi s, there are also 

vill age leve l fac tors, which cou ld iJ1fluence the farm household 's investment deci sion (the 
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rainfall condition and access of the village to town market, vi llage market, transportation 

facility, and roads). 

The technology adoption decision could increase the farm household 's agricultural yie ld 

by improving the availability of water during the dry spell periods. It has also the 

potentia l to increase the moisture of the so il and thereby improve the fertility of the soil , 

which in turn has an impact to increase the agricultural yield harvested. 

Agri cultural productivity can be directly affected by farm household's decision to adopt 

rainwater harvesting technology, or can be indirectl y affected by the technology through 

the use of inputs. The existing land tenure system in the country may influence 

agricultural productivity indirectly through its effect on the farm household 's decision to 

invest on R WI-I technology and use of inputs such as fertili zer and improved seed. 

Moreover, as can be depicted from the figure. household-level facto rs could affect 

agricultural productivity indirectly through fa rm househo ld' s decision on the use of 

inpu ts and adoption of R WH technology. 

Gcnerally, all household, plot and vi llage level fac tors can directly be affected by 

household income and welfare condi tion. And the household income can be affected by 

the agri cultural production. 
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4.2 Research Hypotheses 

In thi s study hypothesis concern ing the linkages among household , vi llage and plot level 

factors with the technology adoption deci sion of households is considered. In addition, 

hypothesis on the linkage between limn household's dec ision to invest on RWH ponds 

and its impact on agricultural yie ld is included. 

Household leve l factors 

I . Household I-Iuman Capital 

The adoption of RWH ponds reqUire large amount of labor especially during 

construction. Thus, household size is expected to have positive relationship with a decision 

to invest on the intervention. In addition, educational status of household head is expected to 

have positive relation since educated people are more open to accept new innovations and 

teclmology interventions than illiterate once. The age of the household head is expected to 

bring negative relationship since aged people are expected to supply less labor. In the 

case of marital status (take married ones) it is expected to find positive relationship since 

they usually will have large household size to partic ipate in the labor supply. The 

direction of the relationship between the sex of the household head and the decision to 

adopt RWH technology is expected that female headed households will have a negative 

im pact. This is because female headed households have less resource and manpower. 
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Generally, it can be concluded that the influence of household human capital factors on 

the investment of RWH technology is mixed. 

2. Household Physical Capital 

As it was observed in the fi eld work. most of the ponds constructed were very close to the 

households home regardless o f the impacts like hea lth problem, accidents etc that can 

occur to the household. Hence, any investment decision on farm land is directly re lated 

with ownership of the land. Moreover, the adoption of R WH technology requires large 

resources, thus farm households, who have better physical assets (like catlle, oxen, Sheep 

and goat, Pack animals, poultry, beehives and different assets owned by the household) 

are the ones who are more likely to invest on such technology interventions, than 

households who lack or with few physical assets. Hence, physical capital is expected to 

have positive relationship with im·es tment decision on RWH technology. 

3. Household Social Capital 

The membershi p of househo ld heads in loca l organizations (like edir, cqub, marketing 

cooperati ve , sav ing and credit cooperative and Relatives money sav ing etc) and 

associations (like peasant, women. and youth associations) are expected to have a 

positive influence on the farm household ' s decision to invest on R WH tcclU1ology. For 

instance, rural development programs and/or technology intervention schemes launched 

by government, non government organizations; research institutions and other interested 

party use local organizations and associations as ways of reaching the farm households. 

Therefore, being a member of any loca l organization and/or association could make the 
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farm household learn and be easily convinced. by another farm household, who is a 

member in same organization or association and has adopted the technology intervention. 

4. Household Financial Capital 

It is expected that the amount of saving by household and cred it obtained will have 

pos iti ve impact to be involved in the investment ac ti vity. However, we should note the 

d ifference in obtaining, need and access to credit since those who need and have access to 

credit may not obtain credit. Those who need may not have access and from those who 

have access some may not be interested to obtain credit due to different reasons like 

shortage of money for pre-payment, fear of credit etc or due to insufficient supply of 

seed, cash or fertili zer credit. 

The major village level factor 

Access to market, transportation. and roads 

The village or household access to market , transportation, and roads is expected to be 

direct ly re lated with a farm household 's deci sion,to adopt R W H technology. 

Plot Level Factors 

I r the R WH technology is constructed on the plot, some portion of the plot will be 

covered by wate r, and thi s decreases the area of the culti vab le fa rn1 land, and there by the 

amount of yield that could otherwise be harvested from the tota l area of the plot. Besides, 

if the distance from the plot to the farm household res idence is very long, members of the 
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household may be discouraged, to fully use the available family labor power during 

watering and to efficiently use the water accumulated. This in tum may decrease the 

interest ofthe farm household to invest on RWH technology. Farm households with steep 

slope plots are expected to show greater interest in adopting this technology since with 

increase in the slope the level of runoff and erosion increases, and also the leve l of soil 

depth and water or moisture ho lding capacity of the soil decreases. 

Rainwater harvesting ponds 

A farm household 's dec ision to inyest on R WH technology as a supplementary source of 

water in crop production is expected to have a positive impact on the amount of 

agricultural yield harvested and/or the household's leve l of income and there by welfa re 

of the household. This is expected because the adoption is expected to improve the leve l 

of income and we lfare of a farm household either by increasing the amount of yie ld 

harvested, or increasing the number of harvesting times per year, and/or bv influencing 

the farm houschold to produce agric ultural commoditi es with high market valuc . 

METHODOLOGY 

The wider range influence and complex ity in the transmission mechan ism of technology 

interventions aimed at improving agricultural productivity, on the we ll being of the 

society and the ecology, has posed methodological difficulti es on impact assessment 

researches. According to Shiferaw et.al (2003), the basic methodological problems are 

related with 
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4.2 Research Hypotheses 

In thi s study hypothesis concerning the linkages among household, village and plot leve l 

f~lctors with the technol ogy adopt ion dec ision of households is considered. In addition , 

hypothesis on the linkage between farm household's decision to invest on R WH ponds 

and it s im pact on agricultural yield is included. 

Household level factors 

I . Household Human Capital ' 

The adoption of RWH ponds reqUIre large amount of labor especially during 

construction. Thus, household size is expected to have positive relationship with a decision 

to invest on the intervention. In addit ion, educational status of household head is expected to 

have posi tive relation since educated people are more open to accept new innovat ions and 

technology interventions than illi terate once. The age of the household head is expected to 

bring negative relat ionship since aged people are expected to supply less labor. In the 

case of marital status (take married ones) it is expected to find pos itive relationshi p since 

they usua ll y will have large household size to parti cipate in the labor supply. The 

direct ion of the relat ionship between the sex of the household head and the dec ision to 

adopt RWH technology is expected that fema le headed households wi ll have a negative 

impact. This is because fem ale headed households have less resource and manpower. 

43 



(2004/2005). the total \,'oreda popu lation is 210.243. out of lI'hi ch 104.5 I 7( 49,7%) arc 
male and 1 05.726(50.~~o) arc female (IPMS. 2005) 

The Worcda rangcs rrolll 1554 to ~ 1.J9m asl. but most of thc Woretia i, I'llilld at about 
1800m asl. Exccpt I,'r few hill s. the Worcda has an agri cul turalh' ,uitable \lat land. 
Rainfall is a ma.ior lim iting 1 ~lc t () r in agri cultural product ion ill thL' area . Agrn 
ecologica ll y. must or the Woreda i, c1ass ilied as Weina Dega .The annual rain fall \'arie , 
from 857 to IOH:i ml11 . lI'hile the annua l mean temperature va ri es rrolll 17"('10 20"e lI'ith 
mean va lue or 18"C , rhe area reeei \'es a bimodal rainfall where the sma ll rains arc 
betlVeen March and AprillVhile the main rains are from July to September (IPMS. 2005) 

Accordi ng to FAO classilicat ion S\'stem the major so il s of the 1\'()J'cda are Anosol 
(felTalic). Andosol (Onhic). Chromic Luvisols (Orth ie). Phaeozem (Unhic). Sol onchak 
(Orthic), The III ",I dominant so il or the lI'oreda is Andosol (On hic ) IIhich is !,)Iilm'ed I)\' 
[,haeo/.em , (()n h,\') :Ind Chromic l. uilisols (Orthic) in the seCll nd and thi rd orde r. Th,' 
soi ls or the arca 'I "C helie \cd to be relatively fe rtile and during gl l" d rains rarmers ca n 

.; harvest good \ ield c\ 'e n wi thout fcn ili ze r app li cation, The total area o!' Woreda IS 
64,116.25 ha of II hich 48.337 ha (75%) are considered suitable lo r agricu lture. 

Table 4 . 1. Land use type with its area coverage. 

Land lise A rea coveraf!e (IIa) %aoe Arable land 44,020.00 68.6 Grazing land 4,3 16.95 6.7 Forest 4,592.00 7.2 Potentiall y culti vab le 3,644 ,50 5.7 Uncu lti vab le land 2,805.00 4.4 Others 4,737.80 7.4 Total 64 , 116.25 100 , 

-
Source: Alaba Spec ial Worcda Rural Deve lopme nt Cited 111 (IPMS . 200)) 
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A total of 152 households \\'hich are se lec ted using a stratified sampling technique halT 

been surveyed. Based on fanning system practi ced. the 73 peasant associations in the 

Woreda are stratified in to tll'O. namcly 43 peasant assoc iations with Teftt Haricot Bean 

Livestock and 30 peasant assoc iati0ns \\'i th Pepper/ Lil"estocK farming system. f ro m each 

stratum 2 peasant assoc iations \\we ,elected randomly and the households within each 0f 

the four peasant assoc iations wcre further stra tifi ed bv ado ption of R WI-I technology . In 

the end. from each of the four randomly selected peasant associations. a total of 3R 

households were random ly selected. where 19 of the farm households adopting the 

technology and 19 farm households without the technology stratum . Thereforc. the 

survey is conducted on 152 househo lds in fou r peasant association. The two peasant 

associat ions are Hamata and Andgengna Hansha. li'om Teff / Haricot Bean /Li vestock 

fanning system , and the other t\\·o peasant assoc iations are Ulegebba Kukke and Mudda 

Dinokossa from Pepper! Livestock fal111 ing system. 

A semi-structured questi onnaire h'b hcen cmployed to intclyiew household head s. 

Besides. group discussi0I1 has hl..'cll 11l1dcrtah l!ll on Indigenous water han"es tillg 

technology in eight peasam associ at ions. namel y. Kobbo Geno, Andgegna Tefro. Mejja. 

Chobare Meno, Ulelegna Mekall a. Ulelegna Ilansha. Dinokosa and Wishamo. In the 

discussion Ihe participanls ranges 11"0111 J 0 up 10 J 4 in number and il was tried to make 

the number of female and male part icipants to be equal. In addition, even though gender 

re lated issue has been included in the household level questionnaire, 10 supplement our 

information, group on gender issues di scuss ion has been done in 1 st Terfo and Hamata 

peasanl assoc iation. furtherl11ore, intervie\\' wilh experts working in the agri cultural 
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" Interrelationships among natural resources, spatial and tcmporal 

dimension of impact , and valuation of environmental benefits and costs." 

Qualitative approaches are increasingly used in conjunction with quantitative approaches 

and such combinations can cnhance the val idity and re liabi lity of impact eva luat ions. 

While quantitative approaches allow statistical tests for causality and iso lati on of 

programme effects from other confounding influences, quantitative methods excel at 

answering impact assessment quest ions about 'what ' and 'how much' , whereas 

qualitative methods are preferred for exploring questions of 'how' and 'why'. A mix of 

quantitative and qualitative approaches is ideal because it provides the quantifiable 

impacts of the intervention as well as an explanation of the processes and relationships 

that yielded such outcomes (Shiferaw et.al, 2005). 

4.3. Description of the Study Area, Data Source and Sampling 

The data for the analysis is obtained from a household and plot level survey in Alaba 

Woreda. The Woreda is located 3 10 km south of Addis Ababa and about 85km southwest 

of the Southem Nations Nationalities and Peoples Regional (SNNPR) state capital of 

Awasa. The Woreda is geographica ll y located 7°11' N latitude and 38°06' E longitude. It 

is located west of Oromiya region, n0l1h of J-ladiya (S ike), east of Kembata Tembaro, 

south east ofSilte and J-ladiya zones. It is a specia l Woreda and has a special status where 

the administration direct ly reports to the regiona l state. There are 73 peasant and 2 urban 

associations. Alaba Kulito, the capital of the Woreda, is believed to have been found 

towards the end of the 201h century. According to the recent Woreda JloJlulation reports 
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4.2 Description and Measurement of Vari(1bles included in the model 

Variable Name Definition and Measurement No of Frequency Mean Minimum Maximum I observatio (%age) (Standard error) 
n 

. Vi llage level Fac tors 
PeaSant associati on or Dummy variable for Peasant association N kdldc with. %of !lhs 

kebe!e 

I'" Hamma 152 38 (25) 2"" Andgcngna Hansha 152 381251 3= lJ!cgchha Kukkc 152 38 (25) 4'''' Mudda Dinokossa 152 38125) Ii nusehol d ncccss 10 se rvi ces WOllking time from the farm hou sehold 's n.:sltknce III the nearest. (i n hrs.) and infrastructure 
Town l11arh'1 

152 2.56711 ( I ) (,7 H 33 V111age market 
152 1.26Y8 (.Og4) 10 6.00 Coopemtlvc shops 152 1.0160 (.O;JJ 10 3.00 All weather f('I,l(l 
152 1.1167 ( 1) .03 I 1 SO SCOlsonal mOld 
152 3215 (028) .02 2.00 

ROlin I:lll condi tion 

Hi gh 
152 36 (23 .7) Mcdium 
152 102(67. 1) Low 

I 152 14 (9.2) 1111 - Icv{'( Factors 

IHI- NUIII(lII C'ppilul 
Household size. no 152 7.02 ( 24 ) 0 19 Age of HHH , Yr 152 42 .5( 95) 20 75 

Dummy variable for Ed ucati on kvcl of tile f<lrlll hou se hold head with 
I"" Ill iterate 152 67 (44) 2= read and write 152 19 ( 12.5) )= up to 41

1> 
152 25 ( 16.4) 4=up to 7th 152 25 (16.4) 5=up to 10Ib 
152 16 (10.5) 

___ L-
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1111- l'h,·.Hl,{/1 (',// ,1/,1/ CI/r!ml'll/('II/ 1.00 95.00 
LnnJ owncd. ha 152 8.67 (72 ) .00 8230.00 
cnll k valw.:(1ocal and cross b!~·L·d).ll1rl 152 1443.95 ( 10(1.58) 00 4270.00 
oxen valuc (local and cross hn':l.'d ).hm 152 I 183 48 (82.89) .00 1660.0 
value of sheep rind gont (1\\·II1:d. bIrr 152 257.44 (27) 00 4070.00 
Pack i1Jl1IlIals val liI.' (donkcys. mllks. horses. & r.::u l1cls ).b lrr 152 3 14.99 (45.2 7) .00 326.00 
Value ofpoliitry. birr 152 41.01 (4 .67) .00 630.00 
V.,luc of beehives. birr 152 35.68 (7 .96) .00 15405.00 
Value of all assets owned. birr 152 373.22 ( 105.8) 

Hfi SOCIlI! Cap/wI cndOll'll1enl 

Dummy variable for household membership in local organization 
1- Edi T only 152 140(92.1) 
2= Edi r and o ther local organi .... ati llllS 152 12 (7.9) 

Dummy variable for househol d mcrnhcrs hip ill associ ati on , 
\-nOll member in association 152 21 ( 13 .8) 
2= mClllhership in associ at ion 152 131 (86 2) 

I 

Nil FmallC:wl C(//UfO! clldvlI'menl 

Dummy variable for HI-! C redit access with. j=Ycs. % of hhs 152 11 6 (76.3) 

Pl ot I('vel Fn clors 
Dummy v:lriable for Ilow 1hl.' hnusehuld acqllir~'d the plot with 

1- Allocated by the stille 1036 483 (46.6) 
2= Inherited 1036 430 (41.5) 
3= rent and shmc croppi ng 1036 123( 11.9) 

Dummy variable for slope of \hl.' plot \\ I\h. % I,'m.\· 
1- I:l <lt 1036 750 (72 4) 
2"" Mouera!!.:: 10)6 280 (27) 
3= Vl.'ry Steep 1036 6 (6) 
Dummy variab k for Soli depth orlhl' p1ntll'itl1. % p!OIS 

\= Dcep 1036 43 (4.2) 
2= Medium 1036 857 (82) 
3= Shallow 1036 136(13) 
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Dummy variable for Soil fertili ty 1cvclllfthc plot with. % plots 

I I tigh fertilit y 1036 99 (9.6) 
2= Mode rate fertility 1036 780 (75) 
3= Infertile 1036 157(15) 

Dummy variable for till: Jlurpose for which thc land is used with. % plo ts 

I Rain fed Cul tivat ion (Cmpland ) 1036 773 (74.6) 
2= Homcstc<ld 1036 149 (14.4) 
3=grazing land . spices, \V,ls te land <lntl \\ (lotllots 1036 14 ( II ) 

Plot s ize. 111 ha, 1036 3744 (0 11 ) .03 5.00 
Walking time from the farm hOllsehold's rcs l(kn ce to the plot in hrs 1036 .1951 (007) .02 2.00 

Ibinwat l'r Harvest ing DUIllIllY v<ll'lllhk ror househuld 0I(]11pt I011 Il l' I{ Wlltcchnulogy In the plot III 

Tech nology 2005/06 agricultural produc t lOll \\lIh. n" plpts (Use o f RWH technology. 1036 72(6.95) 
i =Yes) 

l ls(, nfinpuis Total value of in pUIS used per each pl {l t 1l1 2()O :,106 agncultllnll production 
(in birr) 

value of Labor power used . (person-days/ha) 1036 500.26 (1985) 16.00 8933 . 3 
vallie ofOx('n powe r used. (OXC11 -days/ha ) 1036 182.43 (4 .82) 10.00 1333.3 
value of Secd used. (Kglha) 1036 220.19(88.61 ) 1.80 74400 
Dummy variable for household llse or fertilizer with, I=Ycs, % plots 1036 495 (47.8) 495 (47.8) 
Dummy variable for household usc of Manure/Compost with. 1 :::Ycs, 1036 242 (23.4) 242 (23.4 ) 
% plots 

Va l ue of Crop Yield 
The V<lluc of agricultural output p!tldllced pcr plot in 2005/06 agricu ltural 

20.00 14933.3 
1036 109502 (35 .12) 

production year. (birr/ha) 

-- ___ L. 
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4.5. Model Specification and Econometric Analysis 

Since there is no predetermined model that can be used in the quantitative estimation, 

following Pender and Gebremedhin (2004). models for the use of inputs on each plot 

(from equation 2 up to equation 6): adoption of RWH ponds (equation I) ; and the va lue 

of crop production on each plot in 2005/06 (li'om equati on 7 to equation 9) are adopted in 

thi s study. 

4.5. 1. Dependent Variables 

• Though many inputs could be li sted. which are used in crop production, the main 

inputs used in crop production and which are ana lyzed in this study include labor 

days/ha which includes hired, fam il y, on share cropping bases and on exchange of 

labor (L), oxen power days/ha (0). seeds kglha(S) , use of fertili zer (F), and use of 

manure or compost (M/C). A farm household 's decision in the allocation of its 

resource endowment either on the variablc inputs used for agricultural production 

or other opportu nities. or it s dec ision on the amount used for the various inputs in 

crop production depends on several fac tors. 

• To identi fy the determ inant factors that in fluence the fa rm households' deci sion to 

adopt or invest on R WH ponds (RWH p) 

• The value of crop production of household h from pl ot p(V) 

4.5.2. Explanatory Variables 

I . Household- level factors(X h) 

• Human capi tal (demographic fea tures) - age, household size, educational 

status. 
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• Physical capital - land holding, value of all assets owned. \'alue of 

livestock which includes oxen, packed animals. poultry. catt le etc. 

• Social capital- membership in local organi zation and assoc iations. 

• Financial capital-households saving and credit access. 

2. Village-level factors (X,,) includes : 

• Indi cators of agricultural potential : rainfall condition(herc due to lack of 

adequate information at PA level, during estimation, location dum mies has 

been used in order to capture the difference in rain fa ll , altitude. population 

density and other env ironmental factors for the four PAs included in the 

study). 

• Household access to services and infrastructure: wa lking time from the 

farm household's residence to the nearest input! output lown market, 

village market. Cooperative shops and all-weather and seasonal road. 

3. Plot- level factors (Xp)- Natura l capital 

• Indicators of quality of the plot (size of plol. slope of the plot. ,oil dcpth. 

so il t, pc and so il fe rtility of the-plot). ho\\' the household "c'luired the 

plot , the purpose for which the plot is used and walk ing tilllc (mill farm 

household' s res idence to the plot in hours. 

4.5.3. Model Specificat ion and Estimation issue 

To identify the determinant fac tors that influence the farm households' decision to adopt 

RWH pond or to invest on vari ous types of R WH ponds, a probit model is estimated. 
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Hence, a RWHp dummy variable (where l =household with RWH technology and 

O=household without RWH technology) is modeled as a function of village-level factors 

(Xv) , plot-level factors (Xp), household-level factors (Xh) and pond type which can be 

plastic covered or concert basement (P).These can be written as follows: 

RWHp = f (Xv, Xp , X", P) ..... .. (1) 

In the crop production regress ion and input use regressions, a logaritlunic Cobb-Douglas 

specification is used. This leads to a theoretically consistent specification for output and 

input demands, and reduces problems due to outliers and non-normali ty of the error term 

found when using a linear specification (Pender and Gebremedhin, 2004). 

Thus, the use of inputs - Labor days/ha (InL), Oxen power days/ha (InO), Seeds kglha 

(InS). use of Ferti lizer (F), and use of Manure/Compost (M/C), are modeled as a function 

of explanatory va riables including vi ll age-level factors (X,.). pl ot- leve l factors (Xp), 

househo ld-Icvcl fact ors ( X" ) and the pred icted value of adoption of rainwater harvest ing 

ponds (RWHp).The models for the variable inputs can be written as follows: 

InL = f (Xv, Xp, Xh, RWHp) .... .. . (2) 

InXK = f (Xv, Xp , XI" RWHp ) ...... (3) 

InS = f (Xv, Xp , XI" RWHp) ....... (4) 

F = f (Xv, Xp, Xh, RWHp) ....... (5) 

M/C= f (Xv, Xp , Xh, RWHp) ....... (6) 

Where, /11 stands for logarithm 
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The econometric model used depends on the nature of the dependent variable. For use of 

labor, oxen power and seeds on cultivated plots, the least squares regression is used while 

the regression equations for the variable inputs, fertilizer and manure/compost, Probit 

model is used since the dependent variable is dummy variable. 

Fina ll y, in assessing the impact-of RWH ponds on agricultural output , the value of th-e 

agricu ltural output harvested from a plot is modeled in three different alternatives . First, a 

full model of the va lue of crop production from a plot is modeled as a funct ion of village-

level factors (Xv) , plot-leve l factors (Xp) and household-leve l factors (X,,). Besides, the 

use of variable inputs Labor (InL), Oxen power (InO), Seeds (InS), Fertilizer (F), 

Manure or Compost (MIC) and the predicted value for adoption of RWH ponds (RWHp) 

are included.A fu ll model of the value of crop production from a plot can be written as 

follows: 

LIIY= f(IIIL, 1110, IllS, F, MIC, Xv, X p, X h, RWHp) ....... (7) 

ll o\\'eve r, in the second regress ion, household-level characteristics (X,,) and adoption of 
'-

RWI-I pond (RWHp) are om itted. This is because the effect of these variables on 

production may be indirectly through the use of inputs. Thus, the second - structural 

model of the value of crop yield is modeled as a function of all fac tor inputs by excluding 

household-level factors (X,,) and adoption of RWH pond (RWHp) from the regression. 

Thus the second model of the value of crop yield from a plot is given as follows: 

LIIY= f(InL, 1110, IllS, F, MIC, Xv, Xp) .............. (8) 
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The third model developed in this study for the value of crop production is a reduced­

form equation, which includes all village-level , plot-leve l, household-level characteri stic s 

as explanatory variables and the predicted value for adoption of R WB ponds. However, it 

excludes the use of inputs like Labor (lnL ), Oxen power (InO), Seeds (InS), Fertili zer (F) 

and Manure or Compost (!If/C) li'om the model. Th is spec ification can avoid the potential 

for endogenity bias. And also to examine the total effect of all factors on crop production, 

and whether it is a direct effect on production or ind irectly through its effect on the use of 

inputs and adoption ofR \vH ponds. 

The models for reduced- form specificat ion of the value of crop production from a plot 

can be written as follows : 

L II Y = f(X,-, Xp, X,,_ RWHp) ...... . (9) 

In all cases, the least square regress ion was used to estimate the value of crop production. 

Generally, one important point that should be noted is that, for equation 2,3,4,7 and 8 

robust regression is undertaken to avo id the hetroskedasticity problem that was observed 

during estimation. 

4.6 . Qualitative A nalys is Approach 

These approach anal ys is the perception of ex perts and fatmers regarding the constraints 

and opportunities of R WH technologies. The qua li tative information was gathered using 

an open-ended question that was included in the questionnaire in order to augment the 

results of the econometri cs anal ys is. 
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CHAPTER FIVE 

SOCIO-ECONOMIC CHARACTERISTICS AND CROPPING PATTERN 

5.1. Socio-Economic Ana lysis of Sample Households 

The descriptive statistics for human capital of the household-level features are given in 

Table 5. I.The total sample households include 94.1 % male-headed and 5.9% female­

headed households. Besides, the households with R WI-l technology are all male-headed. 

The average family size for the sample households is about seven. The variation in mean 

fami ly size among households in the two fanning systems is very small , the variation 

among households "with and without" RWH technology is higher. 

The mean age of household head in years for the combined sample is 42 .5, indicating 

farmers with more experience in farming are in the sample. As can be seen from the 

table, the mean age of household heads shows no variation among the two categories of 

fanning systems and in those 'with and w ithout' the technology. 

As can be seen from the table below, large number of the households considered is shown 

to be malTied in both fanning systems and all those who adopt the teclmology. Islam is 

the dominant religion. 
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TableS.1. Household characteristics distribut ion of human capital by farming system and adoption ofRWH 
technology 

HUMAN eArlT AL ref{ IHaricot Pepper/ Total HHs lI'ith Hlis ll"ifh Total 
beanl /ivtslock Uwslock RWH oul RWH 

fecJmology t/!clmolo~' 

Sex 
Male 69*1 74 143 76(100)', 67 (882) 143 (94.1) 

45.4% 48.']010 
(90 .8)', (97.4) (94.1) 

Female 7 2 9 9(1 1.8 ) 9 (5.9) 
4.6% 1.3% 
(921 (2 .6) (5.9) 

Household head age 42.5( 1 .36) 42 .5( 1.36) 42.5(0.95) 42.32( 1.43) 42 .68( 1.28) 42.5(0.95) 
Household size 6 .89',( 35)', 7. 14(.32) - 7.02(.24) 7.7(.39) 6.34( .26) 7.02(.24) 
Marita l Slatu5 of the household 

married 69 (908) 75 (987) 144 (94.7) 76 ( 100) 68 (89.5) 144 (94 .7 ) 
Single 3 (39) 3 (2.0) 3 (3 .9) 3 (2) 
widowed 2 (2 .6) 2 (1.3) 2 (2 .6) 2 (1.3) 
divorced 2 (2 6) 1 (1.3) 3 (2.0) 3 (39) 3 (2) 
Religion of the household 

Orthodox 2 (26) 2 (1.3) 2 (2.6) 2 (1.3) 
Catholic I (1.3) 1 (.7) I (1.3) I (.7) 
Islam 73(96) 75(98) 148 (97) 73 (96 .1) 75 (98.7) 148 (97.4) 
Protestant 1(1.3) 1 (.7) 1 (1.3) 1 (.7) 
HHH Education Status 

Illiterate 41 (53 .9) 26 (34 .2) 67 (44) 21 (27.6) 46 (605) 67 (44 .1) 
who read & write 10(13 .2) 9 ( 11.8) 19 (12.5) 14 (18.4) 5 (6 .6) 19 (12.5) 
with education level (from 2nd · 4th ) 12 (15 .8) 13 (17 .1) 25 (16.4) 16(21.1) 9 (11.8) 25 (16.4) 
with education level (from 51h .71ll

) II ( 14.5) 14 (18 .4) 25 (16.4) 16(21.1) 9 (11.8) 25 (16.4) 
with education leve l (from 81h · 10th) 2 (2.6) 14 (18.4) 16 (10.5) 9 (11.8) 7 (9.2) 16 (10.5) 

Source: Own survey and computation (for all tables includ ed in the study). 

'It 1- The numbers oul of the bracket shows number of observations in each category for discrete data (for ali tables) 

1t~_ The percentage distribution of the variable from the total number of households with and without R WH tec hnology (for att tables) 

*]- The perce ntage distribution ('I f the \',IT iabk horn the totat number or households based on the fann ing systems (fOi all whks) 

"'4- In '"ariables WIth c('l ntinu ou~ data the 'alll~ represent the mean of the observation of the variable under cons ide rat uHl IIntk! thl' 
different farming systems and adoption of R \\ "Il techllo logy (for all tables) 

*~- In variables with continuous da la th e 'alue~ III brackets represent the sta ndard error of the mean (for all tables) 

A large percentage of the household heads are illiterate (44 %) while those who read and 

write accowlt 12.5 %. Those with forma l education from grade two up to four and from 

grade five up to seven each account for 16. 4 % , with those from grade eight up to ten 

being 10.5%. In terms of education-wise distribution, households whose heads are 

illiterate show sign ificant variation followed by those from grade eight up to ten within 

the two farming systems. In the " with and without" R WH technology categori es, 
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significant variation can be seen among households whose heads are illiterate followed 

by those who can read and write. 

Table5.2. Household characteristi cs di stributio n of financ ial cap ita l by farming system and adoption o f RWH h I tee no ogy 

Teff fHa r iCOI Pepper/ Total HHs will! flfIs with Tolal FINANCIAL CAPITAL beD1I !il'cslock !i\'cSlock RWH oul RWH 
leelll/%KY techll%g}' HI-! Credit Need 

Yes 64 (84.2) 64 (84 .2) t 28 (84.2) 66 (86.8) 62 (8\.6) t28 (84.2) No 12 ( 15.8) 12 (15.8) 24 (15.8) 10"(13.2) 14 (18.4) 24 (15.8) HH Credit access 
Yes 60 (78.9) 56 (73 .7) 1/6 (76.3) 59 (77 .6) 57 (75 ) 116 (76.3) No 16(2 1.1 ) 20 (26.3) 36 (23.7) 17(22.4) 19 (25) 36 (23.7) Whether the HH obtained Credit or 
nOl 

Yes 41 (53 .9) 38 (50) 79 (52) 45 (59 .2) 34 (44 .7) 79(52) No 35146.1 ) 38 (50) 73 (48) 31 (40.8) 42155.3) 73(48) HH with Savings 
Yes 28136.8) 31 (40.8) 59 (38.8) 34 (44 .7) 25 (32.9) 59 (38.8 ) No 48 (63.2) 45 (59.2) 93 (61.2) 42 (55.3) 51 (67.1) 93 (61.2) 

Table 5.2 shows that the financial capital endowment of the sample households. As can 

be seen, 84.2% of the households need credit but out of these, only 76.3% have access to 

credit. Moreover, out of those with access only 52% obtain credit. The lower percentage 

of households that obtain credit could be due to shortage of money for prepayment, being 

afraid of credit, insufficient supply of credi t, inability to repay back the previous credil 

and different other reasons. As shown in the table, lower variation in the percenlage of 

households that need, access and oblain credit) n fanning categori es can be observed. or 
the 79 households who obta in cred it , 45 o f them have adopted R WH techno logy. In 

contrast 31 households have RWH technology from a total of 73 households that didn ' t 

obtain credit. In other words, of the total households with R WH technology, around 

59.2% of them obtained credit indicating a possible positive association between credit 

obtained and adoption of the technology. On the other hand, from the total sample 

households, less than half of them (59 households) have savings . However, as can be 

seen from the table, about 58% of these households have adopted R WH technology. 
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TableS.3. Household characteristics distribution of social capita l by farming system and adopt ion of R WH 
technology 

SOCIAL CAPITAL r-ff Pepperl Total Hils with RWH HHs with Oll t Total 
I Haricof lil'eS!ock technology RW/f 
bean! technology 
liwslock 

Type of local organi7.11tion 
Edir 68 (89.5) 72 140 69 (90 .8) 7 1 (93.4) 140 (92.1) 

(94 .7) (92. 1) 
Edir and mark eting cooperatives 2 (26) 2 (1.3) I (U) I (U) 2 (1.3) 
Edir and sav ing and credit cooperat ives 2 (2 .6) - 2 (1.3) 2 (26) 2 (1.3) 
Edir and cqub in cash and kind 3 (3 .9) 2 (2 .6) 5 (3.3) 2 (2 .6) 3 (3.9) 5 (3.3) 
Edir and relative moncy savinJ!. 3 (Hi 3 12.0) 2 (2.6) I (U i 3 (2) 
Type of Association thai the HH H ;s 
involved 
No association I I (14 .5) 10 21 10 (13 .2) II ( 14 .5) 21 (13.8) 

( 13.2) (13.8) 
Peasant association (PA) 51 (67.1) 60 III 58 (76 .3) 53 (69 .7) III (73) 

(78 .9) (73) 
Peasant and women association 4 (5 .3) 4 (2.6) 4 (5.3) 4 (2.6) 
Peasant and youth association 10 (13 .2) 5 (6.6) IS (9.9) 8 (10 .5) 7 (9.2) tS (9.9) 
Peasant. women & youth 1(13) I (.7) 1(13) I (.7) 

As shown in table 5.3, the social capital includes household head involvement in 

associations and local organizations. Of the surveyed households, 92. 1 % of them are 

involved in Ed ir only and the remaining 7.9% of the households are involved in edir in 

add ition to other local organizations like Equb, relat ive money sav ing, marketing 

cooperatives and saving and credit cooperatives respecti ve ly in orde r of their percentage 

leve l. Of (he households invo h·ed in Edir, almost 50% of them adopted R WH technology. 

Among (he different types of associations, peasant association is the domi nant one 

accounting fo r 73% involvement of the tota l households. Around 53% of the households 

who are mem bers of the peasant association adopt RWJ-l technology. 
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Tab le5.4. Household ch3racteristics distribut ion of physica l capital by farming system and adoption of 
R WH lechnology 

111 1 PIIYSICAL CAP ITAL 7'if Pepper! TOfal lIJls lfilh Rlfll HII, 'filII 0111 TOfa/ 
[ 1\DO\\ ';\ I [!'loT I I/arico / lives/ad feellnoloK" /? II '/ / h'elll/O/0fty 

beall' 
/ircSfor/; 

Land o'med (sta te allocated & 4.25 (1.35) 7.09 5.67 (.71) 8.21(.79) 3.13 (1.2) 5.67 (. 71) 
inherit ed). ha (AI ) 
Caul!.: (both local &. ClOSS bred). 1454 .2(1 66.) 1433 .6 14H(106) 1835 .197( 171.95) 1051 .697( 109 99) I4H.95( 106.6) 
Ell (133 .) 
Oxen (hot h local &. cross hred). 1046.2 (III ) 1320.8 1183(82) 1524.6 1 (124.77 ) S·ll .36(9U6) 11 83.48(82.9) 
EO (1 21 ) 
Sheep &. Goa ts. EB 222.5 (35 .6) 292 .3 257 (27) 293.2895(39.13 ) 22 1.59(37.24) 257 ..4"'1(2 i . l) 

(4 0.5) 
Pack an imals (donk c\'s. muk~ . 365.9 (72 1) 263 .9 314.9 (4 5) 405.368(67.63) 224.6 1(58.8) 314.99(45.3) 
horse~ .& c:UJlc\s). [13 (54.6) 
Poultry, EB 37.6 (6.2) 443 41 (4.67) 56.7368 (7.93) 25.276 (427 ) 41.01 (4.67) 

(6.9) 
Bcehi \'Cs (impro\'ed. modified. 46.6 (13 .3) 24 .7 35.6 (7.9) 50.9605 ( 1l.93) 20.395 (7.4) 35.68 (7.96) 
traditional). [[3 (8 .6) 
Assets Owned (pl ow ,farm equ ip 484 .8(205.8) 261.6 373 (105) 6)).54(207.4 7) 112.9 1(16.2) 373.22( 105.8) 
.mOlOr pump. f<ld io .. ). EI3 (49 .2) 

Household resource endowments such as, land holding, oxen, cattle, pack animals, sheep 

and goats, poultry, beehives and assets owned are included in table 5.4 . They vary both at 

fanning system and in the "with and without" RWH technology category level. As can be 

seen from the table, the average land holding of the sample households is 5.67 ha, and 

shows some variation between fanning system and in the "with and without" R WH 

teclUlology category. Particularly, higher average land holding (8 .21 hal is seen among 

households with R WH technology relative to those without the technology (3. 13 hal, 

whi ch implies that those wi th wider land holding wi ll probably be more initiated to adopt 

the technology. 

With respect to farm household's endowment of ca ttl e (other than oxen), the average 

value of catt le endowment per household for the whole sample was 1443 birr. In addition, 

households with and without R WH technology have shown signi fi cant variation in terms 

o f the average value of cattl e o"·ned per household. That is, the average va lue of cattle 
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owned per household in the "with and without" RWH technology category was found to 

be 1835.197 and 1052.697 birr respectively. The endowment of oxen, which is the main 

agricultural resource for farm households in the area, varies among farming systems and 

in the "with and without" RWH technology. The average value of oxen owned per 

household for the combined sample was I I 83birr. In relation to household endowment of 

sheep and goats, pack animals, poultry, beehi ves and assets owned, the average values of 

the resources owned by households were 257, 314.9, 4 1, 35.6 and 373 respectively. 

Generally, it can be concluded that among the physica l capital endowments, the average 

value of cattle is the highest followed by oxen, asset owned, pack animal. 

Table 5.5.Household access to market and other service by farm ing system and adoption ofRWH 
technology 

VILLAG E LEVEL FACTORS Tcff Pepperl Total HHs with HHs with 
IHaricot li vestock RWH oul RWH 
bean! technology technology 
livestock 

Rainfa ll trend or condition in the area 
Low 10 ( 13.2) 26 (34.2) 36 (23.7) 18 (23 .7) 18 (23.7) 
/vlediulll 61 (803) 41 (53 .9) 102 51 (67 .1) 5 1 (67. 1) 

(67. 1) 
Hi2h 5 (6.6) 9 (118 ) " (9.2) 7 (9.2) 7 (9.2) 

Wa ll-illl! 
hours) ~ 

li!ll~ \0 the Nearest (round trip ill 

!Own rna rk cl 2.9 (. 15) 2.23 (0 1·0 2.56 2.6425 2.-1923 
(. Ifl ) (. 14) (. 15) 

\ rlla gc lTlarket 1.5 (. 155) I O.t (056 ) 1.27(.08) 1.2936 1.2461 
(. 12) (.11 ) 

COOPCf<llivc shop I 19 (.078) 83 2 (066 ) I .U2(.05) 1.0474 .9846 
(.08) (.074) 

Bus statIOn 1.93( 148) 219 ( 15) 2.06(.10) 2. 1272 2.0037 
( 15) (. 14) 

All wea ther road 1.02(087) 1.21 ( 18) 1.1 2 1.1 009 1.I 325 
(. 10) (. JJ ) (. 16) 

Seasonal road .38 (.05) .26 (026) .32 .3436 .2993 
(.028 ) (.046) (.034) 

Total 

36 (23.7) 
t02 
(67.1) 
14 (9.2) 

2.567.t 
(.10) 
1.2698 
(.08) 
1.0 160 
(.05) 
2.0655 
(. 10) 
1.1167 
(. 10) 
.322 
(.028) 

Location of farm household 's residence relati ve to the important infrastructure and 

services can be seen from Table 5.5. The combined sample mean for walking time to the 

nearest town market for a round-trip in hours is 2.57 which is the longest followed by bus 
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station, vi llage market, all weather road and cooperative shop respectively. However, 

seasonal road is the nearest of all the infrastructures and services depicted on the table by 

considering the combined sample mean under the farming system. Variation can be 

observed among the two farm ing systems where 2.9 being the highest in the town market 

of Teff farming system and 2.23 in pepper farming system . The least variation is 

observed in the seasonal road of 0.38 and 0.26 in Teff and pepper farming system 

respective ly. On the other hand , variation in seasonal road for a round trip in hours is 

small in rainwater harvesting technology category next to all weather road. However, the 

highest variation can be observed for town market followed by bus station. Walking time 

to the nearest town market for R WH technology adopters is the highest which might 

reduce incentive to sell the product that the household start to produce using the 

technology. But the village market is found to be relatively closer. As in the above table, 

the rainfall trend in the areas that the survey was undertaken shows that medium rainfall 

condition dominates. And most of the households that adopt the technology are those 

with medium rai nfall condition. 

Table 5.6 presents the descriptive stati stics for plot-level fac tors. Of the total 1036 plots, 

46.6% is state owned (i. e., the plot is allocated by state) while 4 1.5% of the plot is 

inherited and 5.9% rented. The rest 6% is found on share cropping bases. As can be seen 

on the table, no household adopted the technology on land obtained by rent and on share 

cropping bases. Almost 50% of households with the technology adopt it on plot from 

state and 5 1.4% on inherited plots. In terms of the purpose for which the plots are used, 

74.6% are plots used fo r crop production while 14.4% and 10.7% are homestead and 
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spice plots respectively. Grazing, wasteland and woodlot constitute only 0.3% of the 

total. Moreover, of the plots with RWH technology, 95.8% are homestead plots and 80% 

of plots with out the technology are used for crop production. As shown in the table, 

Meher is the major season of harvest in both farming systems. 

TableS.G. Plot - leve l characteristics distribution by farming system and adoption of R WH technology 

Variables Tef! IHaricot Pepper/ Tolal HHs wi th HHs with Total 

bea,,! !i\'estock RWH 011 1 RWH 

livestock technology Icchl1 o l~' 

PLOT-LEVEL FA CTORS 
How did the household acquire 

Ihe plot 
the Slate 262 (5 1) 22 1 (42.3) 483 (4 6.6) 35 (48 .6) 448 (46 .5) 483 (46.6) 

Inh erited 212 (4 1) 218 (41.8) 430 (41.5) 37 (5 IA ) 393 (40.8) 430 (41.5) 

Rent 21 (4) 40 (7.7) 61 (5.9) 61 (6.3) 61 (5.9) 

Share cropping 19(3.7) 43 (8 .2) 62 (6) 62 (6 .4) 62 (6.0) 

Land usc 
Crops( ccreal) 38 1 (74 ) 392 (75) 773 (74.6) 2 (2.8) 77 1 (80.) 773 (74.6) 

Homestead 75 (14.6) 74 (14) 149 (14.4) 69 (95.8) 80 (8 .3) 149 (14.4) 

Grazing I (.2) I (.2) 2 (.2) I (I 4) I (.1 ) 2 (.2) 

Wasteland and Woodlot I (.2) I (.t) I (.1) I (.1) 

Sp ices 57 ( II ) 54( 10) III (to.7) 111(11.5) III (to.7) 

Slope category of each ptol 
Flat 413 (SO.4 ) JJ7 (64 .6) 750 (72.4) 55 (76 .4 ) 695 (72. 1) 750 (72.4) 

Moderately steep 101 (19.6) 179 (3 4.3) 280 (27) 17 (236) 263 (27.3) 280 (27.0) 

Very steep 6 (I. i) 6 (.6) 6 (.6) 6 (.6j 

Land Quality or so il fert ility 
High fert il ity 50 (9.7) 49 (9.4) 99 (9.6) 32 (44 .4) 67 (7.0) 99 (9.6) 

Modera te (ertility 44 1 (85.8) ))9 (64.9) 780 (75) 38 (52 .8) 742 (77.0) 780 (75.3) 

Low fertility 23 (4.5) 134 (25.7) t 57 (t5) 2 (2.8) 155( 16.1) 157 (15.2) 

Soi l depth of each plot 
Deep 8 (1.6) )5 (6.7) 43 (4.2) 2 (2 8) 4 I (4.3) 43 (4.2) 

MedlUI11 430 (83) <27 (S I) 857 (82 ) 01 (S4 .71 796 (826) 857 (82.7) 

Shallo\\ 761 14 .8) 60 ( I I) 116 (Ill 9 ( 125) 127 (13 2) 116 (13.1 ) 

Season (If Iwrvl,:SI 

No! applteahk 3 (.6) II (2 .1) 1'(1.4) 5 (69) 9 ( 9) 1'(1.4) 

Belg 48 (9.3) 50 (9.6) 98 (9.5 ) 9 (125) 89 (9.2) 98 (9.5) 

Meher 428 (83.3) 421 (80) 849(81.9) l4 (472) 8 15(845) 849 (81.9) 

Belg and Mchel (pe rman cnt ) 35 (6.8) 40 (7.7) 75 (7.2) 24 (333) 5 I (5.3) 75 (7.2) 

Plo! size ill hectar .387 (.0 17) .36 1 (.0 13) .374(.011) .15)7 (.0 12) 3909 (.0 11 ) .3744 (.010) 

Wa lking time rrorn home to .185( .0089) .204(.0101) .195(.0067) .052 (.002) .2058 (.007) .195 I (.006) 

plot in hours 

Furthermore, the mean size of each plot used is 0.374 ha, with high vari ation in the 'with 

and without ' rai nwater harvesting technology category and re lative ly lower variation 

among the farming system. With respect to walking time from plots to the farm 

household 's res idence, the average walking time for the total sample IS around twenty 
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minutes with some variation between the farming systems (about 2 minutes). But, the 

variation in average walking time in the "with and without" RWH technology is a little 

bit larger (around 15 minutes). 

With respect to plot slope the surveyed households were asked to class ify their plots in 

three categories of fl at, moderately steep and very steep. Hence, of the total 1036 plots, 

72.4% of them are class ified as flat while 27% and 0.6% are classified as moderately 

steep and very steep, respective ly. Besides, of the plots with RWH technology, 76.4% are 

flat plots and 23.6% are moderately steep. In terms of soil depth, the households 

classified the plots in to deep, medium, and shallow representing 4.2%, 82 .7%, and 

13. 1% of the plots respectively. In addition to this, 84.7% of the RWH technology has 

been adopted in plots with medium soil depth .In relation to plot ferti lity level, which is 

based on the farm household 's perception 75.3% plots are categorized as moderately 

fertile , 15.2% as poorly fertile and 9.6% as highly ferti le. Moreover, most of the R WH 

technology has been adopted in plots perceived as moderately fertil e (around 53%) 

followed by the high ly ferti le plots (44.4%). '- , 

Table 5.7 presents the descriptive statisti cs for fa rm households input use decision and 

level of yield harvested from each plot. Hence, the average value of seed used per hectare 

for the surveyed households is around 220birr with the highest variation observed among 

fanning systems. However, the variation in the average value of seed among households 

"with and without" R WH technology is lower than the variation based on farming 

systems. Households with R WH teclmology are III birr higher in the value of seeds than 
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those without the technology, possibly indicating an increase in the use of more seed by 

households with the technology. The mean value of oxen power-days for the combined 

sample is around 182.43birr with small vari at ion among the fanning systems and the 

"with and without" R WH technology categories. 

Tabl eS.7 . Hou sehold input usc and value of crop ~ ictd earned by l~lrll1ing sys tem and adoption of R WH technology 

Variabks Tell !Haricot PCPlll'rl Total HHs with RWH '·II·ls wi th out Tolal 
bean/ livestock livestock technology KWH 

tcchnologv 

Household input 
use 
use of Fertil izer 
Ves 204 (39.7) 291 (55.7) 495 (47.8) II (153) 484 (50.2) 495 (47.S) 
No 310 (60) 231 (44.3) 541 (52.2) 61 (S4.7) 4S0 (49.8 ) 541 (52.2) 
use of Manure or 
Compost 
Ves 121 (23) 121 (23) 242 (23.4) 54 (75) 188 (19.5) 242 (23.4) 
No 393 (76) 401 (76.8) 794 (76.6) IS (25) 776 (80.5) 794 (76.6) 
use of Herb icide 
Ves III (21.6) 11 2 (21.5) 223 (21) 223(23.1) 223 (21.5) 
No 403 (784) 41 0(78.5) 813 (78) 72 ( 100) 74 1 (76.9) 813 (78.5) 
use of Pesticide 
Ves 6 (1. 2) 9(1.7) 15 (1.4) 2 (28) Il (1.3) 15 (1.4) 
No 508 (98.8) 5 13(98) 1021 (98.6) 70 (972) 951 (98.7) 1021 (98.6) 
Tolal Value of 509996(285) 490.886(277) 500.26(19 .854) 126J.59( 183 .32) <1 '15.2179( 15.26) 500.26(19.85) 
Labor days used pcr 
hectare 
Total Value of Oxen 19977(7306) 165 . 722{6.~5) 182.43(4.8237) 226 1453(3039) 179.9922 (4 .79) 182.43 (4.82) 
power days per 
hectare 
Total Value of the 365.1( 183456) 85 .696112 8') 22U. 19(88.61) 1146Jl7(11.92 ) 2259502(9344) 220. 19(88.611 
amount of Seed used 
ner heclare 

Tol:11 \ ·:lluc of 99726(42896) liSt) (I~(~~ 'I) I U9S.()2(3:,\.12) 2172.697(246 ;; ) 1030.3 1133 .0 1) 1095.1l2(3~.11 ) 
Yield pfr hl'Clare -
Birr/h:! 

The total labor usage includes ramil v, hired, sharecropping and exchange with re latives 

and neighbors. Labor usage can be seen in fi ve different activities: land preparation and 

planting, weeding and cultivation, watering, harvesting, and threshing. The average value 

of labor person-days for the total sample households is around 500 birr, with higher 

variati on among the "with and without" R WH technology categories. For instance, the 

average value of labor person-days used in households with R WH technology is higher 

68 



by 818.37 birr relative to households without RWH technology showing that more labor 

is needed by those households adopting RWH technology since more labor is needed in 

construction of the pond, watering and lifting up of water from the pond. 

In relation to the use of modern fertilizer households have used fertilizer in around half of 

the plots (47.8%) and of these more than 50% are in the pepper/ livestock fanliing system. 

Furthermore, from the total plots with RWH teclUlology, fertilizer has been used in 

15.3% of them. Additional information that can be depicted from table 5.5 is that 23% of 

the surveyed households have used Manure or Compost but when consider those that 

adopt the technology it accounts for 75% of the plots. As can be seen on the table, 

herbicide use accounts 21 % though very small use of pesticide is observed in the farming 

system and the technology adoption categories. 

In terms of the value of crop yield harvested. the average estimated value of crop yield 

per hectare for the surveyed plots is found to be 1095.02 birr/ha, with less variation 

among fanning systems. The variation among farming systems range up to 191 .76 , 

birr/ha , with the lowest crop yield (around 997.26 Birr/ha ) being in the Teff / haricot bean 

/Livestock farming system and the highest ( I 189.02 Birr/ha) in the pepperlLivestock 

farming system. Moreover, on average, the variation in the estimated value of crop yie ld 

per hectare on plots with RWH technology is 1142.39 Birr/ha with the lowest (around 

1030.307 Birr/ha) in those without RWH technology and the highest (2172.696 Birr/ha) 

in those with RWH technology. This might imply that adoption of rainwater harvesting 

technology is expected to have incremental impact on yield. 

69 



5.2. Cropping i'lIttcrn 

As part of the assessment for the impac t of R WH technology intervention on the farm 

household 's crop choice dec ision, the stud y has employed a descriptive analysis of the 

crop mix for those wi th RWH technology in the different farming systems. Here, the crop 

types are classified into categories such as annual crops, pererll1ial crops, vegeta bles, 

spices, others and no new crops. As can be seen from table 5 .8 below, of the total num ber 

o f the crop types sawn by all the sampl e households (382 plots), 188 observat ions are in 

the teff/haricot bean/ livestock farm ing system category and 194 observations are under 

the pepper/livestock farming system ca tegory. 

In the teff !haricot bean/ livestock farming sys tem , of the tota l 188 observations, 60.1 % 

grow vegetables where as 4.3%,6.9%.4.3% represent annua ls crops, perennial crops and 

spices, respective ly. In the vege table crop category cabbage, onions and carrot accou nt 

16.5%, 14.9% and 12.2%, respectively. 

On the other hand , in the pepper/ li ves tock farmin g system , of the tota l 194 observations 

67% is vegetables catego ry where as 6.2%, 4 . I % . 2. I % represent annual crops, perennia l 

crops and spices . In the \~getable catego ry whi ch ha ve great share from the different 

classifications cabbage, beet root. tomato. carrot and onion, account for 16.5, 12.9 , 10.3. 

9.8 and 8.8 percent, re spectively. 
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Table 5.8 .Types of crop grown after start to use the technology based 011 farm ing system 

Category of crop types grO\\ll 

Famling Type of crops grown Noth ing 
snlcm new 

No new crop growJI 40 (2l.l) 
Chat 
CoITee 
Banana 

~ Sugarcane 
u Avocado g 
u Papaya 

. ~ Onions 
'" c Gingcr(Jinjiblc) • u Pepper "' " Carrot ." :;; Tomato 

~ Cabbage 
u Chilli Pepper 
f- Kal e 

Sweet potatoes 
Garlic 
Beet root 
If other specify 
Tota l 40 (21.3) 
No new crop grown 38 ( 19.6) 
Chat 
Coffee 
Orange 
Banana 
Pineapple 
Avocado 
Mango 

~ Papaya u 

~ Onions 
u 

. ~ Pepper 

" Carrol 
u 

Tomato "-
"-:: Cllbbagc 

LCl1uccfSe1a ta'! 
Ka le 
'Kosw' 
Sweet pOla toes 
Garlic 
Mandarin 
llee t rOOI 

If Olher specify 
Total 38 (19.6) ,. rhe number III the bracket shows percentage value 

'The number ou l or lile bracket shows rrequency 

An nuals Perennial 
crops crops 

I (.5) 
12 (6 .4) 

1(.5 ) 
I (.5) 

2 (1.1 ) 
4 (2.1) 

8 (4.3) 13 (6.9) 

2 ( I ) 
8 (4 .1) 

1 (5) 
2 ( I) 
I (.5) 
2 ( I) 
I (.5) 
2 ( I) 

I ( 5) 

12 (6.2) 8 (4.1) 

Vegetables Spices Others 

28 ( 14.9) 
t (.5) 

6 (3.2) 
23 ( 12.2) 
7 (3.7) 
3 1(1 6.5) 

2 ( 1.1 ) 
4 (2. 1) 
t (.5 ) 
3 (1.6) 
15 (8) 

6 (3 .2) 
113 (60. 1) 8 (4.3) 6 (3.2) 

17 (88 ) 
4 (2. 1) 

19 (9.8) 
20 (10.3) 
32(165) 
5 (2 .6) 
6 (3 I) 
4 (2.1) 
I ( .5) 
1 ( 5) 

25 ( 129) 
2 (I) 

130 (67) 4 (2.1) 2 ( I) 

Total 

40 
I 

12 
I 
I 
2 
4 
28 
I 
6 
23 
7 
3 I 
2 
4 
I 
3 
15 
6 

188 
38 
2 
8 
I 
2 
I 
2 
I 
2 
17 
4 
19 
20 
32 
5 
6 

" I 
I 
I 

25 
2 

194 

The result on the impact ofRWH technology adoption on a farm household 's crop choice 

decision based on farming system, has shown that farm households have started to grow 

crops which were not previously grown in the area. This crops include vegetables, 

perennial crops etc. 
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The result of the crop mix analysis imply that, the shift in farm household's crop choice 

decision towards highly priced and marketable agricultural products or increment in the 

number of harvesting per year(intensification), could have a positive impact on the farm 

households income as well as level of living. However, the leve l and magnitude of 

benefit accrue to the farm household will significant ly depend on market and 

infrastructure access ibility. -This is because most of the crop categories sawn in fann 

households with rainwater harvesting technology are peri shable; for example, vegetable 

represent the highest percentage of (60.1 %) in Teff/Hari cot bean! livestock farming 

system and (67%) in pepper/ livestock fanning system. 

Hence, unless these products are able to reach to consumers immediately after harvested, 

either their market value will decrease with time or it might be a loss to the fann 

household . Besides, an examination of the type of crops grown under the vegetable 

category witnessed that most fann households have concentrated on specific crops 

(tomato. cabbage, onions, and carrot) and the production and supply of these crops in 

large quantities might reduce the pri ce of the commod ities and there by affect the 
' . 

econom ic feas ibility of the technology. Thus, effort should be made to suppl y variety 

seeds to fanners so as to di versify the type of crops grown. 

72 



CHAPTER SIX 

COMMUN ITY INDIGENOUS WATER HARVESTING 
TECHNOLOGIES AND PRACTICES 

The cu rrent gove rnm ent househo ld level water-harvesting scheme is be ing carried out in 

A laba. Prior to th is, community managed ponds were common in the area. Abo ut twen ty 

yea rs ago, wate r fo r domesti c purpose and for drinking animals was sca rce . The pro blem 

was aggravated during drought pe riods . Owing to these, com munity ma naged water 

ponds a re widely used in the Wo reda currently. 

Group d iscuss ion has bee n undertaken on the issue of ind igenous water ha rvestin g 

techno logies and practi ces \I'ith an inte rest to know if it is s ti ll used by the communit y. if 

it has advantage or drawhack. and if there is a plan to do mod ifica ti o n on indigenous 

water harvesting techno logies. The di scussion covered e ight peasant associati o ns o j' 

Kobbo Gello. A nd gegna Teffo. Mejja , Chobare Meno, U letegna Mekalla . Uletegna 

Hansha, Mudda Dinokosa and Wisha m06 

By c lassifying pe ri ods into prio r to 1974, the Derg era and post 1991 be fo re the 

introd uct io n o f R WH techno logy. it was tried to assess the so lutions taken by the people 

when they face problcm o j' \I 'ate r sca rc ity for dri nking/domestic use, for li vestock and 

crop producti on. 

6 /11 ";obbo Gel/a Ihere II ('n' I J ,',,'rlleilldllf.' Of II 110m 5 Irer e women; fhe second hw II mt'mhers O/li/Ildl .' ", 1',' 

women /11 .l/ejjo 9 , }(lrflCi/J(JIII .' II lilt ~ II OIl/t'll. II/ ("{whore M eno II member \1'ilh 5 WOlliell (/lit! I.f. III i'll/has 1'l/ rlIClI )IIII' 

uj'lI'hich.J Here 11011/':11111 ('/L'It',l.!,!U Ih'J..al/lI III ii/(, 5/\ Ilf!llS{ln( associalioll. J III/ell/hen Huh -I \ ' OIllt'JI !ollo\l~·d hI/II 

memhers lIill,.J HOIIH'II tll/d.' H fllI., 1/ III \ IIl1lcJu/ l/lwJ.o.'"1I and irIS/Wf1/0 respecf/I'eh' 
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Accordin g to the group d iscuss ions in the 8 peasant associations, during the peri od prior 

to 1974, most of the people use com munit y pond for drinking/domestic use duri ng the 

rainy season. During dry season seven o f the kebeles use Blate Ri ver though the peo ple in 

Chobare Meno use Dijo Ri ver. T he ave rage time that takes the households to fetch water 

from the river ranges from 6 to 12 hours depending on the means of transportati on used. 

Small number of community ponds was obse rved during thi s peri od because landowners 

didn ' t a llow househo lds to construct more. The number of community ponds ranges from 

3 to 7 per peasant assoc iation , whic h could be sma ll , medium or large in size . In add ition. 

it was suggested that Blate and Dijo rivers we re used for li vestock drinking purpose 

mostly during the dry season though in the rai ny season community ponds can be used . In 

Dinokosa, it was suggested that use of wa ter in ' Borobore' o r 'Chorete ' (water co ll ected 

in an eroded area) was common for anima ls and peop le . Bes ides, the people used to 

depend on rain fall for crop prod uct ion bUI couldn'l use waler from communi ty pond 

because the landowners didn ' l a ll o\\' Ihcm 10 usc cspec iall y in dry season. However. 

sometimes during rain y season, Ihose around Ihe communily pond used the wa ter fo r 

pepper nursenng. 

During the Derg pe riod , in Kobo Gello. Ihere was an Increase III the number o f 

community ponds. Sometimes Ihey ge l la p wa leI' from Kobo Chobare but il had long 

queue. In Andgegna Terfo, Ihey ha\'e pump \\ater suppl y in the nearest peasanl 

assoc iati on but il a lso had long queue making Ihem to continue using wa ter from 

community pond. There was no division o r com munil v ponds for human and an imal use. 

II was obse rved thai Ihere had been an increase in Ihe size o r communit y ponds because 

Doze rs were used 10 d ig bigge r once. Ami also Lorri cs ll scd to bri ng watcr fro m 131alc 



Ri ver and di stribute it to the peop le in the fo rm of suppo rt . In Mejja and in the other 

peasant associati ons where group di scuss ion is undertaken , peo ple used communit y 

ponds in the rainy season but E late Ri ver in the dry season for human drinking/domesti c 

purpose. In addition, fo r li vestock drinking purpose, they had to bring o r go to rive r in the 

dry season but reli ed on community ponds durin g the rainy season. Rai nfall was used for 

c rop produc tion but sometimes some peo ple li v ing around the community pond or Elate 

rive r might get the chance to make plant nurse ring likc for pepper. 

Post 199 L prior to R WH technology introduction. most people in Kobbo Getto used 

community ponds and motor water suppli es that we re ava il able in the area for 

drinking/domes.tic use. In Andgegna Tello thcre was an increase in community pond 

depth with the start of division of comm unity ponds fo r li vestock and human use. Those 

people in Mejj a have 5 community ponds and Slate River wh ich is still in use during dry 

season. They also got motor water in the nca rest peasant associa ti on and sometimes they 

usc pipe water that is avai lable Ashoka . In Chobare Me no people start to use pond water 

fo r c rops and get motor water from Besheno. In Dinokosa, due to peo ple 's awareness 

towards ge lling clean water, they have started to pro tect community ponds to use it fo r 

dr inki ng purpose. Those households who have donkey br ing water from the capita l 

Kul ito which shows a shifl from po ll uted watc r to c lcan wate r dema nd even making them 

tn wa it fo r long queue to get water from Gcrcma. In Wi sham o Blate River is used during 

the dry season. And there was an increase in the number o f communit y ponds into 9 but 

there is no pipe wa ter supp ly in the area. In add itio n. Il,r li vestock pu rpose most of the 

peasant assoc iati ons stil l use Blate (D ijo in Chllba re Meno) durin g the dry season and the 
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River and distribute it to the people in the form of support. In Mejja and in the other 

peasant assoc iations where gro up discussion is undertaken, people used community 

ponds in the ra iny season but Blate Ri ver in the dry season for human drinking/domesti c 

purpose. In addition, for livestock drinking purpose, they had to bring or go to ri ver in the 

dry season but rel ied on community ponds during the ra iny season. Rainfa ll was used for 

crop production but sometimes some people living aro und the com munity pond or Blate 

rive r might get the chance to make plant nurse ring like for pepper. 

Post 1991. prIor to R WH technology introduction. most people in Kobbo Getto used 

community ponds and motor water supplies tha t we re available in the area for 

drinking/domes.tic use. In Andgegna Tefro there was an increase in community pond 

depth with the start of di vision of community ponds fo r li vestock and human use. Those 

people in Mejja have 5 community ponds and Blatc Ri ver whieh is still in use during dry 

season. They also got motor water in the nearest peasant associat ion and sometimes they 

lise pipe water that is available Ashoka. In Chobare Meno people start to use pond water 

l'or crops and get motor water from Besheno. In Di nokosa. due to people's awareness 

towards getting clean water, they have started to pro tect com munity ponds to use it [or 

drinking purpose. Those households who ha ve donkey bring wa ter from the capital 

Kulito which shows a shift from polluted water to clean wa ter demand even making them 

to wa it lor long queue to get water from Gcrema. In Wishamo l:313tc Ri ver is used during 

the dry season. And there was an increase in the number of community ponds into 9 but 

there is no pipe wa ter suppl y in the area. In add it ion . I()r li vestock purpose mos t or the 

peasant associa tions still use Blate (Dijo in Chobare Meno) during the dry season and the 
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comm unity pond during the rainy season except in Andgegna Tefro whe re they have 

started to use pipe water for drillking animals too. For crop production they use rainfall 

except those closer to community ponds where they sometimes use the wate r fo r pepper 

nursenng. 

In mos t of the peasant assoc iati ons, the practice of water harvesting technology has been 

started during the I-Iailese lasse regime. For example in Kobbo Ge tto it was started in 

1940's learning it from Sankura or Selle area. In Mejja it was before Hail ese lasse reg ime 

in 1920 's whi ch they ha ve on ly one community pond . In Wishamo it was during 

I-I ailese lasse regime in 1950's by those people who came from other places. 

Most of the group di scuss ions in the kebeles indicated that the development of drought 

situation was sta rted due to shortage of rainfall in 1984/85 . The drough t leads to water. 

crop production and heal th problem resulting in the death of a lot of lives and an imals, 

and migration from the area. However, in Dinokosa the sources of drought we re 

suggested to be three which include sun (when there is rainfall shortage). wind and snow. 

The topography is d ifferent in a way that it is sloppy making the so il to be ex posed to 

runoff and nat ural ca tastrophe in all direction. In 1973174, there was drought in Tigray. 

Wollo , Gamo Gofa whi ch resulted in famine to occur in Wishamo caused by wa ter 

shortage. subsequent reduction in food production lead ing to health problem and death . 

Consi ci ering facto rs that initi ated the use of water harvesting, shortage of \\ater IS 

identified to be the pr imarY reaso n in addition to ex perience fro m ot her places anu small ­

sca le tria ls in the ir houses. I llmeve r. in Dinokiosa there was a case when snmenne in 

the ir kebele died and penpic \\ent to Wishamo to bring wate r. At that timc they were not 
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community pond during the rai ny season except in Andgegna Tefro w here they have 

stal1ed to use pipe wa ter for drin king animals too. Fo r crop produc ti on they use rainfa ll 

except those c loser to com muni ty ponds where they sometimes use the wate r lo r pepper 

nursen ng. 

In most of th e peasant associations, the practice of water harvesting techno logy has been 

started dur ing the I-Iail ese lasse reg ime. For example in Kobbo Gena it was started in 

1940 's learning it from Sankura or Sel te area. In Mejja it was befo re I-Iaileselasse regime 

in 1920's wh ich they have only one community pond . In Wishamo it was du ring 

Hailese lasse reg ime in 1950' s by those people who came from other places. 

Most of the group d iscuss ions in the kebe les indicated that the deve lopment or dro ught 

situation was started due to shortage of ra infa ll in 1984/85. The drought leads to water. 

crop produc ti o n and hea lth prob lem resulting in the death of a lot o f lives and anima ls, 

and migrati on li'om the area. However, in Dinokosa the so urces of drought were 

sugges ted to be three whic h inc lude sun (when there is rainfall shortage). w ind and snow. 

The topograp hy is different in a way that it is sloppy making the so il to be ex posed to 

runoff and natural ca ta strophe in a ll direction. In 1973174 , there was dro ugh t in Tigray, 

Wo ll o , Gam o Gofa which resu lted in famine to occur in Wis hamo caused by wate r 

shortage. subsequent reduction in food production leadi ng to hea lth problem and death . 

Cons idering rae tors that initiated th e use of water harvesti ng. sho rta gc 0 1' \\at er IS 

identifi ed to be the primar\' rcason in addi tion to experience rrom othe r places and 5m:lll­

scale trial s in thei r houses. Il ll \\ ·Cvcr. in Dinok iosa the re was a case when S1l1l1Cnne in 

thei r kcbel e died and pellpic \\'cnt to Wishamo to bring water . At that time they wc re not 
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allowed to tak e water and they were even to ld to use animal s blood if they want to wash 

the dead body. And thi s spec ific coincidence considered to be the reason, which in iti ated 

some of th e people to start di gging the pond before the dead body was put in place when 

some of them went to Blate Ri ve r to fetc h water using donkey. In Wishamo. di s tance 

from Blate Ri ve r was one reason that initiated the use of communi ty pond even wit h 

women's participa tion. 

According to the information co ll ected from the different group disc uss ions, the types of 

indigenous water harvesting techno log ies include community pond, putting clo th o n wc t 

grass and squeeze it to ge t watc r. use of water co llected in a hole found in the branch o f 

tree ('wood banba '), wa ter from the stree ts, 'lanza ' or ' Weficho'(spongy li ke material 

found on Ense t) will be squeezed to get wa ter, by cooling water from Shala lake . eat 

pumpkin most of1en. kid s were not allowed to ea t dry foods and to play for long ho urs in 

the sun and other simpliJi ed ways. 

Many differences can be see n between indigenous and modern rainwa te r harves ting 

techno logy. Community ponds are used in group since it is common to a ll, it can be used 

for livestock. human drinking and agr icultural purpose, clay soi l will be se lected tll 

reduce wa ter see page into th e grou nd. it is wider in s ize, and it is less pure because 

anima ls might go inside th e poncl. On the o ther hand , modern po nd is used indi"idualh 

whi ch is mos tl y used in dry time fo r rlants and in time of water shortage. uscd for 

vegetabl e or crop producti on and migh t resu lt in water seepage when the cemc nt is 

cracked. small in size. has cement or plastic basement, it is more c lean if it is fo ll owcd ur 
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we ll and save time that used to be spent to fe tch water. In ge ne ra l, positi ve and negative 

s ide e ffects can be observed from both technologies and we need to select the one w ith 

more benefit. 

During the discussion, information was co ll ected to assess how knowledge of indigenous 

wa ter harvesting techno logy developed durin g the differcnt regimes. During the imperi a l 

re gime. it was suggested that most o f the water harvest ing techno logies were small in 

their size and there were few community ponds though with depth. The peop le dug the 

ponds with interest, own manpower and initiation . 

In Derg regi me , the community ponds were dug by the govcrnment using Dozer. In some 

areas, the people contributed 60 birr to cove r the fuel consumption of the Dozer, for 

education, health service and general ly for devel opment related activ iti es. During this 

timc, an increase in the size of the community po nds was o bse rved because of the change 

in land ownership . There was a lso an increase in th e number of comm unity ponds in most 

areas wh ich might be due to the food-for-work program that was started. 

In rccen t times, the safety net program in itiated peop le to dig more . Food-for-work 

program cont inued to be used and the pa rti cipation 01' the deve lopment agents in the 

activity was hel pfu l. Tn so me areas there was an increase in the number and s ize of 

com munit y ponds like in the Derg regime. I lo \\cler. in some of the peasant assoc ia ti o ns 

community ponds are given less attenti on due to the shin towards us ing pipe water 

supply. 
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The elderly are those who know more on how and where to constru ct community wate r 

pond. They did not have any expos ure outside Alaba wherc the re is accu mulated 

knowledge about wa ter harvesting. Rather, it a ri ses from thei r own ex perience main ly 

duc to the water sho rtage problem they were facin g. 

The cri teri a's that they take in to account to decide the locat ion o f community ponds 

inc lude fl a tness of the area, soil type, s loppiness o f the land. area centra l to all the peop le 

in the community, di stance from road, land size and area w ith no tree. In addi tion, the 

method that they usua ll y consider to reduce wate r seepage focuses on ident ify ing the type 

of so il. Most o f them cont inue to dig until they reach a depth of about 4 meters to get 

ye ll o\\' or brown soil type. Then water w ill be sprayed and wa lked by an imals to protect 

water from pass ing down into the ground . 

Mostl y the clearance o f the pond is made in the d ry season when the water inside the 

community pond decreases so that the soil can eas il y be c leaned. On the other hand, if 

the re is water inside the community pond, the part s wit h no water o r o nly the corner s ides 

will be cleaned. In add ition, they fence the pond and ensure its neatness turn by turn. The 

size of comm unity ponds is determined by the popula ti o n in a particu lar area, o n the land 

si/.e. prekr trapezo idal shaped ponds so that an imal s entcring the pond will not face 

dini eult y tll ge t o ut o f the pond and by the peop les capac it y o r manpower con tribution. 

,\ccord ing to the info rmation co llected , it is est imated that about 4 up to 6 mon ths wi ll be 

nccdecl to di:; largc s ized community po nds If the construction carri ed ou t intensively. It 

mil) wke one up to th ree yea rs if the work is de laycd oue to dilTerent rea so ns. For 
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medium sized ponds, it mi ght take two up to six months or one yea r at the maximum . The 

digging process for small sized ponds might take one up to six months at the maximum . 

The number of people th at are mos tly involved in digging of large sized community 

ponds mi ght reach up t03 00 people or the whole people in the peasant assoc iati on. For 

medium and small s ized once. it mig ht take less than 300 people. On the other hand . the 

time that the different sized ponds need to be fill ed with water might take fro m one up to 

three days during the rainy season and it might take one week up to two months if the 

rain is short. However. in thc dry season. it will take longer time to fill the pond rangi ng 

from one month up to one year. In addition. the water inside large sized ponds might last 

from seven to ten mon ths and around live months for small sized once . 

The change that is obscrved in shapc and size of indigenous water harvesting structurc 

overtime is that of an increasc in the size of the community ponds and change in Shap e 

from circular type to trapezoidal onc. And overtime, the existence of health prob letil s 

related to indigenous wate r harves ting tcehnology has been observed. It is mainly related 

to the nea tness o f the ponds. The problems that are frequently observed include .i ardi 'l . 

Cold, Malari a, Amoeba, Diahrea. skin di sease, Taifoid , Cholera , Abdominal Cramp and 

other water born diseases. 

In the dry season the communit ,· ponds \\ ill be we ll protected since the demand for \\aIe r 

will increase due to use rs coming from othcr areas. During thi s time. the guards \\ ill 

all ow people to take wa ter once in three days and make non-parti cipants during the 

construction to pay some amount per p<lt. Con lliet might ar ise when those that don't di g 
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and fence ge t a benefit , when people was h their body inside it, whcn divert the direc ti on 

o f the runofl~ when guards fai l to ha ndle their responsibili ti es we ll, in time of 

di sagreement some people pollute the water, when guards se ll water and when peop le 

don ' t respect queue . 

The role of women from planning to implementati on o f indigenous rainwater ha rvesting 

technology is insignificant. However. indi rect ly the women wi ll give support by 

preparing coffee and food services fo r those people who construct the ponds. 

Their role in the constructi on stage is large r if they are female-headed households 

es pec ially when there is nobody to help them. Otherwise, mostl y, it is the men who playa 

major role in thi s stage. The women don ' t participate directl y. Their major ro le in thi s 

stage is indirec t partic ipat ion in preparing coffce and food serv ice for those who arc 

doing the j ob. The ro le of women in maintenance, clea rance and watching stage is hi gh 

when they don ' t have a husband. But if they arc married, the y partic ipate in clearance and 

tak ing out so il or dirt material from thc pond , re ncing the pond , preparing food and coffee 

service for those w ho are making the maintcnance. However, they don ' t part ic ipate In 

watching the community pond since stronger and powerful guards are needed. 
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CHAPTER SEVEN: GENDER AND RWH TECHNOLOGIES 

A t present, there is a growing tendency towards the adoption of low cost and simple 

a lternati ve water management technologies like ra in wa ter harvesti ng tecimologies. RWH 

tec hno logies have the potential to contribute towards the Mill ennium Deve lopment Goals 

(MDG s) wi th a view o l'e rad ieat ing poverty and hunger. prov is ion o r safe drinking water 

and sanitati on. ensuring environm ental sustainabili ty. promoting gende r equity and 

" omen elllpo"ermcnt. It is one way of improv ing the li ving cl1ndit ions of millions of 

peoplc. parti cularly those livi ng in the dry areas. Water scarcity especially for do mestic 

and ag ri cultura l purposes compromises the ro le o r women in lood production. Hence, 

prOl 'is iun o r "ater by promoting rainwater han'esting and management technologies 

reduces the hurden on ru ral "'Omen and thus increasing their producti\'it)'. 

Th is chapter tries to see the parti cipation of womcn in male headed households in 

plan ning and dec ision making stage , construction, maintenance. clearance and wa tching 

stages. In additio n, it will try to add ress the question if women are benefi ted and in what 

terms. and the reaso ns if they aren' t benefit ed from adopti on o r the technology. Bes ides, 

fe male headed ho useholds were asked if they are se lec ted as bcneficia ri es and how they 

arc se lec ted. and i r not. why not. The constra ints thd t they race to LIse R WII technology 

arc al so considered. 



Tablc 7. 1, Women participa tion in planni ng and decision making stage 

8/1 ~ 'esllOI/ ' Ivell Free. (%) 
The culture do n '! expec t them to participate in this stage though they arc vo luntary 6 (7. 9) 

She wi ll acccpt <Ill) thing Ihal is decldt.'d by her husband I ( 1J ) 

During planning. she will suggest the time for the wo rk in orde r to prov ide a better food se rvice I J( 17. 1 ) 

Equal rcsponsibiiil) 65(85.5 ) 

Thattimc I nasn't marr ied so I can't :,uggcst her parti cipation I ( I. J) 

They don't have scl(ini l iatioll and In\:-: n1i ,,e 10 partici pate since they can'l get time beyond domestic Hor\.. 2(2.6 ) 

As can be seen in table 7. 1 above, most households put equal responsibility among 

women and men to participate in planning and dec ision making to be the dominant 

suggestion accoun ting lor 85.5% of the total rainwater harvesting technology adopters. 

This is rollowed by 17.1 0
0 o r households who have mentioned that during plann ing, the 

women sugges l the tim e ror the work to provide a beller food se rvice. 

Tab le 7.2 , Womcn partic 1 at ion in construction staoe 
Su gestioll I!1\'ell 
She parti cipates direr ll: tb: suppl: 11lg water) and indirectly (by preparing toDd and wrlCe) for workers 

Help b) giv ing Ihe neeued r<J\\ m~l1 ... rial ( like stone. sand , cement fro m ho me 10 \\here the~ \\or).. ell') and 
remove the ::.nil rWlll arou nd the r~' nd to a bit far area and so mel imes part icipate in Ihe digging proce~~; 

No women Pi.lrllClpalion since Ihl're \\US no constructio n except digg ing 

AIier the end OfL'llll st'llClillll . (1)1.:: \\ill keep bring ing watc r and spray il on th e pond to pro tec t (f<lcking 
No. because I \\<1:; 11l1t1lli.lrried 
The y will participallon though Ill' c~lnstrl1c t ion has been done yet. 

Plastic W\l'r used \\1111 her agn.:l'me nt and pnrli clpated by holdi ng the plastic in the ((Inler whel1 nl\er1n~ 
Protect \\atn entr: lnlo Ilh.' pond ullI ilthe \\orkcrs fi ni sh the diggi ng process 

Since Il() C\)lb1rllClll111 dtlnC ,II I' n 'I ~ l.'t \..no\\,11 if she is going to participate or not 

Frc (%) 
44 t57.9 ) 

25(J2.9 ) 

8( 105 ) 

2(26 ) 
I (1.32 ) 
17(22.4 ) 

It 132 ) 
2( 26) 

I( 1.32) 

As indi cated in lable 7.2 above. in 57.9% of the house holds, womcn participalcd direct ly 

(by suppl) ing water) and indirec tl y (by preparing food ancl coffec) lor \lOIter, . Abo ut 

33% of Ihe househo lds ,uggest thaI. they ass isted by providi ng the nceded r<\\1 malc rial 

(like stone. sand. cemenl fro m home to where (hey work etc) and remov ing Ihc soil I'rolll 
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around the pond to a bit fa r area. Mo reover. 22 .4% of the househo lds responded that 

women wi ll participate though no constructi on has been done yet. 

Table 7.3. Women participation in maintenance, clearance and watching stage 

511f! es/ions iven 

She parti cipatc s in all 
During maintenance they bring waler. 1"<1\\ malerlals needed. I(.)od service and proteci pond from being 
deslroyed. 

Clean the area of pond by removing lInnccessar~ things Ihal gro\\ and c.\iSI arollnd it and wastes Ihal 
enters into the pond water to get ckeln Wel ter 
Since spent most of lheir time allhl llle Ih e~ Hatch "ids ilnd anlllu11s from ge tt ing into the pond 
accidentally. 

During the dry season th ey carry Ollt soil or sand lilall'nlcrs In ~idc Ihe pond in the ra iny season and 
prepare il for the next cropping season 
She parti cipates in time of strengthening the lWlld 

They watch people from try ing [0 slea l water from pond with (\\11 ge tting permission 
Watch fami l member nOI to wash clolh inside the nn J 

Fre f%) 
5( 66) 
23(30.3 ) 

42(55 .3 ) 

55(724 ) 

38(50 ) 

7(9.2 ) 

3(395 ) 
1(1.32) 

Table 7.3 indicates Ihat. 72.4% 01' Ihe households responded that women palti c ipate 

mai nl y in watch ing kid s and animals rrom ge lling into the pond accidenta ll y s ince thcy 

spent most of their time at homc. Thi s is ro llowed by wo men participation in cleaning the 

area of the pond accounting 55.3%. W(l ill en parti c ipation during the dry season to carry 

o ut soil or sand that enters into the po nds in rainy season has taken 50% o r the 

househo ld 's respo nse. About 30% o r the house holds participated in maintenance by 

bring ing water, raw material , food se rvice and protecting the pond from being destroyed. 

Table 7.4. Iffemale-headed households se lected 10 be beneficiaries 

lore,! (%) 

Ye:-. :!S(J2 t)) 

NI\ 5 1(67 1 ) 
rllial U1( 1(0) 

As ind icated in tabl e 7.4 above. 67 . 1% o r Ihe ho useho lds who ado pt RW II techno logy 

respo nded that female-headed hOllschulds aren't se lected as beneficia ries whereas the 

rema in ing balance respo nded tha t th ey arc selected to be beneli e iar ies. 



Table 7.5. How fcmale·headed househo lds se lected to be bene fic iaries 

Suggestion given 

When they have their own initi ation 
1 r they have rmmpom:r to support them during the hard ,\ or"­
Wider land ownership cou ld be taken as mOli\ ation 

I r she ctln cover cost im·olved in pond conslruction 
Govern ment or agricu ltural extension is vo luntary to gi\~ chaner.: tor anybod) depending on 
Iheir working ability in agriculture 

rhose who defended thai they should htlve it finer Ihe~ dig (lth~'r peoples pond 
rhey can work by hl.'lping eflch other in diffe rent works 
Based on their Jan ie 1 )Jl ion in the kebcle 

Fre (%) 

9 (36 ) 
6(24 ) 
2(8 ) 

I I (44 ) 
13(52 ) 

1(4 ) 
2(8 ) 
I ( 4) 

O ut o f those households who responded that IC male-headed households are se lected as 

bcne ficiaries , 5~% said that governm ent or ag ri cultural extension is vo luntary to give 

chance fo r anybod y depending on their wo rking ability in agriculture. About 44% replied 

that it depends 0 11 her capacity to cove r cos t in vo lved in pond construction. Moreove r. 

36% of them responded that it is own in iti at ion that matte rs fo r them to do equal leve l 

II ith men. 

On thc other hand , out of those households who res ponded that female -headed 

households are 110 t selected as benefi ciari cs. 68 .6% o f them mentioned that the main 

reason is economic and manpower pro bl em. I. ess in terest and initiati on due to less 

parti c ipa ti on in ag ri cultural work acco unt lo r 17.6% o f the household 's response. About 

16% o f the households responded that bias exis ts towards male headed househo lds on the 

grou nd that the ladies can't go th rough th e ha rd lI·nrk. and the same percentage fo r the 

reason that they dl)!l't ha,'e anyo ne to teach thclll "bnul ii , use and purpose. 



Table 7, 6 , Reason (constrain ts) for fema le-headed househo lds not to be se lec ted as beneficiaries 

Econorni..: and mnnpowcr problem 
They don'l havc inlcre~[ and initiation due to less par1i cipalion in agri cu ltur{l l \\01']..: 

The cho ice 1:-> biased [0\\ ards male headed households on the ground thaI the ladies can' l make il 

They don't Im\L' no OIlL' 10 teach Ihem about its usc and purpose tha t means Ihere is lad or 
enough kno\\ ledge aboullhe impacl of the technology on agriculture, 

1\ farmer Inl\Jaha may have 2 or 3 wives and they can share his pond ifs iluatlons an.:n' \ rullilled 
10 dig thciro\\ll pond, ThaI means it is her husband who determines what she sh(H1ld do because 
she doesn ' t ha\c right !o own and mall{lgc la nd by herse lr. 

II is Ihollghllhal lhe) h;1\ e a shortage of lime since they spent their timt.: \\orking In IhL' hlHISl'-
1110S1 of IhL'11 [Ime takt.:n b~ domcslic work, 

J (ilm't "nlH' abl)uttht.:lll- sineL' I didn-t see any trial on female hcackd hOll schulds 
Culll1rall~ 11 is hell(\ed that women can' t do the job o f men 

rhe tcdll1ol 11g~ <HJ~lptilln supposed to be done in short pcriod of lime So (onsllkring (hem Illlgh( 
lag tilc \\ ~lrk i'.1ak Ilulllltcn.:sled 10 c,\changc powt.:r with It:malc ht.:adcd hou:-.clwIJ:-; SII1LC the) 
\\'ill hell!,:li( k ss 

Frl!(, (%) 

35 (68 .6 ) 
9( 176) 

8( 157 ) 

8( 157 ) 

1(2 ) 

6( II 8 ) 

2(3.9 ) 
4(78 ) 

I ( 2) 

As in lable 7.7 below. 6 1. 8% of the households said Ihal shorla ge o f economic and 

manpo \\ cr is the maj or constraint fo r fe male headed househo lds tll use R WI I technology. 

About I (i% o f Ihe households ment ioned that that they IM\ e less ene rgy 10 lift up and 

appl y th e \\ater and 9.2% of them said that it is due to less knowledge abollt Ihe work. 

Table 7,7, Constraint tha i fe ma le-headed house ho lds face 10 use RWI-/ technologies 

SIIr.: l es l /Ol/S 1.:'1'('11 

Shortage OfeeulHlInic ;Jntl manpowcr 
'I'he) have k:-.:- CllL'rg) 10 11ft up and apply the water 
ThL' burden 1Il doll1L'sl!C \\ork makes them no t to hand le the whole \\ork innlhcd in pllnd 

Net.:d SUpPllrt 11'11111 gll\ cmmcnl or any body 10 dig pond 
Nll\\aJa):'\ '!Ilk h~ "Ilk Iddlt's art.: Horki ng inlhc agricultural \\ (' rk 
Lcs:-; ~ n (\\\ kd!!c ahl'ul thc \\llrk 

lllh ing as long;h 1..,Ill Cll\t'f thL' cost 
No righ ! to LI \III[,,11 ,lIld maliagL' 1<111(.1 
Nt) IIlCCJl(I\ l' gl\t'n fl l'lll hL'hck ;Idmi ni slralion to make thclll partic ipatc 

Nn rClllait: hCildcd hpthL'ho ld uSlIlg pond in the kcbcle_ so unable tll knO\\ problL'rns (hL'~ filCl' 
idier slart Itl tho.: II 

,-'ref, (%) 

4716 1.8) 
121 15.8 ) 
6t79 ) 

·1(5 3 ) 
1( I 12 ) 
7( 92 ) 

III 32 ) 
Jt 395 ) 
-115 1 ) 



Our target in table 7.S is to see in what terms women are beneficiaries from thc adoption 

of the technology. About 78% of the househo lds responded that they are benc1iciarics in 

tenns of reduction in expendi ture by lIsing vege tab le produced for home consumpt ion 

and se lling the remaining to get money which is spent for the purpose they need. More 

over, 61.8% of the houscholds consider the time saved that used to be spent III fetching 

water and 22.4% on ability to cat di fferen t and ncw food varieties. 

Table 7.S. How women arc bcnefici,u ies from the adoption of tile technology 

Suggest ions g;,"cn 

Save time that was spent in fetching W<lie r 

Reduce expenditure by using vegelable produced for home consumption and se ll the 
remaining to get money and spend it for whntevcr purpose she needs it 
Able to produce more than once in a year 

Able to cat different and new food varieties 
The ladies got something to do after they fin ish other domestic responsibilities 

Though we don 't benefit in terms of income earning al iens! after we use it for ourselves we 
can help those who arc in problem 
We are expecting benefit from pcmlancnt plants 

Though get some benefit from planted vegetab les, due to watcr shonage some of them dried 
without ivin benefit. 

frcq (%) 

47 (6 1.8 ) 

59(77.6 ) 

2(2.6 ) 

17(22.4 ) 
3(3.95 ) 

1(1.32 ) 

3(3.95 ) 

1(1.32) 

Table 7.9 indicates the reasons for women not to be beneficiaries from adoption of the 

technology. Economic shortage, lack of motivation for work and inability to pass through 

the hard work all accounts 1.3% each. 

Table 7.9 Reason for women not to be beneficiaries from adoption of the technology 

S" estiolls I\'en 

Economic shortage 
Lack of motivation for work 

It is mostly bel icvcd womcn cannot pass through the hard 
work with dctcnninaliull and dedication 
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1(1. 3) 

1( 1. 3) 

1 ( I. 3) 



CHAPTER EIGHT 

PERCEPTIONS OF THE CONSTRAINTS AN DOPPORTUNITI ES IN 
ADOPTION AND USE OF RWH TECHNOLOGIES 

8.1. Farmers Perception 

farm househo lds 'with ' and 'without' RWI-I techno logy were asked to indicate 

responsible person for fetching drinking water, the sources of water and the time required 

to bring water. Households with the technology were also asked when they have started 

to use the technology, the time when they fi rst become aware, and the source from where 

they get the information. They were also asked about the differen t kinds of trai ning and 

their relevance. The use of water in the pond, type of R WI-I technology, the type of water 

lining equipments, reason for choosing particular type of technology were also raised in 

the questionnaire. In addition, how the location of R WH pond was chosen, if the 

technology adoption was voluntary, if the pond has a cover and the material used, if the 

pond has floor and fence with the materials used for the fence , how many times a year the 

household produce using supplementary and full irrigation were also considered. Farm 

households using a R WH technology were also asked abo ut the problems encountered in 

adopting the technology, possible so lutions to tackle the problems and the benefits that 

they get by adopting the technology. Besides, reason for not adopting R WH technology 

was also studied. 

Table 8.1. Household responsib le for fetching drinking water in order of importance 

/?espmlSlbfl! body l "I;o'respollsible ]", 111 re.VJolIsible 3"/J:orespolIsible 
Frcq (%) Fret] (%) Frcq (%) 

Father t ( 0.7) 20(13.2) 3(2) 
Mother 137(90. 1) 9(5.9) 
Son 3(2) 26(17 1) 52(34 2) 
Daughter 11(7.2) 85(55.9) 6(3 . 9) 
1 louse maids 2( 1.3 ) 
With panicipalion of-'p~o2Jc in the nei2hborhood 2(13) 
T otal 152(100) 142(93.4) 63(41.4) 
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Out of 152 households included in our survey around 90% of the households put 

mother 's as the first to be responsible in fetching water followed by 55.9% daughters in 

the second group. Sons account 34.2% in the third level. 

Information on the source of drinking water for households and animals can be seen on 

table 8.2. Most households put tap water (33.6%) as a primary source of drinking water 

due to its cleanness. Then 26.3% of the households opt for pond water followed by river 

(20.4%). In the second level , pond water takes the lead with 30.9% foll owed by tap water 

and community pond. Finally, as a third source, most people use river (31.6%).From the 

result we can conclude that most households prefer to use tap water supply follo\\·ed by 

pond water due to its closeness and river to fulfill their water demand. 

Table 8.2 Source of drinking water for household and animals (actua l use) 

Source of drinking water The I ~I The 2nd The 3fd The 411 The 1 SI for The 2nd The 3rd 

for HHH for HHH forHHH forHHH animal for for 
animal animal 

Freq(%) Frcg(%) Frcq(%) Frcq(%) Freq(%) Freq(%) Frcq(%) 

River 31(20.4) 41 (27) 48(31.6) 1(0.7) 40(26.3) 91(59.9) 15(9.9) 
Commun ity pond 29(19.1) 20(13.2) 43(28.3) 1(0.7) 
Pond 40(26.3) 47(30.9) 1(0.7) 46(30.3) 21(13.8) 
Tap water 51(33.6) 36(23.7) 7(4.6) 3(2) 2(1.3) 
water inside a sand 1(0.7) 1(0.7) 
Hand du.Q, well 1(07) 1(07) 20( 13.2) 5(3.3 ) 
Total 152(100) 146(96.1) 57(37.6) t(0.7) 152( 100) 120(79) 15(99) 

On the other side, as source of animal drinking water, most households use pond (30.3%), 

community ponds (28.3%) and river (26.3%) in the first level. Then most people use river 

as the second source represented by 59.9% of househo lds. 
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From the total 152 households survcycd. half of them ha\"C adopted R \vH technology and 

the rcmaining 76 haven't adopted the technology. As shown in table 8.3 below, out of thc 

farm households with the techno logy, 60.5% of them said that they have started to use the 

technology in the year 2003/04, 36.8% of thcm in 2004/05 and 2.6% of the households 

adopted it in 2002/03. From the tota l adopters of the technology, 2 1 of them were aware 

about the technology before they have started to use it , and of these households, 15 of 

them were aware since 2003/04. On the other hand , 36.2% of them said that they were 

not aware about the technology before they have started to use it. 

Table 8.3. When household start to use R WH technology 

When did the household Were you aware about If yes. since when From whom did you 
start to usc R WH R WH technology learn about R WH 
technology? before you start to use pond for the first Freq 

it? time? (%) 
FreQ (%) FreQ (%) FrcQ (%) 

2002103 2(2.6) Yes 21(13 .8) 1999100 1(4.8) Agricultural and 75(987) 
natural resource 
office 

2003/04 46(60.5) No 55(36.2) 200 1/02 2 (9.5) District 1(1.32) 
administration 

2004/05 28(36.8) 2002/03 3 (14.3 ) Neighbors 11 (14. 
5) 

2003/04 15 (71.4) Relatives 1(132) 
Total 76(100) 76( 100) 21( 100) 

From the total households who have adopted the technology, 98.7% of them put 

agricu ltural and natural resource o ffi ce in the Woreda to be the first source to learn about 

RWH pond. About 14.5% of the households responded that neighbors are the next source 

of in format ion about the technology. 
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Table S.4_ Kind s of training on RWII tec hnologies 

Il an: you got any train ing Kind of tra ining Did th~ training hl.'lp yllLl in 
on RWIP using (hI.' \\"~ter oht~ined from 

Freq (%) th~ pond cll'cclin:h-? 
!'ceq (%) !'ceq (%) 

Yes 76(50) Ii ("o\\" 10 dig 76( 100) Yes 64(84.2 ) 
No 76(50) I Ill \\" to con::r 66( 86.8) No 12( 158 ) 

Waler lining ~nd application 55(72.4 ) 
!low 10 keep water clean 57(75) 
Purpose of pond 47(61.8) 
In ~dect in£! pond location 35(46. 1 ) 

Tol:1 1 152( 100) On pond I'·p< 2(26) Total 76( 100) 

All the households that adopt the lechnology got training on R WH tcchnology. From the 

kinds of trai ning that thc households got, 100% of the households put tra ining on how to 

di g the ground to be primary. About 86.8% and 75% of households reported training on 

how to cover the roof of the pond and on how to keep water clean, respectively. Training 

on easier way of li ft ing and application of water account for 72.4% and 61.8% of the 

training on purpose of the pond. 

Though all households ,,'ho adopt the technology said that they got training, it is only 64 

households who have suggested that the training helped them in using the water obtained 

from the pond effecti vely while the rest 12 households sa id that it didn' t help them, 

which could probably be due to their weakness or the di stance of their area from where 

thc experts can visit and give advice to the households eas ily. 

Table 8.5. The purpose of lhe pond waler 

For HHH drin king waler 
Drinking waler for livestock 
Nurscring 
Vegetable produclion 
Spiccs production 
Fruit production 
Washing cloths and fond cookim~ 
Total 

Rankl 
Freq(%) 
7(9.2) 
4(5.3) 
26(34.2) 
3 1(40.8) 
2(2.6) 

6(7.9) 
76(100) 
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Rank 2 
Frcq(%) 
15 ( 19. 74) 
13 ( 17. 11 ) 
2 1 (27.6 ) 
14 (18.4) 
I (1.32) 
2 (2 .6) 
Hi( 1316) 
76(100) 

Rank 3 
Frcq(%) 
18(23.7) 
9( 11.8) 
12( 15.8) 
I ( I. 32) 

19 (2 5) 
59(77.6) 

Rank 4 
Frcq(%) 
2 (2 .6) 
14( 18.4) 
1(1.32) 
3(3.95) 

4(5 3) 
24(3 1.6) 



Farmers \\'ere asked to rank the purpose for which the accumulated water was used based 

on the amount of water utili zed in each activity. As can be seen in table 8.5 above, 

households use the pond water for diffe rent purposes including a source of drinking water 

for animals and households. In addition to using the water for washing cloths and 

cooking. households use the water fornursering somc plants, for vegetable and fruit 

producti on. About 40.8% of households responded that they use the water for vegetable 

production as a supplementary during dry spe ll peri ods to be their first choice. In the 

second rank , 27.6% of the households use the water for nursering . About 23.7% and 

18.4% of the households use it for drinking and for livestock respective ly. 

Table 8.6. Cross tabulat ion between type ofRWH technology and type of water lifting eq uipments used 

TYDe of water lifting cQujpments used Total 

Pullcy 'Commendary' Pot Tridlc Jog ']erikan' Tanika' Bucket 

pum~ 

Ponds covered 2(4.3)" 7(14 .9) 2(4.3) 1(2. 13) 14(29.8) 3(6.4) 18(38.3) 47(65 .3) 

with plast ic and 
none covered 
basement 
%ofTolal 2.8 9.7 2.8 1.4 19.4 4.2 25 

Ponds with 5(20) 5(20) 1(4) 5(20) 1(4 ) 8(32) 25(34 .7) 

concrelc 
basement 
%ofTolal 6.9 6. 9 1. 4 6. 9 1. 4 11. 1 

TOla l 7(9.7) 12( 16.7) 2(2.8) 1(1.4) ' I (1.4) 19(26.4 ) 4(5 .6) 26(36.1 ) 72( 100) 

0 Va lues III brackets are percentages. 

Table 8.6 depicts cross tabulation of the type of R WH technologies adopled at plot level 

with their corresponding equipments used for water lifting and application. As shown in 

the table, 65.3% of the households represent those who adopted plastic-lined RWH pond 

and those waiting for plastic sheet. Concrete structures made of clay and/or cement 

accounts 34.7%. Of the total 47 households with plastic cover and none basement, 38.3% 

use metal Bucket for lifting and watering plants while 29.8% of the households use big 

plast ic container ' Jerikan'. Bes ides, households wi th concrete based ponds main ly use 

92 



I 

I 
I 

,tal bucket followed by big plastic container, pulley and 'commendary' each 

Junting 20% of the households. 

3ddition, the last raw of table 8.6 shows the distribution of each type of water lifting 

j application equipments used in the total 72 plots with RWH technology. Thus, from 

: total households with R WI-I technology majority of them (36.1 %) use metal Bucket 

r lifting and watering plants followed by use of big plastic container (26.4%) and 

ommendary' (16.7%).The highest percentage in the use of metal Bucket for water 

fling and watering plants indicates the difficulty for a farm household in terms of time 

; well as labor days required to irrigate the entire plantation in the plot. This difficulty is 

ue to lack of capital for buying or renting simpler equipments which is a major 

letrimental factor affecting the rater of rainwater harvesting technology adoption. 

Cable 8.7 Iftype ofRWH pond was chosen by the household 

lVas the type ofRWH pond If yes, then what was your Reason Ifnot, then who chose Type 

that you have adopted reason for adopting the type? ,the type? 

chosen by you? 
FreQ (%) 

FreQ (%) 
FreQ (%) 

Yes 8 ( 10.5) Cheap 
5 (62.5) Agricultural and 77(100 ) 

.. pat ural resource office 

or DA's 

No 68 (89.5) Easy access to gel the raw 4(50) 

materials required for 

construction 

Total 76( 100) 

Another related point is that farm households were asked if the type of R WI-! pond that 

they have adopted was chosen by them. As can be seen in table 8.7, eight households 

responded that they have chosen the type by themselves whi le 68 households responded 

that it was chosen by Agricultural and Natural Resource Office or development agents 
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CDA's) in the Kebelc with. Of thc 8 houscholds. 5 of thcm consider its cheapness while 

thc 4 look at easy access ibility to get thc ra\\" materials required for construct ion. 

Table 8.8. Who choose the location of RWI-I pond adopted. 

Who choose the location of R WI I pond 
thaI you have adopted 

Myself 
Discussi ng with neighbors and relatives 

Agricultural extension 

Frcq (%) 

68(89. 5) 
5(6.6) 

24(3 16) 

If the choice was made by yourself. 
wh,lt was your criteria 

Plot location 
Distance 10 drainage (casy to gel 
runoff) 
Plot size 
To gel clean water 
S0i1 ly )C 

*%agc adds up more than 100 bCC<lll SC households were allowed to give morc tban one criteria 

Freq (%) 

75(987 ) 
76(100) 

27(35 . 5) 
4(5 .3) 
2(2 6) 

The selection of specific location for the RWH technology (Table 8.8) was mainly done 

by the head of the household (89. 5%) while 31.6% of the households responded that it 

was selected by agricultural extension workers based on teclmical criteria, and only 6.6% 

of the households reported that the site was se lected by discussing with neighbors and 

relatives . 

Furihermore, farmers were asked about the criteria that they used during site selection 

process if chosen by themselves. Tn thi s, 100% of the households identified easy access to 

get runoff as major criteria while location of the plot from residence accounts 98.7%. In 

addition, plot size was suggested as criteria by 35.5% of the households. 

Table 8.9 If the technology adopt ion was voluntary 

Did you adopt the Rainwater 
H arvesting technology 
voluntarily? 
yes 
no 
Total 
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Freq (%) 

74 (97.4) 
2 (26) 
76(100) 



As in table 8.9 above. 97.4% of the households responded that they have adopted the 

R \vH technology voluntaril y and the rest 2.6% household responded that it was not 

vo luntarily. 

Tnble 8.10. If the pond hns a cover and fence 

Do~'s your If yes, whalarc the Docs the pond If yes, wha t arc the 
RWII pond materials used? h:wc fence 10 materials used? 
have a\'oid risk? 
cover? 

Frcq(%) Frcq{%) Frcq(%) Frcq(%) 
Yes 15(1 9.7) Wood 5(ll .3 ) Ves 52 Wood{acacia tree) 20 (38 .5 ) 

(68A) 
no 61(80.3) Cob 2 (13 . 3 ) no 2' Cob 2(3 .85 ) 

(31.6) 
TOlal 76( I 00) 'Salera 4(26 .7 ) Tol:1I 76( I 00) 'Kcnchibc' 12(23.1 ) 

Wood and 'kcnchibc ' 2( 13. 3 ) Cob and 'kcnch ibc' 3(5.77 ) 
Wood and 'Sinkita ' 2( 13. 3 ) Wood and 'kclichibc' 13 (25) 
Tolal 15( 100 ) 'Kcnchibe' and thorn 2 (3.85 ) 

Total 52( 100 ) .. ' SlIlkl!a and kcnclllbc arc kmds of bush trees. Salem IS a grass matenal 

As can be seen on table 8.10 above, only 19.7% of the households that adopt the 

teclmology have a cover for their pond while 80.3% of them respond that they didn't put 

a cover for their ponds. This might result in lots of problems like accident on animals or 

kids, bad smell when the volume of water lowers which could be source of malaria, high 

evaporation rate. Of the households with a cover for their ponds 33.3% and 26.7% of 

them use wood (trees) and Satera respectively. Besides, 13.3% of them use Cob, wood 

with kenchibe and wood with Sinkita each. On the other hand, with regard to those who 

use fence to avoid ri sks, 68.4% of them use it whi le the rest 24 households don' t use 

fence for their ponds. Most of the households use wood as a material to do the fence 

fo llowed by using wood with kenchibe accounting 25% and 23. 1% of them kenchibe 

alone. 
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Table S.ll. Number of harvest using supplementary and full irrigation 

Ilow Ill~Hly (im\.'5= a year did you Freq (%) 110\\· many lirn\.'~ a ycar did Fr\.'q (%) 
harY\.'!'1 u5=ing !'upp1cmenl:uy you harvcs( lI~ing ru!! 

irri!.!3li0n? irritWlion? 
l)nee 4 1(53 95) oncc 10( 13.2) 
lwic\.' 27 (35.53) twice 2 (2.6) 
11m'\.' timcs 1 (L 32) 
TOlal 69(90.8) Total 12( 158) 

Out of the 76 households \dlO have adopted the R WH technology, only 69 of them 

responded for the question about how many time a year the household harvest using the 

pond as a supplementary irrigation. As can be seen in table 8. 11 above, 53.95% of them 

harvest once us ing supplementary irrigation while 35 . 53% of them harvest twice and 

only one household three times. On the other hand , 13 .2% of the households harvest once 

using full irrigation while 2 households harvest twice using full irrigation. 

Table 8.12 Purpose of the pond 

Ser Purpose of the pond Freq (%) 
ial 
No. 
1 for full irrigation 2 (2.8) 
2 for supplemental irrigation 10 (13.9) 
3 for domestic use 3 (4.2) 
4 combination of2&3 53 (73.6) 
5 combination of 1&2 1 ( 14) 
6 combination of 1 &3 3 (4.2) 

Tolal 72 (100) 

Of the 72 plots with R WH technology, 73.6 % of them use pond water both for 

household domestic use and as a supplemental irrigation while 13 .9% of them use it for 

supplemental irrigation purpose only. Besides, combination of fu ll irrigation and 

domestic use, fu ll irri gation and combination of full and supplemental irrigation is used 

by 3, 2, and I household respectively. 
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Households with R WH technology IIcrc asked to list prob lems they encountered during 

implementation and utili zation of thc technology, and in gcnera l the problems ci tcd by 

farmers can be classified in to e ight major categories. As can be seen from Table 8.13, 

these incl ude problems related to RWH pond (33.7%), 37.9% of the total frequency of 

responses represents prob lems related lI'ith lack of equipments, 5.76% of responses 

mentioned problems re lated with agricultura l inputs and 9.47% cited problem s related 

with hea lth . From the categories li sted. problem of equipment for water lifting and 

application is shown to be the dominant one with 37.9%. 

Of the pond related problems mentioned on table 8.13, accident on animals and kids, 

absence of roof cover followed by quickly drying up of the accumulated water problems 

take the highest share of39.4, 36.8 and 14.4 percent respectively. The highest percentage 

observed in the accident could be due to absence of cover for the pond, absence of fence 

to the pond, and wrong location of the pond which might increase accident on kids due to 

closeness to the house. The high proportion of uncovered ponds could be due to lack of 

finance or may be due to less awareness given by the experts or probably due to 

weakness of the households. Quick drying up of the pond water could be related to the 

R WH teclmology or structural design of the technology which emanates from lack of 

extension workers with the necessary skill about the technology during construction or 

even lack of roof cover for the pond. 
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Se Towl 
No CATEGORY OF THE PROBLEMS REPORTED 

Tnblc 8.13. List of Problems 

RWH Lack of Agricultu Rodents Health Labor Plastic Other 
I ponds equipme ral Inputs problems require sheet or problem 

nt ment cement s 
t C racking and water dried up quickly when it is conc rete structure t t (t 4.4) i ! i ! 

, 
i tt I' 53) 

! i i 
2 Lnck of equiprnl'lll 10 mnkc canal for runofr ! t(U) I i l 1 _ ___ L.!(()4t L_=. I i 
) No roof coveT for the pond 28(36.8) 

1 12(15.6) 

1 i , i j 2X(! I. 5) , Pnlhkm nfwall'T l in in' from the l(md ;lIld linill" l'( tli )1l\l'!1\ 5~(776) !----.:j- - j-- -.-
j i W~G:1.2I!L 

5 Insuflh:icnt stlpply o f im )Tovcd seed llnd not timely provided I : i -1-----\ 12(r1 CN ) __ ! I 
6 Usc of heavy materials to apply w:-tler 32(42 t) i i ! ! i 32( L,-,!_7)_ 
7 Rodents arc reducing moral for work by affecting yield, especially vC"ctables i : 3(3.9) ! I i 3(( 23)_. 
S Accident on al1im"l:> :lnt! kids 30(39.4) I i I I I 3()lt2.3l) 
9 pond is being dmnagcd due 10 rain which occurred hclim: thc cnd of the construction 2(2.6) I ! ! i ! i 2(082) 
to Use of pond \\'fller for drinkin" due 10 wmer shonage, resullS in water bome diseases i ! i 6(7. 9) i i i I 6(247) 
tt In dry season ifit doesn't have a cover it will be an area to the spread of malaria and in rainy I I i t7(22. 3) : 

i ! t7(7) 
! 1 

: 
season hi!!h erosion into the pond may create bad smell I i i i 

t2 When compare rabor invol ved in Ihe work and the output found, il is les~ rewarding. i I i t( t 3) I i i t (D.4 t ) 

(3 Lack of enough continuous and organized advise or education on how to use and expand the 6(7.8) I i i 6(2.47) 
technology 

14 Nobody has strength to clean the water in the pond except some few I t(l.3) I I I I i 1(0.4 t) 
i 

t 5 Because the water is used for different purpose, it will be finished before the vegetable is ready 3(3.9) ! ! i I 3(U3) 
I and after stan nursering. ! I I 

t6 Unti l now cemen t or plastic noor isn ' t done lead ing uS not to produce during dry season since I t2((5 .7) I i t2(494) 
I I 

the wmer in pond will be lost. ! ! 
t 7 it demnnds hi"h household diggin(J and construction cost and power. I t2(t5.7) I , 12 (·1 .~4) 

t8 ins ide the pond a [at of animals that live inside the water will be reproduced . I t(U) i t (0.4 t ) 
t9 Lead us not to produce different fruits using pond WlIler si nce the price of fruit seed in the I 2(2.6) I 2(0 .R2) 

market is expensive. I 
I I 

20 When we dig the pond in groups, some of the people len in the middle leading us to do it alone i 2121» i 2(082 ) 
or some orlhe peOI)lc don't panicipate wel l. 

2t The plastic cover is being aflecled when some wild animals gel into the pond and Iry to be Ollt I t (t 3) i tiD 4 t ) 
ofit ! 

22 In cas~s ",IH.'n the wall or tile pond is done by the mixture ofcelllen i and kuyisa soil, the wolter t (L 3) i 1 I(OA 1) 
in the pond don't stay Ion". i 

23 T\)! al 82(33.71 ! 92(37.9) t4(576) 4(t65) 23(9.47) t 315.35) (3(5 .35) 2In.'2) i 243( tnn) 
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Furthermore, of the problems ci ted related to the equipments used du ring pond 

util ization, the respondents main ly focused on the prob lem of water lifting equipment and 

lifting of water from the pond represent ing (around 78%) followed by problem of ','ater 

application by using hea"y materials reducing interest to produce vegetables in a " ider 

place accounting around 42%, The other problem cited with smaller frequency is also 

important though lVith less percentage to be di scussed in detail. In summary, majority of 

the problems cited by respondent households revolves around two issues : those related to 

R WH ponds and equipment problems 

The possible so lutions suggested by households with RWH teclmology to overcome the 

aforementioned problems are presented in Table 8.14 above. Here, the households have 

suggested several possible solutions. As can be seen from the header of Table 14, the 

solution can he summarized in to eight categories to tackle the eight categorical problems 

in Table 8. l3 . That is those related to RWH pond, lack of equipments, agricultural inputs, 

rodents, health problems, plastic sheet cover of the pond, labor requirement for the 

teclmology and for those under other problems category. 
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Tot,d Table 8"14 _List of poss ible solutions suggested by households wi th R WH SOULUTIONS TO PROBLEMS RELATED W ITH Se Technologies RWH Lack of Agricult Rodent Health Labor Plastic Other No 
ponds equipment ural s problem require sheet or proble 

Inputs s ment cement illS I Reserve plastic membranes should bc prcpnred for rep[aeemcnt. 11(14.4 ) 
! j i I II (4.3) i 2 The need of help to buy .sP..£lcUe or other TRW material to opcn can.,1 1 (I. 3) , i i I 1(0.4 ) 3 It is good if government or any other org.,nizntion gives us help or credit to make liS buy iron 29(38.1 ) 

I I i I 
29(11.3 ) 

roof since other raw mntcrial don -t stny lon('r 

I 4 It is good if governmen t or any organization prepnre more simple modern materials either as a I 60(81.5) I 

i 1 

I i ! 6O(2l. 35) 
help or we cnn shnre 50% of the cost or in the form of long term credit to make us produce 

i I i i more 

-1 1,)(7.1) 

5 Enough improved seed distribution be available timely and if possible provide liS new once I i 19(25) ! --"hich CM minimize labor and give immediate ou tput ! j I 6 to avoid wasle of labor power and lime it is good if government or any organization provide i 31(40.8) ! : 
! I ll ( 12.1) : 

more simple modem materials either in the market at lower cost or in long term credit I I ! ! 
7 [t is ('rood ifoovernmcnt or any organization gives us dru o or mcdicine to kill Rodents i I 4( 5. 2) : 14(1.5(,) 8 [t IS good ifprofess lon a! help be done or education be given on the need of having cover and 29(38.1) i I I 2<)( 1 1. 3) 

fen ce to minimize risk . 
i : <) !t is good Irtlle p0nd is done in a better way and maint(.'nancc he dOlle 011 concrele h"scmcnts or 2( 2.6) 1 ! i 2(0. 78. ) nnali7es the construction he fore the rainy season ~y ,government 

: ! 10 we arc trying to purify thc TUn on-and for salety it is good to havc medicine for w(\[er borne 

I 7( 92) i i 7(2 71 
discasc~ ft\lm concl'fncd body. 

! 11 (IS much <IS possible it is good to keep neatness orthe area and to ha"c mnlaria preventive i 17(22.4 ) i I 17(,6) !1ll"dicilll'S I I ! : 13 Having continuous assessment will have a positive impact on how to usc and produce in each 14(18.3) 

! : i i 1"(5,4 5) 
season ,md will help to oive solution for problems that houscholds face . 

I I 15 it is good if we have clean water supply 10 reduce the purpose fo r which pond w<ller is being 3(3. 9) 
i i : j J{I 17) 

moed 
i : 16 Cl"lllent nr plastic he provided timely 10 make the water stay long in Ihc pond 

I : 
i I 12( 15.7) 12("1.67) 

I 17 the need of using Inbor in exchange to share the difficulty in digging and constmction ! 13(17) i I U(5 .06) : 19 11 is good if<111 organization exists to prov ide us with ditTcrellt fmit varieties 

i 1 (1. 3) j i i 1 (0,4) 
20 Need for continues lollow lip when pond is dug in groups 

I I I i 2(2.6 ) i 2(0.78.) I ! I i 22 The nced to have plastic to be beneficiary from the pond made of cement and kuyesa soil 1(1.3) I I ! t 
i 1 (0.4) mixlmc 

I ! : 23 Can put soil on the top of ponds with roof made by concrete to produce some product and 

! I i : 1 (1. 3) i 1 (0.4) manage om land. 
I I I 24 Total 

89(34.6) i 92(35.8) L20( 7~8) __ 4(1;6) ! 24(9.34) : J3(5.06) : 12(4 .67) 3( 117) ! 257(100) 
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As can be scen from thc last row, majority of the solutions suggested focuscs mainly on 

the need for government support in terms of finance and arrang ing training or expe rience 

sharing tour to household heads or the need for making continues assessmcnt and to do 

professional help we ll . Lack of equipments needed and problems related to RWH pond 

being the dominant problems observed 81.5% of the households responded that they need 

gove rnment support or any other organization to supply them wi th more simple modern 

material s either by sha ring 50% of the cost or v ia long term credi t so that they can 

produce more. 40.8% of the households suggest support from gove rnment to avoid waste 

of labor power and time in the process of water application; we need more simple modern 

materials either in the market at lower cost or via long tern1 cred it since the price of water 

lifting and watering equipments are un affordable at household level. 

In addition, for problems related to R WH ponds, government or any other organization 

help or credit to make us buy iron roof since other raw material don 't stay long and 

profess ional help be done or education be given for the need of having cover and fence to 

minimize ri sk accounts 38.1 % each while 18.3% indicates the need to have continuous 

assessment to have posi tive impact on how to use and produce in each season and will 

help to give so lution for problems that household face. 

Moreover, households with RWH technology were asked (0 list benefits they get after 

they start to use the technology, and in general the total frequency of responses (25 1) 

reported the benefits sited by farn1ers are classified in to four major categories. As can be 

seen from Table 8.15, these includes new things found after they start to utili ze pond 
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(48.21 %), 39.4% of the total frequcncy of rcsponses rcpresents benefits related to water 

supply or ava il abil ity, 11 .6% of tile responses mentioned bcne1its related with production 

side and 0.8% are those related to individual opinions. 

Table 8. IS. List of Benefils 

Sr. CATEGORY OFTII[ BENEFITS REPORTED Total No 

i 
Waler supply New things Production Individual 
lor side ! ol)inions I domestic usc 33 (4 34) 

j ! j 
)) ( I l .15) , 

2 new food variet ies in our diet 
1 47(61.7) i 47(1873) 

j , Reduce consumption expenditure by producing willi! 1 28(3G8) i 28(11.16) we used [0 buy from the market , 
4 For anima ls especially for those who can '\ go long 37(48.7) 

~ ! 37(14 .7) distance 10 drink water. , 
5 II was able to get waler for households eas ily and 29(38 2) 

1 
1 

29(1 1. 55) lime]\' 
6 Produce vegetable beyond home consumption and gCI 26(34.1 ) i 26(10.36) moncy 10 be used for different purposes by sell ing the ! rcma inim!. amount. 

! 7 Helps 10 use water for permanent plants during the dry 6(7.8) 

! 
! 6(2. 39) season C.2. Chat, Coffee, Papaya etc 
! 8 Enable us to produce more than once in a year by 9( 11.8) , 
1 9(3.59) using the pond water during dry spell period j 
: 20(7 .97) -

9 create new job opportunity by developing the hobit of 20(26. 3) i working in dry season and use their time belIer than I , 
before i , j 

10 Can avoid dry up of pepper nursering by using water in , 
14(18.4) i , 14(5.58) the pond i , j 

II The negative side ou l weights positive one because the i 1(1. 3) 
j 

1(0.4 ) pond construction isn '\ dome well and it has no plastic 
! ! cover j , i 12 I'm glad that the pond isn 't covered by plastic or 

j j l I ( I. 3) i 1(0.4 ) cement basement because it will help nOl lO create bad i i smell when small animals died ., j i 1 , 
Total 99(39.4 ) 121(48.21 ) i 29(11.6) i 2( 0.8) i 25 1(100) 

Of the new benefits observed, 61.7% of the households respond the ex istence of new 

food varieties in their diet while 36.8, 34.1 and 26.3 percent are reduction in consumption 

expenditure by producing what we used to buy from the market, produce vegetable 

beyond home consumption and se ll the remaining to use the money for different purposes 

and creation of new job opportunity by developing the habit of working in dry season and 

usc their time which isn' t known before respectively. In addi ti on, the existence of water 
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in their compound was seen as beneficial for animals especia ll y for those who can ' t tra"el 

long di stance to drink water and help the household to get water easil y and timely instead 

of holding heavy material for a long distance to fetch water with 48.7% and 38.2% 

respective ly. Finally, from the production side, 18.4% of the households responded that it 

is llscd to avoid nursering o f pepper from being dricd while 11 .8% of them responded 

that it helps to produce more than once in a year using the water during dry season and 

7.8% use the water for permanent plants during the dry season. 

The response of 76 households that do not adopt RWI-l teclmology, on the factors 

hindering them from adopting the teclmology is presented in Table 8.16. The reasons 

li sted by the respondents are swnmarized in to six categories. Of the total frequency of 

re sponses (122) reported, reasons mentioned related to lack of fmancial capital problems 

represent 41.8% particularly related to poor economic situation to cover cost involved in 

pond implementation. Besides, 17.2% of them are related with lack of knowledge and 

follow up on the technology and most people don ' t think that it will give that much 

benefit. Where as, problem of raw materials mainly due to unfair distribution of raw 

material s needed to take out the water inside, plot/farm land due to small size land around 

the homestead and other reasons which mainly includes foolis lmess or less work 

initiation mentioned account for 10.7% each from the total responses reported. 
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Table 8.16 Reasons affecting household R WH Technology adoption decision 

Reasons affecting household RWH Technology ndoption decision 

closely I can use my sons. my brothers or my husbands pond th an dig for myself(Dependcnce on one Mlhe family member that has pond or sharing the pond due to small land ownership) [can' l dig my land below t meier (the land is dry and stony which makes it difficult to dig and the need to corrccllcrraccd plots. 
The place where I live isn '( suitable to dig pond because it doesn '{ get runofr as nceded We were wailing for OUT tum to come in time when ponds were dug in groups but we couldn't get the c!i;,nec since people don't want to dig withmll food for work program of \he government. In addition, poor economic silu;,tion makes us ull able to cover the cost indiv idually_ Firstly [ was not ready and think it won't give that much benefi t. But once I have understood the benctiti am interested to adopt the technology if I got wider privatc land. thinkin~ that the land around the homestead will not be enou2h Being Icmale-hended I've got nobody to help me out wi th the work and cos t Unable to sec neople using it for the intended purpose nnd the auvanlage thnlthc pond gives Distribut ion of the raw materials needed to take out the waler is not fai r the raw mall'rials ncedl'd for pond IIllIt cOllles from the g{H'e rl1!llen t to the kehcle he,lds arc heing llllllliplilatcd and given to peoples that lhe heads know Products prodllccd by pond owners arc being stolen duc to weakness of the kebc1e administrati on Lack of follow up from agricultural office on the connection between DA's and ranners. 

Though I dig equally with my neighbor, 1 cou ldn' t ge t full right in using it because when the land was measured the land hnvin.g th~J?.9~d~ens [0 be in m)' neighbors region I've fin ished my asset and animals for health expenditure and have ramily related problem 
Unt il now the place was not suitable since the plot was covered by crop at that time [ was in a far country, so I miss it when I return back 
Foolishness or less initintion for work 
Total 

Category of reasons for not adnpting R WI I Technology 
Personal 
reasons 

Plot 
reasons 

i 1(1.3) 

! 4(5 . 2 

i 516,6) 

-t 

i 

11(14. 5) I 
I 3(3. 9) I 

Lack of 
financial 
capital 

4(5 . 2 ) 

45(;9. 2) 

2(2.6 ) 

11 (9.02) i 13(1 0.7) I 51(41.8) 
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Lack of 
knowledge and 
follow up 

16(21 ) 

3(3 . 9) 

I (I. 3 ) 

I (I. 3 ) 

! 21(17. 2 ) 

Raw 
materia 

12( 15R) 
I (I. 3 ) 

13(10·11 

Other 

.-l 

I (I. 3 ) 

2(2 .6 ) 

10(13. 1) 
13( I O. 7) 

To/a! 

i 4(.1 . 2R ) 
i 

I (0.H2 ) 

! 4(3. 28 ) 
45(36. 9) 

IMD. l ) 

! 5(4.1) 
J 2(I.M) 
I 3(2.46) 
I 12 (9 ."4) 

I (O.X2) 

1(0.82) 

i 1(0.X2 ) 

-i-
1(0.X2) 

II (() .02) 

! 3(2. 46) 
! 2(1 .64) 

10(82) 
I 122(10'1 



Generally, the key lindings of the qualitati,'c information gathered from the houschold 

survey reveal that, decisions' regarding thc location of RWH ponds was made by 

household heads, which was mainly based on the plot location and easy access to get 

runoff. However, the site selection has an impact on efJicient utilization of water and on 

technology adoption rate. In addition, it can be seen that , decision on the type of 

rainwater harvesting pond adoptcd mai nl y comes from the Agricultural Office. 

Very interesting information that was found li'om thi s analysis relates to the benefits of 

R WI-I suggested by the households, which is the existence of new food varieties shown to 

be the major one; this implies that most of the households started to grow crops which 

were not grovm before the technology adoption. This is consistent with results obtained 

in the econometric analysis of the probit model for the determinant factors for household 

decision to adopt RWH technology (i.e, higher probability uf farm household decision to 

adopt R WH technology in homestead plot) and, in the crop mix analysis . 

The major problems encountered during construction and utilization of R WH ponds 

include the use of heavy materials like metal Bucket as a water lifting and watering 

equipment, and high report of accident on animal s and kids due to lack of roof cover and 

fence for most ponds, From the solutions suggested for problems encountered in adoption 

of the technology, the need of government support to provide more simple modern 

material either in the market at lower cost or on long-term credit bases was shown to be 

the dominant one, Moreover, the need for professional help or education on the need of 

having a roof cover and fence for ponds to minimize ri sk of accident was also considered, 
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At the end, reasons for households not to adopt the tcclUlology include lack of 

understanding about the benefit of the technology, the cost aspect and discontinuity of 

" 'orking in group, 

8.2. Experts Perception 

According to the experts, promotion of improved R WI-! ponds in Alaba Woreda has been 

started in 2002/03 by constructing some model rainwater harvesting ponds. The 

Agricu ltural office in Awassa, which is the head office for SNNPR, initiated it. At the 

beginning, they started to initiate the technology promotion by organizing a meeting for 

some representatives from the region. The meeting was meant to give them training so 

that they can train the farmers in their respective areas. 

Firstly, 12 ponds were constructed [or demonstration purpose, of which the two were 

Dome and hemispherical shaped but the rest were trapezoidal. During this time, peasant 

associations to adopt the tecimology were selected based on the topography and agro­

ecology. From the selected peasant associations, households were chosen based on their 

agricu ltural activity and ability to bring change. In the second step, instead of covering 

every cost, the government started to give cleven quintals of cement and a construction 

worker by selecting ten households per peasant association if they dig pond, prepare 

stone and sand. In some areas, ponds were being constructed by mixing cement and 

'Kuissa' soi l to minimize the amount of cement use during construction. Thirdly, the 

government only supplied cement but the household covered other necessary thi ngs for 

pond construction including payment for construction worker. Finally, plastic sheet was 
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supplied for twenty-fivc farmcrs pcr pcasant association instead of using ccmcnt. which 

was found to bc expensivc. 

To some extent recent dC\'e lopment in water harvesting teclmology has considered 

trad itional methods, since the main reason for the existence of modern water harvcst ing 

technology is shortagc of water. Shortage of water in the area helped the community to be 

we ll aware about the benefi t of harvesting rainwater. However, since the modern 

rainwater harvest ing technology was presented as being new, in the beginning it had less 

acceptance due to ri sk-avers ion behavior of farmers. To increase its acceptance. the 

agricultural office tried to teach farmers through the extension program by stressing the 

advantages of household level ponds. Some farmers still prefer community pond because 

they want to see large volume of water to be used for different purposes rather than using 

pond water for specific purpose of growing vegetables. 

At the beginning, adoption of the teclmology was relatively easier in Alaba than in other 

Woreda's especially in areas where demonstration was constructed and in peasant 

associations nearer to the tOWI1. However, the quota system imposed by the region put 

intense pressure to achieve quantitat ive result of constructing 5000-6000 ponds. In this 

case, qual ity is likely to suffer leading to inefficient utili zation of the teclmology for the 

intended purpose. Site selection was done hurriedly wi th less experience that put the 

junior .experts and Development Agents under pressure to construct ponds. Efficient 

monitoring didn' t exist due to capaci ty constraints like difficulti es faced by Development 

Agents to get vehicles or even animals for transport. 
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The number of househo lds that ha\·~ adopted the technology so far is estimated to be 

around 5000 or 6000 of which 2 100 of them use plastic cover. Specifica lly, in 2002/03. 

12 ponds we re constructed for demonstration purpose. Then around 3500 micro ponds 

were p lanned to be constructed in each of the 2003/04 and 2004/05 years. However, onl y 

ISO ponds were planned and constructed in 2005/06 because, during the year, the target 

of experts was to make farmers use the pond for the intended purpose and see the output 

than continue expanding the number of ponds. 

There are dropouts though experts can' t tell the number. The possible reasons suggested 

for dropping out include: 

• Some farmers have a habit of waiting for others to make them use the technology 

• Poor quality construction creating cracks on the cemented floor and making the 

water diffuse into the ground. 

• Ownership of pond that isn' t cemented 

• Fear of malaria spread 

• An area where runoff doesn' t come easil y which could be due to the topography 

There are some complaints coming from farmers. These are: 

• Absence offence and roof cover for the pond. This is causing an accident on 

animals and kids in addition to evaporation problem, which reduces the vo lume 

of water quickly. 

• Economic problem to cover cost involved in the construction of pond basement. 

This makes water to diffuse into the ground. 

• Laziness or lack of work habit among some of the farmers 
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• Concrete basemcnt ponds cou ld be crac ked due to lack of follow up after the\' arc 

constructed or usi ng less amount of cement during construction. 

• In areas where there is no advi se from experts 

• Complain ove r the purpose i.e. difficulty in using it for agriculture when the 

household is in short of dri nking water 

In the year 2005/06, the plan ,,·as to construct only 150 ponds. T hi s is meant to get the 

chance of strengthening the ex isti ng ponds by fulfill ing the need of improved seed, 

plastic demand and other things that are necessary for households. In addition, it is ,,·ith 

the aim of helping households with the teclmology to develop new food varieties by 

producing new or existing types of crops using the water in dry spell period. Therefore, 

the future plan of experts focuses on quality. 

There are different kinds of technical and other assistance that are given to farmers who 

adopt RWH technology. This include how to dig, how to cover the roof properl y, water 

lifting and application techniques, how to keep the water clean, the purpose for which the 

pond water is used, adv ice in se lecting location of the pond , how to use and manage 

water, on the shape of the pond , on what to produce and in what amount, on how to make 

maintenance, the need of using the cement properly during construction, selecting 

catchment area , to make them fence around the pond and giv ing practical training for 

Development Agents so that they can continue to work according to it. The fina ncia l 

assistance that is given to farmers with the technology isn' t in cash fonn. Rather they wi ll 
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be proyided professional assi stance during the construction stage and other materials in 

kind. Recently, it is on ly plastic cmu costing 1000 birr that is being suppli ed. 

Since it was implemented at individua l leve l no major conflict and socia l problem has 

been observed arising from R Wl-I technology adoption. T IVO of the experts responded 

that there are no hea lth problems rel ated to adoption of the techno logy. However, one of 

the experts mentioned that even though no new health problem occurred, some increment 

in malaria spread is suspected. The same idea was ra ised by another expert but it was 

only if the pond doesn ' t have a roof cover. Besides, the use of pond water for drinking 

purpose caused water born diseases. 

There are also additional comments given by the experts on the benefit of the technology 

to minimize shortage of water and enab ling to produce some new products in the 

Woreda. The experts are also planning to focus on quality rather than making intense 

pressure to achieve quantitative results, which was imposed by the quota system in the 

region. This is meant to get the chance of strengthening the existing ponds by fulfilling 

the demand [or improved seed, plastic sheet , to make the people develop new food 

veri ti es by producing new type of crops. In addition , carefu l site se lection process in 

suitable topography is planned to be considered and are planning to develop monitoring. 
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CHAPTER NINE: DETERMINANTS OF ADOPTION OF RWH 

POND, INPUT USE AND CROP YIELD 

9.1. Analysis of the Determinants of Households Decision to Adopt RWH Pond 

The estimation result s or the l'robit model for the determinants ofhousehold's deci sion to 

adopt RWJ-J technology is prescnted in Tablc-9.1. As can be shown in the table , from the 

Jocationa l dummies , Ulegeba Kukke shows stastica l significance at 10% leve l. No 

assoc iation has been found bet\\'een vi ll age level factors and technol(\gy adoption 

decision. 

Household human capital 

Household size is positi"ely correlated with the adoption decision of rainwate r harvesting 

ponds at 5% level of signi ficance. Tllis means households with large famil y si7.e are more 

likely to adopt the technology since they can compensate costs involved in hiring labor 

for any activity that the technology demands. This implies that research and deve lopment 

interventions need to take account of the labor and cost demand of the technology. 

Households who can read and write, and those who are educated up to grade seven are 

more likely to adopt R WH. The positive association wi th the technology adoption can 

occur with the expectation that they can understand the benefit more eas il y and are more 

open to access informat ion than illiterate households. This implies that expansion of 

education in the woreda will have a positive impact in increasing the adoption decision 

rate . 
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Household physical cap ital cndo\\lnent 

From the household phys ica l rcsource endowmcnt indicators includcd in the model. oxcn. 

cattle and pack animals have depicted positiyc correlation with adopt ion deci sion of the 

technology. This indicates that adoption of the technology requires large resources, thus 

households with a better physica l resource are more likely to invest on technology 

interventions than those with few phys ical re source. The positive correlation wi th oxen 

power may be due to households focus on agricultural production. However, it should bc 

noted that the significant explanatory variables have insignificant effect in magnitude 

implying its less importance to make policy implication. 

Plot level factors 

Among the plot level factors , household decision to adopt RWH pond is more likely in 

homestead plot. The result indicates farm household 's eff0l1 to fully utilize family labor 

so as to meet the human resource requirement during construction and utilization of 

water, thereby reduce the finance that could otherwise be needed for hiring labor. It can 

also show the capital constra int faced by households to buy modern water lifting 

equipment. The most interest ing implication of this result is that, the accumulated water 

is used to produce crops with high market value rater than used as suppl ementary source 

of water during dry spell s, as init iall y intended by government when the technology was 

introduced as country leve l. Ponds with concrete basement have shown stasticall y 

significant negative cOlTelation with adoption of rainwater harvesting pond at I % level. 

This implies that the higher cost involved in pond construction will resu lt in less 

technology adoption decision. 
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Table-9 1 DC1Cn mll:1111S of adoPllon of R\'d-j pond (probit) 

Expl anatory variabl es 
Peasant a s s ociation d ummy, cf . Mudda Dinokosa 
Ulegebba Kukk e 
Andegna Hansha 
Hama t a 
Household acces s t o s e rv i ces and infrastructure 
h1al king ti me to t he nearest t o.om market (i n hrs) 
walking time t o t he nearest village mar ke t (in hrs) 
Nalking time to t he nearest cooperative shops (in hrs) 
walking time to the nearest all we a ther ~oad (in hrs) 
l-lalking time to the nearest seasonal r02d (in hrs) 
Rain fall condition , cf. , lo~ 
Medium 
Hig h 
Household s ize 
Age of household head ( in Ln ) 
Education leve l of house ho l d head , c f., i ll iterate 
Read and wr i te 
up t o 4t h grade 
Up to 7th g r ade 
up to 10th gra de 
Household resource endowme n t 
Land owned ( i n ha l 
Va lue o f c a t tl e (both local & cross bred cows , calves , he i fer s , yea rli ng, bull s) 
Value o f oxen (local and b reed ) 
Val ue o f s hee p a nd goat 
Value o f pack animal s (don key , horse , mul e) 
Value of poult r y (both local ~ improved ) 
Value o f be e h i ves (imp roved , modified , traditiona l) 
value of a ll assets owned (plow set, f a r m equip , moto r pump, radio , .. Household membership in local organization, 
cf . , members in Edir and other local organizations 
Membe r~hip 1n Edir onl y 
Hous ehold members hip in a s sociati ons, c f . , as s ociation members 
No membership in association 
Hous ehold financial c api t al 1: ye s 
Household wi t h credit Acces s, 1= yes 
Househol d sav i ng s , yes=l 
How household acquired the plot, cf., ren t ed and share cropping Al located by t he s t ate 
I nherited 
Slope of the plot, cf., s t eep s l ope 
Flat 
Mode r ate 
Soil depth of the pl o t , c f ., deep 
Shallow 
t-ledium 
Soil fertility l e vel o f t he plot , c f ., low f ertility 
High fertility 
Moderate fe r til i ty 
Purpose for which the land is used, cf., grazing , woodlots a nd spic e land 
Cropla nd 
Homestead 
Plo t s ize in ha ( in Ln ) 
h'alki ng di s t ance f r om household ' s residence to the plot (in hrs) Type of pond, cf., ponds with plas tic c over a nd thos e without a cover Ponds ... Iith concrete basement 
Number o f ob serva tions 
LR chi2 (41) 
Prob > c h i2 
Pseudo R2 

. n IS Significant at 1%: .. is sIglll fi ca n1 at )% .• IS slglllfica nt al 10% 

Probit use of RWH technology 
Coefficien t Z P>z 
(dF/dx) ~ 

-0.0007837 " 
- 0. 000002 
-0.0003513 

-0.0001269 
0.0001965 
0 . 0001392 
0 . 0002143 
-0 . 0000296 

-0 . 000'17] 2 
-0.000446 
0 . 000111 " 
0.0002167 

0 . 0079635~·· 

0.0018686 
0 . 00026301' 
7 . 41£-06 

-0 . 000184 

3 . 59£-07** 
5 . 24E- 07 H 
- 4.44£-07 
6 . 69£-07 * 
2 . 19E-07 
3 . 85E- 08 
-3 . 23E-08 

0.0002847 

-9 . 37E-06 

-0 . 0000753 
-0 . 0002764 

0.5627719 
0 . 59999'l4 

0.004 4407 
0 . 06865 05 

- 0. 0002 766 
-D . 0001365 

0 . 01413 2 1 
0 . 0010029 

-0 . 0002559 
0 . 0695164- - -
0 . 0005554 
-0 . 00 1 68 

-0. 377571 .. • • 
1036 
350.92 
0 . 0000 
0 . 6399 

-1 .85 
-1 .01 
- 0 . 7c 

-0. 61 
1 
0.52 
1. 02 
-0 . 06 

-0 . 6' 
-1.46 
1 .96 
0.29 

3 . 25 
1.44 
1. 8 6 
0.01 

-0.85 

l. 98 
2 . 2 
- 0.72 
1. 88 
0 . 64 
0 . 27 
- 0 . 33 

0.7 

-0 . 02 

-0. 17 
-0.71 

0.00 
O. OD 

O. 00 
0 . 00 

-0. 32 
-D . 11 

1 . 25 
1 . 11 

- 0 . 33 
4. 8 
0 . 94 
-0.72 

-4.54 

0 .D65 
0 . 312 
0 .472 

0 .545 
0.316 
0 .6D3· 
0 .3D8 
0.954 

0 . ' 01 
0 .145 
D. D5 
0 .77 2 

0.001 
0 .149 
0 .D63 
0 .991 

0.395 

0.048 
0.027 
0.472 
D.06 
D.519 
0.79 
0.74 

0. 487 

0.985 

0 . 865 
0 .478 

0 .997 
0. 998 

D.999 
0 .999 

0 . 751 
0 .912 

0 .21 
0 .267 

0 .74 
D.OOO 
0 .3115 
0 .472 

D.OOO 

t Reported coe ffi c ients represen t effect of a unit change in ex planatory variable on probabili1Y or adopling R \\1 1-1 lec hnology. 
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9.2. Analysis of th e Determi na nts of Ag r icultu ra l I npu t Usc 

The cst imation resul t for the agricultura l input s of: labor person days per hectare, oxcn 

powcr days per hec tare, sced - kg/ha, fertil izer and manure or compost is presented in 

Tablc-9.2. 

Use of Oxen Power (Oxen power- davs/Hal 

The loca ti onal dummies of Ulegeba Kukke, Andegna Hansha and Hamata are positively 

associated with va lue of oxen power used relative to Mudda Dinokosa. From the 

household access to services and infrastructure indicators, on ly nearness to village market 

is significantl y correlated with more use of oxen power. Probably the correlation could be 

because of the possibility to get more seed and fertil izer enabling them to use more oxen 

power in order to increase their agricultural productivity. Moreover, it is shown that 

medium rainfall condition is positively correlated with the use of oxen power than low 

rainfa ll condition. 

In the househo ld leve l factors, household size, heads who can read and write, and those 

who are educated up to fourth grade are positively assoc iated with the use of oxen power 

at I % leve l o f signifi cance. This impli es those househo lds hav ing large fam ily size and 

educated members are more like ly to use oxen power to utili ze labor avai lable in the 

fam il y to produce more output. 

From the household physical resource endowment indicators, owned land has shown 

positive corre lat ion wi th the use of oxen power at 5% leve l of sign ificance, which implies 
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that more oxen power wi ll be used by heads who 0\\11 more land. In addition, ownership 

of goats and sheep, and beehi ve are stastica ll y sign ifi cant at 10% leve l. The significance 

might imply household's involvement in sheep, goat or honey trading to get extra income 

and use more oxen power in order to increase agri cu ltural production espec ially in cases 

when the household has large land size. 

In relation to household head's membership in various assoc iations, the study showed 

that re lative to households with heads a member in association, households w ith heads 

not a member in associations are negatively corre lated with oxen power use. This might 

imply, non-members may depend on activities that don ' t use oxen power as their source 

of livelihood. Farm households with saving have depicted significant negative association 

with oxen power use, more likely households with saving are engaged in livestock 

production, trading or use the money for health expenditure and for some other purposes. 

The amount of oxen power used has shown signifi cant positive association with fl at and 

moderately sloped plots in comparison to steep plots. The result might indicate farmers 

risk aversion behavior due to crop failure which could be caused by high runoff problem. 

Plots with medium soi l depth are less li ke ly to use oxen power compared to plots with 

deep soil depth. Homestead plots have stasti ca ll y signifi cant negative correlation at 1% 

level. Th is means, it is less likely that households will use oxen power on homestead 

plots. However, the likely use of oxen power is shown to be significantly higher in crop 

land plots. An interesti ng result is fo und in the relat ionship between plot size and oxen 

power use, where larger plot size is signifi can tl y associated with lower oxen power use. 
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The estimation regress ion analysis also indicates that , adoption of rain\\'ater harvesting 

techno logy has a negatiye stasti call y significant assoc iat ion \\'ith use of oxen power, more 

like ly due to lower use of oxen power and more human labor on homestead plots where 

the technology is mostly adopted. 

Use of Seed (Kg/ha) 

The regress ion resu lt depicts that no evidence has been found between locational 

dummies and amount of seed used. From the village leve l indicators, closeness to town 

and vi llage market is significantly associated with more use of seed, probably the 

household heads are less likely to be engaged in non-farm labor employment and hence, 

more emphasis be given to crop production. 

With respect to household size, large fami ly size is significantly associated with more use 

of seed, probably indicating that the members in the household utilize labor by working 

in agricultural activity which demands more seed. From the education status, households 

with heads who can read and write, and those wi th formal education up to fourth grade 

have shown positive assoc iation with use of seed relati ve to illiterate headed households. 

Households endowed with large sized land are sign i licantly associated with more use of 

seed. No significant correlation has been observed between socia l and financia l factors, 

and amount of seed used. 

The result in the correlation between plot level factors and intensity in use of seed, more 

likely use of seed is shown on cropland and homestead pl ots. As expected the es timation 
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of the regress ion analysis indicates that. adoption of R WI-! pond has stasti cally sign i licant 

associat ion with more likely use of seed. This cou ld probably im ply the impact of the 

R WI-! technology on crop production is indirect ly through it s effect on intensity of 

agricult ura l inputs. 

Use of Labor Power (Person - Days/Hal 

As can be seen from the result of the regression analysis , location dummy of Hamata PA 

is assoc iated with more like ly use of labor input at 5% level of significance . From the 

cOITc lation bctween household access to infrastructure and service indicators and use of 

labor input , closeness to village market, town market and seasonal roads are associated 

with higher intensity in use of labor input. Probably household heads are engaged in 

farming activ ity by utilizing more seed, oxen and fertilizer use. Areas with high rainfall 

depict stati stically negative association with labor input use, suggesting the need for more 

labor input in areas where there is low rainfall. 

The result of the regression analysi s shows that, a farm household with large family size 

has stastically sign ificant association with use of more labor. Probably the positive 

correlation with labor input could be because of either inability of the economy to absorb 

the excess labor force in extended families or constrained by transaction cost in the labor 

market and there by the fa mily members are compelled to engage in crop production at 

the existing plot. Stastically sign ificant negative correlation ex ists between the age of the 

household head and use of labor input. That means older-headed households are less 

like ly to supply labor. 
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T"blc - 9.2 Dcrcnnina nt fa ctor~ o f input use during 2005/06 agricultura l fi scal year 

Explanatory Va r iables 
Peasant associa t ion dummy,cf. , Mudda Dinokosa 
Ulegebba Kukke 
Andegna Hansha 
Hamata 
Househo l d a c ces s to servi ces and infra struc tu r e 
wa lking time to the nearest town market ( in hrs ) 
wa l k~ ng time to the nea rest village market (in hrs) 
Itlalking time to the nearest cooperative shops ( in hrs ) 
Ttla lUng time to the nearest all we a ther road (in h I' S) 
l~alking time to the nearest se asonal r oad (in hrs) 
Rain fall condition, 
1'1cdill!11 
High 
Household size 

cf. , low 

Age o f household head ( in Ln ) 
Educa t ion level of hou sehold head, cf . , i l literate 
Read dnd write 
up to 4th g r ade 
up to 7th grade 
Up t o 10th grade 
Hou sehold resource endo wment 
Land owned ( in ha l 
Val ue of cat tl e (both local So cross bred cows, calve s , hei fers , yearling, bulls ) 
Value o f oxen (local and breed) 
value o f sheep a nd goat 
Val ue o f pack a nimals (donkey, horse , mule) 
Value o f poultry (both loca l So impro ved ) 
Value o f beehive s (improved, modified, traditional) 
Value of all assets owned (plow set, farm equip, motor pump, radiO, .. ) 
Hous ehol d membership i n local organization , 
cf., members i n Edir and other local o rga nizations 
Membership i n Edir only 
Household membersh ip in associations , cf. , association members 
No members hip in association 
Household financial capital , 1= y es 
Household wi th c r edit Access, 1= yes 
House ho ld sav~ng s, yes-1 

':, 
il\\\'~~ \ 

\"6'i ~ \ ~ \\~ «c> ..t~~. \ 
a.~\\ • • .et.~\\,,~~ . ..-:;-1- __ 

\ tlt~?.!:/--

Ln (See d/ha) 

- 0.245 172 
0 .214 534 
0 . 001953 

- 0 .104291'""" 
- 0 .1 2570 1 ' " 
0.034241 
0.040986 
0 . 184175 

- 0 .O tJ45 53 
-0.091135 
0.026266" 
0 .125784 

0.230052* 
0 .2 57753 '" 
0 . 083556 
0 . 071938 

0 . 00784S " 

-1 . 73E-OS 
4.28E- OS 
0.000167 
- 0.000118 
- 0.000809 
-0. 00041 

3.62E- 06 

- 0.215644 

- 0.09486 9 

- 0 .137139 
- 0.072473 
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Whether Hhetho r Ln (Oxen- Ln (Labor- ferti l izer manure/compos days/hal day/ha l were used t were u ~ed 

0 . 15099* 0 . 058052 0 . 065 5 231 - 0 . 0197901 0.203828 ....... 0 . 039733 - 0.1935646 """ 0.079232 0 .1 68604 .... 0.172659 " - 0 .1475 076 "" - 0 . 0190 5 38 

- 0 . 016135 0 . 020109 0 . 206203 - 0 . 0/.65866 ' - 0 . 072537 "' . -0.117138 ' " - 0 . QI}25217 · -0 . 036313413' , 
- 0.02963 - 0.05 7 824 " - 0.0280787 - 0 . 0054926 
- 0.011034 0.022569 - 0 . 009063 1 0 . 0078478 
0 . 09 7555 - 0 . 110871 ' 0 . 075 3763 - 0 .1 2?306" " . 

0 . 112657 " - 0 . 054333 0 . 0087776 O . OO'~803 0.00B501 -0 . 212387 ' .. 0 . 0527761 0 . 2818222 " . 0.02 10 '1 9 ' " 0 . 0113193 '" -0 . 002 4128 0 . OO'HI89 ' 
0 . 108762 - 0 . 181818' -0 . 0654953 0 . 0254f':i 4 8 

0 .2 31572 '" - 0 . 087174 - 0 . 09 31 605 0 . 01')54167 
0 . 192 213 ' " - 0 . 078671 0.028844) - 0 . 08£2 '1 18 " 
- 0 . 02 4 55 1 0 . 00230 5 - 0 . 0 17 J I1 64 0 . 030701')7 
0 . 080 617 - 0 . 0530 17 - 0 . 029380 7 - 0 . 07851')35 

0 . 0062 03 "" 0 . 00167 0 . 00271~4 -0 . 0037889 ' . 

- 5.90E-05 -6. 98E - 0 5 ·" 4. 99S- 06 -0. 00003 4 S " 
2.8 3E- 05 4.82E-OS' 0 . 0000 103 0.000048S '" 0.000 129 " - 9.97E:-07 -S.99E-06 - S.8 3E- 06 
- 0 . 000051 - 8 .93E - OS ' · 7 .97E- 06 - 5 . 84[, - 06 
0.0 00 172 0.000323 -0.00039 0 . 0003529 
0 . 000 376 " 0 . 000197 0 . 0003235 " - 0.0004251 ' " 

-1. 66E- OS - l . 19E- 05 7 . 05E - 06 - 3.57E-06 

-0.115 894 - 0 .2 10S52 · .. • -0.08946 9 0.0591204 

-0 .191782'" 0 . 042 779 -0. 062 1948 - 0 . 0014808 

0.070683 - 0.068 1 4 0.0624094 0 . 056192' 
- 0 . 327655 .. .. - 0 .114424" 0 . 0126967 0.1128724 '" 



T:lb1c - 9.2 continued 

Whether 
Ln (Oxen- Ln (Labor - fertilizer Explanatory Va r iables Ln (Seed/hal day/hal day/hal were used How household acquired the plot, cf. , 

rented and share cropping 

Allocated by the state - 0 .5 06682 """ - 0 .141 824 + 0 . 084312 - 0.1988535 '" Inherited -0.382232~"~ - 0 .169708+" -0.111456" -0.1364283· • Slope of the p l ot, cf . , steep slope 
Flat -0.1191 89 0 .530278* 0.446515* 0 .17 01381 Moderate -0.1028 7 0 .51544" 0.547266" 0.1265144 Soil depth of the plot , cf., deep 
Shallow - 0.021532 0 . 129045 - 0.117212 - 0.0475644 Medium -0 . 000324 -0.30 058 3*** - 0.315847*** 0.0428845 Soil ferti l ity l evel of the p l ot, 
ef. , low fertili ty 
High fertility 0 . 048873 0 .101733 0.035063 - 0.0829447 Moderate fertility 0 . 144556 0 . 089368 0.06 2933 - 0.0517906 Purpose for wh i ch the land is used, 
ef . , grazing ,woodlots and spice land 
Crop land 0.419156'" 0 .3722 4 *"'+ 0.614584 ..... 0 . 464776 1+ ... Homestead 3.09079+*'> - 0 .34 0097 1 "- - 0.472505 '" - 0 . 5890224 '" 
Plot size in ha (in Ln) - 0.180882 -0.912926'" -0.779754+'" -0.2589599· .. • Walking dista nce from hous e hold's 
residence to the plot (in hrs) 3.312421 0 . 011153 -0.12605 0 . 2058507 " Adoption of Rain Water Harvesting 
technology (predicted value), I-yes 3.312421"" -0.291091* 0 .265723' 0 .1 043238 Constant 4 . 448353'" 4.S3144*H 6 . 78531· ... • 

Number of observations 1036 1036 1036 1036 f (41,994) 8 . 80 14.0S 14.46 Prob ,. F 0 . 0000 0.0000 0 . 0000 R squared 
LR chi2 141 ) 

281. 62 Prob ,. chi2 
0 . 0000 Pseudo R2 
0 . 1964 ~+. i:; ~i,l.!n i ficl1l t at 1%; Hi:; :;ignific:tnt at 5%; * i:; ~ig-ni(jc:tnr at 10% 

Reponed coefficient:; reprc:;cnt effec t of a unit change in explanatory variable on probability of u~e of the mean of the Jata. Ln rern.:~t.'nr~ nat\lraJ !o).,>":trithm 
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Whether 
manure/compost 
were used 

0.158752 "· 
0.1498123' • 

0.3856669+ 
0.2790531+" 

0 .21 27672 
O.1378711~ 

0.1586607" 
0.479061 

- 0.0924947+ + 
0.4247779 ""+ 

0.539933 

- 0.1616669 

0.074881<1 

1036 

353.37 
0 . 0000 
0.3137 



FUrlhcnllore, in relat ion to thc household phys ica l resource endo\\1llcnt, o\\TIe rship of 

more oxen power is likely to utili ze more labor input than in cattl e and pack anima l 

ollllershi p. This is probably due to complementari ty. An imporlant point that should be 

noted is the insignificant impact of thi s va riabl es whcn considcr the magnitude. In 

relation to household head ' s membership in loca l organi zati on, the stud y witnessed that , 

members in Edir and other re lated loca l organi zation arc morc likely to use labor input 

than those who are membcrs in Edir onl y. In additi on, households with saving are less 

likely to use labor input, probably suggest ing household' s invo lvement in activities other 

than agriculture. 

The result also shows a mixed correlation between plot level factors and labor input use . 

For instance, labor input use is significantl y greater on plots with fl at and medium slope 

than plots with steep slope, perhaps indicating farm ers risk aversion behavior and their 

emphasis on short term benefit. Since steep sloped plots are more exposed to soil erosion 

problem. More over, less of labor input is used on inherited and plots with medium soil 

depth. Homestead plots have stasticall y signifi cant negat ive association at 1 % leve l. 

However, more use of labor input is observed on crop land plots. An interesti ng result is 

found in the relationship between plot size and labor input usc, where larger plot size is 

signifi cantl y associated with lower labor input use . Finall y, as anticipated the estimation 

of the regress ion analys is indica te that, adoption of R WH technology has a positive 

stastically signifi cant associat ion with use of higher labor, most likely due to the higher 

leve l of labor requirement during watering , construction an other acti vities involved. 
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Use of Fert ili zer 

As can be seen on table 9.2. the locational dummies lor Andegna Hansha and Hamata are 

associated with less likely use of fert ili zer compared to Mudda Dinokosa. From the 

village leve l facto rs, walk ing time to the nearest village market has a negative correl ati on 

with fertilizer usc at 10% leve l of signilicance. That means households closer to the 

village market are morc likely to usc fertili zer. No ev idence has been found on the 

ex istence of corre lat ion between the likely use of fertilizer and factors like human, socia l 

and financial capital part of the household leve l indicators. Further more, strong pos itive 

corre lati on has been found between va lue of beehives and the like ly use of fert ilizer. 

which is perhaps due to households focus on beekeeping activity enabling them to buy 

more fertilizer using the incremental income. 

In relation to the association between plot level factors and the likely use of fertilizer, 

crop land plots are shown to have positive association with the use of fert ilizer at 1 % 

level of significance. Less fertili zer use is observed on homestead plo ts due to more 

poss ibility to use manure or compost than buy fertili zer. In small plot size it is more 

likely to use higher amount of fertili zer which is ma inly due to an increase in effi ciency 

when household 's own smal l sized plots. Moreover, plots closer to the residence of the 

farm household have depicted significant correlation with more likely use of fertilizer. 

Finally, the adopti on of R WB technology is shown to have insignificant impact on use of 

fertili zer suggesting that its impact on crop production isn' t seen indirectly through its 

effect on fertili zer input. 
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Use of Manure or Compost 

As can be depicted from table 9.2, no eyidence has been found on the existence of 

correlation between the use of manure or compost and the locational dummies. From the 

locational dummies, household ' s nearness to village market, to\\11 market and seasonal 

road is more likely to use manure or compost inputs. Probably this is due to the use of 

more labor seed input when the household is closer to thi s services. In areas where there 

is high rainfall , more use of manure or compost is observed. 

Further more, from the household level fac tors, households with large fami ly are more 

likely to use manure or compost, probably due to the availability of labor to carry manure 

or compost to the farm land. With respect to educational status, household heads with 

formal education up to fourth grade are less likely to use manure or compost relative to 

illiterate heads. Most likely this could be affected either by educated headed households 

positive correlation with more likely use of fertilizer there by reducing the likely use of 

manure or compost , or these households are constrained by labor required to carry 

manure or compost to the fann. 

In relation to household' s phys ical resourcc endowment, ownership of large sized land is 

correlated with less likely use of manure or compost, probably due to its high demand for 

labor input to carry manure or compost to wider farm lands. Ownership of large number 

of oxen is correlated with more likely use of manure or compost. Those engaged in 

livestock production as shown by ownership of large number of cattle and beehives are 

less likely to use manure or compost. 
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With respect to the financial capital part , households ,,·ho have access to credit are more 

likely to usc manure or compost input. Probably due to the poss ibility of using the credit 

to buy seed, oxen etc. which might lead to demand more manure or compost .In 

addi tion, those wi th saving arc also morc likely to use manure or compost. Probably duc 

to their preference to spent it on other things than on fertili zer by replac ing it with manure 

or compost. 

Finally, in relation to the association between plot level factors and the likely use of 

manure or compost, the result witnessed that, state owned and inherited plots are 

positively correlated with more use of manure or compost. On the other hand, on flat and 

moderately steep plots, households are more likely to use manure or compost than on 

those steep sloped plots, probably to avoid ri sk of crop failure . Medium soil depth is 

more likely to use manure or compost. Plots that are highly ferti le are more likely to use 

manure or compost than those inferti le once because it wiII be risky for the household to 

use the input on infertile plot than fertile once. Households are less likely to use manure 

or compost on cropland plots but more likely to use it on homestead plots, probably due 

to its closeness to the residence of the farm household. Adoption of RWH technology is 

found to have insignificant impact on manure or compost. 

9.3. Analysis of the Determinants of Crop Yield 

Table - 9.3 presents the full model of the va lue of crop yield (column-2). Here, variables 

such as household level factors; household - human, social, physical , and financia l 

capital endowment; and adoption decision of R WH technology that were included in the 

123 



With respect to the financial capita l part, households \\ho have access to credit arc morc 

likely to use manure or compost input. Proba bly due to the possibility of using the crcd it 

to buy seed, oxen etc . wh ich might lead to demand more manure or compost .In 

addition, those with saving are al so more likely to use manure or compost. Probably due 

to their preference to spcnt it on other things than on ferti li zer by replac ing it with manure 

or com post. 

Finally, in relation to the association between plot level factors and the likely use of 

manure or compost, the result witnessed that , state owned and inherited plots are 

pos itively correlated with more use of manure or compost. On the other hand, on flat and 

moderately steep plots, households are more likely to use manure or compost than on 

those steep sloped plots, probably to avoid ri sk of crop fai lure . Medium soil depth is 

more likely to use manure or compost. Plots that are highly fertile are more likely to use 

manure or compost than those infertile once because it will be risky for the household to 

use the input on infertile plot than fertile once. Households are less likely to use manure 

or compost on cropland plots but more likely to use it on homestead plots, probably due 

to its closeness to the res idence of the farm household . Adoption of RWH technology is 

found to have insignifi cant impact on manure or compost. 

9.3. Analysis of the Determina nts of Crop Yield 

Table - 9.3 presents the full model of the value of crop yield (column-2) . Here, variables 

such as household leve l factors; household - human, social , physical, and financia l 

capita l endowment; and adoption dec ision of R WH tecll11ology that were included in the 
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unrcstricted OLS regress ion have been found to be jointly statistically insignificant. In 

column - 3 and column- 4 results of the structural and reduced models are shown 

respectively. 

As can be scen from the structural model for the value of crop yield , the locational 

dummies for Ulegcbba Klikke and Hamata have shown negative correlation with vallie of 

crop yield. From the village level factors , seasonal road have negative stasti ca l 

significance at 10%. With respect to the impact of plot fertility on value of crop yie ld , 

households are more likely to produce more output in moderately fertile plots than 

infertile once. As can be observed from the table, cropland and homestead plots are more 

likely to produce more yield. Besides, the result indicates the positive impact of use of 

labor, fertili zer and seed on value of crop yield. 

In the reduced model of crop yield, depicted in column 4 of table 9.3, village level 

factors, plot level factors , household level factors and household rainwater harvesting 

technology adoption deci sion were included in the regression and assessed with respect to 

their impact on the value of crop yield . 

Location dummies for Ulegebba Kukke and Hamata have negat ive stastical significance 

on va llie of crop yield rel ative to Mudda Dinokosa PA location dummy. The village level 

factors don't explain variation in the value of crop production. Moreover, from the 

household level factors, household size has shown positive association with value of crop 

yield at 10% level of significance. This implies that households having large family size 
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arc morc likely to produce more output. With respect to the impact of household physical 

capital endolllnent, greater ownership of cal1le has shown assoc iation with higher value 

of crop yie ld (and stast ically significant at 10% level). 

From the plot leve l factors included, state owned plot are more likely to produce more 

output than rented plots. Possibly indicating househo ld 's high future discount rate and 

become less likely to invest on productivity enhancing activities on rented plot, Plots with 

shallow and medium soil depth are less likely to produce more output than plots with 

deep soil depth . It is also shown that, cropland and homestead plots are more like ly to 

produce more output compared with grazing, woodlots and spice plots. In addition, a 

negative significant association is observed between plot size and value of crop yield. 

Il is shown that stastically positive significant evidence was found on the relationship 

between household adoption decision of rainwater harvesting technology and value of 

crop yield. This suggests that household adoption decision of rainwater harvesting 

technology has a direct effect on value of crop yield in addition to the indirect effects . 

It has been al ready discussed that severa l factors affect or determine the level of crop 

yield , directl y or indirectly. Finall y, thi s part includes the implication of the detenninant 

factors of input use and crop yield . 
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Tnblc - 9.3 Determinants fa ctors of value of crop yield 

Explanatory Variables 
Peasant association d ummy,cf., Mudda Dinokosa 
Ulegebba Kukke 
AndegoC'l Hanshi'l 
Hamc'lta 
Household access to s e rvices and infrastructure 
Walking time to the ne arest town market (in hrs) 
tialking time to t he nearest vi ll age ma rket (in hrs) 
toJalking time to the nearest cooperative shops (in hrs) 
Walking time to the nearest all weather road (in hrs) 
Walking time to the nearest seasonal road (in hrs) Rain f all condition, cf., low 
Medium 
High 
Household size 
Age of household head ( in Ln) 
Education level of household head, cf., illiterate 
Read a nd write 
Up to 4th grade 
Up to 7th g rade 
Up t o 10th grade 
Household resource endowment 
La nd owned (in ha l 
Value of cattle (both local & cross bred cows, calves, heifers, yearling, bulls ) Value of oxen (local and breed) 
Value of sheep and goat 
Value of pack a n ima ls (donkey, horse, mu le ) 
Value of poultry (bo th local & improved ) 
Value of beehives (imp r oved, modified, tradi tional) 
Value of all assets owned (p l ow set, farm equip, motor pump, radio, .. ) Household membership in l ocal organization, 
cf., members in Edir and other local organizations 
Membership in Edir only 
Household membership in aSSOCiations, cf., association members 
No membersh ip i n association 
Household financial capital , 1= yes 
Household with credit Access, 1= yes 
Household savings, yes=1 
How household acquired the plot, cf., rented and share cropping 
Allocated by the state 
Inherited 
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Ln (Value of yield/hal 
Reduced 

Full Model : I Structural Model ~ I Hodel 

- 0.24046S ' • 
-0.09132 1 

- 0 . 332615 '" 

-0.037325 
0.039986 

-0.017744 
- 0 . 0 209 55 
- 0. 13 98 5· 

0 .01 6212 
0. 10563 

0 . 008924 
- 0 .1558997 

0 . 007438 
0 . 064804 
0 .05 8197 
0. 12 3428 

0 . 00 154 
4 .44E- 05" 
-3.44E-05 

9 .65E- 05 
8 .948- 06 
0 . 000275 
4.64E- 06 

- 8 .6 0E - 06 

- 0 . 12421 

0 .133489· 

0 . 08 4706 
0 . 01175 

0 . 285989 ... •• 
0 . 14397 · 

- 0 .16942' • 
- 0 . OS6 26 

- O.297 1J1·" 

- 0 . 02 798 
0.041098 
- 0 . 038 63 
- 0 . 01405 

- 0 .161 S9 "· 

0 .01092 
0.095822 

0 .22 0717 ·' .. 
0 . 09171 

- 0 . 272749 '" 
- 0.1018B6 

- 0 . 387')13 "· 

- 0 . 037 513 
0.01502 

-0.0165 57 
- 0 . 020943 
- 0.08361J4 

0 . 003531 
0.080 3 

0 . 015446 · 
- 0 .1344 7 

- 0 . 059152 
0.110153 
0.0 7 9857 
0. 107066 

0 . 0031 
4.S 5E- OS ' 
-1. 22E-05 

8 . 20S-05 
-J . 14E- 05 

0.00021 
-3. 61E - 05 
-7 . "1£-07 

-0 . lil033 

0.077884 

0 . 0 1J 5661 
- 0 . 000479 

0.175439" 
0 . 04754S 



Table - 9.3 continued 

Ln (Va lue of yield / h a l Explanatory Va r iabl es 
Full Mode l Struc tural Mo d e l Redu c e d Hodel Sl ope of the plo t , c f. , s t eep slope 

Flat 
0 . 1079 3 5 - 0 . 0 508 5 0 .1 572 1 9 Mod era t e 

0 . 213 0 . 0 52 6 1 9 0 .2 5316 1 Soil d epth of the plo t , c f ., d eep 
Shallow 

- 0 . 342699" - 0.2 0 61 - 0. 2 76 8 43+ t-led i um 
- 0 .32 0 594** - 0 . 20 85 - 0 . 269564 + Soil f e rtility level o f the plot , cf. , low fertility 

High fe r t ilit y 
0 . 083 002 0 .12 039 0 . 04206 1 Moderat e fertility 

0 .1 0888 0 . 136898 ' 0 . 099 062 Purpose f o r which the l a nd is u s e d, cf. , grazing , woodlot s a n d spice l and Cropl a nd 
0.54 5 698 '" 0 . 53749 +·+ 0 . 69 2 927 " • Home ste ad 

0 .22273' 0 . 2 73696' .. 0 .376 8 67 " .. Plo t si ze in ha (in Ln ) 
-0.056 483 - 0 . 02842 - 0. 123 963' Nalking d is tance fr om household's r esidence to t h e plot (i n h r s) 0 . 085783 0 . 10 1174 0 . 077678 Lab o r- day / ha (in Ln) 

0 . 101176 .. ..... 0 .1 106 89 .... .. Oxen-day / ha (in Ln) 
0 . 018 10' 0.006066 Seed/h a (in Ln) 

0 . 086711 "">* 0 . 08 6715' " Us e o f f e rtilizer , l= ye s 
0 . 164603 ..... .. 0 .171 696 ·" Us e of manure / compost , 1= yes 

- 0. 11 525 9 ' - 0. 119 09 ' Adop t ion o f Ra in Wate r Harvesting t e chno logy (predicted v alu e ) , 1=ye s 0 . 0 55 424 0 .51 0 13 6 '" Constan t 
6 .686813" 6 . 2724 92 .... 7 . 8 59 654"· 

Numbe r o f obs e rva t i ons 
10 36 1036 10 3 6 I F ( 46, 989 ) 
8 .1 1 F(27,1008) 

12 . 18 F ( 41,994 ) 
6 . I II Prob ,. F' 

0 . 0000 0 . 0000 0 . 0000 R squa red 
0 .1 25 0 . 0967 0 . 0 95) " , IS sl g l11fi l.:;1r11 al 1% : u is .~ i g ll irIC ;U ll al 5% : 011111 .. is s ignilical1 1 al 10% . 

Ln= natural logilri lh ill . 
! Reported coe ffi cients represent effect of a un it change in explanatory variable on probab il ity of use of the mean of the dat a. , Variables that were jointly stat ist icall y insign ificant in the unrest ricted OLS regress ion were excluded from the structura l model 
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As can be dep icted from the rcsult of the reduced model, household family Size IS 

positively correlated with val ue of yie ld at 10% level of significance implying that large 

fam ily will produce more output. From the determinant factors of input use table, 

households ,,·ith large family size have shO\\11 significant associat ion with use of higher 

labor, seed, oxen and more likely use of man lire or compost. Intensity in li se of labor has 

a positive impact on yield at 1 % level of significance. This suggests that yield averages 

11 % higher per addi tional labor a household uses. Moreover, average yield increases by 

around 9% per additional seed amount used by the household. Even though fertili zer isn ' t 

significantly affected by household size, fertilizer is positively correlated with value of 

yield at 1 % level of significance. That means yield is more likely to increase with more 

use of fertilizer input. Household age and education have insignificant impact on value of 

yield . However, household age has a significant impact on labor. Old age is negatively 

associated with labor input use. Educational status has a positive impact on seed and oxen 

input use. 

Variations in resource endowment among households wi ll obvious ly have an impact on 

the leve l of crop yield either directly or indirectl y through their effect on the household 's 

demand for agricultural inputs. Of the factors, which are used to measure household 

physical capital endowment, ownership of cattle has a pos iti ve impact on the value of 

crop yield. However, it has insignificant im pact when consider the magnitude to make 

policy implication. 
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Households with savlllg arc negatively assoc iated \\'ith labor and oxen inputs use. 

Probably they might prefer to be involved in non-farm activiti es. Credit access and saving 

have a positive impact on manure or COlllpost input use. Household access to services and 

infrastructure facilitates the movement of inputs to and outputs from rural parts to towns, 

where large market is avail able. The regress ion result shows an increase in yicld when 

the household is located closer to seasonal road and is stasti ca ll y significant. Households 

closer to village marke t are able to use higher amount of seed, labor, oxen and more 

likely to use ferti lizer and manure or compost input. In add ition, households closer to 

cooperative shops and seasonal roads are more likely to use labor input and those nearer 

to town market are able to increase seed amount. 

The result of the value of crop yield also shows that, state owned plots witnessed 

stastically significant association with higher value of crop yield. Probably, suggesting 

that fanners are more like ly to invest on productivity enhancing activities on state owned 

plots. It is also shown that shallow and medium so il depth has stastically significant 

association with lower yield than on deep soil depth. Finally, crop land and homestead 

plots are shown to have positive association with va lue of yield. 

The impact of adoption of R WH technology on crop production can be explained in two 

ways, directly or indirectly. The direct impact is, if the accum ulated water is used to 

supplement the shortage of water during dry spell periods in rain fed crop production, 

where as the indirect impact is through its effect on intensity in use of agricu ltural inputs. 
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Thc estim~tion rcsult of the study indicate that, adoption of RWH technology is shown to 

bc positively correlated with nlue of yield at I % level of significance. This might imply 

that the direct impact of the technology adoption on crop production is significant. An 

examination of the indirect impact shows that, households with RWH technology are 

significantly correlated with higher use of labor and seed but lower use of oxen powcr 

than those without the technology. Intens ity in use of labor and secd input has a 

positively significant impact on yield while oxen power has insignificant impact on yield. 
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CHAPTER TEN: CONCLUSTIONS AND RECOMMENDATIONS 

10.1 Conclusions 

Due to population increase in the high land areas, more and more marginal areas are being 

used for agriculture which led to the degradat ion of the natural resources .One of the 

major challenges to rural development in the country is how to promote food production 

to meet the ever-increasing demand of the growing population. Rainfall in the arid and 

semi-arid areas is generally insufficient to meet the basic needs of crop production. In 

degraded areas with poor vegetation cover and infertile soil, most of the rai nfall is lost 

through direct evaporation or uncontrolled runoff. Thus, overcoming the limitations of 

these arid and semi-arid areas and making good use of the vast agricultural potential 

under the Ethiopian context, is a necessity rather than a choice. Hence, to alleviate these 

development constraints, the Federal government and Regional states, and NGOs 

working in research and development, have invested huge resource on rainwater 

harvesting technology. 

In thi s study, methodologies including descriptive, econometrics, cropping pattern and 

qualitative analysis are used to assess the impact of different factors hypothesized to 

affect farm household 's decision to adopt RWH technology and agricultural productivity. 

Besides, group discussion has been undertaken on the issue of indigenous rainwater 

harvesting technologies. Interv iew has also been done with experts on ra inwater 

harvesting ponds. In addit ion, gender related to adoption of pond was considered. 
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In accordance with government' s target, the impact of thi s intcrvention on agricultural 

productivi ty is shown to be significant in the study. Thc cropping pattern has shom1 that 

farm households havc started to grow crops which were not previously grown in the arca . 

The crops are those which are highly priced and marketable ones implying the potcntial 

of RWH technologies to enhance a fann household ' s income. However, thc bcncfit 

depends on market and infrastructure access ibility, and diversification in the types of the 

crops. 

The estimation result of the pro bit model indicates that, household size, education status, 

ownership of livestock (cattle, oxen and pack animals ),homestead plots and type of pond 

are the most important factors that detennine household 's decision to adopt RWH 

teclmology. 

The Ordinary Least Square estimation of the reduced form model indicates that, the direct 

impact of household R WH technology adoption on the value of crop yield is found to be 

stastica ll y sign ificant. On the other hand, an examination of the indirect impact shows 

that, households with R WI-l technology are significantly correlated with higher use of 

labor and seed but lower use of oxen power than those without the technology. Intensity 

in use of labor and seed input has a positively signifi cant impact on yield wh ile oxen 

power has insignifi cant impact on yield . 

The qualitative result from farmer' s perception indicates that, most of the households 

started to grow crops that were not grown previously. Thi s result is cons istent with what 
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we have found in the crop mix and econometric ana lysis. In addition, for problem related 

to water lifting and watering equipments, households suggest for the need of govemment 

suppo rt to provide more simple modem material either in the market at lower cost or on 

long-term credi t bases. And the need to have profcss ional hclp or education to make 

peoplc use roof covers and fence to minimize accidents reported. ['rom expert 's 

perception, it was found out that, to avoid problems resulted due to the focus on quantity 

target; the experts are plarl11ing to focus on qual ity than quantity in order to increase 

efficient utili zation of the technology. 

It was found out that women are getting benefit from the teclmology adoption as any 

member of the family. Their participation in the teclmology adoption is mainly in the 

watching stage. They also have contribution in planning and decision making stage, and 

in giving support during construction, maintenance and clearance of the pond. Female 

headed households are being constrained to be beneficiaries due to economic and 

manpower shortage. Finally, from the indigenous rainwater harvesting part, it was shown 

that, due to an increase in awareness of people to get clean water, less attention is being 

given to the community ponds and are resulting hea lth problem 

10.2. Recommendations 

The benefit found from the marketable crop started to be grown, depends on market and 

infrastructure accessibi lity, and diversification in the types of the crops. Thus, efforts 

should be made to assess various agricultural commodities as we ll as to create a market 

linkage. 
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The impact of household R \vH technology adoption on the value of crop yield has bcen 

found to be stastically significant. Therefore, to mitigate the erratic nature of rai n fall in 

the arid and semi-arid parts of the coulltry, development and implementation of rain 

water harvesting technologies will be helpful to promote productivity and sustainab le 

intens ifica ti on of the rain fed agriculture. 

However, the success of the technology adoption is mainly constra ined by problems 

re lated to water lifting and watering equipments, and accidents occurring due to absence 

of roof cover and fence to the ponds. Thus, government SUppOI1 \"ill be needed to provide 

more simple modern material either at lower cost in the market or on long-term credit 

bases, and need to give intensive training to make households who adopt the technology 

use roof covers and fence to their ponds. 

From expert ' s perception, it was fou nd out that, the experts are planning to focus on 

quality than quantity to increase efficient utilization of the technology in addition to 

careful site selection and improvement in monitoring. Thus, incorporating this kind of 

plan in other Woredas will be beneficiary towards a better achievement. 

Due to an increase in awareness of people to get clean water, relatively less attention is 

being given to the community ponds and are resulting heal th problem. However, it will 

be advantages to give a better attention to community ponds since it can minimize the 

purpose that is being provided by household level pond. 
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