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Abstract 

The objectives o.lthis study were to describe soil conservation measures introduced to 
the area and to investigate holl' farmers have adopted introduced conservation 
measures. It also aimed to assessfactors that affect farmers' adoption. The data for 
the study came mainly fi'omfarmers in the study catchment. Itll'as analyzed using 1\1'0 

methods: descripti1'e and regression methods 

Soil conservat ion measures intrndllced to the area can be grouped into three 
depending on tile land use type ill which they are installed. The first: soil 
conservation measures on cultivated{telds, these are the most dominant ones. They 
include, soil bunds and fanya juu. The second: soil conservation measures on 
degraded hillsides, they include area closure, hillside terrace, micro-basin!; and 
plantations. The third: soil conservation measures to rehabilitate gullies. they 
include Brash \I'ood check-dams and Rockfi/ll loose rock check-dams. 

Farmers responded to soil conservation measures introduced on cultivation fields 
differently. From J I 0 respondents. 53% removed conservation structures completely. 
20% removed selectively and the remaining 21% of the interviewee retained these 
structures in their original state. 

[t was found that farmers ' decision to remove completely, to remove selectively or 
retain in the original state is influenced by different factors. Farmers that perceive 
the problem of soil erosion belieI'. plan to continue in the farming. and tl)' new 
technologies are 1I10re likely to retain conservation structures. Likewise, farmers that 
cultivate their uwn !ands, attended soil conservation trainings and those perceived 
traditional conservation measures to be less effective in retaining soil erosion 
compared (0 the iniroduced soil conservation technologies are more likely to make 
decision to retain conservation structures installed on their .fcll'lnland. On the 
contrm)" F trl17erS that are old, having large farmland, plowing black soil and 
involved in o/ffarm activities are less likely to retain conservation structures. 

Different measures need to be undertaken to address the problem of low level of 
adoption o.f conservation structures. Appropriate conservation measures need 10 be 
found out ins'fead of heavy reliance on the physical conservation measures especially 
on cultivation fields. Farmers also need to be made aware ol rhe economic 
significance of soil erosion on the cultivated fields belieI'. Farmers that lack required 
labor need to be provided with sZlpports that enable them to nilain conservation 
structures. Farmers that try new technologies by themselves on their own land also 
need to be targeted. 

Farmers need to be provided with trainings on impact of soil erosion and available 
conservation measures. Information on inejjectiveness of traditional conservation 
measures has to be disseminated among Flrmers. Furthermore, farm ers have to be 
made remain on the agricultural sector, by making the sector more productive. and 
cultivate their own lund. 
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Chapter Onc 

1. Introduction 

1.1 Background and Statement of the Problem 

Ethiopia is one of the poorest countries in Sub-Saharan Africa (Bekele. 1998). It s 

economy is mainly dependent on rain-fed agriculture. The agricultural sector is the 

main source of employment. as it provides employment fo r about 80 percent of the 

population (FAO, 1993). It al so contributes to a very large proportion of the country's 

GOP (MorEO, 2002a). 

Smallholders dominate the agricultural sector of the country. These holders cul tivate 

about Ihectare of land , the average being 0.8 hectare. They produce over 90 percent 

of the agricultural output of the country (FAO, 1993). Nevertheless, at large most of 

their produce goes for their own use as they retai n about 80 percent of their produce 

for their own consumption (Stefan , 1990). 

Despite the fact that the agricu ltura l sector of the country disproportionately employs 

the largest segment of the population, its contri but ion to the GOP of the country is 

only 45% (MoFEO, 2002a) mainly due to its low productivity (Bekele, 1998). 

Though this can be explained by a multitude of factors , soil degradation is one of the 

most important fac tors (Woldeamlak, 2003). In Ethiopia, soil erosion by water 

constitutes the most widespread and damaging process of soil degradation 

(Woldeam lak, 2003). It has caused several negati ve impacts on land (EPA, 2003 ; 

CFSCDD/MoA , 1986). 

The impact of erosion is particularl y severe in the highlands of the country (areas that 

lie above 1500 m J, which constitute less than hal f of the country (;0:; 43 percent of the 

country). Due to its fa vorable climare for product ion and presence o f re latively more 

fertile soi ls as we ll as less di sease incidence, the 12th iopian highlands host abo ut 88% 

of the nat ional population (FAO _ 1986). Thus , the pressure on the resource base is 

severe in the hi ghlands or the country. 



Though the highlands of the country are among those with highest agri cultural 

potential in Africa, they contain one of the largest areas of eco logical degradati on in 

A frica , and in the \\ o rld (Hurni. 1983; Blaikie. 1985; Blaikie and Brookfield. 1987), 

SllIdics made in the midd le of the 1980s revea led that some 50% of the hi ghlands are 

signilicantly eroded . 25% seri ously eroded. while 4% had reached a point or no 

cconomic return (FAO, 1986). The largest proportion of the degraded land is situated 

in the Woinadega agro-c1 imatic zone where about 72% of cu ltivated land of the 

country is concentrated (Zewdie. 1999). The a\ 'erage annual so il loss from croplands 

is estimated at 42 tlha (llurni. 1987). This is about six times the rate of so il fo rmati on 

and causes annual reduction in soi l depth by about 4 mm (Hurni , 1988). About 45% 

of the total annual soi l loss in the count ry occurs from cultivated fi e lds. which 

accounts fo r onl y 15.3% of the total area (EPA, 2003). 

There are several estimates about econom ic impacts of soil erosion in the country, For 

instance, Wood (1990) indicated that erosion reduces the country's food production 

by 1-2 % per annum, FAO ( 1986) estimated so il erosion to cost Ethiopia on average 

2.2% of land productiv i ty annuall y from that of the 1985 productivity leve l. Suticl iffe 

(1993) also estimated that erosion costs Ethiopia 2% of its GDP betwee n 1985 and 

1990. These fi gures imply that the economic impact of erosion is signifi cant in the 

country. Erosion and the decline in hum us content of so il s reduce infiltration capacity 

of so ils and so il mo isture storage capacity. Consequently, decline in infiltration and 

moisture sto rage capaci ty of so il s reduces the capacity of crops to withstand droughts 

(Wood, 1990). Thus, manageable variations in rainfall become catastrophic events 

with so il degradation. Many studies in Ethiopia attributed the widespread poverty. 

structural food insecurity and recLirr ing famine partly to the envi ronmental 

degradati on problem in general and soil degradation in pm1icul ar (Woldeamlak. 2003; 

Daniel, 1990; Wagayeh u and Lars . 2003). 

Cognizant of thesc pro blcms. soi l anu wate r consen'alion tcchnologies were 

implemented in Ill any parts of the hi ghl ands during the 19705 and 1980s, They were 

introduced in some deg raded and food de fi cit areas mainl y th rough food-for-wo rk 
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incenti ves. Major types of conservation methods introduced were structural type and 

of these the most common we re thefClI1yajuli and normal bunds (Be lay. 1992). 

Hund reds and thousands of kilometers of fanya .illll and normal bunds were 

const ructed on croplands. However, reports indicated that these conse rvation 

structures have not been adopted and sustainably used by the farmers (FisUIll , et aL 

2002; l3etru, 2002 ; Yeraswork . 2000). Fanners that seemed to be adopters at the 

presence of incenti ves and coercive pressures found to behave di fferen tl y. 

disma ntling structures entirely or se lecti ve ly. The limited adoption and spreading of 

so il and water conservation practices is not only due to technical problem, rather it is 

due to a socia-econom ic problem with many constraints play ing a role (Kessler, 

2006). Although the failure of so il conservation intervention can have many causes, it 

resulted mainly hom the fact that planners and implementing agencies ignored local 

leve l biophysical and socio-economic realit ies . This is essential as the planning of 

effective and efficient land management teclmologies that wi ll be accepted by farmers 

req uire empirical understanding of di verse socio economic vari ables affecting 

farmers ' conservation decision (Woldeamlak, 2003). This study is undertaken to 

assess fa rmers' adoption of introduced conservation interventions in the Anna 

Watershed in the SNNPR. 

1.2 Objectives of the Study 

The general objective of the study is to assess response of farmers to soi l conservation 

interven ti ons in Anna Wate rshed in the SNNPR and to draw conclusions that help in 

des igning and implementat ion of interven ti on po licy and programs for wieleI' 

appl icat ion in the SNNPR. The specific objectives are: 

• 

• 

To describe introduced so il conservat ion technologies; 

To investi gate adoption o r farmers to introduced conservati on 

intervent ions in terms of removing structures completely, removing 

selecti vely or retaini ng in the origi nal state; 

3 



• To assess factors affecting farmers' decisions to remove introduced 

conservation structures completely, remove selectively and retain in the 

original state and 

• To identify effective strategies for future conservation intervention 

1.3 Significance of the Study 

Agricu lture is the mainstay of the economy of Ethiopia. Currently, the government 

has given special attention to the sector to play a leading role in the economic 

development of the country and is pursuing Agricu ltural Development Led 

Industrialization (ADLI) strategy. The role of the sector as an engine of economic 

development of the country depends among other things on sustainable use of the 

land resource. The current trend of soi l degradation in the country, particularly in the 

highlands, is a major constraint to the foreseen economic development of the country. 

Controlling the prob lem of soi l erosIOn IS important and hence soil and water 

conservation intervention is plainly justifiable. However, despite the magnitude of 

soil erosion and efforts to address the issue, which was started in early 1970s. 

conserYation technologies are still not widely adopted (Fisum et ai, 2002 ; Betnl, 

2002; Yeraswork, 2000) as farmers either rejected totally or dismantled the structures 

installed (Beke1e, 1998). Thus, studies on adoption behavior of farmers have practical 

significance particularly at the face of growing dependency on the agricultural sector. 

The success and sustainability of so il conservation intervention depends, among 

many things, on clear understanding of causes and exten t of soi l degradation. 

execution of the right conservation technologies and involve ment of fanners on 

des igni ng and implementation (Woldeamlak, 2003). [n addition to these. 

understanding of fac tors and household specific incentives that favor adoption would 

con tribute to the success of so il and water conservation programs (Kess ler, 2006). In 

thi s regard only fe w studies ha ve been conducted in the country (Wagaychu and Lars. 

2003 ; Bekele, 1998; Woldcam lak, 2003; Yeraswork , 2000; Belay, 1992; Atakilt ie. 

2003). They were conducted in different parts of the country but no study has been 
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conducted in the study area . This study is, thus, hoped to contri but e along thi s line 

and is conducted for there is dearth of in fo rmati on on response behavior of fanners at 

the loca l leve l in the study area. By investi gating fac tors that a ffec t farmers' decision 

towards the conservati on tec hnologies, th e thesis has come up with recommendat ions 

for fu ture soil conservat ion in tervention . 

1.4 Conceptual framework 

A number of fac tors inOuence investment in soil conservat ion. Ervin and Ervin 

(1982) hypothes ized that investment in soil and water conservati on is a decision 

making process and passes through three stages : identifying ex istence of erosion 

problem, dec iding whether or not to adopt conservati on pract ices given the 

recogni tion of such problem and determining the level of so il conservation effort 

having decided to adopt such technologies . Bekele (1998) ignored the third stage of 

Ervin and Ervin (1982) . and conceptualized adoption and ap plication of soil and 

water conse rvation practi ces by fanners in a two stage: perception of eros ion problem 

(first stage) and decision to invest in land conservation (second stage) . In thi s study, 

adoption of soi l conse rvation is conceptualized as decision to invest on soil 

conse rvation in fl uenced by several factors . These factors are shown in fi gure I. 
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Figure I : Factors that influence the desire and capacity o f land users to invest on land 

conservation 
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1.5 Seope of the study 

The study is based on micro level anal ysis of the response of farm ers to so il 

conservation structures introduced in Anna watershed Hadiya Zone of SNNPR. The 

findings orthe stud y can be ex tended to other areas exh ibiting similar agro-eco log ical 

and soc io-economic situat ion with certain level of adjustment. Nevertheless, 

generaliziltion to wider areas req uires precautio n and further investigation as 111 0S t of 

factors are related to adoption of conservat ion differentl y in different areas (Refer 

scc ti on 2.7). 

Differcnt ty pcs of conse rvation measures are introduced to the study area. Yet, 

assessment o f farmers' adopt ion of conservation structures is limited to structures 

introduced on farmland s. Hence, the foc us of farmers' adoption of conservation 

structures is limited to soil bunds and ./anyajuu. 

I.G Limitations of the study 

The stud y has some limitations and the major ones are fi gured out as fo ll ows. The 

dMa fo r thi s stud y came from a single survey due to shortage of time and fu nd . This 

hindered rrom investigating fa rmers' conservati on decision behav ior overt ime as 

fa nners abandon some to try other technologies overti me (Geoffer, 2004). In addition 

to thi s. data obta ined may suffer from inaccuracies in some aspects of measuremcnt. 

Fanne rs were rel uctan t to respo nd to questi ons related to income they get (be it fr0111 

sa les of crop production, livestock or other off-farm sources) . This prohibited 

compar ison of income and ex penditure of a household. Besides, it limi ted to the use 

o r a dummy variable for ofT-farm income to assess the influence of off-farm income 

in adopti on of conservation structures. Thi s could preclude from identify ing the real 

influence o r the level of otT-farm income on fanners ' adoption decision. 
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1.7 Organization of the paper 

This thesis is organized in six chapters. The first chapter gives overview of the 

problem this paper tri es to address and what it expects to achieve by the end of the 

study. The chapter that follows presents litei'ature review. In this chapter, previous 

works related to adoption (mainly soi l and water conservation measures adopt ion) 

and factors afrect ing fanners ' adopt ion behavior are dealt in depth. Chapter three 

describes the stud y area and issues related to climate, geology, water bodies and 

soc io-economic situation of that particular area. Chapter four presents methodologies 

used in the ana lys is of data for thi s study and Chapter five presents the result of thc 

sludy. The paper ends al chapler six by presenting conclusion and recommendations 

drawn from the study. 

• 
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Chapter Two 

2. Literature Review 

2. 1 So il E ros ion anti Its Economic Impact in E thiopia 

Soi l Erosion is one of the most important environmental problems among vari ous 

form s of land degradation that poses serious challenge to the food security of the 

population and future development prospects of the country (Wagayehu and Lars, 

2003). Yet, it is not a new phenomenon in the country (Hurni, 1989). It is a direct 

consequence of the past and the present agricultural practices in the high lands 

(Kassayc. 2004). The dissected terrain wi th nearl y 70% of the highlands havi ng slope 

above 30% and the high intensity of the rainfall the high lands receive contributed to 

accelerated erosion. Crop production system wide ly practiced in the highlands of the 

country such as cu lti vation of tefT (Eragrol is leI! and wheat (Triticum Species) which 

require Ilnc till ed seed bed and single cropping of field s encouraged soi l loss via 

~ros ion (8day. 2000; Kassaye, 2004). This is exacerbated by the ever increasing 

population . With the ever increas ing population, development of agri cultural 

production increas ingly became enhancing land degradation through deforestation 

and expansion of new land to fragile and erosion prone marginal lands (Wagayehu 

and Lars, 2003 ). 

Researches indicated that large proportion of so il erosion (almost half of soi l losses) 

occurs frol11 the cu lti vated fields that cover only 13% of the country and on average 

42 tones of so il is be ing washed out from a hectare of cultivated fields (Hurni , 1990). 

'fhe same study also indicated that the highest average so il loss occurs on currentl y 

unproductive land with less vegetatio n cover that was once under culti vation (Table, 

I). It was estimated that every year Ethiopian highlands lose about 1.9 to 3.5 bil li on 

tones of topso il (EFAP, 1993) . This la rge amount of so il loss made the country to be 

described as one or the most serioLis erosion areas in Africa and in the world (Blaikie, 

1985; Blaiki e and Brookfield , 1987 ; EI -sheaify and Hurni , 1996). Excessive so il loss 

wil h other "Icta l's led to reduced average crop yield per unit area. 
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T bl I E IR fS '1 L SI . Eth . C I d' E' ) r~~ll11at"'-__ .'lt,::,-~~.~S on~s In lopla inC u Ing ntrea 
I [ .anci Usc Area of the Estimated Soil I Total soil loss % of 
I CO~llltry (%) Loss (tons/halyr) (Million tons/yr) Total 

I 
Anl1l181 Crop 1-. 13 .1 42 672 45 
Perennial Crops 1.7 8 17 I 
Grazing & 

1--. 
5 1 5 312 2 1 

brows 
Forests 3.6 I 4 0 
Woodlots and 8.1 5 49 3 
bush land 
Currently 3.8 70 325 22 
unprod ucti ve 
lanci 
Currently 18.7 5 114 8 
uncultivable land 
Total 100 1493 100 

, 
Source : Huml (1990) 

Along with soil movement large amount of organic matter (OM), nitrogen (N), 

phosphorous (P), potassium (K) and other nutrients that are necessary for agricultural 

production are lost every year. According to Tamire (1997) together with the removal 

of surface soil , the loss of OM ranges from 15-1000 kg/halyr which is equivalent to 

1.17-78 million tons of OM per year from 78 million ha of cultivated and grazing 

lands. The loss of soil N ranged hom 0.39-5.07 million tons per annum and that of P 

ranged from 1.17-11.7 million tons/ha/yr. Taking the loss ofN, OM and P to be 30, 

200 and 75 kg/halyr respectively, the corresponding loss of plant nutrients amounts to 

15.6, 2.34 and 5.85 million tons/yr of OM, Nand P respectively, from 78 million ha 

of land (Tamirc, 1997). Converting these loses into commonly used fertilizer types 

DAP (Diammonium phosphate, 18-46-0), urea (46-0-0) and TSP (Triple Super 

Phosphate, 0-46-0), it amounts to 86,670, 17,000 and 40,217 tones respectively 

(Tam ire, 1997). 

According to the same study, based on current recommended quantity of 100 kg 

DAP/ha and 50 kg urea/ha, fertilizer lost due to water erosion would be suffici ent to 

fertili ze Imillion ha of land assuming that it was only applied on cereals. Previous 

studi es made by EI·IRS (1984) , SuclifTe (1993) and Baja and Cassals (1994) indicated 

that erosion cos t hi ghlands of Ethiopia 14.8 to 150 million US dollars. Convertin g 
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thi s into ETB using current exchange rate (on June as, 2006 exchange rate of I USD = 

8.8666 ETB) so il erosion costs Ethiopia 131.23 to 1330 million Ethiopian Birr. 

The impact of soi l erosion combined with loss of so il fertility by burning of dung and 

crop residues on agricultural yield resulted in forgone cereal pi'~duction of about I, 

000, 000 tons in 1990. This is equivalent to one-fifth of an average year' s grain 

harvest and would have been sufficient to feed over 4 million people. Thi s loss 

represents 12% of income foregone for average farmer and the loss increases as more 

and more cropland reaches the critical minimum soil depth below which crop 

production will no longer be viable (EFAP, 1994). According to EFAP (1993), every 

year 20,000-30,000 ha of cropland in the highlands is brought out of production from 

soi l erosion and the consequent land degradation and by the year 2000 some 2.4 -3 .8 

million people were predicted to be affected. The same study also predicted that by 

the yea r 20 I 0, some 10 million highland farmers' cultivation land would be destroyed 

if land degradation continues by that rate. Though some argue that these figures are 

not realistic as year 2000 is past, the ever-increasing migrants that crowd out the 

capital and many towns of the country to lead their life on the street can be explained 

at least partly by consequence of land degradation (Belay 2004 personal 

communication). Although fi gures reported for so il loss in Eth iopi a have 

inconsistency (Suciiffe, 1993), at any scale of measurement soil erosion in Ethiopia is 

among the highest in Africa (EI-swaity and Hurni, 1996) and in the world (Blaikie, 

1985; Blaikie and Brookfield, 1987), 

2.2 Soil and Water Conservation in Ethiopia 

Prior to the 1974 revolution, so il degradation did not get policy attention it deserved 

(Hurni, 1986; Wogayehu and Lars, 2003). The famines of 1973 and 1985 provided an 

impetus for conservation work through large increase in food aid (imported grain and 

oil). Following these severe famines , the then government launched an ambitious 

program of soi I and water conservation supported by donor and non-governmental 

organizations (Hoben, 1996). The use of food aid as a payment for labor replaced 

voluntary labor for conservation campai gns (Campbe ll , 1991 ). 
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The ex tent o f conse rvati on acti vities through the use of food aid escalated 

tremendously and the conservation continued to grow arithmetically though the 

im plementation cou ld not keep pace with the plan. Up to 1986, food aid used for 

paymen t of conservation and related works as food-for-work payment accounted for 

approxi mately 29% of total food aid (7 1 % of the food aid was distri buted as 

emergency l(lOeI). With thi s, Eth iop ia bccamc the largcst food- for-work program 

beneficiar y in Africa and the second largest country in the world foll owing India 

(Campbell , 1991 ). A total o f 50 million wo rkdays were devoted to the conservation 

work between 1982 and 1985 through food-for-work . In Wollo a household head was 

prov iding on average 93 days per year and a women working approx imately 69 days 

per year (Campbell. 1991). Between 1976 and 1988, some 800,000 km of so il and 

stone bunds were constructed on 350,000 ha of cultivated land for terrace formation , 

and 600,000 ha 0(' steep s lopes were closed for regeneration (Menfesse, 1992; Wood, 

1990). This environmental rehabilitation endeavor was described as "impressive" 

(Prelly and Shah , 1996; Dani el, 1988; Wood, 1990; Woldeamlak, 2003). 

However, thi s was not a long-term success and these structures had little long-term 

im pac t in preventing erosion . Almost all these sites, structures and practices were 

destroyed shortl y aller the constructi on. The monitoring made in one of the si tes 

where conservation intervention was made by the support of the WFP indicated that 

40% o f the terrac ing was broken the year after construction (S lDA, 1984 in Pretty 

and Shah, 1996). The project expected that the local people would bear all the costs 

(If maintenance. Yet, farmers had few incentives to maintain structures or continue 

with practi ces (Pretty and Shah, 1996; Woldeamlak, 2003). Seldom were structures 

maintained and all often-impressive new structures and practices slowly disappeared 

leaving littl e ev idence of intervention. Because of the fai lure of the loca l people to 

maintain the conservation measures, the introduced conservation measures that were 

originally des igned as a protection against erosion rather exacerbated the problem 

(Trimble, 1985). 
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By most performance measures, soil and water conservation effort of the country 

ended up in remarkable failure. A large sum of money has been spent in the name of 

encouraging environmental protection, encouraging and coercing farmers to adopt 

conservation measures. Nevertheless, the implementation wa~ very poor. Few 

structures persisted causi ng erosion rather than preventing it (Pretty and Shah, 1996). 

2.3 Causes for the failure of past soil conservation efforts in Ethiopia 

Studies conducted in different parts of the country came-up with different factors that 

ex plains the low level of success of conservation ini tiative. These studies attributed 

the low level of success of the initiative mainly to institutional and techno logical 

factors. 

2.3.1 Institutional factors 

During planning soi l and water conservation intervention, top-down approach was 

pursued where government officials tell peasant association (Kebeles) what to do to 

get the food aid. This approach gave local people little opportunity for discuss ion and 

partic ipation on the initiative (Wood, 1990). The local people did not have a say on 

the design and their ro le was limited to provision of labor for the ' payment they get 

li'om the work. This made the local people see the initiative as imposition from the 

government and additional burden farmers are made to bear (Yeraswork, 1988 in 

Wood,1990). 

The conservation endeavor is linked to food-far-work payment. This made the 

conservation intervention to be concentrated in areas that are accessible (areas along 

the major roads) . Hence the coverage by the initiative was limited. Between 1978 and 

1985 when a massive conservation intervention was underway in the hi story of the 

country's soil conservation, only 7% of the highlands were provided with treatment 

of the conservation work. This made the initiative to be hardly able to address the 

problem of so il erosion. Besides, farmers construct conservation structures mainly to 

obtain food payment. This payment made fanners see the conservation measures 
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belonging to the government rather than themselves. This in turn resu lted in poor 

quality of conservat ion structures constructed on the farmlands. Very often, fa rmers 

destroy these structu res to obtai n add itional food for maintaining destroyed structures 

(Wood, 1990). This was in line with what Reji (1988) observed. According to him, 

where peopl e are pa id fo r soi l and water conservation , the end of the project almost 

invari ably leads to a stoppage in the construct ion of conservation work. 

Though farmers knew the impact of soil erosion very well , an adverse poli cy 

env ironment (mai nl y pol icies related to land) has been impediment for undertaking 

the conservati on work . Insecurity of access to land discouraged fanners from making 

investment in physical conservation structures and tree planting by limit ing the 

planning horizon o f farmers as these conservation measures provide returns after 

several years (Wood, 1990). Accord ing to Campbell ( 1991) conservation structures 

take 5 - 15 years period before fa rmers see the initial benefit from investment in soil 

conservation. Recent study also indicated that farmers' fear of redi stribution of land 

di scouraged them from undertaking conservation measures (Woldeamlk, 2003). 

2.3.2 Technological factors 

Conservation in itiat ives that have been launched mainly focused on physical 

conservation measures. Other conservation measures such as biologica l and 

agro nomic conservation practices that could have potential to prov ide incentive for 

adoption have been overl ooked. In addition to thi s, these conservati on measures have 

not been linked to indi genous conservation meas ures for which the loca l people are 

we ll acquainted (Pretty and Shah, 1996). The return from these measures was in 

general negative at least in the short term (Wood, 1996). They take large proportion 

of area out of production. According to Campbell (1991), introduced conservation 

mcasures through bund and terraces took up to 10% of the precious resource of 

fa nners. The proportion these measures take increased rapidly wi th increasing slope 

of the field (Belay, 1992). Nevertheless, the benefit these structures increase fro m 

infil tration and reduced so il loss do not outweigh the loss of land to conservation 

works and the reduced yie lds caused by ve rmin li ving in terraces, water-logging and 
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disturbance of the so il profile (Wood, 1990). These structures also require frequent 

maintenance, which is high labor demanding. These all resulted in negative attitude 

towards co nservation (Yeraswork, 1988). 

2.4 l)o licies towards soil conservation in Ethiopia 

Pol ices re lated to land, the most important resource for the rural poor and or the 

national governments at different time played an important role in land management 

in Ethiopia (Wagayehu, 2003; Bekele, 1998). During the feudal regime, prior to 1974 

revolution, land tenure system made tenants to be subject to insecure land tenure, and 

expropriation of large portion of their product and labor by landlords. This created 

disincentive for adoption of soi l conservation (Wagayehu, 2003). Furthermore, the 

agricu ltural sector in general and the peasant agriculture in particular did not get the 

policy attention it deserved due to the focus of the country's development plan on 

industrial development agenda. According to Dejene (1990), the first two five year 

plans ( 1957-62 and 1962-1967) gave priority to large scale commercial farms and 

exportable crops. The third five year plan (1968-1973) put much emphasis on high 

input package programs to be implemented in few high potential agro-ecologica l 

areas where quick return was expected (Dejene, 1990). Small farmers that cultivate 

almost al l-agricultural land and who are complained to be agents of soil degradat ion, 

and areas that did not promise return in short term but susceptible to so il degradation, 

failed to get policy attention. Therefore, policy attention towards industry combined 

with complex system of land tenure variously dominated by absentee landlords, local 

administrators, church estates and forms of private and freehold tenure hindered the 

effort to conserve land (Campbell , 1991). 

The military regIme that took over 111 1974 proclaimed land reform. The reform 

abo li shed feudal land tenure system and eliminated large holding, landlessness and 

absentee landlordi sm. Al though th is was expected to improve the situation and 

prov ide incentive for investing in soi l and water conservation, it could not succeed 

triggering adoption of conservation practices (Zewdie, 1999). This was because, these 

reforms were later liquidated by misguided policies and ardent socialist orientation. 
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For inslance, un til the Iale 1980s, agri cultural input and output marketing remained 

under state monopo ly while prices were fixed below the free market level (Wagayehu 

and Lars, 2003). Policy support for cred it, input di stribution output marketing, and 

extens ion was mainly targeted towards cooperatives and state farms that jointly 

accounted for onl y 10% of agricultural produce (Beke le, 1998). Therefore, the 

economic sys tem that was pursued focused on collectivization, nationalization of 

natural resources including agricultural land, coerci ve promotion of service 

cooperati ves and producers cooperatives, the establishment of state farms , imposition 

of production marketing quota, state intervention in marketing and pricing, and 

fo rced villagization rather created di sincentive and resulted in opposite outcome by 

decreasing security of land tenure and the profitability of agricultural investment 

(Wagayehu , 2003). Despite the fact that the reform policy enabled many landless 

peasants to ga in access to land, the state ownership of land and insecurity of usufruct 

ri ghts hindered util izing the full potenti al of the reform. 

After ove r throw of the military regime In 1991 , the current government has made 

changes in economic policy. Some regarded the change introduced by the current 

government as go ing in opposite direction compared to that of military regime 

(i-Iansson, 1995 in Atak lti e, 2003). The gove rnment further strengthened the changes 

that have been taking place fo llowing the announcement of mixed economy in March 

1990 wh ich includes, de-collectivization, di smantling of producers' cooperatives and 

liberali zation of grain trade. Unlike in the previous governments, agricultural sector 

in general and smallho lder in particular received policy attention in the current 

government ti'om economic development strategy the country has been pursuing. 

Since mid of 1990s, the gove rnment has embarked on development strategy known as 

ADLI. The strategy revolves around agriculture mainly on the improvement of 

smallholder producti vity and expans ion of large-sca le commercial farms. Along with 

thi s, different pol icies and strategies that favo r proper use and management of 

agri cu ltura l land through use of different conservation and rehabilitation mechanisms 

and rational use of country's land resources have been embarked so far. These 

poli cies and strategies include Rural Deve lopment Policy and Strategy (MoA RD, 
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2002), Food Security Strategy (MoARD-FSD, 2002), New Coalition for Food 

Security Program (MoARD, 2003), Natural Resource and Environment Policy, and 

Land Administration and Use, Forest Conservation and Development Policies, These 

policies and strategies are expected to restore incentives for improved land resource 

management. Neve rtheless, consistent with the military regime, land a'nd other natu ral 

resources remained under state ownership but farmers' are granted only the ri ght to 

usufruct and the option of periodic land redi stribution remained open, This ADLI and 

other policies the country is currently pursing could not overcome cycl ical famine, 

and starvation engendered by land degradation and drought (Wagayehu, 2003), 

Because of thi s, land tenure arrangement has been topic of heated debate among 

scholars and politicians on whether the arrangement provides incentive or 

di sincentive on increasing land productivity and land improvement. 

2,5 Concepts of adoption of soil conservation measures 

There are sizable farm level empirical studies on farmers' adoption of conservation 

measures, They have taken a range of approaches to definition and measurements of 

farmer 's adoption of conservation measures, Many of these studies rel y on simulation 

models of conservation decision making to project the influence of various factors on 

farmer' s deci sion on erosion control measures, In these studies, farmers' adoption of 

conservation measures was defined in different ways that are far from uni form, For 

instance, Ervin and Ervin ( 1982) used reduction in farm soil loss, est imated with 

USLE (Wisch11l eir and Smith, 1978) as a measure of conservation adoption, Sali ba 

and Bromley (1986) Llsed indices of conservation effort derived from USLE (P-factor 

and C-factors), Norri s and Batie (1987) , Feathestone and Goodwin (1993) and 

Lichtenberg (200 I) used farmers' overall conservation effort using total spending on 

so il conservation, Many others used proportion of farmland managed with 

conservation practices as an indicator of adoption of erosion control measures (Lee 

and Stwart, 1983; Bultena et ai, 1983; Gould et ai, 1989), Carlson et al (1981) , 

Kessler (2006), Geoffer (2004), and Traore et al (1998) used a number of 

conservation practices a farmer employed out of list of practices to control soi l 

erosion, Others used ex istence of conservation structures on the farmland 
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(Woldeamlak , 2003; Wogayehu and Lars, 2003; Bekele, 1998; Belay, 1992). All 

these indices measure different aspects of conservation effort of farmers and can not 

be regarded as equivalent to each other. 

While these measures of farmers' effort to conserve the soil can ·be regarded as 

appropriate to address the objectives of each study, they limit the comparability of the 

results ac ross the stud ies. I f they were equivalent and comparable, it could have been 

poss ible to use them to piece together to a picture of so il conservation decision 

making across regIons (Saliba and Bromley, 1986). In this study, farmers' 

conserva tion adoption behavior is conceptualized as retention of conservation 

structures introduced to the area, involving three alternatives of decisions: removing 

completely, removing selectively and retaining totally in the original state. 

2.6 Mollels in studies of adoption of conservation measures 

Adopting conservation measures is regarded as a process of dec ision that can be 

modeled. Gased on thi s premise, many models have been developed so far. The initi al 

model found in the literature is based on the sociological theory of diffusion. 

According to thi s theory, individuals change their behavior, when they learn the new 

practice is beneficial (Napier, 200 I). Thus, as to this theory, individuals must be 

aware of the existence of the problem first and then be presented with means to 

resolve the problem so that they can make a decision to adopt conservation practices. 

The second model developed to explain adoption is based on the theory of social 

learning. Like the diffus ion model , social learning theory puts forward that humans 

tend to act in ways that benefit them. Overtime estab li shed behav iors are those that 

have been reinforced by awards and avoidance of punishment. If a current behavior 

offers a reward, the fanner will be hesitant to change it out of fear that the reward will 

cease. A new behavior, thus, must offer greater rewards than current behavior so that 

individuals change their behavior (Napier, 200 I). 

These models focused on individuals characteristics. They did not include barriers for 

adopting conservation practices related to farm characteristics. Models deve loped 
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latter were made to incorporate barriers for adopting conservation practices such as 

limited re sourccs. Thesc models still could not describe conservation adoption 

practi ces completely. In order to al leviate thi s, they were combined to form holi stic 

adoption model that includes st ructural factors such as econom ic resources, 

technological propensity with information and other characteri sti cs (Long, 2003). 

Following thi s, several multi stage models have been developed. These models begin 

with exposure to and understanding of a new practice. Next, the individual considers 

information on the practice's advantages and disadvantages. Finally, the individual 

decides to accept or reject the practice based on information considered (Regors, 

1983). 

Changing the first stage into perception of so il erosion problem instead of exposure to 

new practices, Ervin and Ervin ( 1982) developed a model to explain soi l conservation 

adoption based on the above diffusion model. In their model, adoption was 

considered as a decision making process that passes through three stages: 1) 

percelvlllg the erosion problem ; 2) decid ing to use sn il and water conservation 

practices; and 3) dec iding on the extent of use of the conservation practices. In their 

classica l model , Ervin and Ervin (1982) included wide range of variables that explain 

each stage of the decision process. According to Erv in and Ervin (1982), perception 

abo ut the problem of soi l erosion is the most important step and factor for adopting 

soil conservation. 

Sinden and King ( 1990) developed a model based on Ervin and Ervins' model 

changing the final stage to the decision to resolve erosion problem or not. Vanclay 

(1992) developed a s imilar model. In hi s model , the first stage is occurrence of land 

degradation; second stage is attitude towards the environment; and the final stage is 

response whether to adopt the conservation practices. 

Camboni and Napier (1993) used aspects of the previous models, but they did not 

divide their model illlo the same stages as previous researchers. Instead, they divided 
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it into cOlllponents. Accord ing to them, in order for a conservation practice to be 

adopted by the farmer, first, the fa rmer must realize the ex istence of the problem and 

the solution is readily available. Second, the farmer needs to have the required 

knowledge and skill to incorporate the technology and finally the impact of 

government pol icies as they affect the process, for instance by offering subsidies for 

high production of certa in crops. 

Empirical testing of the above models has shown limited and inconsi stent support for 

the expected relationships. Later studies have abandoned the attempt to divide factors 

innucncing adopt ion into stages, instead putting them into overall regression models 

has been do ne yet with limited success (Turrell and McGuffog, 1997; Wagayehu and 

Lars, 2003). 

2.7 Explanatol'y Factors Used in Adoption Modeling Studies 

2. 7. 11l1dividual Characteristics 

Perception of Erosiol1 Problem 

Most adoption models begin with the "perception" that there is a problem to reso lve 

(Ervin and Ervin , 1982; Gould et ai, 1989; Long, 2003; Bekele, 1998) . Perceiving the 

problem provides stimulus to adopt conservation practices that stop the problem 

(Long, 2003; Traon~ et ai , \998). Previous studies indicated that perceivi ng negative 

effect of erosion shapes opin ions about conservation measures and thei r adoption . 

Ervi n and Ervin (1982) , Norris and Batie (1997), Gould et al (1989) , Bekele (1998) 

argue that awareness of the existence of the problem is the first step in the adoption 

process and is positively correlated with adoption of soi l erosion controlling 

mechanisms. TraOl'e et al (1998) indicated that higher degrees of perception of 

environmental damage further reinforces and enhances farmers' adoption of best 

management practice. On the contrary, Belay (1992) and Woldeamlak (2003) in their 

study found that in spite of high level of farmers' perception of erosion problem, the 

level of adoption of conservation structures was very limited . Kessler (2006) found 

that perception of the problem did not influence farmers' deci sions on how much to 

invest in so il and water conservation. Following low level of adoption of conservation 
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structures ill spite or high leve l of perception of so il eroSion, Woldeamlak (2003) 

concl uded that perception of the erosion problem is not a sufficient condition for 

adoption of conscrvation practiccs though it is a neccssary one. 

Edllcatiall 

Education influences fa rmers ' dec ision to adopt technologies by enhancing farmers' 

ability to ob tain , understand and util ize the practice, and by improving overall 

managerial ability of fa rmers (Etana, 1985). Many studies indicated that educat ional 

attainment affects conservation measures adoption deci sion positively. Ervin and 

Ervin (1982) found that education was significantly related to conservation efforts. 

Accordi ng to thCIll , farmers , who are more educated, are more likel y to usc 

cOlllouring. minimum tillage and hay or pasture rotation to control so il loss. 

Accord ing 10 Saliba and Bromley (1986), education enhances fann ers' will ingness to 

adopt new management practices by improving the managerial capacity of a farmer. 

Caswell et al (200 I) fo und that education increased the adoption of ni trogen testing, 

nitrogen appl ication and professional pest scouting. In their model Geoffer (2004) and 

Long (2003) predicted pos itive and significant association between education and 

adoption of conservat ion measures. TraOl·& et al (1998) supported the above findings 

and concludcd that education is an influential factor in the adoption of practices that 

conserve soi l and water. However, the study made in cent ral Ethiopian hi gh lands 

indicated that education is negati vely related to retain ing (adopting) conservation 

structures Oil the f"[llm lands though the relation was not significant (Beke le, 1998). He 

attributed the insignificant association to low level of educational attainment of 

respondents. 

Age 

Age is believed to intluence adoption decision because of its influence on planning 

hori zon (Long, 2003; Lichtensoerg, 200 I). Conservation measures such as terrace are 

long terlll investments (Lee and Stewart, 1983). On the contrary, older farmers 

usually have short planning hor izon and they may be less interested on long term 

negati ve efi ects of resources depletion (Bromley, 1980). This implies that they have 

higher discount rate and this reduces the present va lue of long term return from 
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conservn tion based agri culture (Gould , et ai, 1989). Korschi g et al (1983) compared 

the mean age of adopters and non-adopters of soil conservi ng tech nologies and 

ident ificd that the mean age of adopters was 49.9 years and that of non-adopters was 

55.1 years. Goul son and Dillman ( 1983) found negati ve association between age and 

adopti ng eros ion control practices. Bekele ( 1998) and Wagayehu and Lars (2003) in 

their study in di ffe rent parts of Ethiopia found negative association between existence 

of conservation structures (adoption) and age of household heads; and Wagayehu and 

Lars (2003) pred icted positive association between age and non-adoption of 

conservation measures. However, Long (2003) and TraOI·e et al (1998) found that 

older fa rmers are not less likely to use conservation practices on their agricu ltura l 

land. Hence, the effect of age on adoption of conservation structure is area specific. 

2.7.2 HomellOld Clw/'{/clerislics 

Household size 

Physical conservation measures are labor intensive technologies. Studies conducted in 

Ethiopia indicated that, for installation of recommended physical conservat ion 

measures, about 70 and 50 person days per ha for soil and stone bunds, respectively , 

were estimated to be required (Wagayehu and Lars 2003; Campbell 1991 ). 

Woldeamlak (2003) identified lack of interest in soil and water conservation 

measures to be explained by shortage of labor. Thus, household size influences the 

deci sion of farmers to undertake the conservation measures given household labor is 

the whole supplier of the required labor for undertaking the farming and so il 

conservati on operation. This was supported by Geoffer (2004) , who found that 

household size was associated negatively with adoption of no conservation practice 

and positively with adoption of conservation practice. Yet, studies conducted in 

Ethiopia indicated the reverse. Bekele (1 998) and Wagayehu and Lars (2003) found 

negati ve and significant assoc iation between household size and adoption of 

conservation measures. Wagayehu and Lars (2003) ind icated that in the large fami lies 

with greater number of mou th to feed, immediate food need is given priori ty and 

labor is diverted to off-farm activities that generate food. J-Ience, even during slack 
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season, opportu nity cost o r labo r lor the household with greater size wi ll be hi gher 

(Wagayehu and La rs, 2003). 

J-IIIII.\·elllilt! objectives alit! planllillg 

Fanners who plan to contin ue as a fann er are more concerned wi th maintaining the 

producti vi ty of so il compared to operators who intend to leave fa nning in the near 

fu ture. A lo nge r plann ing hori zon tends to encourage conservation decisions by 

increas ing the presen t va lue of ex pected net return and by allowing suffi cient ti me to 

recoup conservation investment (Lee and Stewart, 1983) . Thus, indi viduals 

culti vati ng land ex hi biting similar land characteri stics may reach di ffe ren t 

conservatio n dec ision dcpencl ing on their planning horizo n ancl ind ividual ti me 

preference or d iscoun t rates. The retir ing farm operators have re lati ve ly hi gh d iscount 

rate or retu rns obtained by preserving so il fe rtility. It is, hence, impli ed that farme rs 

who plan to stay in agri culture are more willing to bea r the costs of obtain ing 

informat ion wi th respect to whether soil erosion is a problem on hi s farm land an cl its ' 

producti v ity impacts. Goul d et al ( 1989) predicted positive assoc iation between 

t"rlllcrs planning to be fullti me fanne r and adoption of conservation ti ll age. Yet, 

Kess ler (2006) fo und no assoc iation between ex pectation of future stay in the vill age 

as a fa rmer and adoption of conservation measures, on the contrary. 

2.7.3 illstitlltiollal factors 

infol'lIIl1tivlI 

Farmers seek to redu ce uncertainty about conservation innovations through 

inl·o rm at ion. Farmers who know nothi ng about a practi ce can not be ex pected to adopt 

it unless they understand its ex pected costs and benefi ts. Acc urate and timely 

information has a posi ti ve impact on fa rmers' conservation adoption decision. More 

in fo rmed I~'rme rs be tter assess the impact of so il eros ion on long-te rm product ivity of 

their Iflrtnland and adopt prac ti ces that help reso lve the prob lem of so il degradation 

(Tr~o re ct ai, 1998). Nowak ( 1987) po inted out that contact with extension personne l 

increases the amoun t of var iance ex pla ined in conservati on tillage. Caswell et al 
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(~OO I) Il lUl ld tilat ad vice ['rum uu tside sources increased the Lik elihood o f using 

nitrugen testing, nitrogen application, rotating crops and using integrated pest 

management ( IPM ). Many otiler studics al so predicted positive effect on the choice to 

practice soil cunse rvat ion (Geoffrey, 2004 ; Manyong et ai, 1999; Haidu and Fondson, 

1999). The study conducted in Ethiopia indicated that if a farmer rece ives better 

information (advicc) from cxtcnsion agents, the farmer wi ll be willing to construct 

new conse rvat ion measures and to maintain the existing ones (Wagayehu and Lars, 

2003 ). 

L((lId OWllership 

Farms that have accessed culti vatio n land through short-term leasing or renting have 

short-term plann ing hori zon (Lee and Stewart, 1983). As they lack stake in long-term 

productivity o f land they cultivate (Schaller, 1993), they have strong preference for 

current income at the expense of long-term conservation investment (Lee and 

Stcwart 1983) and hence they are more harmful to the land. Bible (1983) argued that 

scpmat ion of ownership [i'om farm operation Icads to short-term planning hori zons 

and I'ewer cunservation measures . In owner-operated farm s, in which a farmer has a 

personal stake in lands' sustai nabi lity, he farms harmoniously with nature and be 

conce rned fo r hi s nei ghbors and future generations (Long, 2003 ). Studies fo und 

tendenc y of operators to use more conservation practices on land they owned 

compared to land they rented (Esseks and Kraft, 1989; Atakiltie, 2003). Caswell , et al 

(200 I) predicted negative associ ation between land renting and soil conservation 

pract ices. Ervin and Alexader ( 198 1) observed erosion to be more severe on rented 

land than on owned. On the contrary, Bultena and Hiberge (1983) and Traore et al 

(1998) did not find a relationship between the way farmers accessed land (whether 

rented , leased or owned) and adopting conservation measures. 

Laud tenure !.'l!C lIl'ify 

Land tenure sccurity influences farmers' decision to adopt conservat ion measures by 

in fluencing the kngth or farm ers' planning hori zon and sense of responsibility 
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(Geo ffre y. 2004), Accordant to Valk and Gra ff ( 1995) farmers will not be interested 

to invest in so il conservation measures when the land tenure is too insecure so that the 

benefit s of soil conservation may not accrue to them , The stud y made in differen t 

pa rts of Ethiopia attributed thc low leve l of success of natura l resource conservation 

to land tenure insecurity (Ye raswork, 2000; Woldeamlak, 2003), Bekele (1998) fou nd 

nega ti ve assoc iati on between land tenure insecurity and fanners decision to retain 

conserva tion structures on thei r fi e lds. Wagayehu and Lars (2003) also pred icted 

negat ive and sign ifi can t assoc iation, Since stable land tenure is ve ry important for 

adoption of major investments especially terrace construction (Gebremedin and 

Swinton , 2003), the low level of retaining conservation structure throughout the 

country is attributab le to land tenure insecurity (Yerasswork, 2000; Wagayehu and 

Lars. 2003; Beke le, 1998). Inconsistent to the above fin dings, Geoffrey (2004) in hi s 

study in Zambia fo und no association between adopting conservation measures and 

land tenure securi ty, 

2. 7.4 Household Asset 

Lalld to /I1 al1 ratio 

There are two schools of thought with regard to the influence of land to man ratio on 

so il conservation, Scho lars, fo ll owing Malthus, hypothesi zed that population growing 

ex poncnt ially wo uld lead to increased scarcity and degradatio n of land, Under 

deg raded and scarce land , vulnerab ility to starvation increases with dec reasing land to 

man ratio. Thi s results in intensi fi cation of farming fo llowing decline in land to man 

ratio, which in turn elevates the degradation to a highest leve l (Bekele, 1998). On the 

contrary, Boserup ( 1965, 1981 ) hypothes ized that increasing population wou ld lead to 

adjustments in the producti on system and hence to improved quality and productivity 

of land . Studies in different parts of the world including Ethiopia supported both 

hypotheses. Studies made in Kenya, Machakos indicated that populati on growth and 

agri cu ltural intensifi ca tion have been accompan ied by improved rather than 

deteriorating soil and water resources (Tiffe n, et ai , 1994). Simi lar resul ts were 

reported in the hi ghlands of Ethiopia. Accord ing to Crummey and Winter- Ne lson 

(2003), ranners in some parts of Wello have innovated and responded well to 
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physica l and soc ial envi ronment changes irrespecti ve of the ever-increas ing scarcity 

of land. Wagayehu and Lars (2003) also repo rted that farmers with large landhold ing 

pe r economica lly ac ti ve persons of the household invested less or not at all in 

conservation. On the contrary, Beke le ( 1998) reported that a decrease in land to man 

ratio is close ly re lated to removal of conservation practices and thus findings in 

Ethiop ia supported both Neo-Malthsian and Boserupian theories and were locally 

spccilic . 

Farm size 

Adopting conse rvation measures can be expensive and risky (Long, 2003) as physical 

conservation measures impose higher cost in terms of the land they put out of 

production (Wagayehu and Lars, 2003). In differe nt studies conducted in Ethi opia it 

was reported that conse rvation measures take 10-20% of cultivation land through 

embankments and ditches (Campbe ll , 1991) and land taken out of culti vation 

increases rapidly with increasing slope (Belay, 1992). Thi s makes the benefit that will 

bc obtained li'om conse rvi ng the so il in small farms to be less likely to compensate 

for the dec line in production due to phys ical conservation measures (Wagayehu and 

Lars, 2003). Hence, farmers with small landholding use higher discou nt rate to 

compare benefit and cost of conservation treatment and thi s results in li ke lihood of 

dis-adoption decision (Lee and Stewart, 1983). Studies conducted in different areas 

showed mixed results. Accord ing to Camboi and Napier ( 1993) no till was more 

likely to be adopted by farm ers with fewer cu lti vation acres; chise l plough with 

ground cover at planting was likely to be adopted by farmers with more ac res under 

cu lti va ti on. Caswell et al (2001 ) and Geoffery (2004) found the farm size operated to 

be pos iti ve ly co rrelated with adoption of so il conservation practices . Studies made in 

di ffe t'ent parts of Eth iopia also supported the above findings. Wagayehu and Lars 

(2003) and Bekele (1998) repo rted that existence of conservation measures tS 

posit ively related to landholding size. Belay ( 1992) observed that all farmers that 

rejected so il conservation measures were those that had farm size in the lowest 

categori es (cultivating less than 0.33 hal. Kessler (2006) reported mixed results. In 

hi s stud y made in four vill ages, he fo und significant positive association in one of the 
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vi ll ages but in others, it was not assoc iated positively. Napier (200 1) also found no 

correlation between fa rm size and adoption of so il conservation measures . This was 

also supported by Traon: et al ( 1998) and he concluded that fanners make so il and 

water consCI'ving tech nologies adoptio n decision irrespective of theiv farmland size. 

Livestock It olding 

Livestock is generall y considered to be an asset that could be used ei ther in the 

production process, or be exchanged for cash or other production asset. It is also 

considered as a measure of wealth and increased avail abi li ty of capital that makes 

investment in conservation feas ible (Norri s and Batie, 1987; Geoffer, 2004; Bekcle, 

1998). Bekele (1998) found positive association between livestock holding and 

adoption of conservation practices in the central highlands of Ethiopia although the 

association was not signi ficant. Saliba and Bromley (1986), Gou ld et al (1989), 

Wagayehu and Lars (2003) fou nd the reverse and predicted negative association 

between livestock holding and decision to undertake conservation measures. Sali ba 

and Bromley (1986) attributed the low assoc iation to the fact that the less erosive 

natu re of crops grown by da iry farm (for example, pasture and fo rages) and 

conc luded that thi s reduccs the expected long-term return from adopt ing conservation 

st ructures. 

2.7.5 Land Characteristics 

Slope ofa parcel 

Like raini'fl ll and nature of soil that affect erodibility, slope of a fie ld affects the rate 

and amount of soi l loss from fie lds (Tripath i and Singh, 2001). This fo rces farmers to 

control or mitigate the im pact of erosion on fields that are situated in steep slopes and 

hence slope int1uences the decision of farmers to undertake conservation measures. 

Saliba and Ilrom ley (1986) observed that fanners cu ltivating steep slope fields instal l 

more effecti ve conservat ion measures than fa rmers that cu lti vate level field s. On the 

contrary. fa rmers in less erosion prone areas (leve l fie lds) do not employ conservation 

mcasures on thc ir farmlands. Wu and Babcock (1998) observed frequent conservation 
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practices installed on steeply sloping cultivation fields which reflect the desi re of 

iilrlners to control so il loss from highl y erocl ible so il. Wagayehu and Lars (2003) and 

lkkele (1998) found positive associat ion between existence of recommended type of 

conservat ion structures and concl uded that slope affects farmers' .decision to adopt 

conserva tion structures positi ve ly. Kess ler (2006) in turn found that more sloping 

fi elds do not influence thc household's dec ision of how much to invest in so il and 

water conserva tion . Yet, they have influence on decision where to install 

conservation structu res. 

Soil Fe /'ti/iZv 

Farmers will not be interested to invest in conservation and bear associated risks if 

they do not perceive signi ficant threat posed on productivity due to so il erosion 

(Wagayehu and Lars, 2003). Farmers perceive the effect of so il erosion when it 

reaches some critical level, which is very difficul t to reverse the degradat ion at the 

subs istence fanner level (Osgood, 1992 in Woldeamlak 2003). On deep and / or 

fcrtile so il, erosion process does not affect fanners at least in the short term. The 

symptoll1s of erosion can be easily plowed away and on such sites there may not be a 

big e fll:ct on productivity of' land although the problem is recognized. Farmers 

cult ivating such lands arc re luctant to apply soil conservation measures (Valk and 

GraalT, 1995). In contrast to thi s, Wu and Babcodk (1998) found that fanners that 

culti vate low quality land adopt conservation practices less frequently. This is 

supported by Wagayehu and Lars (2003). They used so il color as a proxy to soil fe rity 

and fou nd negative corre lat ion between black colored so il (fertile so il) and no 

conservation decision indicating tha t the tendency of farmers to invest more to 

conserve black (fertile so il ) where the marginal loss of productivity due to erosion is 

higher. 

Proximity 

Fanners r~sicl ing close to their cult ivation land invest more on soil conservation 

111easures than their counterparts li vi ng at di stance. Thi s is because culti vation land 
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closer to the res idences receives more attention and supervIsion than land that is 

situated at the farthest di stance. Farmers also want to invest more in the field that 

require least effort (Kessler, 2006). Wagayehu and Lars (2003) found significant and 

nega tive corre lat ion between no conservation decision and distance of a parcel from . , 

the residence but positive correlation between distance of the plot and adopting 

conservation dec is ion . They attributed the negative association for land tenure 

insecurity and the location factor that increases the labor cost due to time spent 011 

trave l. Kessler (2006) also found out that fanners invest more in soil and water 

conservation in fi elds situated near to residences. 

2.7.6 Off-fo/'m income 

Increasi ng dependence on non-agricultural activities reduces the economic 

significance of soil eros ion. This is because involvement in off-farm activities crowds 

Ollt reSO\ll'ces (t ime, labour, interest) required for installing and maintaining the 

conservat ion measures. Gould et al (1989) found negative relation between 

proportion of oft~farm income and adoption of minimum tillage. The finding of 

Bekele ( 1998) also supported the above finding and he predicted negative association 

between farmers' deci sion to retain conservation structures and proportion of off-farm 

income. Nevertheless, Geoffrey (2004) and Kessler (2006) found that income from 

migration or off-farm activities does not have influence on household 's decision (0 

invest in conservation measures. 

29 



(. 

Chapter Three 

3. Methodology 

3.1 Type and Source of Data 

Data fo r this study came from two sOllrces: prImary and seco'ndary sources. The 

researcher conducted the primary data collection. In this research, farmers were the 

major sources of primary data. In order to ensure the rel iability and validity of the 

data collected, tri angulat ion of different methods was employed during co llection of 

primary data. These methods include observation , focu s group discuss ion, interview 

with randomly se lected fa rmers and other key informants. As part of the primary data, 

information was a lso co llected fro m zonal and woreda agricultural experts , Kebele 

leaders, so il and water conservation supervisors and DAs. 

The prImary data obtai ned from the fi eldwork was also supplemented with data 

obtained from secondary sources in order to bridge information gap from primary 

sources. Secondary sources of information used for thi s study include published 

materials such as reports, plans, official records, census records, project reports, 

research papers and data files from internet/ web pages. Thus, these are data collected 

by other people and were used carefully by counter checking for their authent icity. 

3.2 Determination of Sample Size 

Prior to determining sample size of the study, al l kebe les were stratified in to vi ll ages 

based on their topography; gentle slope, low slope, moderate slope and steep slope. 

Slope categories were divided based on the local peoples' categorization criteri a. For 

the study, from each kebele one village was selected from each slope category. 

Accordingly, total of 12 vi ll ages were selected for the study. Record of total 

households living in the study vi llages was obtained from the three kebeles 

Admi nistrat ion and DAs and there were about 541 household heads residing in the 

area. Out of 54 1 household heads, 91 household heads were residing on flat land, 116 

on gentle slopes, 206 on moderate slopes and 128 on household heads on steep 
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slopes. Following this , total sample size was determincd us ing the following formula 

(Cochran , 1977 in Belayneh, 2005). 

no = n = no 

I + no-I 
N 

\Nhere; no is the desired sample size when the population is greater than 10000 

n is number of samp le size when population is less than 10000 

Z is 95% con tidence limit i. e. 1.96 

P is O. I (proporti on of the population to be included in the sample i.e. 

10%) 

q is 1-0.1 i.e. (0.9) 

N is total number of population 

d is margin of error or degree of accuracy desired (0.05) 

Us ing simple random sampling technique, proportional to the population of villages 

identified , study sample were selected from the list of households. Accordingly, from 

flat land 19 household heads, fro m gentle slope 23 househo ld heads, from moderate 

slopes 42 household heads, from steep slopes 26 household heads were se lected using 

simple rando m sampling technique. Respondents in the study were household heads 

and in cases where household heads were mi ss ing, randomly se lected household 

heads were substituted for the missi ng house hold heads . 

T bl 2 0 ' b . a e Ism utlon 0 f d stu y samp es b K b I y e e e an d SI ope 

Kebele 
S lope category 

Tota l 
Flat Gentle Moderate Steep 

Anna-l imo 5 6 IS 8 34 
j\nna-tigo 7 8 II 9 35 

Anna-darisha 7 9 16 9 41 
Total 19 23 42 26 110 

~. 

Source: Field survey, Anna watershed, Apnl2006 
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3.3 Methods of Data Collection 

A combination of methods was used to co llect relevant data. These include fie ld 

observation, informal interview, focus group discussion and structured interview. 

These methods generated relevant information fo r the study. 

3.3.1 Ficld obscrvation and informal interview 

Field observation was conducted throughout the whole process of the research in 

order to ensure the va lidity of information obtai ned. It was done with the purpose of 

getting guidance for development of the formal question and to be acquainted with 

the va lues of local people especia ll y the "goods" and "bads" of the society. The fact 

that local people fa il to articulate the detail s of what they do (Girma, 2000) 

necess itated the need fo r maintaining thorough observation throughout the research. 

In thi s regard, about 30% of respondents ' fi elds were observed in order to assess what 

they did on conservation structures installed on their fi elds. 

On the other hand, informal interview was conducted with the purpose of obtaining 

information for developing fully-fledged structured questionnaire which is the main 

tool of collection of info rmation needed. It was conducted in an info rmal manner and 

in a relaxed setting while attempting to center the issue the researcher attempts to 

attain. There was not fo rmal questionnaire posed on discussants, rather, interview was 

incited by the researcher and fo llowed by discussion made by the info rmants on the 

issue under consideration. 

3.3.2 Structured interview 

Thi s was the most important tool of data collection in thi s research. On the bases of 

information obtained from techniques discussed above and li teratures, questionnaire 

was deve loped. The questionnaires were handled by high school graduate 

enumerators. As farmers in the area are speaking Hadiyisa, bilingual enumerators and 

those that know the area well were recruited for the enumeration. Prior to 

implementing the survey, the questionnaire was used to train enumerators and tested 

fo r thei r clari ty . Questioners that were found not to be clear to the local people and 

enumerators during tra in ing and testing were modified. Amendments were also 

incorporated in to the questionna ire so as to make the idea easi ly comprehendible to 
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the interviewees and enumerato rs. The survey questionnaire covered a wide range of 

information which inc luded household characteri stics, farming system and asset 

endowment, institutional and po licy issues and fa rm orientation from three kebeles of 

Anna: Anna-l imo, Anna-t igo. Anna-darisha. 

During the collecti on 01' information usi ng structured interviews, attempt was made to 

make the process of interv iew more effective by making the process of interview two 

way interactions. This was made by getting not only interviewer but also interviewee 

can also ask question. Fi nally, the response of the farmers fitted to possible li sts of 

alternative answers, which were worked out carefully during the initial period of the 

fie ldwo rk . 

3.4 Data Analys is 

3.4.1 Descriptive ana lys is 

The data collected from structured in terview was analyzed using statistical package 

for social sc ience fo r windows 10 (S PSS, 1999). 

3..1.2 Regression ana lys is 

Analys is of farmers' adoption of conservation intervention was limited to structures 

introduced to cultivated fi elds, as these structures took the biggest share of the 

conservation effort made in the area. Factors (regressors) showed in figure 1 

inllucnce the fa rmers' adoption decision and the extent of use of conservation. For the 

analys is of farmers' adoption of conservation structures econometric model is used. 

Both probit and logit model s are well-estab lished regression models in studies of 

adopt ion of technologies (Burton, et ai, 1999; Bekele, 1998; Gould et ai, 1989; 

Wogayehu and Lars, 2003; Chomba, 2004). Except for large size of data where 

difference can occur only at the tai l, predicted probabilities from that of probit and 

logit model arc simi lnr (Mada la, 1983). According to Greene (1993), the cho ice, 

whether to use probit or logit model is a matter of computational convenience. In thi s 

study the logit model is used for its computational ease. Since the dependent vari able 

or main interest, the f~1rme rs' adopt ion of to introduced conservati on practices 
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(removing ~ t rll ctllrcs completely, relllovlllg selectively or retaining III the original 

state) ha~ an ordinal categorical nature, an ordinal logit model is used for the analysis 

of the data. 

Considering the ord inal logit model , 

Where: yL is unobservable that indicates the level of use of conservation practices, Xi 

is a vector of exp lanato ry va riables, ~ is parameter to be esti mated and ~l is error term. 

The unobservable variable exhibi ts it se lf in ordinal categories and we only see. 

if y L < 0 y = o 
y=1 
V=? 

ir O < VL S U, 

ifu, < VL :s; u2 

V= J if uj., S yL 

Where a s are cut points 

The probability for each observed ordinal response (in th is case complete removal, 

se lective removal or retent iun in the original state of conservation measures denoted 

by 0, I and 2 respectively) wil l give as 

P(V=O) = P (VI.:s; 0) =P (~Xi + ~l S 0) =10 (-~ X) 
P(V= I) = 10 (a, - ~ Xi) - 10 (-~ X) 
P(V=2) = 1- F (a,- ~ Xi) 

Where F is the cumul ative distribution function of error term 

Unde r logistic di stribution, the cumulati ve distribution function of the random 

variab le X is 

P (X <x) = G(x) = exp (x)! [I + exp (-x)] 

In order to case tile interpretation of marginal effects of change in regressors from an 

ordinal logit model, cumulative odds ratio of cumulative logit model was used. The 

cumubt ivc odds ratio of cumulative logit can be deri ved from the difference of logits 

for two different va lues of regressors and is given by 

Lj(x=xI) - Lj(X=X2) = log [pry <jxl)/P(Y>jxd = ~ (XI -X2) 
pry Sj x2)/P(V>j X2) 
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3..l.3 Description of Soil and Water Conservation measures 

To identify and describe major so il and water conservation measures introduced to 

the area, d iscussion was held with DAs, so il and water conserv,ation intervention 

supervisors, loca l people and key informants that coordinate so'il and water 

conservat ion activities at I-IZAR D and LWi\RD. Accord ingly, depending on the land 

use system in which they are insta lled , so il and water conservation measures were 

divided into three. Soil and water conservation measures on cultivation fields , soil 

and water conservation on degraded area and soi l and water conservation in gullies. 

Obtaini ng information on maj or types of soi l conservation measures introduced to 

vil lages where so il conservation structu res is going on, one sample area from each 

kebele was se lected randomly. After the area had been identifi ed, relevant 

measurements were taken on the dimension of structures where it is found 

approp riate . Measurements were taken from three points at 50 m length for terraces, 

bunds, check-dam s and micro-basin. For describing structures introduced to the area, 

additional info rmation was sought Ii-om HZARD, L WARD, DAs and supervi sors of 

so il and water conservation structures. 

3.5 Farmcl's' adoption dccision towards soil conservation structures 

Fanners' adoption of conservation intervention deals with only construction of 

phys ical structures on farmers ' cu lti vation plot to reduce run,off and the resulting soil 

loss. Alternative so il and water conservation measures, such as traditional 

conservation measures. and never had conservation structures on the plot were not 

considercd. Thus, fanners' adoption of conservation intervention considered in thi s 

study include complete removal of conservation structures, selective removal of 

structures and retaining in the original state. 

Reta ining conservat ion structures in the original state in this study refers to 

construction and maintenance of level bunds and fanya juus with specifications 

described in 5. 1.1.1. These structures have been constructed by the help of MERET 

paying FFW. Farmers in this group had thi s type of conservation structures built by 
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th~ hel p ot' '·TW or by them se lves with the same speci fi cation and cont in ued to 

maintain and rebuild them. Such fa rmers can be considered as adopters because 

experience from the stud y area and other parts of the country proved that large 

portion of farmers destroy conservation structures constructed 0.1\ their farm lands 

(Wagayehu and Lars, 2003; Yerasswork , 2000; Bekele, 1998). 

Rcmoving sc lcc ti vcly rcICrs to farmers that remo ve conse rvation structures 

const ructed on the ir fa rmland by the he lp of the project se lectively (one after the 

other) and retained partl y. Occasionall y such farmers adjust conservation structures 

for thcir s ituati on. Such farmers arc considered as adapters. Farmers who had 

conservation structures built on their plot by the help of the project but removed 

completely arl;! catego ri zed in the gro up of farmers that removed conservation 

structures completcl y. These fa rmers can be conside red as rejecters and take the 

largest share. 

3.6 Explanatory factors uscd in the study and working hypothesis 

Studies made 011 farm ers' adoption of soi l conservation measures/ adoption theories 

provide long li st of fac tors that influence fanne rs' decision. These studies indicated 

that wide range of social , demographic, socio-economic, physical and institutional 

factors influence the adoption of so il conservation measures (Refer, 2.7). Hence, 

based on findings of these studies and experience, potential explanatory variables that 

can influcnce deci sion of 1~llmcrs to adopt conservation measures are identified and 

they are presented be low. 

Perceptioll of soil erosioll (Erosion): This is the degree of severi ty of soi l erosion 

problem as perceived and rated by the local people. Most of previolls studies 

ind icated that perceiving the economic significance of soil erosion is a necessary 

condi tion and related positively with adoption of so il conservation structure. In this 

study it is also hypothes ized to influence farmers' deci sion to retain conservation 

structures pos itively. 
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/lollsellOld head age (Age): This is nu mber of years of the household head si nce birth 

at the time of the survey. According to most of the previous studies, as age of a 

household head increases, he/she becomes re luctant to reta in conservation structures 

at most. I-Ience. it is hypothesized that age and adoption of conservillion structures to 

be correlatcd inve rse ly. 

Edllcatiollal al/ailll11ellt 0/ the IlOusellOld head (Edllc): This is educational 

attainmcnt o f the household head . It is expected that those farmers wi th better 

educational attainment perceive the problem better and make decision to retai n 

conservat ion structures. 

HOllsehold size (Hsize): this is number of household members li ving together. The 

influence of ho usehold s ize may go either way. As mai ntain ing so il conservation 

structure is labor illlensivc, if household labor is the on ly source of labor, households 

with larger household size make dec ision to retain structures. On the contrary, in the 

famili es with large num ber of mouth to feed, most of household members can be 

engaged in other food generating activities and hence fail to make decision to 

maintain and reta in conservati on structures. 

CO IISlllller to .vorker ratio (CW ratio): it is the ratio of total number of consumers 

(those aging below 15 years and over 65 years of age) to ecumenically active 

members o f the household (household members in the age bracket of 15 - 65) . 

Smaller CW ratio implies the ho usehold does not have shortage of labor and can 

retain conservation structures. Hence CW ratio and decision to retain conservation 

st ructures arc hypothesized to relate inversely. 

I'lall a/aji/rlller to cOlltilllle illtlle/armillg career (P/t/ll): Thi s is a dummy variable 

which represents whether the household has a plan to continue in fann ing for the next 

fi ve years or not. f'8I'mcrs in the study area very often migrate to other area to look­

for job either cyclically or permanently. Fanners that have plan to leave farming 

caree r in the next five years have short planning horizon than those that plan to 
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continue and may not be interested to invest in so il conservation. Therefore , plan to 

cont inue in farming is hypothesized to correlate positive ly. 

Farmers ' allilude 10 IIJI new lechnology (try new tech): Fanners' attitude to try 

techno logy is a dummy variable which represents farmers' ri sk bearing capacity. It is 

hypot hesized that fi1l'lncrs' attitude to try new technology influences farmers' decision 

positivel y. 

Conlacl ,vilh developlllent agenls (Contacl): This is a dummy variable which 

represen ts whether the household has better contact with DAs. It was measured based 

on perception of farmers and they perceived that if the DA visits a farmer two times 

in a weak , they perce ive that a farmer has very good contact with the DA whereas 

th ose that are not visited well have poor contact. Households that have better relation 

can have access to timely and adequate information and hence expected to correlate 

with conservation structu re adopt ion deci sion positively. 

Source of land (Source): th is is a dummy variahle representing means by which a 

rarmer accessed land (whether rented or owned). Farmers that rented land have short 

term planning hori zo n compared to those that own the land and hence may not be 

interested on long term benefit that can be obtained from conservation structures. 

Fol lowing th is. it is hypothesized that source of land (owning land) is correlated to 

adopt ion decision posi ti ve ly. 

Land lenure securily (laud seclIri(JI): it refers to the feeling of farme rs (whether they 

are sure to bequeath land they cultivate to their children). It influences farmers' 

decision by infl uencing the planning hori zon of a farmer. It is expected that farmers 

that feel secured (sure to inherit land they culti vate to their descendents) make 

decision to invest on long term investment. Hence, it is hypothesized that fee ling 

secured to inherit land to correlate with dec ision of retaining conservati on structures 

positive ly. 
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P(lrticipati(l/I all soil allll water conservation trainings (Training): thi s is a dummy 

vuriable representing whether a la rmer has attended on so il and water conservat ion 

trainings. Farmers , who attended trainings, can have the requi red information and 

perceive the problem of so il erosion very well. Thus, this variab le, is hypothesized to 

inll uence adoption of conservati on structures positively. 

Farm size (fitrlllsize) : This refers to total area of land a household culti vates 

measured in ha. Farmers having large farm size can bear risk of loss of cultivation 

land from conservation structures and hence expected to influence adoption of 

structures pos iti vely. 

Livestock It oldillg (TLU): It is total number of TLU equivalent the ho usehold owns. 

Previous studies came up with mixed results and in thi s study farmers' dec ision to 

retain conse rvatio n structures may go either way. 

Slope of tlt e cllltivatioll f ield (Slope): This is slope category of cultivation field 

according to how hlrillerS in the study area categorize slope of the cul tivation land. It 

is ex pected that s lope influences farmers ' decision to ret.ain conservation structures 

posi ti ve ly soil erosion becomes intensified with increasing slope of the cultivation 

land. 

Soil color of tlt e cllltivatioll field (color): This is proxy to fertility of so il and 

previous studies came up with mixed resu lts. Some reported association between 

adoption of conservation measures and so il fertili ty to be positive and others reported 

negative co rrelat ion. In thi s study it is the correlation could be either way, therefore. 

Distallce of a parcel./i"om residence (distance): This is a dumm y variab le that 

represents how I ~l r the parcel is situated from the residence according to the ratings of 

farmers. Acco rdin g to most o f literatures, farmland s situated near the residence 

receive attention ot" l~lrmc rs beller. Followi ng thi s, it is hypothesized that distance 

innllences fanne rs' decision negatively. 
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Farmers' perceptiol/ abollt tlte teclll1%gy (Productivity, alld effectiveness): Most 

farmers in Ethiop ia use traditional conservation measures such as furrows and 

diversion ditches. Previous research indicated that perception of the role of 

technology influences adoption decision. Hence, positive association is expected 

betwecn tcchno logy attributes (ens uring so il productivity and retaining soil erosion) 

and decision to rc1Hin conservation st ructu res . 

OJf~FII'I1I iI/come (ojj~F'rl1/): This is a dummy variable representing whether the 

household has involved in off-farm activities or not. Invo lvement in off-farm 

activit ies crowds out resources req uired to construct and maintain conservation 

structures. Therefore, negati ve association is expected between involvement in off­

far m activities and decision to adopt conservation structures. 
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Chapter Four 

4. General Description of the Study Area 

4.1 Bio-physical background 

4.1.1 Physiography and Soils 

The st udy is conducted in Anna watershed in Lema Woreda, Hadiya Zone, SNN PR . 

[t is situated at about 230 km from Addis Ababa to the South. The study catchment 

encompasses three kebeles of Anna: Anna Lema, Anna Daresha and Anna Tigo with 

n total area of 3,998 ha. The altitude of the catchment ranges from 2290 to 2410 masl. 

The slope of the area ranges from intermediate to very steep slope and that of the 

cultivated fields from 5 - 30% (Lire, 2005). 

The study area is dominated by relatively soft weathered rocks that are particularly 

susceptible to erosion. The volcanic parts of the landscape are dominantly composed 

of acid to basic lava with covering of ash and tuffs (FAO, 1987). The so il on soft and 

deeply weathered rock is deep and free from stones (Hurni, 1986). Soil of the study 

site is derived tt'om highly weathered rocks, mainly basalts and pyroclastics. Eutric 

Nitoso ls and chromic luvisols cover extensive area. Regosols and Cabisols are found 

mainly in degraded areas. Soil covering extensive area is deep, well drained having 

more than 50 cm rooting depth. Nitosols dominate the catchment and they support 

high ly intensive land use (Adbacho, 1991). According to Belay (1992), the effect of 

erosion on so il productivity is especially severe in Nitosols. The PH of the top soil 

ranges from 4.0 - 6.0 and soi l depth in valleys and slopes is more than 150 cm. Yet, 

on steep slopes and crests, soil depth ranges between 45 -150 cm (Adbacho, 1990). 

4.1.2 Climate 

The mean annual rainfall of the study area is about 1200 mm. The study area has 

bimodal rai nfall di stribution. Accordingly, it has two rainy seasons "Belg" and 

"Kiremt". " Belg" is the short rainy season that lasts between March and May. During 

this period, the area rece ives total average rainfall of about 400 mm. The "Kiremt" 

season, which is the longest rainy season, lasts between June and September. More 
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than 75% of the tota l rain falls during this season and the. highest rainfall occurs in 

Jul y. Rain that occurs during the "Kiremt" season is very intensive and, hence, the 

majority of soi l loss fro m erosion occurs during thi s time. Although the rainfall has 

bimodal distri bution, most of the crop production takes place during the "Kiremt" 

season. At the national level. as well, about 85% to 90% of the harvest is due to the 

" Kiremt" rain (Kassaye, 2004). During the shortest rainy season, "G ilalo" is grown 

and I"~lilure to get rain during this season, often results in starvation, especially, during 

the " Kiremt" season (June to September). The dry months in the area extends from 

October to Pebruary. During these months, the area in average receives only 30 mm 

of rain. The data obtained from Ethiopian metrological enterprise showed that most of 

the area rece ives no rain during these months. People in the area indicated that there 

is severe shortage of water for people and livestock. 

4.2.2 Tempcraturc 

Latitude, alt itude and humidity have significant impact on temperature condition in 

Ethiopia. Mean annu l temperature of the area is 16.7 °c and mean minimum and 

maximum temperature of the area are 10.8 °c and 22.6 °c respectively. The warmest 

months o f the area are between February and May. In these months, average 

temperature of the area reaches to 17.8 0c. On the contrary, the co ldest months of the 

study area range between June and August where the average monthly temperature 

reaches to 15.6 0c. Prost occurs in October and November occasionally. 

4.3 V cgcta tion Covel' and Land usc 

The area has once been covered by dense forest which can be categorized under 

Juniperous belt as can be generali zed from remnants of tree species, dominated by 

Juniperus proc:era. The vegetation cover has been removed, and replaced by 

cul tivation fields , grazing land and plantation of exotic spec ies such as eucalyptus 

species mainly Eucalyptus globules and E camaldulensus. Remnants of the 

indigenous vegetation such as Juniperus pro cera, Podocurpus gracilior. Olea 

aji'ican(( and other indigenous species are fou nd scattered here and there. Thus, like 

other parts 0 (' the coulllry, natural vegetation of the area has been victim of the 
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influence of man and its domestic animals. The remnant tree species 111 the 

catchments witness the land cover/ land use change that occurred because of the 

impact of human activities. The current land use can be categorized broadly into three 

categories: arable land covering the largest proportion of the cat,chments with about 

84.3%, grazing land covering 10.5% and forest 5.2% (LW ANRO, 20(2). 

4.1.4 Water Resource 

In the catchment, there are three temporary rivers and two permanent springs. These 

water bodies are used by both people and livestock. The entire area drains towards the 

central rift valley and Lake Abaya via Guder and Bilate rivers (Adbacho, 1991). 

Guder is the major tributary of Bilate River which is source of Lake Boyo, located out 

side the study area in South East 

4.2 Socio economic characteristics of the sample households 

4.2.1 Demographic Composition 

A total of I 10 household heads were interviewed for this study. Age- sex composition 

of the survey households is summarized and presented in Table 3. Out of 110 

household heads interviewed, 50% were over 40 years old and the rema ining 50% 

were 40 years old or less . Household heads aging above 65 years accounted for onl y 

7% of the interviewees. Minimum and maximum ages of the interviewees were 20 

and 85 respectivel y and the average was 45 years. Interviewed households had total 

popuiatiull of 783 out of which 395 (50.5) were females and 388 (49.5) were males. 

The proportion of male and female of the study sample households is the same as 

what was reported for the region i.e. 50.48% of total population in the region are 

female (CACC, 20031). The majority of populations were young and the population 

under 15 years of age accounted for 51 % of the total population. This implies that 

pressure on land from population growth will be intensified in the future given the 

present trend of low employment in off-farm activities in the area. Population aging 

above 65 accounted for 6% of the total. The average dependency ratio (following the 

convent iona l definition of dependency ratio) is 1.32 which means one worker (some 

one in the farming household aging 15-64) has to support 1.32 heads aging under 15 
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or above 64 in the household (Table 2). This figure corresponds to what was reported 

for the poor household at the national leve l (MoFEO, 2002b). According to thi s 

report , the dependency rati o increases with increase in level of poverty and the 

dependency ratio in the poorest families of Ethiopia is about 1. 34 . . , 

Tablc 3: Demographic composi tion of sample households by age and sex 

Frequency by gender 
Age group Total Percentage Cumulative 

Male Female 

0-1 4 2002 197 399 51 5 1 

15-64 166 171 337 43 94 

>64 20 27 47 6 100 

" Source: held survey, Anna watershed, Api'll 2006 

The minimum and maximum sizes of households were 2 and 13 respectively, the 

average being 7. 1. Thi s is by fa r greater than what has been reported for the Region 

and the Zone (5.1 and 5.7 respectively) (CACC, 2003!). 

Tahle 4: Househo ld size of the sample households 

Household size Frequency Percent (%) 

2-5 36 33 

6-7 23 21 

8-9 30 27 

> 9 
21 

19 

" Source: h eld sllI'vey, Anna watershed, Api'l l 2006 

Out of 110 household heads, who were covered by the survey, 55 household heads 

(50%) were illi terates (have never been to school), 24 household heads (22%) can 

read and write, 19 household heads (! 7%) attended elementary or junior school (! -8) 

and thc rcmaining 12 household heads (11%) attended high school. Educational 

attainment of' household heads aging under or equal to 40 is better than their 

counterparts aging above 40 Cfable , 5). Educational attainment of household heads of 

the sample round to commensurate with what was reported for the zone. According to 
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CACC (2003 I) 49.9% of total holders are literates in Hadiya Zone and the remaining 

50. I % of household heads are illiterates. This implies that the agricultural sector of 

the study area is still dominated by illiterate farmers. 

Table 5: Educational attainment of household heads by age 

Age a/the household head 
TOlal 

Edllcational aflainment .:::... 40 years > 40 years 

Frequency % Frequency % Frequency % 

IIlil erales (has never 
17 31 38 69 55 50 

been 10 school) 

Cal1 read and wrile 

(allellded 11011- forl/1ol 14 58 10 42 24 22 

educal iOIl) 

Grade 1-8 14 74 5 26 19 17 

Grade 9-12 10 83 2 17 12 11 

Total 55 50 55 50 1I0 100 
, 
Sourct:: ["eld survey, Anna watershed, Api'll 2006 

The majority of farmers aging above 40 have never been to school. This is because it 

is only recently that education expanded in the country and hence the majority of the 

people who attended school are young household heads (wagayehu and Lars, 2003). 

4.2.2 Landholding 

As ill most of the highlands of the country, the landholding of farmers in the study 

area is very small. The per capita landholding in the study area is 0.14 ha. There is 

significant var iation in the size of landholding among households . Minimum and 

maxi mum size of landholding were 0.25 and 2.5 ha, the average being 1.05 ha. The 

Majority of fanners (75%) cultivate less than I ha of land . Households cultivating 

more than 1.5 ha accounted for onl y 15% (Table 6). 

Reports for a Zonal level landholding size indicted that 68% of households culti vate 

O. I - I ha (CACC, 20031). 82% of farmers interviewed indicated that the land they 

cult ivate is insufficient to support their household. 93% of the respondents ind icated 
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that the per cilpita land holding of farmers showed a declining trend. This seems to 

lend evidence for what was projected by IUCN ( 1990). Accordi ng to thi s report , the 

per capi ta landholding of the country is expected to decline from average of 1.76 ha 

in 1985 to 1.1 and 0.66 ha in years 2000 and 2015 respectivel y (IUCN, 1990 in 

Kassaye, 2004). Though the per capita landholding of the study sample is by far less 

than what was reported even for the year 2015, farmers response supports the 

conc lusion the landholding is declining. 64% and 44% of the responden ts reported 

population increment and land degradation respectively to be the main causes of 

decli ne of cu ltivation land. 89% of respondents also indicated that they can not obtain 

new cultivat ion land and the remaini ng I I % indicated that they can obtain land by 

renting-in or for share-cropping bu t none of them reported that they can expand to 

currentl y uncultivable land. Although land is becoming scarce in the study area and 

the majority indicated that land is not sufficient to support the household, only 9% of 

respondents opted for resettlement as a so lution. Rather, the majority opted for 

improving land productiv ity using improved technologies as a so lution for the 

scarcity of land. Thi s impl ies that there is high potential for adoption of improved 

technologies provided that they meet the prioriti es and constraints of fanners. 

The landholding of a farmer in the study area is distributed in more than one site. A 

farmer in the area cu ltivates one to three parcels of land, the average being 1.8 

parce ls. Often it is argued that fragme ntation has a negative impact on the intensi ty of 

management of the land wh ich in turn has influence in the productivity and 

degradation status of land (Woldeamlak, 2003). The average number of parcels a 

farmer cultivates in the area is more or less equal to what has been reported for the 

zone which is 2 parcels per holder (CACC, 20031). 

T bl 6 L dl Id· a e an 10 lI1g Size a f I I I h Id t le sample louse a s 
Land Size (in ha l Frequency Percent 

< 0.5 44 40 
0.6-1 38 35 
1. -1.5 12 I I 
1. 6-2 I I 10 
>2 5 5 

Source: Field survey, Anna watershed, Apnl 2006 
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The tenure status of the land they cultivate can be categorized in broad sense into 

two: owned and rented or accessed for sharing crop. Farmers that owned (inherited 

from the fa mily or obtained from the kebele) have long term control over the land 

they cultivate. Nevertheless, farmers that obtained land by renti!1g have short term 

control (nol more than 3). 22 % of respondents indicated that they have accessed to 

land they cultivate through renting or for sharing crop. This is greater than what was 

reported for Hadiya Zone. According to CACC (20031), 10.6% of fanners cultivate 

land they rented or obtained for sharing crop. Woreda experts indicated that the 

percentage of fanners that rent-out is greater than the percentage of farmers that rent­

in and large pOl1ion of farmers in the study area do not cultivate their land. This 

implies that only few farmers cultivate land rented out by large number of farmers. 

4.2.3 Crop Production 

Major crops grown in the study area include wheat, barley, maize, teff, potato and 

enset (Ensel venlricosum). Enset is the staple food in the area and almost always 

grown fo r consumption. Wheat and teff are usually grown for sale as income source. 

Major crops such as teff and wheat and others are grown once in a year during the 

long rainy season. Some crops such as maize, barely, en set, and potato are also grown 

during the small rainy season. The type of crop grown has important implication on 

so il degradntion (Belay, 2000; Woldeamlak, 2003). These studies indicated that 

cultivation of cereal crops such as teff and wheat which requires fine-tilled so il bed 

and single cropping of fields encouraged soil erosion in the highlands of the country. 

Crop productivity in the area is comparable with that of productivity reported for the 

zonal level. Nevertheless, productivity of wheat is lower than what has been reported 

for the zone (Table 7). 
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Table 7: Average land producti vity of the major crops 

Productivity (kg/ha) 
Productivity (kg/ha) 

Crop type 
(for study sample) 

(For the Zone) 

rC;A Cc, 200311) 

Maize 13. 14.7 

Tefl 8. 9,0 

Wheat II 17.0 

f]arley 10 9.4 

Sorghum 10 9,2 

Source: Field survey, Anna watershed, Apnl 2006 

Large proportion of interviewed farmers (65%) reported that land productivity is 

dec lining over the last ten years, They attribute the decline to continuous cultivation 

(40%), use of low level of fertili zer due to its increasing cost (47%), erratic rain 

(27%) and mass wash from soil eros ion (39%), 

The stud y also quantified how much of the produce was consumed, so ld or carried 

over by sample fa nners, The resu lts indicated that out of the total crop produced by 

sample farmers (between 2002/3 - 2004/05 cropping season), the majority of the 

produce went to home consum pt ion (70%), This figure is lower than what was 

reported for the national level- 80% (FAO, 1993), The share of carryover and sale 

accounted onl y for 20% and 10% respectively (Table 8) , Carryover is mainly used as 

a source of planting seeds for the next season, Farmers sell a large portion of wheat 

and tefr produced compared to other products for fertili zer credit repayment and to 

fulfill other social obligations, 
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Table 8: Average household production and utility of major crops produced (qt) by 

crop type 

Tolal Ulilily (ql) 

Crop Type Production %0/ %0/ Canyover 

(ql) 
Consllmed (ql) Sold (ql) . , % ojlola/ 

10lal lotal (ql) 

Wheal 8.6 4.9 57 3.0 35 0.7 8 

Tei} 5.6 2.3 41 2.5 45 0.8 14 

Barley 2.5 2.0 80 0.2 8 0.3 12 

Maize 4.5 4.0 89 0.25 5.5 0.25 5.5 

Sorghum 1.9 14 74 0.26 14 .24 /3 

Polalo 7.3 6.3 86 0.5 7 0.5 7 

TOIIII 30.4 20.9 6.71 2.79 

Source: FIeld survey, Anna watershed, Apnl 2006 

4.2.4 Livcstocl{ Production 

Farmers in the study area pursue mixed agriculture in which livestock production is 

an important component. They are the major assets of the household and play an 

important role in crop production. Survey result showed that average holding of 

livestock in the study area was 3.74 TLU and total livestock of all the sample 

households was 411.18 TLU (Table 9 ). The composition of livestock was such that 

cattle accounted for 75%; sheep and goats 5% and horses, mules and donkeys 20% of 

the total. The per capita livestock holding in the study area showed a declining trend 

among the respondents. 80% of the respondents indicated that the per capita li vestock 

number declined tremendously in the past 10 years . However, focus group discuss ion 

participants revealed that the number of livestock increased at the village level. This 

is in line with the finding of Woldeamlak (2003). Livestock increment at the village 

level has an important implication on degradation of communal grazing lands 

(Belayneh, 2005). 

Livestock are an important source of income for farmers in the study area . They sell 

livestock for different reasons. 66% of the interviewed farmers reported that they sell 

livestock to pay government tax and for other social obligations, 35% sell to purchase 
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food, and 17% to purchase input. They also sell to purchase oxen, remove li vestock 

with low productivity, and to get good market but the proportion of farmers that sell 

livestock for these reasons are very few. 

Feed for li vestock comes from communal grazing land, cul tivated fields and private 

grazing land. The major source of feed is crop residue. 51 % of the interv iewees 

indicated that crop residue is the maj or source of feed implying that the total biomass 

of the crop goes out of so il as harvest and crop residue. 45% of the respondents 

indicated the maj or source of feed for li vestock to be free grazing on culti vation fields 

during dry season, 33% respondents reported communal grazing land, and 26% 

indicated hay as the major source of animal feed. Private grazing land provides feed 

for small proportion of the households and on ly 16% of respondents indicated the 

major SOl11'CC of li vestock feed to be private grazing land . Thi s is mainly due to 

smallness of the landholdings. High contri bution of free grazing on cul ti vated field s 

imply hi gh contribu tion of livestock for so il erosion by trampl ing and releasing so il 

particles from soil body which faci litates easy transportation during the onset of rain . 

Feed obtained from communal grazing land is becoming smaller and smaller since 

most of grazing lands have been brought into cultivation and the remaining have been 

under serious threat of degradation from livestock. Livestock feed availabi lity in the 

study area showed a declining trend . Respondents attributed the decline to the 

population increment (70%), degradation of grazing lands (3 I %) and drought (23%). 

The surve y attcmpted to lind out what fanners would suggest for improv ing animal 

feed availnbilily. Large rereentagc of farmers (47%) opted for introduc ing controlled 

grazing system, 32% reducing the number of livestock and 26% of the respondents 

for expanding grazing land areas. 
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Table 9: Livestock ho lding of the sample households in the study area 

Average holding per sample TOlallivestock holding of sample 

Liveslock Type household households 

Frequency nu Frequency nu' 
Sheep 0..65 0..0.7 71.5 7. 15 

Goal 1.2 0..12 132 13.2 

Horse 0..0.8 0..0.6 8.8 7. 0.4 

Mule 0..0.6 0..0.4 6.6 4.62 

Donkey 0..65 0..33 71.5 35.75 

Calves 0..46 0..32 50..6 35.42 

Young lJulls 0..86 0..60. 94.6 66.22 

Heifer 0.68 0..48 74.8 52.36 

Cow 0.78 0..55 85.8 60..0.6 

Droughloxen 1. 68 1.18 184.8 129.36 

Tolal 3.74 411.18 

Source: Field survey, Anna watershed, Apri l 2006 
iCo ll version fac tor used into TLU was: Sheep and goats 0.1 ; Horse 0.8; Donkey, 0.5; 

all cattle, 0.7 (Jahnke, 1982). 

Analys is of feed resources availability fro m the discuss ion with the kebele leaders, 

DAs and key informants ind icated that feed resources are abundant from October to 

January when culti vated field s become free of crop cover and residues are abundantly 

available. On the contrary, May to September are months when fi elds become 

covered wi th crop and li vestock suffe r from severe shortage of feed resources. Thus, 

li vestock feed resources are in abundant supply only for four months and feed is in 

short supply during the whole wet season and some of months of the dry season. 
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Chapter Five 

5. Results and Discussion 

5.1 Description of Soil and Water Conservation measurcs introduced in the al'ca 

Different types of soil and water conservation measures were introduced to the study 

area. They were introduced with objectives of conserving, developing and 

rehabilitating degraded agricultural lands and increasing food security through 

increased food production! availability (WFPI MoA, 2002; Adbacho, 1991). Based on 

the land use system in which they were installed, soil and water conservation 

techniques introduced to the area can be categorized into three: soil and water 

conservation measures on farm lands, soil and water conservation measures on 

degraded lands (mainly on hil lsides) and soil and water conservation measures to 

rehabilitate gullies. Implementation of all soil and water conservation structures was 

limited to dry seasons so as not to interfere with crop production and avoid difficulty 

of the work that ari ses from wetness of soil. 

5.1.1 Soil and "Vater conservation measures on farmlands 

Majority of soil and water conservation effort made in the area was directed to 

controlling soil loss from cultivated fields. The majority of soil and water 

conservation measures introduced to the area are mechanical conservation measures. 

Measures introduced to the study area on farmlands include soil bunds, and[anya juu 

terraces. In the study area, it is not usual to see stone bunds or stone faced bunds due 

to scarcity of stone, which is attributable to geological feature of the study area . It is 

only in few places that cut-off drain is constructed in the study area. 

5.1.1.1 Soil blinds 

These are embankments constructed from soil along the contour with water collection 

channel or basin at its upper side. They are constructed by throwing soil dug from 

basin down slope. They are constructed to control runoff and erosion from cultivation 

fields by reducing the slope length of the field which ultimately reduces and stops 

velocity of runoff. Usually they are constructed in fields that have slope less than 
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10%. According to WFP (2005), they are effecti ve in controlling soil loss, reta ini ng 

moisture and ultimately enhancing productivity of land . Yet, since they are 

impermeable by thei r nature and constructed along the contour (they are level bunds), 

farmers complained their water logging effect and frequent destruction from high 

runoff accumulation on embankments. 

These structures were installed at vertical interval (VI) of 1-2.5 m depending on the 

slope of cultivation field . The height and width of embankments varied from kebele 

to kebele studied. However, the maximum height was limited to 60 cm. This was 

minimum height set by MoARD (20051) for construction of level soi l bunds. Experts 

and development agents (DAs) reported that if the height of the embankment exceeds 

60 cm, it becomes liable for breakage. Farmers that construct bunds with height of 

embankments less than 60 cm on their fi elds, construct bunds having embankment 

with height of 60 cm at the top of their cultivated field prior to constructi ng 

subsequent bunds. According to key informants, this is in order to minimize the ri sk 

of breakage that arises from accumulation of water fro m the upland on embankments. 

The bottom width of embankments ranges from 1.0 to 1.5 m. The width of the berm 

ranges from 5 to 10 cm. In many li teratures, ditches (basin) to be dug for bunds and 

fanyajuu was indicated to be 60 cm. However, farmers in the study area opt for very 

shallow ditch and bring soi l for embankment from wider area. They do this to avoid 

difficulty of plowing with oxen. Ties were also placed at 5 m interval so as to retain 

water in the basin. 

The embankments of so il bunds constructed in the study area are laid along the 

contour because of technical ease in lying out and to avoid complication of 

constructi ng graded bunds. As a result of this, no cutoff drain and water ways have 

been constructed in the area . Between 2002/03 and 2004/05 , 50 km of soi l bund was 

constructed in the catchment (L WARD, 2005). 

5.1.1.2 FUIlYu jllll terrace 

Fanya j uu is a Swahili term having meaning of throwing up-hill (Menfes, 1992; 

Woldeamlak, 2003). These are embankments constructed by throwing the soil dug 
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from basin to uphill. Like bunds, embankments ofJanyajuu terrace are laid fol lowing 

contour of field s. They are usuall y constructed in the field s sloping above 10%. 

According to WFP (2002) , construction ofJanyajuu takes less space than soi l bunds 

and accelerate bench development, thus, complaint about spa,ce can be greatl y 

reduced with Janya juu terraces (WFP, 2005). Experts from HZANRD indicated that 

crop beneath Janya juu terraces does not suffer from shortage of moisture since it 

serves as underground irri gation. Compared to · soil bunds, Janya juu develop into 

bench quickly yet they are more prone to breakage/ overtop (MoARD, 20051). Thus, 

given high amount and intensity of rainfall the area receives annually, the success of 

thi s structure could be hardly realized. They have the same specification as that of 

soi l bunds (Refer 5.1.1.1). Between 2002/03 and 2004/05, 27 km of Janya j uu 

terraces was constructed on fa rmlands (L WARD, 2005). 

5.1.2 Soil and Water Conservation measures on Degraded Hillside areas 

Different types of conservation techniques have been installed in lands that have been 

severely degraded in order to restore their productive potential. These include area 

closure, hillside terrace, micro basins and plantation. 

5.1.2.1 Hillside C10slIre 

It is the closure of areas and denying access to all human and livestock activity, and 

allowing it to recover by natural process. These areas have been closed to improve 

land affected by severe erosion, limited vegetation and low fertility through natural 

regeneration. Tn order to facilitate the natural process, such areas have been planted 

with different low fertility and moisture level tolerant species. When it is ensured that 

the area is recovered , the produce will be harvested in a rational way to ensure 

sustainable productivity. So far 800 ha of land have been closed from human and 

li vestock access. Trees planted in such areas include Eucalyptus of different species 

(mainly Eucalyptus globulos, E camaldulences) Accacia saligna, Accacia decarence, 

and Omedilla oblingata. Such areas are also treated with other physical conservat ion 

measures such as hill side terraces and micro basin. 
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:i3J..2.2 Hillside terraces 

These are physical structures constructed in steep degraded slopes and shallow soils. 

These are constructed along the contour. The main objective of constructing hillside 

terraces is to control runoff, allow sufficient time for percolation of runoff and 

maintain fertility of soil. They also filter sediments and remove excess water. They 

are employed in combination with area closure for tree planting. According to 

MoARD (20051), they are effective in watershed rehabilitation, biomass production 

and recharging water table if combined with other moisture conserving measures. 

They are mainly installed in steep hills with slope of up to 40% at VI of 2-3 m. The 

height of stone risers ranges from 0.5 - 0.75 m and the bottom width of terraces 

ranges from I - 2 m. The minimum width of the terraces is less than what-has been 

recommended to be minimum width by MoANRD (20051) (in the range of 1.5-2m). 

Between 2002/03 and 2004/05 , 35 Ian of hillside terraces were constructed in the 

catchment (L WARD, 2005). 
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5.1.2.3 Micro basill 

These are small structures constructed by excavating half circle shaped basins for tree 

planting. For the construction of micro-basin, so il is excavated in I m diameter to 

conserve water for plantation. The spacingl distance between basins along contour 

line are 2.5 m and the distance along the slope (distance perpendicular to the contour 

line) is 2.5 n1. The alignment of micro basins is made by line-level. 

5.1.3 Soil and Water Conservation measures to rehabilitate Gullies 

Gullies are furrow, channel or miniature valleys cut by concentrated runoff, usually 

with steep sides through which water commonly flows during and immediately after 

rains. They are owned by the public and individuals do not have a say on the 

management. Soil and water conservation measures introduced to the area to 

rehabilitate gullies are obstruction walls built across the bottom of gullies. They are 

built to reduce the velocity of runoff and prevent the deepening or widening of 

gullies. Different types of check-dams have been constructed in gullies to rehabilitate 

them. They can be constructed from wood or stone. Hence, depending on the material 

from which they are constructed, check-dams introduced to the area can be 

categorized into Brush wood check-dams and Rock filll loose rock check-dams. 

5.1.3.1 Brus!! lVood check-dams 

These are vegetative measures constructed from small wood branches and poles, 

interwoven together by sisal. Most of observed brush wood check-dams were 

constructed fi'om plant species that can regenerate easily such as Vernonia amigaiina. 

These are structures that have short lifespan and easy to construct using cheap 

materials. These are constructed in small gullies due to the short lifespan of 

structures. Totally 8 km of brush wood check-dams were constructed between 

2002/03 and 2004/05 (LW ARD, 2005) 
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5.1.3.2 Rockflfl/ loose rock check-dams 

These are structures built across the bottom of a gully to reduce the velocity of runoff 

and prevent deepening and widening of the gully. They are constructed from rock and 

are economical compared to Brush wood check-dams for gully control (Menfes, 

1992). The height of these structures reaches up to 1 m and have adequate spi ll way 

for safe di sposal of water with apron at the foot of the check-dam to dissipate energy. 

Between 2002/03 and 2004/05, 10 km of rock fill check dam were constructed in the 

catchment (L WARD, 2005). 

In both cases, check-dams have been installed in systems starting from the mouth of 

the gull y upstream. The vertical interval of check-dams is the same as the height of 

the check-dams. 

5.2 Farmers ' Perception of Soil Erosion as a Problem 

A descriptive finding for the respondents' perception of soil erosion on their farm is 

summarized in (Table 10). 

T bl 10 F a e : . armers 'P erceptIon 0 fS '1 E 01 rOSlOn b 0 egree 0 fS eventy 

Degree of erosion problem Frequency Percent Cumulative Percent 

No Erosion 9 8.2 8.2 
Low Erosion 32 28.1 37.3 
Moderate Erosion 28 25.5 62.7 
Severe 41 37.3 100.0 
Total 110 100.0 

Source: Flcld survey, Anna watershed, Apnl 2006 

As can be seen from Table 10, only about 8% of farmers indicated that there is no 

erosion problem on their farm land. The remaining 92% of farmers perceived that 

there is at least low level of soi l erosion problem on their cultivated land. This is more 

than or comparable to the findings of other studies made in different part of the 

country. For instance, the study made in Gununo Area in SNNPR at the beginning of 

1990s indicated that about 74% of farmers interviewed perceived so il erosion 

problem on their cultivation field (Belay, 1992). Recent study in Oigi l indicated that 

about 98% of fanners surveyed perceive the problem of soi l erosion on their own 
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farm (Wodeamlak, 2003). In the study area the percept ion of fa rmers about the degree 

of the problem of so il eros ion is different among respondents. About two-third of 

farmers interviewed indicated that there is moderate or severe eros ion problem on 

their farmland. About one-third of fanners interviewed (29 %) ratecj the problem to be 

low on thei r cultivation land, one-fourth of interviewees (about 26 %l' indicated that 

- there is moderate level of erosion and the remaining 37% indicated that there is 

severe erosion problem. Farmers that rated the problem to be severe are lower 

compared to those surveyed by Wodeamlak (2003) about 78%. 

.-. 

The majo rity of the fa rmers interviewed described signs of the ex istence of so il 

erOSIOn problem on their farm land correctl y. 80% of the farmers who rated soil 

erosIOn to be severe on their farmland indicated that rill s are the major signs of 

ex istence of soil eros ion. Other 60% indicated color of runoff as indicator. They 

indicated that the runoff that occurs has soil color. Other 55% also mentioned 

depos its of so ils that occur on the grasses and edge of roads as indicators of erosion 

problem . Steepness of the slope, runoff from the upland, soi l erodibi lity and erosive 

rainfall are identified by 45%, 41 %,28% and 18% of the respondents, respectively, as 

the major causes of erosion. 

- 5.3 Adoption of the introduced soil and water conservation measures by farmers 

-

5.3.1 Descriptive Analys is of Results 

In this study, the response of fanners to the introduced soil and water conservation 

structures was categorized into three categories: complete removal of introduced 

conservation structures, selective removal of the conservation structures (every 

second structure) and retaining structures in their original state by maintaining the 

conservation structures. The most common response of farmers to the introduced 

conservation measures was complete removal followed by the selecti ve removal of 

structures introduced to their cultivation fi eld. Among the respondents, about 53% of 

fanners interviewed removed conservation structures completely, 26% removed 

selectively and the remaining 21 % of interviewees retained structures in their original 

state. Senior experts of the HZARD, LWARD and DAs, and Soil and Water 
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conservation activity supervisors at the kebele level indicated that more than 50% of 

farmers in the area destroy conservation measures completely every year. Farmers 

that attended on the focus group discussion also confirmed the result saying about 

45% of farmers in the area destroy conservation measures, 35% remove selectively 

and the remaining 25% maintain conservation measures in their original state, One 

senior expert in soil and water conservation in Hadiya Zone, and key informant to this 

study said, "Had it not been for the repeated destruction by farmers, since the last 

decade, natural resource conservation would not have been a concern and no piece of 

land would have been in need of conservation measures today," The study that was 

made in other area also came up with more or less similar result. Bekele (1998) found 

that 53% of farmers interviewed removed introduced conservation measures 

completely, 31 % removed selectively and only 16% maintained conservation 

measures in their original state, Woldeamlak (2003) also found that more than half of 

fanners that installed conservation structures on their fields do not have plan to 

maintain these structures after the project is phased out. He also found that 78% of 

farmers interviewed do not have plan! intention to implement introduced conservation 

structures in the rest of plots that did not receive treatment with the assistance of the 

project when the project phases out. This implies that farmers' adoption of 

conservation structures is lower in most part of the country, 

Examination of different factors ; household asset endowment, personal , institutional , 

land characteristics indicated that they were related to farmers' adoption of the 

introduced conservation measures differently, 

5.3.2 Factors Affecting Adoption of the introduced conservation measures 

This section deals with descriptive analysis of factors affecting farmers' adoption of 

introduced conservation structures. Factors for the study were identified from existing 

empirical and descriptive studies conducted elsewhere and found to influence 

farmers' adoption of conservation structures, which are discussed in chapter two. 
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5.3.2.1 Farmers' Perceptioll of Erosioll as a Problem 

Examination of farmers' adoption of the introduced conservation structures by level 

of perception of erosion hazard revealed that no farmer that perceived no erosion 

problem on his cu ltivation field did at least retain some of conservation measures. 

Rather they totally removed all conservation measures installed on their cultivation 

field. Among farmers that retained conservation structures on their original state, 44% 

perceived that erosion problem is severe on their cultivation land. However, large 

number of farmers that perceived erosion problem to be severe removed conservation 

structures completely. This supports the finding ofWoldeamlak (2003). According to 

him, perception of erosion as a problem with economic significance is not a sufficient 

condition for adoption of soil conservation measures though it is a necessary 

condition. 

Table II : Fanners' adoption of introduced conservation structures by level of 
perception of eroSIOn pro bl em 
Level of perception Farmers' adoption of the introduced conservation 
of erosion problem structures (% of respondents) 

Removed Removed 
completely selectively 

No problem 13.8 0 

Low 27.6 34.5 

Moderate 24.1 24.1 

Severe 34.5 41.4 

Total 100.0 100.0 

Source: Fie ld survey, Anna watershed, Apnl 2006 

5.4.2.2 HO/lsehold Characteristics 
Edllcatioll 

Retained 
completely 

0 
26.1 
30.4 
43.5 
100.0 

To anal yze the response of farmers to the introduced conservation measures by 

education, household heads were divided into four (Table 12). Majority of farmers 

that removed conservation structures completely failed in the group that is illiterate. 

Large proportion of farmers that removed structures selectively was those that 

attained lower educational status. Majority of farmers that removed conservation 

measures selectively also attained lower educational status. The percentage of farmers 

that removed conservation measures completely or selectively showed a decreasing 

trend with the increasing educational attainment. On the contrary, the majority of 
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farmers that maintained conservation measures were those that attained the highest 

educational status and it showed an increasing trend with increasing educational 

attainment (Table 12). 

Table 12: Farmers' adoption of introduced conservation structures by Level of 
Education 

Household head 
Fanners ' adoption of respondents 

Removed Removed Retained educational leve l 
completely selectively completely 

Illiterate 43.1 44.8 17.4 

Read and write onl v 10.3 17.2 8.7 

Grade 1-7 27.6 24.1 39.1 

Grade 8- 12 19.0 13.8 34.8 

Total 100.0 100.0 100.0 

Source: FIeld survey, Anna watershed , Api'll 2006 

Age 

Shifting the ana lysis to farmers' adoption of introduced conservation structures by 

age , some differences were observed in different age groups. The percentage of 

farmers that remo ved conservation structures was more or less uniform among age 

groups. Acco rdingly, 22%, 19%, 24%, 17% and 17% of fanners that removed 

conservation structures completely had age in the range of20-3 3, 34-38, 39-45, 46-55 

and >56, respectively (Table 13). Thus, majority of farmers that destroyed were 

- young farmers. On the contrary, though the variation of percentage was not large, 

.-

among farmers that removed structures selectively, large percent were in the old age 

category (those aging 46-55 and > 56). Among farmers that removed conservation 

structures se lectively, only 21 % had age in the range of 34-45 (Table 13). The 

percentage 0 f farmers that retained conservation structures in the original state 

increased with increasing age and fell to 0, (zero) among farmers aging above 56. 

Majority of farmers that retained conservation structures were concentrated in age 

range of 34-45 . As can be seen from Table 13, about two-third (65%) of fanners that 

retained conservation structures in the original state had age in thi s range (Table 13). 
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Table 13: Partners' adoption of introduced conservation structures by Age group 

Farmers' adoption of the introduced conservation 

Household head age 
structures (% of respondents) 

Removed Removed Retained 
completel y selecti vel y completely 

20-33 224 20.7 174 
34-38 19.0 10.3 304 
39-45 24.1 10.3 34.8 
46-55 17.2 24.1 174 
>56 17.2 34.5 0 

Total 100.0 100.0 100.0 
Source: Field surve y, Anna watershed, April 2006 

Household Size 

The examination of farmers' adoption of conservation structures by dividing 

household size into groups showed not much difference by household size (Table 14). 

As it can be seen fiom Table 14, among farmers that removed completely, removed 

selective ly and retained in the original state, 36%, 45% and 33% respecti vely has 

household s ize of 2-5 people. This could be attributed to lack of the required labor to 

maintain structures since household labor is the only means of maintenance of the 

conservation st ructures and these structures require frequent maintenance. Large 

proportion of fanners that retained conservation measures in the original state by 

maintaining were those having medium household size (Table 14 those families 

hav ing 6-7 and 8-9 members). The percentage of farmers that destroyed completely 

and selective ly showed a decreasing pattern with increasing household size. On the 

contrary, the percentage of farmers that retained in the original state increased with 

increasing household size. However, with increase in household size from group with 

8-9 household members to group with >9 members, the percentage of farmers that 

retained in the original state showed a decrease. This can be explained by the fact that 

households hav ing large household size (>9) can encounter shortage of food and 

economically active members of the household engage in non-farming activities to 

secure the food demand of the household. This, in turn , crowds out the resource 

required for maintaining conservation structures. At the end, fanners destroy 

structures that are not maintained as these enhance erosion. 
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Table 14: Farmers' adoption of introduced conservation structures by household Size 

Farmers ' adoption of the introduced conservation 

Household size 
structures (% of respondents) 

Removed Removed Retained 
completely selectively 

. , 
completely 

2-5 36.2 44.8 32.7 
6-7 20.7 17.2 20.9 
8-9 24.1 20 .7 27.3 
>9 19.0 17.2 19.1 

Total 100.0 100.0 100.0 
Source: Field su rvey, Anna watershed , Api'l l 2006 

COI/SlIlller to Work ratio (CW ratio) 

Breaking CW ratio into groups, it was observed that the influence of CW rat io on 

decision to destroy conservation measures completely was not significant to consider 

i.e. the proportion of farmers that destroyed completely was more or less uniform 

across CW ratio groups (Table 15). Nevertheless, among respondents that opted for 

destroying conservation measures se lectively, households with lowest CW ratio (0-

0.75 CW ratio) took the lion share. Whereas, the percentage of farmers that retained 

conservation structures in the original state showed increment with increasing CW 

ratio. Nevertheless, most of farmers that made decision to reta in structures in the 

original state were concentrated in the households having CW ratio in the range of 

1.26-1.7. 'vV ith the increment of CW ratio from group with 1.26-1.7 to > 1.70, the 

percentage of fanners that retained to its original state declined by half. This is 

attributed to the fact that from age of 10, chi ldren in the study area engage in 

agricultural activities such as plowing, weeding, and other activities. This reduces the 

shortage of labor in the household for maintaining and retaining conservation 

structures. Yet, with increase in the proportion of consumers especially in the famili es 

having large number of children aging under 10, household heads become engaged in 

off-farm activities or get employed for other people to make living. This diverts the 

resource of the household from conservation investment. 
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Table IS: rarmers ' adoptio n of introduced conservation structures by C/W ratio 

Farmers ' adoption of the introduced conservation 
Consumer to worker structures (% of respondents) 

ratio Removed Removed Retained 
completely selectively 

. , 
completely 

0-0.75 24.1 37.9 17A 
0.76-1.25 27.6 27.6 17A 
1.26-1 .70 25.9 17.2 43.5 

>1.70 22A 17.2 21 .7 
Total 100.0 100.0 100.0 

Source: rlcld survey, Anna watershed , Apnl 2006 

Plan to Continlle liS II Fllrmer 

A majority of farmers that had a plan to leave farming in the next five years removed 

conservation structures completely Crable 16). On the other hand , the percentage of 

fa nners that have plan to continue in fa nning showed increment from those who 

removed structures completely to those retained in their original state. Among 

l~lr1ners that removed conservation structures completely, 53% had no plan to 

continue as a farmer. Among fanners that retained conservation structures in the 

original state, only 30% had no plan to continue in their career as a farmer. It 

in fluences farmers ' adoption decision by limiting the planning horizon of fann ers. 

Farmers that have plan to leave farming in the next five years have short term 

planning horizon and opt for maximizing the production they get from the land they 

cu ltivate during their worki ng period. This prohibits them from investing their labor 

on maintaining st ru ctures and bearing the ri sk of negative return from conservati on 

structures 

Table 16: Farmers' adoption of introduced conservation structures by Plan to 
continue as a Fanner in the next five years 

Farmers' adoption of the introduced conservation 
Plan to continue as a structures (% of respondents) 

farmer Removed Removed Retained 
completely se lectively completely 

No pla n 53A 34.5 30A 
Has plan 46.6 65.5 69.6 

Total 100.0 100.0 100.0 
" Source: held survey, An na watershed, Apnl 2006 
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Extellsion Service 
Most of respondents in the study area did not have any contact and if any, they had 

limited contact with extension agents. As it can be seen from Tab le 17 majority of 

farmers who did not have contact with extension agents decided to remove 

conservation structures completely. Among farmers that retained ' conservation 

structures in original state, majority have had frequent contact with extension agents. 

The percentage of farmers that contact with extension agent showed increment from 

those destroyed conservation structures completely to those removed selecti ve ly and 

retained in thei r original state. Accordingly, from total farmers that made decision to 

remove completely, to remove selectively and retain conservation structures in thei r 

ori ginal state, 31 %, 41 %, and 65%, respectively, have had close contact with 

extension agents Crable 17). It affects fa rmers' decision by enabling them to get 

adequate and timely information from extension agents. This enables them to 

perceive the economic significance of the prob lem of soil erosion. 

Table 17: Farmers' adoption of introduced conservation structures by Level of 
Contact with Extension agents 

Farmers' adoption of the introduced conservation 
Farmers' contact with structures (% of respondents) 

extension agents Removed Removed Retained 
completely selectively completely 

No or limited contact 69.0 58.6 34.8 
Good contact 31 .0 414 65.2 

Total 100.0 100.0 100.0 
Source : Field survey, Anna watershed, Api'll 2006 

SOllrce of Lalld 

One of the major interests of the study was to see source of land and farmers' 

decision with regard to so il conservation. In the study only I of 24 fanners that 

obtained land by renting retained structures selective ly. The remaining 23 fanners 

destroyed structures that were installed on the cultivation field completely. Among 

farmers that accessed to land through renting, no farmer retained conservation 

structures in the origina l state (Table 18). L W ARD and HZARD exerts and heads that 

were key in fo rmants in thi s study indicated that share cropping and renting out land 

for others to cultivate were major chall enges in so il and water conservation effort. 
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This affects Canners' dec ision by limiting the planning horizon of fanners that rent-in 

land . Usually the renting period does not exceed three years in the study area. A 

farmer who rents-in land has full control over the land he rented and he can destroy 

structures even installed by the owner of land . On the contrary, a farmer who rented­

out land does not have a say with regard to the utilization of land. 

Lal/d leI/lire secllri(II 

76% of farmers that were interviewed were not sure whether they could bequeath 

land they cultivate to their descendants. In a discussion that was made with DAs, the y 

indicated that especiall y since the 2005 electi on campaign, farmers have begun to 

worry about the landholding since land tenure security was one of the primary issues 

in the campaign. Experts also indicated that majority of farmers are doubtful of their 

landholding. Large proportion of farmers that removed conservation structures 

completely (78%) were not sure whether they bequeath land they culti vate to their 

offspring Crable I S). In focus group discuss ion held one farmer said, "Niihane 

yaakka 'i allarakkammo, iihane yaakka 'e gocca 'kkammo" (Hadiyisa proverb). The 

proverb can be translated as "one herds saying ours but milks saying mine". This 

means one can not take a cow that belongs to the family to his house but can do hi s 

own utili ze for the purpose he wants . This implies farmers can not utilize land they 

own for the purpose they want as it belongs to the society and thi s prohibits them 

from carin g for. In hi s study, Woldeamlak (2003) found that 73% of fanners 

interviewed were discouraged to undertake so il conservation measures by periodic 

land redi stributi on. Thc percentage of farmers that were sure to bequeath their land to 

their descendants increased from those who removed conservation structures 

completely to those who retained in the original state. Accord ingly, among farmers 

that were sure to bequeath their land to their descendants, 22%, 38% and 44% 

removed coi1servation structures completely, removed selectively and reta ined in their 

original Slate respective ly (Table 18) 
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Table 18: I'armers' adoption of introduced conservation structures by land tenure 
security 

.. -- .-
Farmers' adoption of the introduced conservation 

Land tenure security structures (% of respondents) 
ownership status Removed Removed Retained 

completeIx selectively 
. , 

complete ly 
Owned 60.3 96.6 100.0 
Rented 39.7 3.4 0 
Total 100.0 100.0 100.0 

Not sure to inherit to children 77.6 62.1 56.5 
Sure to inherit to children 22.4 37.9 43.5 

Total 100 100 100 
- ' Source: held survey, Anna watershed , April 2006 

5.3.2.4 I-Iousehold asset 

Lalld to Mall Ratio 

For the anal ys is of farmers' adoption of conservation measures with respect to land to 

man ratio , land to man ratio was divided into groups. It was observed that the 

percentage of farm ers that destroyed conservation measures compl etely decreased 

with increasing land to man ratio . However, most of fanners that retained 

conservation structures in their original state were concentrated in groups with 0.07-

0. 1 anci 0.1 1-0. 17 lanci to man ratio (Table 19). Large proportion of farmers in groups 

with land to man ratio of 0.02-0.06 and 0.07-0.10 made deci sion to destroy 

conservation measures completely or selective ly. Among fa rmers that removed 

structures completely, 40%, 19%, 17% and 24% of fanners ' land to man ratio fa ll in 

the range of 0.02-0.06, 0.07-0.10, 0.11-0.17 and > 0.18 land to man ratio respectively. 

On the contrary, the land to man ratio of 13%, 39%, 44% and 4% of farmers that 

retained structures in their original state fall in 0.02-0.06, 0.07-0.10, 0.11-0.17 and > 

0.18 land to man ratio respectively. Hence, majority of farmers having larger land to 

man ratio macie cieci sion not to retain conservation structures in their original state 

(Table 19). 
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Table 19: Farmers' adoption of introduced conservation structures by land to man 
ratio 

Farmers' adoption the introduced conservation 

Land to man ratio 
structures (% of respondents) 

Removed Removed Retained 
completely selecti vel y completely 

002-006 39.7 20.7 13.0 
0.07-0.10 19.0 10.3 39.1 
0.11 -0 .17 17.2 27.6 43 .5 

>0 .18 24.1 41.4 4.3 
Total 100 100 100 

Source: Field survey, Anna watershed, April 2006 

Farm Size 

Majority of farmers that have lowe r farm size made deci sion to remove conservation 

structures completely. Among farmers that removed conservation structures 

completely, about 50% had farm size of 0.25-0.50 ha (Table 20). This was in line 

with the finding of Belay (1992). He found out that farmers having smaller land 

holding (less than OJ3ha of farmland) rejected conservation measures . The 

percentage of farmers that destroyed conservation structures completely declined 

tremendously with increasing fa rm size. On the other hand, the percentage of farmers 

that removed conservation structures selectively and those retained in the original 

state showed an increasing trend with the increasing farm size. Nevertheless, majority 

of farmers having large farm size did not retain conservation structures in their 

original state (Table 20). This implies that farmers having larger farm size are not 

interested to invest on conservation structures. Yet, once smallholders perceive the 

problem very well, they invest more on maintaining conservation structures to retain 

in the original state. 

Tab le 20: Farmers' adoption of introduced conservation structures by farm size 

Farmers' adoption of the introduced conservation 

Farm size 
structures (% of respondents) 

Removed Removed Retained 
completely selectively completely 

0.25-0 .50 50.0 27.6 30A 
0.50-1.0 22.5 6.9 26 .1 
1.1-1.5 10.3 41A 34.8 

>1.5 17.2 24 .1 8.7 
Total 100 100 100 

,. 
Source: h eld survey, Anna watershed, Apnl 2006 

68 



-r 

-. 

-

-. 

--

Livestock 
Livestock holding of farmers was divided into groups to analyze the response of 

farmers towards so il conservation structures. The percentage of farmers that 

destroyed conservation structures completely increased with increasing livestock 

holding (Table 21). On the contrary, the percentage of farn~ers that destroyed 

structures se lectively decreased tremendously from households with lower livestock 

holding to households wi th higher livestock holding. Majority of farmers that reta ined 

conservation structures in their original state had livestock in the range of 2.2-2.9 

TLU and 3.0-4.6 TLU. 

Table 21 : Farmers' adoption of introduced conservation structures by livestock 
lid' 10 lIlg 

Farmers ' adoption to the introduced conservation 

Livestock holding 
structures (% of respondents) 

Removed Removed Retained 
completely selectively completely 

0-2.1 27.6 48.3 17.4 
2.2-2.9 19.0 13.8 30.4 
3.0-4.6 24.1 20.7 30.4 

>4.6 29.3 17.2 21 .7 
Total 100 100 100 

Source: Field survey, Anna watershed, Apnl 2006 

5.3.2.5 Land Characteristics 

Slope 
The response of farmers with regard to soil conservation structures showed difference 

among farmers cultivating different slope categories. Large portion of farmers that 

removed conservation structures selectively were concentrated on steep slopes (Table 

22). Among farmers that removed conservation structures selectively, 41 % were 

cultivating steep slopes. 10%, 25% and 21 % of farmers cultivating flat , gentle slopes 

and moderate slopes, respectively, removed conservation structures selectively (Table 

22). The higher percentage of farmers that removed structures from steep slopes can 

be attributed to narrowing of VI which results in taking up of large portion of the 

cultivation land. Thus, farmers remove structures from steep slope in order to reduce 

the cultivation land the conservation measures take. 80% of farmers that cultivate 

steep slope and removed conservation structures, selectively or completely, indicated 
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that they removed structures in order to avai l more land to cultivation. On the other 

hand , among farmers that retained conservation structures in their original state, the 

large portion concentrated in moderately sloping areas . 44% of farmers cultivating 

moderately sloping fields retained conservation structures in their, original state . This 

is because on moderately sloping areas following steep and long slopes, the problem 

of so il erosion is severe due to runoff from up lands and farmers constructed in 

response to this problem. The wideness of VI in moderate slope, could also give 

impetus for retaining structures in their original state. 

Table 22: Farmers' adoption of introduced conservation structures by slope of fann 
land 

Farmers' adoption of the introduced conservation 

S lope of farmland 
structures (% of respondents) 

Removed Removed Retained 
completely selectively completely 

Flat 10.3 10.3 0 
Gently slopping 22.4 17.2 26.1 
Moderately sloping 39.7 31.1 43 .5 
Steeply slopinq 27.6 41.4 30.4 
Total 100 100 100 

Source: Field survey, Anna watershed, Apnl 2006 

Soil ColoI' 

Majority of fanners cu ltivating black soil removed conservation structures completely 

(Table 23). This could be because of the fact that immediate economic impact of soil 

erosion 011 farmers cultivating black so il (proxy to fertile soi l) is not significant ill 

short-term. Farmers retain conservation structures in the original state in soils other 

than black with the intention of restoring fertility status of soi l they cultivate. Among 

farmers that retained structures on their original state, soil color of the cultivation 

field of 35% of respondents was black and the soil co lor of the remaining 65% of 

farmers that retained was not black (infertile according to the local farmers 

perception). 
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Table 23 Farmers' adoption of introduced conservation structures by soi l co lor 

Farmers' adoption of the introduced conservation 

Soil color of farmland 
structures (% of respondents) 

Removed Removed Retained 
completely selectively 

. , 
completely 

Non Black 48.3 65.5 65.2 
Black 51 .7 34.5 34.8 
Total 100.0 100.0 100.0 

. . 
Source: Flcld survey , An na watershed, Apnl 2006 

Distallce of ti,e parce/from tlte residellce 

Only 19% of fanners interviewed had cultivation land far or very far from their 

residence. It was observed that maj ority of them removed conservation structures 

complete ly (Tab le 24). 14% , 3% and 4% of fanners removed structures completely , 

removed selectively and reta ined in their original state, respectively, had cultivation 

land fa r or vcry far ti'om their residence (Table 24) . During the focus group 

di scuss ion it was indicated that fanners having land far from their residence usually 

do not give visit to their culti vation field except during harvesting and planting 

season. During slack season, livestock roam on the field freely and destroy bunds. 

This result in lots of spots dest royed which enhances runoff beneath the 

embankments. Farmers remove such bunds in plowing season. I-tence, farm lands 

situated far li'om residence suffer from destruction of conservati on structures and 

enhanced eros ion. 

Tab le 24: Fanners' adoption of introduced conservati on structures by di stance of the 
parce I f II Tom t le reSI( ence 

Farmers' adoption of the introduced conservati on 
Distance 01' cultivation structures (% of respondents) 

land form res idence Removed Removed Retained 
completely selectively completely 

Near 86.2 96.6 95.7 
Far 13.8 3.4 4.3 

Total 100.0 100.0 100.0 
Source: Field survey, Anna watershed, Apn l 2006 

, 

7 1 

\ 

\ 



-

-

5.3.2.6 Technology characteristics 

Productivity 

Most of !~\I"111 ers in Ethiopia in general use traditional soil conservation methods such 

as furrows to drain excess water and diversion ditches built up slope to prevent runoff 

entering cultivation fields. Farmers were asked to evaluate traditional and introduced 

conservation structures. The result indicated that large proportion of farmers 

interviewed (about 69%) perceived that introduced conservation structures are as 

productive as or less productive than the traditional conservation measures. Majority 

of them removed conservation structures completely. About 86% and 72% of farmers 

that removed completely and selectively, respectively, perceived that introduced 

conservati on structures to be as productive as or less productive than traditional 

conservation structures Cfabl e 25). Large proportion of farmers that perceived 

introduced conse rvation structures to be more productive than the traditional ones 

made deci sion to retain conservation structures on their original state. About 78% of 

farmers that made decision to retain conservation structures on their cultivation field 

perceived that these structures to be more productive than traditional measures. This 

implies that once farmers perceive traditional conservation structures to be less 

productive, they look for more productive measures of conservation structures. 

Table 25: Farmers' adoption of introduced conservation structures by productivity of 
the conservation technology 

Farmers' perception of Farmers' adiotoin of the introduced conservation 
productivity of the structures (% of respondents) 

technology Removed Removed Retained 
completely selectively completely 

Not Productive a 
86.2 72.4 21.7 

Productive U 

13.8 27.6 78.3 

Total 100.0 100.0 100.0 

Source : Field survey, Anna watershed, Api'll 2006 

Not producti ve" farmers that perceived introduced soil and water conservati on 
structures to be as productive as or less productive than traditional conservation 
measures 
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Prodictiveh farmers that perceived introduced conservation structures to be more 
productive than traditional conservation measures 

Effectivelless ill soil retentioll 

Farmers' adoption of the introduced conservation structures showed interesting 

di fference with differences in the perception of the e ffectiveness of introduced 

conservation structures in arresting soil eros ion. 61 % of fanners interviewed 

indicated that introduced conservation structures are as effective as or less effective 

than traditional conservation structures. Majority of these farmers made deci sion to 

reject conservatio n measures (Table 26). On the contrary, majority of farmers that 

retained conservation structures in the original state indicated that these structures 

were more effective than traditional conservation measures . Comparable percentage 

of farmers that perceived conservation measures to be more effective than and as 

effective as or less effective than traditional conservation measures made decision to 

destroy conservation measures selectively. 

Table 26: Farmers' adoption of Introduced conservation structures by soil retention 
capacIty 

Farmers' perception of Farmers ' adoption of the introduced conservation 
effectiveness of the structures (% of respondents) 

technotogy in arresting soil Removed Removed Retained 
erosion completely selectively completely 

Not Effective· 
86.2 51 .7 8.7 

Effective" 
13.8 48.3 91 .3 

Total 
100.0 100.0 100.0 

Source: Field survey, Anna watershed, Apnl 2006 

Not Effective" farmers that perceived introduced soil and water conservation 
structures to be as effecti ve as or less effective than traditional conservation measures 
in arresting soil erosion 

Effecti veb farmers that percei ved introduced conservation structures to be more 
effective than traditional conservation measures in arresting soil erosion 
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5.3.2. 6 Off-fal'm lllcome 

One of the major interests of the study was to investigate if there was relat ion 

between farmers' adoption of the introduced conservation structures and having other 

source of income. Majority of farmers that did involve in off-farm' activities indicated 

that they removed conservation structures installed in their cultivation fields 

completely (Table 27). About 47% of farmers that removed conservation measures 

completely involved in off-farm activities. On the other hand, among fanners that 

maintained conservation structures in their original state, only 22% involved in 

act ives that are different from agriculture. 31 % of farmers that removed conservation 

structures se lectively involved in off-farm activities. 

Table 27: Farmers' adoption of Introduced conservation structures by involvement in off-farm 
activities 

Farmers' adoption of the introduced conservation 
Farmers invo lvement in off- structures (% of respondents) 

farm activities Removed Removed Retained 
completely selectively complete ly 

No off-farm income 53.4 69.0 78.3 

Had off-farm income 46.6 31.0 37.3 

Tota l 
100.0 100.0 100.0 _. 

Source: FIeld survey, Anna watershed, Apnl 2006 
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5.5 Regression results for farmers ' adoption of conservation structures 

The result of ordinal logit regression for farmers' adoption of to introduced 

conservation structures is summarized in Table 27. The model has good predictive 

power with likelihood ratio of 123 which is significant at I % significance level , and 

hence, there is sufficient ground to reject the null hypothesis all coefficients of 

regresso rs are equal to zero. Therefore, the model in general explained factors 

associated with decision to remove conservation structures completely, remove 

se lectively and retain in their original state and they were influenced differently by 

different factors. 

In the model , a number of factors were fo und to be significant though the direction of 

their effects as denoted by the signs of the marginal effect values on farmer's choice 

were varied. Perception about so il erosion problem (Erosion), Farmers attitude to try 

new technology (Try new tech), Source of land (Source), Participation on soil 

conservation training (Training), Plan of a farmer to continue in farming career in the 

next five years (Plan), Slope of the parcel (Slope) and Farmers' perception about 

effectiveness of the technology in arresting soil erosion (Effectiveness) has significant 

positive influence on farmers' decision to retain conservation structures. Other 

variables, Farmer's contact with development agents (Contact), Household size 

(Hsize), Educational attainment of the household head (Education) and Land tenure 

security (Land security) carried positive sign though their influence was not 

signi ficant. Variables, Age of the household head (Age), Soil color of cultivation field 

(Color), Farm size (Farm size), Livestock hold ing (TLU), Consumer to worker ratio 

(CWrnt io) , Involvement in ofl~farm act ivi ties (Off-farm), Farmers' perception about 

the productivity of the technology (Productivity), and Distance of a parcel from 

residence (Distance) carried negative sign. 

Percept ion of the economic significance of the problem of soi l eros Ion precedes 

action to conserve so il (Atak iltie, 2003). In this study, perception of erosion as a 

problem having economic signifi cance was sign ificantly and positively related to 

retaining conservat ion structures on the cultivated field at I % sign ificant level. This 
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implies that the better the farmer perceives the problem of so il erosion, more likely 

the farmer is to retain conservation structures. The odds ratio 2.36 impl ies that the 

odds of' a farm er, who perceived so il erosion better, to retain conservat ion structure is 

2.36 times the odds farmers that did not perceive would. It affects the decision of 

farmers by shaping opinion of fanners with regard to the conservation of the resource. 

Thus, perception of the economic significance of so il erosion is a necessary condition 

for adoption of so il conserving techno logies . Most of previous studies also supported 

the above finding (Ervin and Ervin, 1982; Norri s and Batie, 1987; Gould et ai, 1989; 

Bekele, 1998; Long, 2003). 

Impact of education on farmers' decision to retain conservation structures was not 

signifi cant at 10% s ignificance level though it has positive re lation. Hence, there is no 

sufficient reason to reject the null hypothesis that coefficient of education is not 

different from zero and can be concluded that uneducated farmers are not less likely 

to retain conservation structures than their better educated counterparts. The 

insignificant association can be attributed to low level of educational attainment of 

farmers in the area. The average year of forma l education of the sample households is 

1.5 years. Nevertheless, the positive association implies that better educated 

households seem to decide to retain conservation structures better than their 

counterparts with low level of education. Previous studies also came with similar 

result. For instance Bekele (1998) found insignificant association between level of 

education and decision to retain conservation structures. It was argued that in early 

stage of developing agriculture, the contribution of education is not certain (Etana, 

1985). Thus, the insignificant correlation is consistent with the above conclusion. 

Age of the household head was negatively and significantly correlated with retention 

of conservation structures at 10 % significance level. Thus, older farmers are more 

likely to n:move conservation structures than their yo unger counterparts. This can be 

explained by the fact that older farmers have short planning hori zon compared to 

yo unger counterparts . On the contrary, soi l conservation requires longer period 

befo re the benefit outweighs the loss that occurs due to land it puts out of production. 

The odds ra tio 0.95 implies that one year increase in age of a household head reduces 

76 



--

the odds of retaining soi l conservation structures about 0.95 times controlling for 

other variables in the model. This implies that older fanners have higher personal 

preferencc which can reduce the net present value of return from investment on long 

term so il conserving structures. It in fluences farmers' decision by influencing attitude 

of fanners towards the technology and the problem. Furthermore, older fanners lack 

labor required to maintain conservat ion structures installed and hence, they opt for 

removing structures as un-maintained structures enhances soil erosion. Finding of 

other stud ies (both old and recent studies) support this. Long (2003), Lichtensoerg 

(2001), Lee and Stewart (1983), Bromely (1980), Gould et al (1989), Korchhig et al 

(1983) , Goulson and Dillman (1983), and Wagayehu and Lars (2003) found negative 

association between adoption of conservation structures and age. 

Households having smaller size are not less likely to retain conservation structures 

than households having larger size as the coefficient of household size is not 

stat isticall y different from zero at 10% significance level. However, the coefficient 

has positive sign. The positive sign implies that households with larger household 

size seems to decide to retain conservation structures. This is in contrary to the 

previous studies by Bekele (1998), and Wagayehu and Lars (2003). They found 

negative and significant association between adoption of soi l conservation structures 

and household size. 

CW ratio has negative effect on decision to retain conservation structures though the 

effect is not significant at 10% significance level. This is because in the fami lies with 

larger consumer to worker ratio , economically active members of the household 

shoulder the responsibility of feeding large number of people. In order to fulfill this 

respons ibi li ty, they engage in other activities, which diverts the resource (attention, 

labor, time ... ) away li'om their cultivation field in general and soil erosion problem in 

particular. Hence, they fai l to give care for maintaining structures. At the end, during 

plowing season, they destroy structures that are not maintained so as to reduce the 

effect of erosion that occur fro m concentrated flow in broken spots. Bekele (1998) 

also found negative association between CW ratio and deci sion to reta in conservation 
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structure but with insignificmll corre lation. This Impl ies, households havi ng large 

CW ratio ~rc not li kely to retain conservation structures 

Househo ld ' s plan to continue in fa rm ing career in the next five years was positively 

and signi It cant ly related to retaining conservation structures at 10% sign ificant leve l. 

Farmers plan to leave 11tnning influences planning hori zon and limi ts to the short 

term. On the contrary, soil conservati on requires long period before benefit is 

reali zed. Thus, plan to conti nue in the farming influences decision to retain 

conservati on structures by affecting planning horizon of a farmer. The odds of a 

farmcr having a plan to cont inue as a farme r, to retain conservation structures is 2.44 

times the odds of a farmer that does not have plan. This was supported by Benin 

(2002). He fo und that expecting to operate the plot for the next fi ve years was 

assoc iated with more li ve fences but fewer fe nces (using non-l iving fences). This 

implies that fa rmers that have plan to continue in farming for long ti me invest more 

on long term soi l conserving structures. Other studies by Lee and Stewart ( 1983) and 

Goul d et"al (1989) also pred icted posi tive association between plan to continue in the 

farmi ng ca reer and dec ision to adopt conservation measures. 

Househo ld heads' aptit ude to try new innovations is found to affect their decision to 

retain conservation structures. Its coefficient was significant and positive . This 

implies that farmers that have interest of trying new innovations (technologies) decide 

to retain structures better than their counterparts that do not have. For a given level of 

other variab les, the odds that retention of conservation structures will be above any 

li xed leve l is 4.48 times higher for farmers who try new technologies than those who 

do not. It afkcts fanne rs' interest by lowering personal discount rate (time 

preference) and such farmers will be will ing to bear risk associated with adoption of 

technologies. Hence , such farmers can bear the short-term negative return associated 

- with conservation structures as benefit s of increased infiltration and reduced so il loss 

do no t out weigh the loss of land to conservation work and reduced yield from pests 

li ving in terraces, water- loggi ng and the disturbance of so il profi le (Wood, 1990; 

Belay, 1992). T his is inl ine with the findi ngs of Kessler (2006). He found that 
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progressive farmers/ farmers that try new technologies/ are more likely to decide to 

retain the recommended type of conservation measures. 

The effect of level of contact with DAs was not sign ificant at 10%, signifi cance lcvel. 

However, the positive association indicates that farmers having close contact with 

DAs seem to adopt conservation structures better. This is because; fanners reduce the 

risk assoc iated with conservation structures by obtaining aclequate information. The 

close contact with extension agents makes accurate and time ly information easily 

available to farmers. Benin (2002) also found contact with extension agents to be 

assoc iated with use of more drainage ditches, fences and stone terraces implying that 

farmers opt for long term land improving techniques if they have close contact with 

extension agents. Yet, the association in thi s study is insignificant which can be 

explained by low level of contact extension agents have with the local people. This 

can, in turn , be ex plained by their few days of stay in the kebele rather they reside in 

Hossana town and work not more than 3 days in a week. DAs very often avail them 

se lves in the Kebeles when they have meetings with Kebele administration and when 

LWANRO staff is to visit the area. Many studies pointed out that, the farther a vil lage 

is from the place of resiclence of the extension agents, the less like ly it is to be visited 

by the extension agents. Key informants from LW AN RO and HZANRD indicated 

that the knowledge of extension agents in the areas of Agri cu lture and Soi l erosion 

and conservation is very low. On top of thi s, their in vo lvc ment in o ther poli ti ca l ancl 

administrative issues hampered their contribution. Extension agent is one of the 

cabnet members at the kebele level administration. The agent is also responsible for 

collecting fertili zer and improved seed credit. They also involve in tax collection. 

This implies that the extension service currently being provided is not effective to 

play role in enhancing soil conservation. Recent effort by the govcrnment to ass ign 

better trained and specialized DAs (compared to the existing ones) may improve thi s. 

The land tenure system and use right type affected farmers' dec is ion to retain 

conservation structures signifi cantly. Its coefficient was signifi cant at 5% signifi cance 

leve l and the relation was positive. Thus, farmers that have accessed to land they 
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culti vate through renting or share-cropping are less likely to reta in conservation 

struc tures tha n thcir counterpa rts that inherited or obta ined lium the Kebele . The odds 

of a liu'Iller that inherited cu ltivati on land to retain conservation structures is 2.89 

times the odds of fanners that accessed for share cropping or rel1 ting. Thi s can be 

ex plained by the fact that fa rmers culti vat ing their own land are more secure, I 

compared to those rented . This is because in the study area the contro l of land rented 

usua ll y does not exceed three years. Hence, farmers culti vat ing their own land have 

more incenti ve to undertake long term investment on maintaining conservation 

structures compared to those rented as they have more immediate needs to protect the 

land . Holden et al (2002) found that compared to rented plots, owner culti vated plots 

were assoc iated with more stone terraces and fewer structures. Atakil tie (2003) al so 

found that fanners apply man ure, which is considered to be the best resource of 

organic plant, on inherited plot than on rented . This implies that fanne rs make 

decision to adopt conservati on structures on own land than rented one. Farmers that 

rented- in or culti vate for sharing crop will not be interested to invest on so il 

consc rvmion I,"' the bene lit will no accrue to them due to shortness of the time of 

control they have to the land. 

Fanners ' percepti ons of security of land they cultivate seem to be assoc iated with 

dec ision to retain conservatio n structures though its effect was not statisticall y 

significant at 10% significance level. The low level of significance implies that there 

are more important factors that hi nder fanners from adopting conservati on structures 

than perception of fa nners about land tenure security. Yet, it influences farmers ' 

dec ision to retain conservati on structures by influencing sense of res ponsibility and 

le ngth o f plann ing hor izo n of the household. Many studies in Et hiop ia attributed the 

low level of success of conservation endeavor in the country to insecure tenancy 

(Wo ldeaml k, 2003 ; Yeraswork, 2000; Wood, 1990; Atik ilt ie, 2003; Gebremedin and 

Swinton, 2003). O the r studies sLieh as Bekele (1998) and long (2003) came with 

insign ificant assoc iat ion between adopti on of conservation st rLlctures a nd land tenure 

securit y. 
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Farmers that attended trainings on soil conservation are more likely to retain 

conservation st ructures than their counterparts that did not. Its coefficient is positively 

and significantly associated to retention at 1% significance leve l. The odds ratio 2.55 

for attending soi l conservat ion training implies that the odds that farrper's decision to 

retain conse rvat ion structures above any given level ' wi ll be 2.55 times higher for 

limne rs that attended conservation training than those that did not. It influences 

farmer 's decision to adopt structures by enabling fanners to get adequate information 

that is usefu l l'or the positive decision. Previous studies indicted that farmers that are 

more informed assess the impact of so il erosion better than their counterparts that are 

not (TraOl'e et ai, 1998) 

Land size was related to decision to retain conservation structures negatively and 

significantly at 10% sign ifi cance level. Interpretation of the coefficients of logit 

regression model is not as straight for ward as ordinary linear square (OLS) model 

where coefficients estimate the change in probability to adopt. However, dividing the 

logit coeffLcients by a factor of 4 gives an approximation of the linear probability 

coerticients (Wooldrdge, 2002). Therefore, the coefficient of farm size -0 .9423 can be 

interpreted as OLS coefficient of -0 .24. This implies, keeping all other factors 

constant, increase in size of fa rm by 0.0 1 ha lowers the probability of retaining soil 

conserv ing structures in the original state by 24%. This implies that fanners 

cultivating large land are less likely to retain conservation structures. This can be 

exp lained by the fact that most of fanners cultivating large holding are older farmers 

that had close relation with "balersts" (land lords of the emperor regime). These 

fanners have short term planning horizon. Besides, older farmers who have large 

fa rm size often lack labor required for maintaining conservation structures . In turn, 

structures that are not maintained-well, rather, exacerbate soil erosion and its effect 

on the land, and farmers respond to this by destroying these structures. The negative 

association is inconsistent to many of the previous stud ies (Wagayehu and Lars, 

2003; Caswell et ai, 2001; Geoffery, 2004). They found positive association. 

However, other stud ies made by Bani and Napier (1993) and Turrell and Mc Guffog 
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(1997) calllc with result indicating negative association between adoption of 

conservation structures and farm size. 

Livestock holding was negatively assoc iated with retaining conservation st ructures. 

However, thc association was not significant at 10% significance Icvel. Foll owi ng 

thi s, it can bc co ncluded that rarmers having larger livestock holding are not more 

likely to retain conservation structures than their counterparts having smaller 

lives tock holding . The negative associatio n could be due to the fact that households 

having large r li vestock holding spend most of their slack time (if any from crop 

production), looking after livestock. This precludes the household from adopting 

conservation structures by crowding out the resource (time and labor) of the 

household . The negative association is in line with previous findin gs (Salibia and 

I3romely, 1986: Gould et ai, 1980; Wagayehu and Lars, 2003) but it is inconsistent to 

the findin gs of Norris and Batie (1987), Geoffer (2004), Bekele (1998) who found 

posit ive correlation between livestock holding and adoption of conservation 

measures. 

Slope was associated with retaining conservati on structures positi ve ly and 

signifi cant ly. Thus, farmers culti vating sloping fields retain conservation structures 

belter than fanners that cu lti vate lower sloping fields. Th is implies that farmers 

culti vating vu lnerable fi elds are mo re likel y to retain ccnservation structures than 

those culti vating less vu lnerable land. The odds that retaining so il conservation 

structures will be above any given leve l is 2.53 times higher for fields on higher slope 

categories than fields on lower slope categories. This is consistent with o ther studies 

(Bekele, 1998; Wagayehu and Lars, 2003 ; Wu and Babcock, 1998; Ervin and Ervin , 

1982; Norris and Batie, 1987; and Gou ld et ai, 1989). It affects farmers ' deci sion by 

in fluencing the magnitude and velocity of runoff, which in turn affects the economic 

significance of soi l erosion. 

Fanners' perception about fertility status of land they cu lti vate influenced fanners' 

ckc ision to retai n conse rvation stru ctures significantly and negat ively at 5% 

significance level. ['armers that cu lti vate blac k so il (proxy to fertile soi l in the area) 
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are less likely to reta in conservation structures. Keepi ng a ll other factors constant, 

Farmers who cultivate black so il have 67% lower probab ility of retaining conservat ion 

structures than those who cultivate non-black (reddish , brown, and gray) soi ls. On 

black so il (ferti le soi l), erosion process does not affect farmers at least in the short 

term. T hus, farme rs cu lti vati ng such land are not interested to invest on so il 

conserva ti on structures. This is in line with findings of Osgood ( 1992), and Valk and 

Graan ( 1995). However, it is in contras t to the findings of Wu and Babcodk (1998) 

and Wagaychu and Lars (2003). They fo und that farmers invest more on Fertile land. 

The influence of distance on retaining conservation structures IS not statisti call y 

significant at 10% significance level. Nevertheless, the negative associat ion impli es 

that filrl11crs cultivati ng land at the fart hest distance are less li ke ly to retain 

conserva tion structures. This implies that culti vation fi elds that are far from residence 

do not get attention frol11 owners as they visit such land usually during planting and 

harvest ing seasons. Kess ler (2006) and Wagayehu and Lars (2003) also came with 

similar result. Long (2003) found that frequent visit to culti vated land influences 

decision to adopt conservation structures positively. The insign ificant influence could 

be due to measurement area as it was estimated using a dummy variable to the 

distance which is by nature cont in ues. 

Farmers' percepti on abo ut technologica l feat ure was a lso related to hi gher level of 

retention o f conserva tion structures . Fanners that perceived introduced conservation 

structures to be effecti ve in retaining soil erosion compared to traditional 

conse rvation measures are more likely to reta in conservation structures than their 

counte rpart s. Fo r a givcn level of other factors, the odds that conservation structures 

will be retained above a given level is 3.72 times higher for farmers who perceived 

the traditional technique to be less effective in mitigating so il erosion. Likewise, high 

level of perception of introduced conservation structures to ensure sustainability of 

yield was associated wi th higher level of retention of conservation structures. Thus, if 

farmers perceive traditi onal meas ures to be ineffective in maintaining producti ve 

capac ity or land, they w ill seek and employ measures that enhance productive 
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capacit y of the land. Nevertheless, fanners that percei ved in troduced conservation 

structures to be less productive than traditional conservation structures are not less 

li kely to retain conservation structure. 

Off-farm employment does not necessarily lead to more sustainable land use. Rather, 

better access to on~rarm activities reduces farmers ' incentives to invest on soil 

conserving structures. Those fanners who are involved in off-farm activities, keeping 

other factors constant, have 63% lower probability to dec ide to retain conservation 

structures on their farmland compared to those who do not have other source of 

income. T hi s is because, though off-farm employment reduces the problem of 

liquidity, conservati on investment only requires labor (not cash) and the opportunity 

cost of labor in conserva ti on is not too high to pay back labor wage for maintaining 

conservation structures . In this study, the probability that the leve l of retention of soil 

conservation structures will be below any fixed level increased sign ificantly with 

farmers ' involvement in off-farm activities. Thus, farmers that are involved in off­

farm activities are more likely to remove conservation structures than farmers that are 

not. This is inline wi th studies in different parts. For instance, Holden et al (2002); 

Bekele (1998) and Gou ld et al (1989) found negative association between adoption of 

conservation measures and involvement in off-farm activities. 
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Table 28 : Ordi na l Logil results for Degrees of use of conservation practices (N= 110) 

Log kikelihood = -63.58 
Pseud o R2 ·c 0.4335 
LR chi (22) = 97. 3 1 

Variables Expected sign of 
Coefficient Odds ratio Z value 

used the coefficient 
Erosion + 0,8589 2,36 3.24*** 

Educ + 0.1327 1.14 1.29 
Age - -0 ,0508 0,95 -1,98· 

Hsize ? 0,1056 1 ,11 0,82 

CW ratio - -00082 0,99 -0, 16 
Plan + 0.8932 2.44 ·1.85" 

Try new tec + 1.4990 4.48 2.95*** 

Contact + 0,6941 2,00 1.1 7 
Land security + 0.2336 1.26 -0,85 

Source + 1.0604 2,89 1,98" 
Training + 0,9358 2.55 3.02*** 

Farm size + -0,9423 0,39 -1 .86· 
TLU ? -0.4365 0,65 -1.06 

Slope + 0.9265 2,53 1.96· 
Color ? -2 .6767 0.07 -2 .1 ** 

Distance - -0.8245 0.44 -0 .98 
Productivity + -1 ,8020 0,16 -1.43 

Effectiveness + 1,3145 3,72 2,82"· 
Sustainabi litv + 1,8440 6.32 179· 

Off-farm - -2.5254 0,08 -2,22·· 
Source: Fjeld survey, Anna watershed, Apn l 2006 

*, **, *** denotes significant atIO%, 5% and 1% significance level respectively 

85 



Chaptcr Six 

6. Conclusion s and Rccommcndntions 

6.1 Conclusions 

Soil erosion is a threat to the cconomic development of Ethiopia as it affec ts thc 

agricultural sec tor of the country significantly. At the face of increased dependency 

on the agri cultu ral sector fo r economic development, sustained use of the land 

resource has bccome vc ry important. 

The study area is characterized by steep and undulating terrain and dominated by 

nitosol, which is suscept ible to soil erosion. The area also receivcs hcavy rain, which 

is concentrated in Jew months 01" the year. Besides, the economy of soc iety is heavily 

dependent on agricultural sector mainl y on production of line tilled so il requiring 

crops. This plai nl y j ustifies soil and water conservation intervention. 

In thi s regard , in the st udy area a ra nge of conservation mcasures were introduced 

with the objective of conserving, developing and rehabilitating degraded agricu ltural 

lands and increasing food security through increased food production! availab il ity. 

Thcse measures can be ca tegorized into three based on the land use type in which 

they wcre introduced. These are conservat ion measures on farmland s, conservation 

measures on hillsides and conservation measures on degraded lands (to rehabilitate 

gullies). Majority of the conservation measures have been applied on cu ltivated field s 

and all of them are phys ical conservation measures. 

Although lots of cmm has been clone to conserve so il of thc cultivated fi eld , thc 

success has not becn comparable with the effort made. It was found that farmers 

responded to the efTort by removing structures completely, remov ing se lecti vely and 

rc taining in thc original statc. Accordingly, about 53% of farmcrs interviewed 

removed conservation I11casures complctely, 26% removed selectively and the 

remaining 21 % 01" intcrviewees retained structures in their ori gi na l statc. It was al so 

lound tilat in the absence of the current incentive in the form of food-for-work 
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pavmcnl. 1' lrIners will not be interested to employ or maintain conservation structures 

in the culti vated fi elds. Th us. susta inab le adoption and widespread use of 

conservation seenlS requiri ng more than insta ll at ion of structures. 

The relation o r di rre re 111 lactors to fa rmers' decis ion to adopt conservation structurcs 

was anal yzed using ordinal logit model. Thc model has good predicti ve power. In the 

Illodel. twel vc I' lctms wc re fou nd to correlate with fa rmers' dcci sion to adopt 

cunservat ion structures signil'lcantl y. Accordingly, adoption of' conservation 

structures is likel y to increase with recogni tion of soi l erosion. Yet , the desc ripti ve 

:uwlysis showed that pe rccptiun is not a suffi cient condition as lots or larmcrs that 

perceived the problem of so il erOSIO n to be severc fai led to retai n structures. 

Likewise. farme rs who are interested to try new tech nology arc more like ly to reta in 

conse rva tion structures. It arfects the ir dec ision by lowering personal discount rate 

and such fanners will be willi ng to bear ri sk associated with adoption o f conserva ti on 

structures. 

Fm111ers who culti vate thei r own land (apport ioned from the kebele or in herited rrom 

parents) wcre adopters of conscrva ti on structures as compared to those who rented or 

eulti\'a te It) r sh'lring crop This ~o u l d be due to the I~lct that farmers who cul ti va te 

their own farmland are more secure compared to those who rented. Usuall y in the 

stud y area . the period or renting wi ll no t exceed three years. Simi lar ly, lilrlne rs who 

:lltcnded trainin g on so il and water conservatio n retain conservati on structu rcs as 

compared to those who did not attend tra ini ngs. This could be du~ to the lilct that 

IllrlnerS who have att ended training get informat ion tha t is useful to make dec ision to 

re tain conse rvation structures. 

Fanners who pe rce ived in troduced so il conservation structures to be 1110re effect ive in 

reta ining so il erosion and ensuring sustainability of yield make dec ision to retain 

conservation structures. Thi s implies if fa rmers percei ve traditional measu res they usc 

to be inel'kc ti ve in l11 a intaining produc ti ve capac ity of land, they will seck and 

emp loy I11 casures that enhance product ive capacity of land. Likewise lilrlners' plan to 
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continue in the fanning in the next Jivc years was found to infl ucnce their decis ion to 

retain conservation structures pos itively and sign ificant ly. Thi s is because farmers 

\\"ho haw plan to continue limning in the next fi ve years, have long term planni ng 

hori7.0n than those who have plan to leave farming in the ncxt nyC yca rs. On the 

(;\)I1t,."r)' , phys ical conservat ion measurcs req ui re long period bcfore the return out 

weighs the loss. 

Older "umers tend not tu reta in cunservation st ructures in the original state as age 

influences funnel'S' decision to reta in conservation structures negativel y and 

signi ficantly. Thi s is becausc older l ~u"ll1ers lack the required supply of labor to 

mainta in and retai n conservation structures in thc origi nal state as physical 

eonserv,llion l11easures are very labor del11anding. 

Farmers whu are having larger Lmn holding are 1110re li kely to rel110vc conservat ion 

structures Cllillpletely. Thi s is because, fflr mers who are havi ng large l~u"ll1 size are 

oleicI' ones and thcy lack the requ ired labor to maintain structures. lienee, they 

remove structures that have not been l11a intained. In accordance to thi s, farmers who 

were plowing ferti le soil made decision to remove conservat ion structures 

cOlli pletely. This is because on lertile soi l, erosion process docs not alkct fa rmers at 

least in the short tcrm. 

Decision to retain conserva tion st ructu res is infl uenced negatively by involvement in 

oll-I'mm activ iti es. This is because in vo lvemcnt in Orr~f~lrrn activities crowds out 

re sources or the houschuld (mainl y labor and time) required for maintaining and 

rctailling eOllse rvat ion st ructures. 'file uppo rtuni ty cost or labor is not so high to 

payback labor wage if hired . 
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6.2 Recommendations 

Mos t of conservation tech no logies introduced to the area are phys ica l conservat ion 

measures. In short term returns from this conservation package is negative (Wood, 
. , 

1990; Belay, 1992; Woldeamlk , 2003). I-Ience, it is less desirab le to put much 

emphasis on these physica l conse rvation measures. They have to be integrated with 

indigenous so il conservation measures and measures that provide economic return in 

short term. They have also to be made pal1 and parcel of farming system and 

addressing immediate needs of farmers, such as food, fodder and fue l wood so that 

land lost for the structures can be compensated. In addition to this, conservation 

struct ures need to be made appropriate by making them to be less labor demand ing 

and not taking as large land as it is taking now. 

Perception of economic significance of soi l erosion has positive influence on farmers' 

decision to adopt conservation structures as it is positively and signifi cant ly related to 

adoption. This impli es once farmers perceive the problem very well they are likely to 

re spllnd to it by cmploying soi l conse rvation structures . I-Ience, they have to be 

provided wit h adequa te informat ion about the prob lem through pamphlet, posters and 

other accessible med ia. In thi s regard, Farmers' Training Center (FTC) currentl y 

under introduction by government will have significant importance and need to be 

provided with required faci lities. 

Renting out land is found to influence adoption of conservation structures negatively. 

Farmers rent out land for different reasons. This has to be investigated properly and 

addressed so that farmers can cu ltivate their own land and manage the precious 

resource of the country by themse lves. 

In the study, the ro le of agricu ltural extension 111 promoting adoption of soil 

conservat ion is weak as it is related insigni fi cantl y. This is due to the fact that DAs 

live fill' from fanners and work on ly few days in a weak wh ich implies lower access 

to DAs by farmers. Besides, their academic background is very low. Hence, it is 

recommendable that they have to be prov ided with incentives that enables them stay 
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in the kebele and fulfill their responsibilities properly. They have to be also provided 

with adequate trainings. In this regard effort by the government to upgrade former 

12+ I DAs to 10+3 program and assign more DAs with different specialization In 

each Kebele may resolve the shortfall. 

Once farmers perceive traditional conservation measures they apply to be infective to 

retain soi l loss, they decide to adopt more effective conservation structures. This 

implies that information about ineffectiveness of traditional conservation measures 

has to be disseminated mainly for farmers that heavily relay on traditional 

conservation measures. It should also be made part and parcel of training programs. 

Especially, FTCs should focus on merits and demerits of traditional conservation 

structures when they teach about soi l conservation. 

Farmers that try new technologies by them selves are more likely to adopt 

conservation structures since they have lower personal preference. Similarly, younger 

farmers adopt conservation structures fast provided that they perceive the problem 

very well. These farmers can become among early adopters of the technology and can 

play great role in horizontal extension (diffusion of conservation technology from 

farmers to farmers). Hence, such farmers should be involved at the first stages of soil 

conservation programs. 

Involvement in off-farm activities IS the most significant factor that innuences 

farmers' decision to retain conservation structures negatively. This is due to the fact 

that fanners who are involved in off-farm activities lack the required resources 

(mainly labor and time) to maintain and retain conservation structures. Such farmers 

need to be supported so that they can make decision to invest on conservation 

measures. Yet, it should be implemented carefully so that ultimately it will not 

develop dependency. Furthermore, the agricultural sector has to be made more 

attractive so that farmers can invest more on conservation based agriculture. This 

requires making the sector more productive by introducing improved technology 

(more productive and affordable), and providing required infrastructure for 

development of market such that farmers can get full benefit of their produce. 
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Land size influenced farmers' decision to adopt conservation structures negatively . 

This is main ly due to the fac t that farmers having large size are older ones and they 

lack the req uired labor for maintaining and retaining conservation structures. These 

fanners have to be provided with support to undertake and maintain, the conservation 

structures. This is because land is the precious resource of the country and the 

generat ions to come in the foreseeable future. 

Older farme rs have a tendency of removing conservation structures since 111 the 

analys is age is nega ti ve ly and 'significantly related to retaining so il conserving 

structures. This could be due to short planning hori zon they have in addition to lack 

of the required labor to mai ntain structures. Hence, such fanne rs need to be provided 

wi th incentives such as ensuring their culti vated land can be bequeathed to their 

chi ldren so that they can be encouraged to invest on mai ntai ning conservation 

structures. Besides, they need to be provided with support to undertake conservation 

measures. 

Training is fo und to influence farmers ' decision to adopt conservation structures 

positively. Thi s implies that the intervention wi ll be successful if it incorporate and 

make trainings on so il conservation part and parcel of the intervention . Nevertheless, 

in order to make train ings more successful , adult education methods need to be 

employed du ring the trainings. The trainings have to focus on farmers that cultivate 

ferti le. land (black soi l) and younger farmers. 
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Appcndixcs 

Appendix I: Dclinition of Variables and Units of Measurement in Logistic 
Regression Mocle l 

.-
Variables Unit or tYIle 
Adoption ordinal , 0 if structures are completely removed; I, if structures are 

removed se lect ively; 3, if structures are retained in their original state 
Erosion Perception of Erosion problem, 0, if no erosion problem; I if low 

level of erosion problem; 2 if moderate level of erosion probl em; J 

severe level of erosion problem 

Age Age of the household head measured in Years 

Educ Educational level of the house hold head ; 0 if can not read and write; 

I if can read and write, and I plus number of years of formal 

education 

Hsize Size of the household sharing food from the same pot 

CW ratio ratio of Consumer to Worker 

Plan Dummy, 0 if the household head does not have to leave, I other wise 
-

Try Dummy, 0 if the household does not try new technologies; I 

Contact Dummy, 0 if the household does not have or have limited relation; I, 

if the household have better relation 

Source Dummy, 0 if the household cultivates rented land; I if owned 

Land security Dummy, 0 if the household is not sure to bequeath land he/she 

cultivates; I otherwise 

Training Dummy, 0 if the household did not take part in trainings of SWC; I 

otherwise 

Farm size Farm size in ha 

TLU Number of tropical livestock unit equivalents a household owns 

Slope Slope of land a household cultivates, 1, if flat ; 2 low level of slope; 3, 

moderately sloping; 4 steeply sloping 

Color Proxy to so il ferti li ty; 0 if the soil color is red , grey or brown; I if the 

soi I color is black 

Distance Dummy, 0 if the household perceives cultivati on land to be near to 
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his residence, I if the household perceives the distance to be far or 

very far 

Productivity Dummy, o if a household feels introduced conservation to be less 

predictive or as productive as traditional measures; I otherwise 

Erfective Dummy, 0 if a household feels introduced conservation structures to 

be ns effcctive as or less effective 111 retaining soil erosion; I 

otherwise 

Off-farm Dummy , 0 a household IS not involved In off~farm activities; 

I otherwise 
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Appendix 2: Household sU I-vey questionnaire 

Quest ioner Number: ______________________ _ 

Date of interview: Day ____ Month _______ Year 

Interviewed by: _ _______________________ _ 

Data Entered: Day _ ______ Month ______ Year _ ___ _ 

Entered by : ________________________ _ 

Region : ____________ ________________ _ 

Zone: 

Woreda: __________________ ________ _ 

I'A: ---------------- - -----
Household Numbe r: ______________________ _ 

Pa rt l: Household Characteristics 
I. I Age orthe household head: __________ _ 
1.2 Sex of the household head: 

I. Male 

2. Female 

1.3 Size of the household -------------------
1.4 What is the composition of the household with age and sex group? 

Age group Male Female 
0-14 
15-64 
>65 

1.5 What is the cducational status of the household head? 
I. Cannot read and write 
2. Only read 
3. Read ing and writing 
4. Attended up to grade -:--:-:-:--_ 

1.6 What is the composition of the household by age? 

Age group Male 
0-1 4 
15-64 
>65 

1.7 What is the roofing type of your house 
I. Thatched grass roof 
2. Corrugated iron sheet 

Female 
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Part II. Land Charac teri sti cs 
2. I What is the size of landholding of the household in ha)? 

I. <0.25 
2.0.26-0.50 
3. 0.6-1.0 
4. 1.1-1.5 
5. 1.6-2.0 
6. >2.0 

2.2 I-low could you get access to the land you are cultivating currently? Of they are 
more than one, more than one choice can be made) 
I . Through renting 
2. Through sharecropping 
3. Inherited from the parents 
4. Allocated by the PA 

2.3 How many parcek of land do you cultivate? 
1. One 
2. Two 
3. Three 
4. More than three 

2.4 What is the distance of your cultivation field from your residence? 
1. Less than fi ve minutes walk 
2. Five to ten minutes walk 
3. Ten to lirteen minutes walk 
4. Fifteen to twenty five minutes walk 
5. Twenty fi ve to thirty five minutes walk 
6. Over thirty five minutes walk 

2.5 ]-]ow do you perceive the distance of your culti vation land li'om your residence? 
1. Near 
2. Far 
3. Very far 

2.6 What is so il color of your cultivation field ? 
I. Gray 
2. Reddi sh 
3. Brown 
4. Black 
5. Other color specify 

2.7 What is the share of different land uses? 
Crop ty Land allocated (in ha) 

Crop production 
Fallow land 
Grazi ng land 
Reserved I and 
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........ 

2.8 How do you see the size of the agri cultural land over ti me? 
I. No change 
2. Becom ing scarce D 
J, incrcflsing ovcr time 

2') II·the agricu ltural land is becoming scarce over time, what is the reason behind? D 
I. Increasing population 
2. La nd degradation 
3. Other reason speci fy 

2. 10 I f it is increas ing what is the reason behind the increment? D 
I . Expansion of the agricu ltura l land to newly opened up land 
2. Girt form other people (parents/relatives) 
3. Other please specify 

2.11 Do you think that you can own land if you need? D 
l. Yes 
2. No 

2.12 How do you perceive yo ur current landholding to support the household? 

I. Insuf'ilc ient 
2. Surli cicnt 
3. Excess 

2.13 What do you opt if land scarcity is a problem? 

I . Goi ng to se ll lement 
2. Migrnting to other areas (urban areas) 
3. In vo lving in non farm activities 
4. Increasi ng the productivity of land usi ng modern technologies 
5. Other specify, _______________ _ 

D 
D 

2. 14 Do you have parcel of land in villages where so il conservation intervention is going on? 
I.Yes 
2.No 

2. 15 How do you perce ive the fe rti lity of your land? 
I. Improving 
2. The same 
3. Declining 

2.16 If the fe rti lity of your cultivation land is decl ining, what are the indicators? 

104 

D 
D 



2.17 If it is declining, what measures do you apply to enhance the fertility status of your land? 

1. App lication of commercial fertilizer 
2. Anima l manure (compost) 
3. Fallowing 
4. Intercropping 
5. Crop rotation 
6. Other speci fy 

2.18 How do you see the productivity of your farmland over time? 
1. Decrcasing 
2. The same 
3. Inereasi ng 
4. I do not know 

2.19 Irthe product ivity of your land is decreasing, what is the reason? 
1. Frequent cultivation of land without fa llowing 
2. High price of ferti lizer 
3. Un rel iable rainfall 
4. Mass wash 
5. Other speci fy 

2.20 How do you describe the slope of yo ur cultivation land? 
I. Flat 
2. Gently sloping 
3. Modera tely sloping 
4. Steeply sloping 

Part III Crop Production 

3.1 What is the size ofl and allocated among different crop production? 

Crop Land allocated (in hal 
type 
Wheat 
Teff 
Pea 
Beans 
Maize 
Potato 
Inset 
Barely 
Others 
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3.2 What \v; IS the producti on o [' crop harvested during the year 2003-2005? 

Production 
Crop type 2003 2004 2005 
Wheat 

. , 

Tell 
Pea 
Beans 
Mai ze 
Potato 
Inset 
Barely 
Others 

3.3 What was the ulili ty of major crops produced ? 

2003 2004 2005 
Crop type 

Cons Sale C.O Cons Sale C.O Cons Sale C.O 

Wheat 

Teff 

Peas 

Beans 

Maize 

Other type 

Year 2003 is 1994/95; year 2004 is 1995/96; year 2005 is 1996/97 harvest year 

Cons = amount Consumed (in gt) ; Sale = amount soled (i n gt) ; C.O= amount carried over (in 

qt). 
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Part IV Livestock Production 

4.1 Describe the livestock you own 

Total number 
--

I Livestock type 

Calves 
--

Cows 
Heifers 
Horses - --
Oxen 

-
Sheep 
Goats 
Donkeys 
Young bulls 
Poultry 
Other speci fy 

4. 2 What is the source of animal feed (rank the source of animal feed accordi ng to 

their importance)? 

I. Communal land 
2. Private grazing land 
3. Crop res idue 
4. HilY 
5. Other sources, specify _.,.-___ -,-__ _ 

4.3 How do you describe the trend of animal feed? 

I. Ueclin ing 
2. The same 
0 Increasing J. 

4. I do not know 
4.4 If it is dec lin ing, why is that? 

I. Popu lation growth 
2. Degradation or grazing land 
3. Dro ught 
4. Other, spec ify ____ -:--::-_ 

4.5 What should be taken as a remedy for shortage of animal feed? 
I. Distributing communal grazing land for private use 
2. Increasing grazing land area 
3. In troduction of controlled grazing 
4. Reduction in livestock number 
5. Other, specify 

4.6 What is the trend of livestock population in the area? 
I. Decreas ing 
2. The same 
3. Increas ing 
4. I do not know 
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4.7 Why do you se ll animals (rank them according to their importance)? 
I. Purchase 01' agri cultural input (fertil izer, seed, hire labor) 
2. Purchase of oxen 
3. Purchase of food crops fo r house consumpt ion 

D 
4. i3ecause of their low productivity (low milk yield) 
5. Pay taxes and other socia l obligations 
6. Repayment 01' debt 
7. Reduce stocking 
8. Clood seasonal marketing (high price for animals) 
9. Other, speci fy 

Part V. Income of the household 
5.1 What arc the major so urces of income? 

I. Sales of crop production 
2. Sales of animals feed 

D 
3. Off farm income 
4. Income Crom mi gration 
5. Other specify 

52 What was the towl income the househo ld earned from different sources? 
Number Income Amount 
I Sales of teff 
2 Sales of wheat 

--c-. 
3 Sales of maize 

-
5 Sales of peas 
6 Sales li vestock 
7 Sales of animal products 
8 Other off farm activities 
9 Migration income --
Part VI. Expenditurc 
6 WI I I r T I I ).1 latcotle ami les cxpenc t le Income t ley get ·or . 

No Item T otal expenditure So urce of money --
I I'crtilizer 

-T Seeds 
, 

Herbicide and pesticide j 

4 _ Agr~c:_implel11(:l1ts ----
5 Oxen 

G- Animal feed 
7 Food 
8 Educat ion 
9 Close 
10 Health 
I I Furnit ure 
12 I-lousing 

Source o f' mone y cou ld be government cred it , own saving, in formal credits (such as 
ikub, idir, relative/ li·iend, Vi llage lender) items di rectly borrowed. 
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1'.\1'1 VII. Soil and water conservation 
7.1 Ilow clo you describe the clegree of soi l erosion in your farmland ? 

I. Severe risk of so il eros ion 
2. Moderate risk of so il erosion 
J. Minor risk of soil eros ion 
4. No risk of erosion problem at all 

7.2 What do you think the l11aj or cause of eros ion? 
I. Slop of the land bei ng steep 
2. Rainfall being too l11uch or too heavy 
J . Soi l being too erodeable 
4. Runoff frol11 up slope areas 
5. Other speci fy 

7.3 Whi ch soi l conservation measure do you know? 
I. Terrace 
2. Water ways 
3. Cut of drain 
4. Check dal11s 
5. Other specify 

D 

D 

D 
7.4 Were did you get inforl11ation about the so il and water conservation measures 
(rank them accord ing to there importance if they are l110re than one, giving one to the 
most important source)? 

I. Traditionally (learnt by selt) 
2. From neighbors D 
3. From media 
4. From DAs 
5. Other NGOs 
6. Other source, specify 

7.5 Ilow do you describe the contact you have with soi l and water conservation 
experts (DAs ex perts,) 

I. Non 
2. Lil11ited D 
3. Good 
4. Very good 

7.6 I-lave you ever attended trainings related to soi l and water conservation? 
1. Ycs 
2. No D 

7.7 What have you done with the so il and water conservation technologies introduced 
to the area? D 

I. Never applied the technology in the field 
2. Appl ied but rel110ved them completely 
3. Applied but removed them selecti vely 
4. App li ed and maintained the conservation measures introduced 

7.8 Do you like trying new technologies whenever they are introduced to the area? 

I. Yes D 
2. No 
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7.9 How do yo u perceive the productivity of so il conservati on measu res introduced to 
the area compared to the trad iti onal ones? 

I. Less producti ve than the traditi onal ones D 
2. T he same as the trad iti onal conservation measures 
3. More productive than the traditional ones 

7. 10 How do yo u perceive the effecti veness of the 
retaining soil eros ion co mpared to the traditional ones? 

I. Less e ffectives 
2. The same as traditional ones 
3. Better than the traditional ones 

In conservation measures 1!1 

7.11 I-low do you perce ive the ability of the introduced conservation measures to 
ensure sustainable yield compared to the traditional ones? 

I . Less able than the traditional ones 
2. The same as the tradi tiona I ones 
3. Detter than the traditional ones 

D 

D 
7.12 Do yo u have the source of income other than cropping and li vestock production? 

I. Yes D 
2. No 

7.13 Do you have a plan to continue as a farmer for at least the next fi ve year? D 
l. Yes 
2. No 

7. 14 11-yo u have made any form o f destruct ion of terraces, what is/are reasons for the 
dest ructi ons? (lfthey are more than one, give one for the most appropriate) 

I . Search for fertile so il 
2. Planned to construct a new terrace bund D 
3. Joining pl ots 
4 . Removing a bund about to col lapse 
5. Destroy hid ing places of rodent pests 
6. Destroy ing bad weeds 
7. Reducing the bund height 
8. Need to ava il more land 
9. Lack of va lue for the bunds 
10. Construction of a house 
II . Other specify 

7. 15 If yo u are not maintaining terraces constructed in yo ur farmland , what are 
t~lctors that discoura ge yo u [rom maintaining (If they are more than one, give one for 
the most appropriate) 

I. Work is very tedious D 
2. It harbors rodents and mo les 
3. Causes loss of land to the bund 
4. High maintenances cost 
5. Inadequate household labor to maintenance 
6. Neighbo rs are not willing to implemen t conservati on measures 
7. Others spec ify 
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7.16 If you ha ve not constructed terraces, what is behind (if they are more than one, 
give one to the most appropriate) 

I . Shortage of labor D 
2. Shurlage of land 
3. I do not believe in the use of so il and water conse rvati on structures 
4. There is no one who is to design for me 
5. I do not have implements 
6. My land do not req uire these structures 
7. Ot her spcc i fy 
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Appcndix 3: PA Lcvel Assessment Questioner 

P A Assessment Questioner 
Part I. Socio-economic issues 

1. Refercnce point in PA (for example: PA administration office, DA office, 
church, school , cli nic, etc-include the name) 

2. Distance and trave l time from PA to the wroeda town 
Name of the Town __________ _ 
Distance in Km (if poss ible) ______ _ 
Time it takes on foot _________ _ 
3. Distance and ti me it takes to the nearest all weather road 

Distance (in km) __________ _ 
Travel in minutes __________ _ 

4. Population of the PA 

Year Total Number of household heads Average 
popu lation Tax payers Non tax payers household 

head 
- -- --- -

2001 
2002 

-c------ _ ... _-
700:; 
5. Livestock population In the PA 

Livestock type Year 

2003 2004 2005 

Cow 
I--:-:--:c:-------

l-ieiJer 

Calves 

Oxen 

Bulls 

Sheep 

Goats 

Camel 

Donkey 

Horse 
-----:---

Mule 

Others (specify) 
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6. What is/arc major so il type in the PA (indicate major so il types based on local soil 

class i li cation) 

Rank orthe soil type (based on area coverage) Soi l type 
f-i" 
~-- .~ 

yll 
f-;jth 
,--::-:-, 

7. What are nlaJOI' types 01 land uses In the PA? Rank them based on their area 

coverage and estimated size in ha 

Land use f-i003 
Estimated size 

2004 2005 
Cul tivated land 
Homestead 
Grazing area 
Forest/wood land 
Area enclosurc 
Settlcment 
Wastc i8nd 

rathe r specify 

S. Land use by crop cu lti vat ion (g ive the area cove rage and if possible production of 

major crops grown in the PA) 
-.-. 

La nd use 
Estimated size 

2003 2004 2005 . 

!---

9. How many hours do livestock normally graze on communa l grazing lands in your 

PA? 

Season Grazing hours .. . 

~~ season _M. 

Wet season 
Ilarwsting season 
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10. Indicate the cropping calendar in your I' A 

Crop type Land Sowing Weeding 
preparation (months) (months) 
(mon ths) 

-
Wheat 
--------.~-------~~.~.-

Tell 
Maize 
Potato 
Barley 
Inset 

J2.cans 

I I . Indicate months in each of the fo llowing seasons 
I. Wet season 

Harvesting 
(months) 

2. Harvest ing season _ ___ _______________ _ 
3. Dry season 

\';lrt ! I. Soi l and W;l tcr Conservation? 

Threshing 
(months) 

I. \Vhat are soi l and water conservation measures introd uced to the area? 
2. Who has introduced them? 
3. How long has it accounted sice its introduction? 
4. What is the ro le ol'the I'A in the process of introduction? 
5. How effective them are in 

a. Arrest ing soil erosion 
b. Increasing productivity 
c. Insur ing sustainable yield 

6. Categori ze I ~lrlners with regard to their response in percent 
<l. App li ed in their field and maintained structures _____ _ 
h. Adapted to thei r situation ______ _ 
c. IZc 1110 veu i I to t<l II y -::----:--___ _ _ 
d. Never applied the technology _~ ________ _ 

7. Which segment of fanners 
a. Applied in their field and maintained structures 
b. Adapted to their situation 
c. Removed it totally 
d. Never applied the technology 
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APP(' IHlix 4 : Q uestioner for the MoA 

Soil and Wate r Conse rvati on 

I . What type o r conservati on measu res is being implemented? 
2. l Ias the cllnse rvation Il1C,ISurC a package? 
J. When is it frequentl y undertaken? 
4. Who undcrtakes the conservation measures? 
5. Who des igns the conse rvati on structures? 
6. What incentive is g ivc n to fanners who undertakc the conscrvationmcasu re? 
7. Ilow lo ng it accountcd since the inte rvention accoun ted 
8. If incenti ve is paid in different forms how much has been in vested in the watershed? 
9. What is the ro le of the PA in the conservation intervention? 
10. What is the role of the MOA 
II. How do you eva luate the perfo rmance of the project with regard to controlling so il 

erosion? 
12. Will the intervention be susta inable after the project has phased out? 
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