
Ilail11anOI I\linkuI I~azezew 

• UNIVERSITY 

'

ADDIS ABABA S LIBftAftY 
AKAKl CAMPU 

1\ Thesis SUbl11il/ ed 10 

The Depart l11enl 0 {' Fn vi ronl11en( and IJeve/oPl11en I 

in Environl11enl and Deve/oPlllenl Siudies 

Addis Ababa Universily 

Addis Ababa, rlhiopia 

May 201 4 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I 
I 

I 
I 
I 



Add is Ababa Uni versity 

College ai ' Deve lopmental Studi es 

I hereby cert ify rhm I have read th is thes is prcpa rccluncicr my direc tion lind recommend thill it be 

accepted CI S fulfill ing the thes is rcq uircl11l:l1t. 

Dr. Abdulham;d Bcdr; 

Advisor Signatu re Date 

\,Vc ce rtify thai , as members orl lle Exa mini ng Boa rd ancr opell th es is defense, we have rcael and 

eva luat ed the thes is prepa red by I-Iaimallut Atinkul" " Lalld Degradatio n and Determinants of 

Fn l"m cr s ' In ves tm ent In Sus ta inabl e Ag ri culture Pra ctices (SA Ps') : Th e C ase of Oan gila 

Distri ct', A mh:lra Region , E lhiopi :l ", and reco lllmenci that it be acceplccI as fulfillillg the 

req uirement s fo r th e degree of Mlisk r' or An s in Cnviro ll l11cllI and I)cvc1oPIllC111 Stud ies. 

A pproved by Boa rd of EX~11l1jll c rs: 

MLShi fc raw 

Chairman SiglJa llirc Delle 

Dr. Bela\' Simanc .. . ~ --- --/ ---- --/ ----

Interna l Ex ailliner SigllJ tu rc Da lc 

Dr. Mu lugcla D. . .... . / .... -./._-.. 

Ex terna l Exa mi ner Signal lin.; Datc 



DEDI CATI ON 

This n,esis is (!lleClio17afe~\' dedicated /() 111.1 ' fIluther Dusa"," Berie, lor her 

IIn,hinkllble 10 po.\". spiriflW/ encourogell/(! 11I (md lIl(my socrUices lor IJU! {() 

reach 'his level. 

'---_._-



DEC LARATIO N 

I decla re Ihal this thes is is Illy wo rk and all sou rces of ma terial s L1 sed for the thesis have been 

genuin ely acknow ledged. Brief quotat ions fro m the thesis arc allowable witholl t spec ial 

permi ss ion prov id ed that acc urate ack nowledge ment of sources is made. Requests 1'01' permiss ion 

for ex tended qllotation from or reproducti on or this manuscript in whol e or in part may be 

grant ed by the head orth e major depa nment or th e Dean of' the Co ll ege of Deve lop ment Studies 

\vhen ill hi s o r her j udgment the proposed usc of scho larshi p In al l other ins tan ces, hmvcvcr, 

permission must be obta ined fro l11 1hc author. 

Name: Haimanol Atinkul Bazczew 

Signaru rc: 

Date: I 



BlOGRAPHY 

The (Iuthor of thi s research wa s born n·01l1 Dangila Di strict , Atnhara region, Ethiopia, ill April 

29, 1988. He attended Chara Primary Schoo l <mel Dangi la General Secondary and Preparatory 

Schoo l. He comple ted his I3. Sc . degree in Rural Deve lopment and A gri cultural Extension from 

Wo laita Sodo Univcrsity, Ethiopia , in 20 I O. 

Since then he has been lcaching at the Depa rtmen t of Rura l Development and Agricultu ral 

Extension in the fa culty of Agri cul ture, University ofGonda r, Erh iop ia. 

He has joincd the School of Graduate St ud ies of Addis Ababa Universit y in 2011 to pursue an 

MA degree in En vironment and Deve lopment. 



\(1· (j,III\1 

A bove all I would l ike to thank for hi s continuous guidance rendered by 111 )' advisor 

Dr. Abdulhamid Bed ri Kc ll o deserves high apprec iation. It is my sublime pri vi lege to ex press 

Illy deepest sense of gra ti tude and indebtedness for his sc ientil'i c guidance, and cease less support 

throughout the course 01' the research work. Hi s material support and inventi ve comments have 

also been ex tremely helpful. 

M y sincere thanks go to en umerators. the members o f the sample household respondents, and 

Key informan ts fo r their cooperat ion during data col lecti on and generous devotion of the ir 

prec ious tim e. 

Fi nal ly. I would l ike to acknowledge all ind i viduals and organi zations that direct ly or ind irec tl y 

contri buted to the success ful completion or th is study. 



TABLE OF CONTENTS 
AC KNOLW DGEME IT .. 

TA B I~ [ 0 1° CONTENTS . . 

LlSTO F TABL ES .. 

LI ST OF APPEN DI X TABLES 

LI ST OF FI GURES . . 

AC RO YMS 

ABSTRACT . . 

INTRODUCTIO N 

1.1 Background of the Stud y 

1.2 Sta tement or the Pl'O blem ...... ... ..... .. ....... .. .. .. 

1.3 Objecti ve or the Study .. .. .... .. 

1.4 Signi fi cance or the St ud y .. 

1.5 Scope and Limitati on of the Study 

1. 6 Organi za ti on ol' the Paper. 

2. LI TERATURE REV IEW 

2.1. Land Degradation .. ... .... .. . . . .. . .................. ... .. .. .. 

2. 1.1 . Causes of land degradation . . 

2.1.2. Consequences of land degradation . . 

2.1 .3. Farmers' perception ol' land degradati on 

2.2 Sustainable Agricul tural Prac tices .. 

PAG E 
. .. . . 1 

. .. II 

. .. . ..... . ....... . . I V 

.. \1 

. .. v 

.... . V I 

. . . . VII 

... .... ... .. . I 

... .... . 1 

. ... .4 

. .... 6 

. . ... 6 

.. .. 7 

.. 7 

... ... . 8 

.. ......... .. .. .... . 8 

. .. . .. .. .. .. ... 1 0 

.. ... .. .. 11 

.. 12 

. ..... 12 

2.2.1 Detinition and Concept of Sustai nab le Agri cultural Practi ces.. . .. 12 

2.2.2 Empiri ca l studies on I:'armers investment decision on sustainable 
agri cultural technologies.. .. .. ... ...... .. .. .. . .. 12 

3. RESEARCH MET HODO LOGy .. . .. ..... . .. .... ... .. .. . .. .. .. . ... .. .. . .... 17 

3.1 Description or the Study area ...... . .. .. .. .. .. .... ..... .... . ... ... .. . . .. .. . .. . . .. .... .... . . . . .. .... 17 

" 



3. 1.1 Brief Description of Dangila Dist ri ct.. 
3.2 Method of Data Col lection ......... . 

3.2. 1 Primary Data Co llecti on. 

3.2.2 Secondary Data Collection. 

3.3 Sampling Procedures and Sal1lple Size Detc rl1l ination 

3.4 Method of Data Analys is. 

..17 
. ... .2 1 

. .. 21 

. ..... . .22 

...... 23 

)' .. ..... ... .... ...... -~ 

3.4. 1 Descri pti ve Stat istics ...... . . .... . . . .. .. . .. .. . ...... . .. . .. .. . ... .. .. . . .. 23 

3.4 .2 Econometri c Mode ls .. . ..... .. 24 

3.4 .3 Parameler Estimal ion .. . .. 26 

3.5 Outcome and Hypothesized Explanatorv Va ri ab les ... 27 

4. RESU LTS AND DISCUSS ION. . .32 

4.1 Resul ts of Descri pti ve Statistics .. . .. 32 

4. 1.1 Demographic characteristi cs of respondents .. . ... 32 

4. 1. 2 Socioeconol1lic factors ....... . . . . ... . 36 

4. 1.3 Pl ot Characte ri stics .. .. ........ . .... .. . . ... . ........ . .. . 39 

4. 1.4 Sustainab le Agri cultural Pract ices ..... . ... . .. .. .. .. .. . . .. .46 

4.1.5 Agricult ural Producti on. . .. . .. 51 

4.1.6 Institu ti ona l fac tors ... 56 

4.2 Econometric resu lts . . ....... 58 

5. CONCLUS ION A D RECOMMEN DAT ION .... 66 

5. 1 Concl usions .. ... .......... ... . . . . ... . 66 

5.2 Recomme ndati ons . . ... 69 

6. REFERENCECES 

7. APP EDI XES 

iii 



11"101 \BII" 

Table I: sample respondents se lection proportion to size .. 

Tab le2 : Definiti on and units of measure orthe exp lanatory var iables. ..31 

Tabi d : Distribution of sample house hold heads by gender in investment category ....... 32 

Table4 Di stribution of' sample household heads by age ca tego ry ........ . . '" .... .... ,)J 

TableS: Distri bu tion of sample house hold heads by educa ti on status. 34 

Table6 Di stribution of sample households by fam ily size ...... . . .. ..... 35 

Table7: Di stribution of sample responden ts' responsi bility ... 36 

Table8: Distribution of sample households by farm land holdi ng in hectare category .. 37 

Tabl e9 : Distribution of samp le respondents by land ten ure ........ . ..37 

Table lO: Plot management difference with the app lication of organic fert ili zer .. . .. .. 39 

Table ll : Plot management di ffe rence wi th the app licati on of inorga nic fertilize r ..... ..40 

Table 12: Di stribution of samp le or res pondeills by slope of the plot .. .. .4 I 

Tablel3: Distribution of number of plots ['rom the dwelli ng place ................... .. . .... .43 

Table l4: Appl ica tion of organ ic fertili ze r with respect to status of land degradation .. ..... .44 

TablelS: Distribution of'so il ferti lity status with investment category .. 45 

Table 16: Farmers opinion the ca uses of soi l eros ion and crop yicld reduction .. . ...... .46 

Tablel7: Dist ribution of sampl e responden ts by ca uses of so il erosion .. .. 47 

Table 18: Di stri bution of sample respondents by agronom ic practice .. . ....... .48 

Table 19: Distribu tion of sample responcients by erop rotation sequence .. . ... .49 

Table20: Distribution of sample responcients by experience in minimum tillage . . ..50 

Tabl e2 1: Reasons not prac ti cing minimum tillage .... 51 

Table22: So il and Water Conservation measure done in the last 5 yea rs .. . ... .. 52 

Table23 : Causes oCthe destruction of improved S WC technologies .. ..53 

IV 



Table24: Mean differe nce of the lype crop yield prod uced wi th inves tment .. . .. ... 53 

Table25: Mean difference between crop yield and investment in SA Ps'. . ..... 54 

Table26: Mean di ffercnce between tOla l li vestock unit and investmen t in SA Ps'. . . .. 55 

Table27 : The type of ca ttl e feed mai n source. . .... . 56 

Tq ble28: Di strib ution ofsa l11ple responde nts by extens ion contact. .. ... 57 

Table29: Distribution of sample respondents by di stance li'om the markel in minule ... 58 

Table30: Di stribution of sampl e respondent s by opin ion or ferti li ze r cost .. .... 58 

Table3 I : Di stri bution of sample respondent s by credi t access ..... .. . 58 

Table3 2: Emp irical result s of binary logit Ill oclel ........ .... .. . . .... 60 

LIST OF APPEND IX TABLES 
Append ix Table I: Conversion Factors that are used to esti mate tropical livestock uni t. . .. 80 

Appendix Tab le2 : Va lues of VII" for continuous va riables used in binary log it .. .. ... 80 

Appendix Table3 : Conti ngency coeffi cients fo r disc rete va ri ab les used in binary logit ... 80 

UST OF FIGURES 

Figure I: Conceptual framework on land degradation and decision to in vest in SAPs. . ... 16 

Figure2: Map of Oangila distri ct adopted and modifi ed from topograph ica l map of ElVIA. 18 

v 



ACRONYMS 
AN RS 

BoFED 

CC 

CSA 

DA 

DAP 

EEA 

EMA 

FTC 

GOP 

GO 

GTP 

IPM S 

NGO 

I-Ia 

IFAD 

MDG s 

MOA 

MOARD 

SA Ps' 

SCRP 

SMS 

SWC 

TLU 

VIF 

Amhara National Regional State 

Bureau of Finance and Economic Development 

Contingency CoelTici ent 

Central Stati stics Author ity 

Development Agent 

Di-Ammonium Phosphate 

Et hiopian Envi ronmental Authority 

Ethiopia fl/lapping Agency 

Farmer Training Center 

Gross Domes ti c Product 

Government Organ izat ion 

Growth and Transformat ion Plan 

Integrated Pest rvlanagelll ent Sys telll 

Non-Governmental Orga ni zation 

Hectare 

International Fund for Agri cultural Development 

Mi ll en nium Deve lopment Goals 

Mini stry or Agricu lture 

Minist ry Of Agr iculture and Rural Development 

Sustainable Agricultu ral Prac ti ces 

Soi I conserva tion Research I)roject 

Subject Matter Special ist 

So il and Water Conserva ti on 

Tropica l Livestock Unit 

Var iance Innati on Factor 

VI 



La nd Deg radati on a nd De te rminant s o fFann c rs' In ves tm c nt III S us tainable Ag ri c ultura l 

Practices : T he case o f Da ngila D istric t , Arnh :nH R cg io n, E thiopi a 

Ilainl:lnot Atinl{ut Addi s A baba Uni vers ity, 201 4 

\II"TH \( 1 

Agricullllre is all engine for Elhiopial1 ecol/omy: however. ilS produclivily slill 10\1' due 10 lalld 

degrada/iol1l'eoches hos/ile sirlla/ion. The recollllllellded /l'eo/lJlellfj()I'lond degrodcllioll may he shift fhe 

all previolls cOllvel/lional farming in/a slIs/oinoh/e agl'iculllll'ol practices. SlIsluillahle oj!,l'iclIllllr(l1 

pracl ices(SA Ps ) is a se/ of praCI ices I hal iI/crease producl illilY while conserving suil, which PUI on jirm 

fUlIlldotion of conserva/;O!1 tillage. use of compost. fallowing farm. legu/J/e intereropping and crop 

row/ioJ/. Despi/e /lse of suswmable ogriclIllure is a pOl/ocea .lor aggravoled land degrodclfioJ'l 

parl;cular~)l, for so;1 eros;ol1 and III.f/rieJJl depletion and lIIaxilJli=ing crop produce. bUI il seems a plateau 

jor farmers in Ihe sludy area. This is due /0 lIlallY fac /ul's halllpered llegOlil 'e~r/(tr/Jlers' percepliol1 and 

i/lves/menl i/l SAPs' ill the year 2U 13. This Sfl.I(~V tllere/ure. ossessecl IOlld deg/'odolioll sia/lis OIu.l./aclol's 

fhal facilitating or impeding fonller's decision 011 ;m'es/menl ill SA Ps' il/ DOl/gila dislriel. Alllhora 

Region. Ethiopia. The IIIlIltis/age sOli/pliny, procedllre was lfsed 10 idelll{/j' kebeles and sample 

respolldems. In Ihe/irs! stage, Ihe SIIlC(V orea lI'as jJ/.frp()sive~F seleeled becalfse (llhe presence u./SA Ps· 

practice .... · lind researcher's preferel/ce. Theil. sU/JIple rllrol kebeles iI/ the dis/ricl Ivere Slrulijied ill/() agro 

ecology: 1II0ina dega and kola. vf which. Delllis(f and W/.~/ju-Dul;e kebele were selec/ed ral1d(}II/~)' £I1nl (/ 

/Olal 0./ 120 sample respondent were selec!ed randumly proporlioJ'l 10 si=e ji'OIIl idel1/iJied kebeles. Bolh 

qllolilafive alld quantilolive dula lI'ere collec/ed ji'oll/ sample respondelll ...... jlVhile qualilo/ive data were 

genel'lI/ed frolll observa/ioll. fOC lis group disclission (IIlrl key i/~/o"lI1al1t illlerviews /.Ising checklists. 

Q/.Ianlilol ive were calleeled ./rolll selec/ed .\·wl/ple rcspollclellls lfsing struclllred interview schedule during 

slfrvey lillie .FolI/ ,JcIllUWY 10 Fehruwy 20 13. TJle qlles/iulllwire IVOS pre-tested. revised and administered 

by welllrained enumeratoJ's J'ecrlliledfrolll/he SIflC~)' area. DesCr;plil'e SJaliSlics s/lch (fs./i"equency. mean. 

standard de vial ion, 1-leSI and .-,..1 Ivere used /0 Sllllllllori:e Ihe dolO Ivhile biI101:)1 logif 1II0del wos used to 

iclemi!y the 1II0s1 importan//ctc/ors (hal de/ erllline hOf.{seholds decision to invesl ill SAPs ' Amoflg (alaI 

swnple re~jJolfdelfls. 21. 7 were inveslors and Ihe res/ 78. 3 were nOfl-inveslors. Age . ./a/'/II s;=e. alld pIal 

dislOflce were had signiflcanl mean diflerellce belween nOfl-;m'es/ors (fnd investors. 017 Ihe olher halld. 

sex. edlfcoliOJwl slaws a/houselwld heac/. pur/iet/Ju/iull ill kebele ac/JIlillis/roliull. soi/ler/ilily stU/lfS {fnd 

slope qlplu/ were correla/ed (0 illves/ors (~l SAPs' Reslflt.'; (l binOlY logil lIIodel indicaled /hol sex (?/ 

hOllsehold. age of hOllsehold. suiljerlilil), ,I'IalllS, slope oj'lhe pial, IUl/liber a/plol, plOl dislallce, land lise, 

labor availabilily, TL U exlension c(),,(ac/ 011(1 p(fI'licljJOliol/ i/l kebele adlllinis/ratio/l had sigJlijicon! 

injluence 011 farmers' inves/lllen/ (?lSus/oj,wble agriclIllllre practices. Gellerally. Ihe reslIl/ of Ihis .':; llfC~Y 

indicales Ihal I£ll1d degroc!cfliall is the oggregule oj mally/acinI's. which should be g iven due al/ell/ioll in 

Ihe innovalion and l,.an.~Ier (~lagricul!ural/eehllologies like SA Ps' 

Key words : Land degradation. Sustainable agricultu ral practices. Dangi la distr ict. Bi nary Jogit 

vi i 



INTRODUCTION 

1.1 Baci<grou nd of the Stud y 

Ethiopian Economy is based on agriculture. which accounts 46 percent of GDP and 85 percent 's 

of total employment. Moreover. agriculture is the s ingl e most important source of food for the 

nation (World Bank. 20 13). in countries where agricu lt ure is the mainstay of the economy, land 

degradation in smallhol der farming is one of the fundamental consequences of environmental 

problems causing low agricul tural productivity. The dependency of live li hoods of majority of the 

peopl e on agriculture results in fast and vast land degradation. Land degradation mainl y in the 

form of so i I and nutri ent depletion hom the top horizon of soil has become one of the most 

importan t envi ronmental probl ems (Genene. 2006). Co upled with fast gro wing population. 

erratic rainfall and poverty; land degradation poses a serious threat for declining of agricultural 

producti vity of the nation (Bekele and Holden. 1998). Thi s sector a lso suffers from poor 

cultivation practices and li'equent drought. but recent joint efforts by the government of Ethiopia 

and donors have st rengthened with terribl e starvation (Genene. 2006; Mesfin , 2010). 

Land is the most important natural resource in thi s planet. It is a place from which humans 

beings are exploiting a number of resources (Taffa. 2002). Almost all necessary inputs and 

source of food found from lanel. Howeve r. land is losing its productivity due to a rising trend of 

land degradation (Woldeamlak, 2003; Genene. 2006). The we ll known proximate causes of land 

degradation are deforestation. overgrazing. lim ited so il and water conservation , burning of dung 

and crop res idues, limited use of organic malle I' and declin ing use o1'fallow (Beke le and Holden, 

1998; F AO, 1995; Wagayehu, 2003) . 

Land degradation is an old problem fo r Eth iop ia but new in attrac ting attention of policy after 

1973/74 the devastat ing famine in Wollo . Altho ugh Jollowing thi s wo rse effect of land 

degradation. to overcome the probl em, Ethiopia has been lau nch affo restat ion and conservation 

programs since 19805 with the support of GO and NG O; however. success of it is limited 

(Bekele and Holden, 1998; Genene, 2006; Derejaw, Bekabil , and Wagayehu, 2013). Among 

many reasons inappropr iate farm practices manifested by freque nt ly growing cereal crops 

without using crop rotation. cont i'nuous and long term tillage and less planting of cover crops 
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(Guto el 01., 201 1). This rooted practi ce invi te excessive soil erosion by wi nd and I·vater (runoff) 

and consequences the loss or so il product ivity (Ibid). Land degradat ion in the form of so il 

erosion ge ts att ent ion in th is stud y. Similar to other parts of country. Agriculture in Dangila 

di stri ct is dominant ly practiced rainfed and small irri gation. The viv id mi xed fa rming pract ices in 

the study area includes conventional tillage. over grazing. less use of inorga ni c and /0 1' organic 

ferti lize r whi ch resulted in decl ine of productivi ty due to land degradation reaches hostil e 

situation. Despite of natural resou rce conservati on program held in 1980s throughout the country 

including the study area, thus. ha ve made conservation structures were not maintained . 

Investments in so il and wate r conservation measures mainly in the construction of terraces, so il 

and stone bunds. gull y treatment. BBM , irri ga tion. drainage, use of ino rganic ferti lizers. etc. 

con trib ute to improved land management. Most of land conservation acti vit ies done through 

campa ign. forceful and un wil lingly participation of farmers. money punishment fo ll owed 

absence during construction and constructed by unsk ill ed practioners like traditi onal midwife ry 

in the study area. 

Moreove r. due to dilTel'ent reasons farm ers removed previously constructed SWC structures I'rom 

th ei r lands (Yeraswork. 2000).The household decis ion to invest on land conservation may be 

th us depend on perception on the eros ion problem. willingness. kllowledge uf huusehuld. 

technology. land, labor and farm attributes (Ervin and Ervin, 1982: Bekele & Holden , 1998) 

Besides, most of farmin g households have risk al 'erse behavior: problems come following 

sustainab le land management practices sueh as insecurity of land tenure .. lack of incentives, 

unsuitability of land for farm operation. shortage of land and overpopulat ion (Bekele and 

Holden. 1998; Dessa legn, 1994). Significant progress has been made in increasing production 

over the last four decades; however. prod uctivity has not increased significantl y (Prelly et al.. 

20 I I). The major increase in product ion comes fi'om ex pansion of land under culti vation and 

shorter fallow periods. Populat ion growth is continuing, however. arable land is shrinking in 

many areas (Birhanu and Swinton, 2003). Thus, the ex tensi fication path and the pract ice of 

letting the land lie fallow for long periods are rap idl y becoming diflic ull. making conti nuous 

cropping a common pract ice in many areas. Thi s leads to land degradation. low producti vity. and 

pove rty in the nation . Increasing producti vity through ex pansion of agricultural technologies is a 

key. if not the only, strategy option to increase production (Hailemariam, 20 12). The new 

agricu ltura l paradi gm concerns on save and grow strategy compatible with idea of sustainab le 
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agricul ture system. The pr inc iplcs of sustainable agricultu ral practi ces (SA Ps') are 

environmental ly friendl y. resource conservi ng. technically viable. economica ll y and soc ially 

acceptab le (FAO, 1989). SAPs' is not a si ngle practi ce instead have multi ple components such as 

reduced till age, fa llowing of land, use of manure or ca ttl e dung and leguminous cropping (Ibi d). 

Among mu ltiple components of SA Ps' reduced till age. legume cropping, fall owing farm and use 

of compos t get focus in th is study. Thi s ag ricultural practi ce helps to arrcst land degradati on 

problems and curb to producti vity. I-ience. use of SA Ps' has deserved the environment . increase 

soil f"e rtilit y, and increasing agricultura l productivity has been we ll recognized all over the wo rl d. 

Moreove r. it makes better use of agri cultural resources through the integrated management of 

avai lable so il. water and bio logical resources. combined with li mited ex ternal inputs and 

additionall y contri butes for envi ronmenta l conserva tion. Empirical studies (Bekele and Holden . 

1998; Kass ie et al.. 20 12) ind icated that to reverse so il erosion and to go optimi sti c di recti on 

fld fi II i ng the needed requ irel11ent. adopti ng and adap t ing more res i I ient, intensi fi ed and 

sustainable agri cult ural production systems is a pri ority action for sma ll holder farmers. 

Unl uckil y. Smallholder farmers may fa il to full y accept suggested agri cultural technology 

packages due to many facto rs including reso urce and info rmat ion constrai nts in line with land 

ten ure right. credit and market ( l3 ekek and Holden. 1998). Di ffe rent stakeholders' linkage 

includes researchers. ex tension workers and ia rmers work without or with weak cooperat ion and 

consideration of local situation int roduction of new technology that exacerbates the problem 

instead or minimi zing the pro blem (I saac ef ai., 2009; Oreszczyn ef ai. , 20 I 0). Nevertheless, 

SA Ps' is opt ion less and hospitable to land. wa ter.. livestock husbandry and crop management 

practices that a im to improve producti vity. profi tability and susta inabi lity. Cognizant the 

potential benefi ts tha t SAPs' may preserves advocacy for stakeholde rs speciall y, the lion-share. 

smallholder farming households in volve in thi s secto r. Moreover. in troduced technology 

package are disseminated as bl anket for all areas without conside ring agI'o ccology and farmers 

parti cipation but should be smart. nex ible and adaptable to local condi ti ons by (Mo ti . Bekele. 

and Mena le. 20 12). 
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1.2 Sta tement of the Problem 

Transfo rm ing agriculture and expanding eco fri endly agri cu ltural practi ces is a precondition fo r 

sustained economic growth. In Ethiopia. population is increas ing at a larming rate ; fa rm size had 

shrunk from 2 ha to less than one ha in recent years. Th is results land degradat ion in the form of 

so il eros ion and nutrient depl etion, gets attention in this stud y. The main responsible causes of 

so il erosion include wi nd , runoff~ overgrazing, ex pansion of culti vati on and improper farming 

practices man ifested by continuous cu lt ivation and plough of hi ghl y steep slopes. 

Th is stud y was conducted in Dangil a di strict. found in f\mhara regional state, which was hi ghl y 

product ive area in the region. Thi s area has a potential of produce all va ri eti es of crops and 

li vestock with both rai n fed and irrigation fa rming. The di stri ct was gifted with abandoned fe rtil e 

so il , inc lined and highl y steep slopes and natural amenit ies li ke Ti ski waterfal l. Agri culture is the 

major live lihood activity and source of income generation for Ethiopia , in particular Dangila 

d istrict farmers with slash and burn fa rming. frequent till age including hi ghl y steep slope ends up 

with soi l erosion, moi sture loss , low crop and livestock productiv ity. 

Nowadays, thi s area ex posed to so il fertilit y depletion. mo istu re shortage. errati c rainfall , food 

insecurity and dec line of agri cul tural product ivity. These results brought due to practici ng cereal 

mono croppi ng, collection of crop res idue after harvest. free and overgrazing of cOlllmuna l land, 

populati on growth , and deforestation like other hi ghlands of no rthern Ethiop ia . Unbalance land 

management interventions wi th the current leve l of land degradation is still a growing challenge 

to smallholder farme rs on the deg raded area to meet both immed iate economic obj ecti ves and 

sustai nable environment. Thus, adopti on 01' sustainable agri cultu ral techno logies and innovations 

ga in due attention because of it is assumed to provide increase product ivity to assure food 

security and arres t so il erosion, in line with millellnium development goals (MDGs) and GTP of 

the country. Agri cultural technologies li ke SA Ps· (e.g. improved crop va ri eties, chemical 

fertilizer, pesticides, fallow ing lim". compost use. legume cropping) are quit important to 

rep len ish soil erosion, water shortage and food insecurity. These practices play no n­

commensurate ro le in terms of safeguarding the environment, keeping so il hea lth, moi sture, 

adding hUlllUS, inc reas ing produc ti vity and ass uring food secu rity. In Sub Saharan Africa 

indi cate that most of adopti on stud ies to date conduc ted in the coun try broadly focused on 

emphasized on green revolution techno logies e.g. ado ption of improved crop var ieties, chemi cal 

ferti li ze r, modern beeh ives , SWC measures in both arid and watershed areas. and crop protect ion 
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( Kassie et ai., 20 11 ), The attention given for adoption of SA Ps ' up 10 now is very lo w, Research 

into the deterl11inants of investl11 ent in SAPs' has, however, been lil11ited, DilJerent so il 

conservation activities have been undertaken throughout the country including the study area by 

governl11ent like cOl11l11una l terrace, trench, soil bunc!. broad bed l11aker (88M), stone bund, cut 

off drain and the like, Despite of' this, most of resou rc e conserva tion activities have been one 

seaso n and couldn't so far from becoming buzzword , Furthermore, elTect iveness, technical 

feasibi li ty and sustainability of phys ical SWC structures al so questionable, Farmers' decision to 

accept and implement multipl e components SAPs' which are interrelated activities l11ay be 

impede by their perception to land tenure, farm size, labor and cattle holding, Thus, soil eros ion 

pl'Oblem st ill become visibl e and persist major causes lor low prociucti vit y, In Ethiopia, in 

response to extensive degradation of the resource base, new land conservation technologies were 

introduced in some degraded and food deficit areas, mainly through food-for- wo rk in the early 

1980s (8ekele and Holden, 1998) , Despite these effol'is, the natural resource base is deteriorating 

ti'om til11e to time, It wil l be diiTicult protecting the natural resource base" unless perception of 

farmers to land degradation hazards changed towards the natural resource management. Farmers 

perce ive le ve l of land degradation dilferentl y, They ha ve dilTerent percepti on levels for the 

environmental benefits of their farmlands they are wi ll ing to gel. In the same manner, farmers 

have different tackling actions based on their perception levels, 

Soil eros ion due to high tillage frequency and other so il management problems has seriously 

affected ove!' 25 % of the Ethiopian highlands (Kruge r el 0/, 1996) . Such detrimental effect of 

soil eros ion and water stress can be improved to some extent by other management options like 

SAPs ' , including reduced tillage, use of fa llow, const ruct ing SWC structures with regular 

maintenance, use of man ure and legume cropping, Concurrently, farmers condition and know 

how about new technology in Dangila district is limited because of lack of information on the 

practices, escal ating price of inputs and demand lor crop residue as foclcler. This inhibits 

investment in reduced tillage, leguminous cropping and COl11postuse, The objective of this paper 

is to fill this gap, identify farmers ' perception and understati ng so il erosion, explore factors that 

affect farmer's decision to invest in sustainable agricultural technologies and practices, 
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1.3 Objectives of the Study 

The overal l goa l of thi s study is to ex plo re I~lrme rs ' percepti on of land degradati on and 

facto rs that determi ne farmers ' decis ion to in vest in SAPs' in Dangila distr ic t. 

Spec ifica ll y thi s stud y intended to address : 

, T o ident ify fa rm ers perception and understanding of so il erosion problem 

r To assess fac tors affec ting for the use of se lec ted SA Ps' in the study area . 

r To expl ore the association of between soil erosion and SA Ps' , 

1.4 Significance of the Study 

Thi s study will be im portant for the Agri cultural o ffi ce of Dangila distri ct by prov iding 

information and goocl opportuniti es to ex tend for other areas hav ing the same agro ecological and 

some other characteri sti cs with sligh t modificati on . Thi s study was invest iga ting leve l of so il 

fe rtili ty status. crop-li vestock producti vity, and related problems and prov ides information on the 

stud y area. SAPs' have ample benefi t like safe guard the environment, improvi ng agri cu ltura l 

prod ucti vity. sav ing labor and time. SA Ps' are ap pli cable to a ll crops including annual crops, 

hort icultural crops and tradable crops. It is a holis ti c approac h to fa rilli ng and includes integrated 

pest management system (IPMS) . Moreover, SA Ps' will be the future developmen t direction of 

(, our country because it is a key to adapt and miti gate climate change, to conserve water and so il. 

keep the quality of soi l . increase agricul ture and sa feguard enviro nment as a viab le concept 

towards susta inable deve lopillent. This study was generate informati on on fa rmers understand ing 

problem of land degradati on and their dec ision behavio r on investment in sOllle components of 

SA Ps' such as crop rotat ion, use 01' CO lllpost, red uced ti llage. and legume cropping which 

provide ca ll s fo r the need to bring on desk va rious stakeholders incl uding fa rmers, farmer 

organizations, government and its agents, NGOs. the pri vate sector in Dangila d istr ic t. 
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1.5 Scope and Limitation of th e Study 

Since the stud y is focus in investigati ng the level of soil erosion and farmers reacti on as a 

treatment using local ly viable SA Ps' in Dangil a district is the fi rst of its kind . The stud y was 

ca rr ied out by survey ing a sample of 120 farm households fro m two rura l kebele admi nistrative. 

The study was generate informat ion on samp le households by assess ing main ly four f'actors such 

as persona l and demographi c. socio-economi c. plot characteri sti cs and institut iona l factors that 

may hinder farmers dec ision to in ves t in SA Ps' in order to taste the fi'u its of it. Since thi s study 

take assum ing represen tative sample of the distri ct population because of budget and time the 

st udy mayor no t representati ve of the enti re populat ion of the di stri ct. There fore. its scope is 

limi ted in terms of coverage and depth owing to financia l and ti me resources. 

1.6 Organizat ion of the Thesis 

The res t ofthi s thes is is organized into fi ve chapters. Chapter Two reviews the relevant literatu re 

that includes defi nit ion of important terms and concepts of land degrada tio n. causes and 

conseq uences of land degradation. fanner's perception of land degradation, and the concept of 

sustai nable agricultural practi ces. In Chapter Three. brief descri ptions of the study area and 

research methodology are presen ted. Survey resu lts are discussed in Chap ter Fou l'. Fi nal ly. 

Chapter Fi ve presents concl usions and recommendations ol'the study. 
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2. L1 TERARUTE REV IEW 

This chapter contains Illainl y concepts of land degradation. causes and consequences o f land 

degradation. farille rs' perception of land degradation and in part two concepts of susta inable 

agricultu re and conceptual fraillework of larille rs' decision to invest in SAPs' 

2.1 . Definiti on and Concepts of Land Degradation 
Land deg radati on: It is defined as the loss of utility or potential utility through the reduction of 

or daillage o f physical , socio-cu ltural or economi c feature, and/or reduction of ecosystem 

diversity. There may be a single cause or a cOlllp lex Illix of causes. Accord ing to (FAO. 1994). 

land degradation is the temporary or perillanent lowering of productive capac it y of the land. 

Nutrient depletion: nutrient depletion refers to the deterioration in soil physica l. che illica l and 

biologica l properties. So il nutrient depletion occ urred when the inflows of nutrients to the so il 

through Illanure, cheillica l fertilizers . biological nitrogen fixation , addition of waste or plant 

materials frolll outside the systeill . atmospheri c depos ition, and sed illl entati on are less than 

outnows due to the crop harvesting. remova l of crop res idues. erosion. leaching and gaseous 

losses (S toorvogel and Sillaling, 1990). 

Soil dcgrmlatio n/soil erosion/: soil degradation is caused by natural and hUlllan fac tors. 

According to (Oldeman et al.. 1991) so il degradation is a process that descr ibes hUlll an induced 

phenoillena. which lower the currcnt and/or fut ure capac ity of the soil to support hUlllan li fe. 

In a general sense. so il degradation could be described as the deterioration of so il quality. or in 

other words the partial or entire loss orone or Illore funct ions of the so il. 

So il li nd watel' conservation: are not silllpl y structures defined st ri ctl y by engineering 

parailleters: they are the SUIll of pract ices involved in Illanaging soil and ,·vate r in agri cultural 

setting al so include agro-forestry, agronOlllic and tillage practice (Reij, 199 1). 

Land being the crit ical agricultural resource (Carlson et a l.. 1993), it is the basis for surviva l of 

most people in Ethiopia. The largest proportion of the GOP and eill ployment for labour is 

con tributed frolll the agriculture sec tor. Despi te of thi s. land is se riously threa tcned by land 

degradation throughout the country. threateni ng both the economic and surviva l orthe people. 

Land degradat ion in Eth iopia is a severe probl em that leads to low agricultural productivity. 

wh ich enforces the government to introduce land conservat ion technologies. Natu ral resource 
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degradation in genera l and land degradation in particular has a great effect on the econom ies of 

de ve loping cou ntries (Aya lneh. 2002) . It is one of the most criti ca l envi ronmental issues facing 

many countri es today (Genene. 2006) . Land degradation and so il degradat ion are o ften used 

interchangeabl y: however la nd degrada ti on has a broader concept and refers to the degradat ion 

of soi ls, wate r, climate, and fauna and flora (A lemeneh et al.. 1997). 

Land degradation refers to changes in the qualities of soi l, water and other characteri stics that 

reduce the abil ity of land to produce goods and services tha t are va lued by humans (Wiebe, 

2002). Though there are many fo rms of land degradati on. so il degradation is the main foc us of 

this research work. So il degradation is a spec il~c subset of land degradati on that describes a 

decline in the so il quality encompassing the deteri oration in physica l, chemi cal, and bio logical 

attributes, which comillon ly man ifes t itself through soi l erosion, soi l fe rti lity depletion. so il 

compaction and so il pollution (A lemneh et aI. , 1997; SADAOC, 2002). 

Soil erosion is not a new phenomenon: it has been a problem since human beings started 

cultivat ing the land (Gete, 2000) In much of the Ethiopian highlands soi l degradation that is 

caused by so il erosion has reached a stage where it is increas ingly difficult to even main tain the 

present day production of basic foods , a level that is already insurticien t in some regions (Gete , 

2003). So il degradation is a major environmental probl em causing I,vide spread and seri ous 

impacts on wa ter quality, biodi ve rs it y and the emission of climate changi ng green house gases , 

In African context the in troduc tion of conserva tion practice as an aspec t of public policy IS 

related to colonial history (Atakil ite, 2003). It is widel y perceived to be a major problem in sub­

Saharan Al1'i ca (Scoones et aI., 1996). In Ethiopia the exac t time when acce lerated erOSion 

became a human problem is no t known (Thomas, 199 1). Among the el i fferent human 

interventions that accelerate so il erosion process. agricu lture is the most important and most so il 

erosion occurs on cultivated lands (Hudso n. 1986; cited in Wagayehu. 2003) . A potent ial 

consequence of more in tens ive agri cultural production is increased so il erosion from cropland 

(Ca ri son et aI. , 1993), 

2.1.1. Causes of land degradation 

There are four major causes of land degradation: deforestat ion, overgrazing. agricultural 

activities. and over explo itation (McC lelland. 1997). The wel l known pro ximate causes of land 

degradat ion include deforestation , overgrazi ng, li mited SWC measures. lim ited app li cation of 

nutrients/organ ic matter, burn ing of dung and crop res idues and cieclining use of fal low (FAO, 
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1995: WagayehlL 2003). In Afri ca. the contribut ion of di ffe rent management factors to wards 

land degradation is est imated to be 49%. 24%. 14%. 13% and 2% for overgraz ing, mismanaged 

agricultura l acti vities . defores tation. ove rexplo itati on and industrial ac ti vit ies (Van lauwe et a l.. 

2002). respectively. 

Agricultural mismanagement of soil and water reso urces include non-adoption of soi l and water 

conservation practices. improper crop rotati on. use of marginal land. insufficient andlor 

excess ive use of ferti lizers. mismanagemen l of irrigation schemes and over pumping of ground 

water (FAO. 2001). Lack o f earl y awareness abo ut so il erosion and soi l fert ility decline by 

farmers is another poss ib le cause of land degradat ion (Bekele. 1998). These all are direct ca uses 

of land degradation primarily caused by human interventi on ex posing natu ral resources to 

depleti on and loss. I-Iuman interve nti ons ex pose Ihe so il to eros ion and induce depletion of 

natu ral capita l asset of society (Wagayehu. 2003). In the sub-Saharan Africa. the major agents of 

land degradation are water eros ion, wind erosion and chemica l degradation that affected so il loss 

by 47%. 36% and 12 % respectively (Tilahun . 2002). 

Population increase, land shortage. insecure land te nure. poverty and economi C pressure are 

indirec t causes of land degradation (FAO. 2001: Terefe. 2003). Popu lation gro wth has long been 

considered a prime cause o f environ men tal degradation . It fo rces fa rmers to culti vate marginal 

land (FAO. 1995). With curre nt trend of population growth there is a poor prospect for 

eco logica l sus tainabi lity and economi c viability of the current agri cultural practice unless an 

effort is made to integrated development in fam il y planning, enviro nmental rehabilitation. and 

agr icu lture supported with enabling policy (Yohannes. 1999). Foll owing the dire predictions of 

Thomas Malthus. populat ion pressure is a cause to poor so il fe rt ility leading to decreasing crop 

yield (Mi llion , 1996). As a result of reduced size of land holding owing to high populati on 

density. intensive culti vation. steep slopes. over grazing, and intensive rain fa ll have resulted in 

much of the topso il be ing washed away (Ibid). Through intensive mismanaged cu lti vation. man 

has destroyed the ori ginal crumb structure and depl eted the nutrient make up of soil s. 

Significant numbers of studies from Africa have al so presented the optimistic view that the 

populat ion Increase leads to intensification o f production. tree planting and conservation 

activities. for example the Kenyan Machakos di strict (Yohan nes. 1999: Atakilite. 2003). 

10 



A study made in north western Ethiopian highlands by (Gete , 2000) concluded the absence of 

sound land use tenure policies (frequen t changes in the tenure systems and frequent distribution 

of land). popu lation pressure. weak economic development strategies, unstab le institutional 

ti'ame works, and weak link between research and extens ion have all been found to be root 

causes of so il degradation and are major policy constrain ts discourage the fanne r from making 

any sort of investments in the land to use it in a suitable way (Ibid). 

A stud y made by (Dione. 2002) , on land ten ure systems in Africa reported that. farm land he ld 

under exclusive and secure land rights ( e.g. titl ed land) is more product ive than farmland under 

other forms of ri ghts (e.g. coml11una l lands). He reported tha t. when fam ili es believe that the land 

tenure system is unfavorable to them, they are reluctant to invest in good agricu ltural practices , 

such as soi l and water conservat ion and management (Dione, 2002). 

In si milar fashion , in Eth iopia with the lack of land ownershi p, fa rmers have the tendency to 

make the land less attract ive to others (FAO, 200 I). The curren t land policy of Eth iopia, i.e .. the 

ri ght to use and transfer to thei r children is expected to affect long term investments incl uding 

construct ion of conservation bunds. planting trees. short term lal lowi ng and the like (Til ahu n, 

2002). In add iti on to insecure tenure, communal grazi ng land and wooded areas fo r the 

extract ion of lirewood give ri se to land degradation. 

2.1.2. Co nsequences of land degradation 

Land degradat ion has a negat ive connota tio n that implies the loss of val ue wi thin the 

environmental-economic system (Gretton and Salma. 1997). Land degradation effects on 

agricultura l productivity are manifested through thei r impacts on both, the average and variance 

of yield. as wel l as the total factor product ivity of agricultural production (FAO, 200 I). It affects 

agricu ltura l productiv ity. leads to clea rance of fo rests and native grasslands as exist ing land loses 

productivity. and leads to off-s ite pollut ion and loss of product ivity and amenity va lues (Gretton 

and Salma. 1997). Soil degradati on has resulted in decreased food production, droughts. 

ecologica l imba lance and consequent degradation of the quality of life (FA O. 1995). 

The soi l conservation research project (SCRP) has estimated that about 1.5 bill ion tones of soil 

are eroded every year in Ethiopia (ib id ). Sim ilarly. the Ethi opian high lands reclamation stud y 

estimated that between 1985 and 20 I 0 the rates of land degradation will cost 15.3 bill ion 

Eth iopian Birr, most of which 78% is due to crop fa il ure or low yields and 22 % is due to 
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decreased li ve stock population (Thomas, 199 1; I(ruge r, 1996) . The natural capi ta l asset 

depleting effect, soi l erosion al so induces immediate on site effec ts, those that happen at the site 

where erosion occurs, and olT-s ite effects which have pos iti ve or negati ve effec ts as the soil 

leaves the boundary or the li eld due to eros ion and lor watershed (Wagayehu, 2003) . 

2. 1.3. Fa rmers' perception of land degradation 

Adoption of conservati on technologies is likely to Increase with recognition of the eros ion 

pro blem, slope and area of the parce l. ava ila bi lity and diffusion of information about 

conservation needs and options. increased in land- labour ratio. and anticipation 01' higher retul'll s 

with conservation (Bekele and Holden, 1998) . These I'indings emphasized the associati on of soil 

eros ion status in re lation to adopti on of Sustainab le agricu ltural practices. 

The responses. commitments and responsibilities required l'or the success of formulati on of 

appropriate resource management poli cies depend on percept ion of the problem by smallholder 

fa rmers (Ayalneh, 2002) . Factors li ke land tenure .. size of farm holdings, ava ilabili ty of credits .. 

the use of farm inputs. availabi li ty and effec ti ve ness of agricult ural ex tension service, fa rmers' 

awareness of avai la ble tec hnologies, farmers ' abi li ty to alIord and apply technologies. and 

overall agricultural in frastructure contribute sign ifi cantl y to the ac hievement of sustaina ble land 

use (Gell ellc . 2006). 

2.2 Sustainable Agricultural Practices 

2.2.1 Definition and Concept of Susta inabl e Agr icultural Practices 

Susta inable agric ulture can be broad ly defined as an agri cultural system in vol ving a combination 

of sustainable production practi ces in conjunction with the di scontinuation or the reduced use of 

producti on practices that are potentially harmful to the environment (DeSouza et aI. , 1993; FAO 

2008; Kass ie et 01 1.. 2009). The Food and Agri cultural Organi zations (FAO) argues that 

sustainable agri culture consists of li ve l11aj or att ributes: it co nserves reso urces (e .g. la nel. water. 

etc) , and it is envi ronl11entall y non-degrad ing. technica ll y appropriate, and economical ly and 

sociall y acceptable (FAO. 2008). 

Investment: It is a com bined decis ion and lor effort of asset li ke time, labor and resources 

imp lemented in land conservation and max imi zing ag ri cultura l producti vity. 

In practi ce. susta inable agriculture uses fewe r ex ternal off-farm inputs (e.g .. purc hased 

fertil izers) and employs locall y availa bl e natu ral resources, as we ll as purchased in puts, 1110re 
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efficientl y (Lee, 2005; Kassie et aI., 2009). In Ethiopia where the agriculture sector, the most 

important sector for poverty reduction has been unde rmi ned by lack or adeq uate plan t-nu trient 

supply. dep letion or so il orga nic marter. and so il erosion (Grepperud , 1996) . [n an effo rt to 

overcome these chal lenges, the government and non-governmental organ izations ha ve 

consistent ly promoted chemi cal fert ili ze r as a yie ld-augmenti ng technology. Despi te thi s 

promot ion . chemical fertil izer adop ti on ra tes remain very low (Byerlee et aI., 2007). and in some 

cases, there is ev idence suggesti ng a ret rea t from fertil izer adoption (EEA/ EEPRI. 2006). 

poss ibl y due to escalating ferti lizer prices and prod ucti on and consum ption risks (Kassie, Yesuf, 

and Kohlin , 2008; Hailemariam. 20 12). 

Moreover. the water- retention characte ri stics of conservat ion til lage (Twa rog, 2006) make it 

especia ll y appeal ing in water-deficient lill'llli ng areas, as is the case in one or our study areas. 

Consequently, since 1998, Ethiopia has included conservat ion till age as part of its ex tension 

packages to help reverse ex tensive land degradat ion (Sasakawa Africa Association, 2008). 

Al though encouraging adoption of conservation tillage is important. an eq uall y if not lllore 

important aspec t is whether or not it en hances produc ti vity. In Ethiopia the economic returns to 

so il and water conservat ion invest ments. as we ll as their impacts on productivi ty, are greater In 

areas wi th lower rainlall than in more humid areas (Su tcliffe. 1993; Beni n, 2006). 

For thi s paper, the researcher examincd the product ivi ty gai ns assoc iated wit h farmer's 

in vestment dec ision on sustainable agricu ltural practices, wi th a pa rticular focus on use of 

red uced till age. use of manure. fallo w and legume crop rotation and legullle intercropping. A 

finding suggested in areas with lower rainfall. reduced tillage had signifi cant impact on crop 

productivity, and in higher rainfall areas. chemical ferti lizer had higher significant productivity 

impacts (Kassie et al.. 20 12). This impl ied that technology performa nce va ri es by agI'o ecology. 

Conservation agriculture and the use of organic fert ilize rs (e.g., compost) are two examples of 

susta inable agricu lture pract ices. Conserva ti on agriculture seeks to achieve sustainable 

agricu lture through minimal so il di sturbance (i.e., zero- or minimum-till age la rm ing- st ubble 

till age). permanent so il cover. and crop rotations (Kassie et al.. 2009). The potential benefits 

[i'om conserva ti on agri culture li e not onl y in conserving but also in enhancing the natural 

resources (e.g .. increasing soil organ ic martel') withou t sacr illcing yield levels. Thi s makes it 
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poss ible for fleld s to act as a s ink fo r ca rbon di oxi de, increases the soi l' s wate r-retenti on 

capac it ies. and reduces so il erosion . It a lso cu ts producti on costs by reduc ing time and labor 

requi rements. as we ll as costs assoc iated with mechani zed farm ing, e .g .. costs of foss il fu e ls 

(FAO. 2008). Des pite to th is, its adoption s tatus in thi s s tudy area has been limited. 

The agri culture sector in Ethiopia is the most importan t sector for susta ining growth and 

red ucin g pove rty. Ho weve r, lack o f adeq uate nutrient supply, the depl etion of.' soil organi c 

matter, and soil e rosion are major obstacl es to sustai ned agricul tura l production (Grepperud , 

1996; Kassie e t a I., 2008). The key to a prolonged increase in agricultural production is to 

improve producti v ity, whi ch can be achieved through better techno logy and effic iency. Inorganic 

fe rtili zer remai ns the main yield -augment ing technology being aggress ive ly promoted by th e 

government and inst itutions. Despite thi s, inorgani c fe rtili zer adopt ion rates remain minimal. 

Thus, given the aforement ioned challenges to inorganic fertilizer adopt ion , a key policy 

in tervention fo r susta inab le agriculture is to encourage adoption of agri cul tu ral techno logies th at 

rel y, to a greater extent, on renewable loca l or farm resources. Organi c farming practices, such as 

compost and conservation ti llage, are among such technolog ies. The wate r retention 

characteri stics of these technologies (Twa rog, 2006) make them espec ial ly appealing in wate r 

deficient fa rm ing areas, such the Tigray region of Eth iopia. fvlost countri es in sub-Saharan 

Africa , includ ing Eth iop ia, heavi ly depend on agriculture th at is dominated by subsistence 

smallholder fa rmers. The fate of the agri cultu ral secto r directl y affects economic growth. food 

security. pove rty alle viat io n, and soc ia l we lfare. The performance of agricu lture in this region 

has not lived up to expectatio ns, characte ri zed by decades of ups and downs. 115 low level of 

producti vity is em phas ized by the sta ti stic that wh il e th e sector emp loys abo ut 67 percen t of 

labor fo rce, it contributes onl y about 17 percent of the total gross domestic produc t. The ave rage 

intens ity offertil izer use in sub-Saharan Att-ica is on ly 8 kil ograms per hectare of culti vated land , 

much lower than in other deve loping co untri es (Mo rri s et a l. , 2007). 

The adoption and di ffusion of spec ifi c sustainable agri cultura l practices (SAPs) bave become an 

im portant issue in the deve lo pment policy agenda for sub-Saha ran A ti' ica (A iay i. 2007), 

especiall y as a way to tackl e these impedim ents. T hese practi ces are conservati on tillage, legu me 

inte rcroppi ng, legume c rop rotarions, im proved crop varie ti es, use of animal manure. 

complementary use of orga ni c fertil izers . and so il and stone bunds (De So uza et aI., 1999; Kassie 
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and Zikhali , 2009; Wol lni et aI. , 20 10). The potential benefi ts of SA Ps' li e no t only in conserv ing 

but al so in enhancing the natural resources e.g. La nd and water without sacril'i ci ng yield levels. 

Furt hermore, by reta ining fertile and func tioni ng soils. SAPs can also have pos itive il11 pac ts on 

food securi ty and biodiversity (Wol ln i et al. . 20 I 0) . Crop rotati on and d ivers ifica tion via 

intercropping enable fa rmers to grow products that can be harvested at di ffe rent times and t11at 

have different clil11 ate or environl11e nta l stress-response characteri sti cs ( l-Ia il emarial11 , 20 12). The 

sal11e is true in Ethi opia, where. despi te accelerated erosion and co nsiderab le efforts to pro l11ote 

va rious soi l and wate r conservat ion tec hnologies . the adoption of l11 any recommended measures 

is l11 inil11a l and so il erosion contin ues to be a probl em (Bekele and Holde n. 1998). Moreover, 

relative ly li ttle empi rica l work has been done to fo rl11a lly examine the socioeconom ic fac tors that 

inlluence the adoption and di ffus ion of SA Ps, especial ly conserva tion till age. legul11e 

intercropping, and legume crop rota ti ons (Are llanes and Lee, 2003). 

Given that resou rce degradation and cl imate change can irreversibly destroy the reso urces 

needed fo r food prod uct ion and agricul tural inco l11 e generation, it is c rit ica l to identi fy the 

factors, incentives and po li cies that prol11o te fa rm-level adoption of SA Ps. Many stud ies have 

been performed on the adoption of new techno logies by agri cultural producers. However, 

relati vely litt le empirica l wo rk has been done to formall y exami ne the socio-economic fac tors 

that infl uences the adoptio n of SAPs (Hailel11a ri al11. 2012). 

In general , cognizant of the problel11s land degradation motivates farl11ers decis ion to invest in 

sustainab le agricultural practices. Di sappointedl y, Jarmers decis ion of investment in sustai nable 

agri cu ltura l practices may be hindered by in tertwi ne and interrelated fac tors like personal and 

demographi c fac tors. socio-economic facto rs, pl ot characteristics and instit utional support as 

shown be low diagram mat ical ly. 
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Figu re I : Conceptual rr<lmewori< on land degradation and li lt"l11ers' dec ision to in vest in SA Ps' . 

Source: adopted and modi ll ed from Bekele and Holden (1998) 
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3. RESEARCH IVIKfIlODOLOGY 

3.1 Description of the Study Area 
In Ihi s chapler descriplion o /" the sludy area. Ill elhods of daia col lec lion and analys is as we ll as 

definit ion of variables and forlllulalion of hypolhes is are di scussed in deta i I. 

3. 1.1 Brief Description of Dangila District 

Dangila is one of the seven di slri cts in Awi zone with an area 772.3 squa re kilometer. II is known 

10 be Ihe fourth largesl in the zone with respect 10 its area coverage. Its border linked in East with 

Mecha di stri ct (West Gojjam). in West di recti on wi th .lawi di strict. south with Fageta Lekoma 

(Adi s kidam) di strict and to the Northeast direction with Achefer distri ct (West Gojjam). The 

capital city of Dangila di stri ct is Dangila town and located 38 kms from Awi zone town 

Enjebara. 78kms from Amhara region city Bahir Dar and 48 5kms to the Northeast frol11 Add is 

Ababa. the capital city of Ethiopia. The di strict has 27 rural kebe le admini strati ve and six-urban 

kebele admini strati ve. The di stri ci has large ly Orthodox Tewahedo Ch ristian be li evers ' 

residential area and smal l numbers of Muslim followers li ve since it s establi shment after 192 8 

ftalian invasion still now. The study was conducted in two rural kebe les ca ll ed Demisa and 

Wufla-Dali e. They ha ve in su m comprises a total population of 7883. 

3.1. 1.1 Population characteristics 

Based on 2007 populalion and house census and 200911 0 ANRS sample survey report projection 

results. about 190,943 people was expected to li ve in Dangila di strict Among those. 94,160 

were predicted to be male (49. 3%) and 96.783 (50.7%) to be female. 

In addition. the prediction results indi ca tedl hat. 155 .466 (81.4%) people ex pected 10 li ve in rural 

areas and the rema ining 35 ,477 (18.6%) people in towns. The population density orthe distri ct is 

abo ut 247.3 people per kilometer. The economical ly act ive population ( 15-64) years of age 

acco unts 5 1.8% of the total population. 
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Figure 2: Map of Dangila district adopted and modified from topographical map of EMA (1987) 

3.1.1.2 Climate 

In terms of traditional agro eco logy class ification, the district can be categorized mainly into two 

Agro ecological zones. These are Woina Dega (middle altitude), which mask large about 86 

percent of the total land mass, and 22 rural kebeles and all urban kebeles, and the Kola (low 

altitude), which covers about 14 percent of the total land mass and 5 rural kebeles. The district 

an nual rainfall ranges from700-1200mms and an nual temperatures ranges from 16-35 °c as the 

information obtain refers BoFED (20 I 0). 

3.1.1.3. Topography and soil 

Grad ient and plain are the two major topographical features of Dangila di strict. Those kebeles in 

the wo ina dega have high ly plain topography. On the other hand, about 3 kebeles have flat type 

of topography. The type and texture of the soil varies to a great extent. Those kebeles that are 

located at low to mid-altitude mostly have heavy red to brown soil. On the other hand, lowland 

kebeles have gray, red wh itish and black so il (unpublished data). 
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3.1.1.4. The farming system 

The farming system in the Dangila district is characte ri zed by mixed farming. T he agro-climatic 

cond ition of the district conducive for: Tefl', Ma ize. Mill et, Barley. potato , linseed, Nige r seed 

(Nug). chi ck pea, pea, bean . whea t and barley a re · the dominant crops ti'equen tly gro wn in the 

di st ri ct. Production is und ertaken mainly by waiting the ra in y season that is once per year. In 

add ition rainfed in some part of kebeles use irrigat ion to support their income and fam ily food 

sup ply . The land use system is mainl y influenced by the land tenure. Regard ing the land tenure 

system, all fa rm households in the stud y area as in th e rest of the coun try, had been en tit led to 

use their holdings but not al lowed mortgag in g or se ll ing it. The land size vari es from one kebele 

to another due to the differences in th e availab le land resource and the populatio n size among the 

kebe les . Farmers in the study area use the ir land mainly to produce cereal, oil, cash crop and 

vegetabl es and spices and to some extent to graze the ir animals. They ne ver leave the ir lands as 

fallows. because there is an obvious trend of sh rinking la nd -ho ld ing from time to time, whi ch is 

a lready be low the optimum ho ld ing size to provide a li ving with the ava ilabl e technology being 

used by th e co mmunity. 

3.1.1.5. Agricultural extension 

[n Amh ~lra region, the Burea u of Agricu lture and Rural Deve lopment is the principal responsihle 

to run extens ion of agricu ltura l techno logies that are deve loped and released by research centers. 

At present the extens ion approach is undergo ing a transition from one DA in each kebele or 

vi llage to 4 spec ialized diplomas or degree graduate DAs in each fa rmers training centers (FTC). 

When we see the composition and integratio n o f extension work er one special ized and wo rk in 

agri cultural extension , one spec ia l ized and wo rk in plan t or c rop sc ience, one spec iali zed and 

work in animal and ran ge sc ience and one heal th extension worker allocated pe r one rural kebele . 

The main task of the DAs in the fo rmer system/approach was to demonstrate , popularize and 

dissem inate agricultura l technologies and modern fa rming systems. On the other hand. the task 

of DAs in the new system is a bit di ffe rent. It mainly focuses on tra ining farmers at FTC fo r 

longer time. 

3.1.1.6. Livestock production 

Livestock p lay a s igni fi can t ro le in th e mixed l'arming system of the a rea . Their malll 

contribution is in prov iding draft power, cash ge neration , food (example mil k) , and as a wea lth 
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status (symbol). Livestock types kept by the farmers include catt le, shee p and goats, donkey and 

poultry. Oxen a re kept to provide draft power, cows to provide farm ho useholds with milk and 

butter for consumption and sa le, donkeys for transporting goods, whilst shee p, goats and poultry 

are mainly kept fo r sa le as we ll as for th eir meat. The feed sou rces commonly used for li vestock , 

include natural grazing, I-Iay, c rop res idues and in rare cases forest tree leaves . The contri but ion 

of na tura l pasture as sou rces of feed is very limited due to th e extensive mask of the land by 

crops. Consequently, natural grazing for cattl e in parti cular is lilllited to fa rm boundaries and th e 

lo we r s lopes of the hi ll sides . Goat s and sheep are. entirel y fed from the natu ra l vegetation in the 

bushes and hi lls ides but sheep feed as add itional du ring in lengthy winter season res id ues of 

crops like N iger seed and s tra w of millet. At present, livestock based farming is becoming 

reduced and has got lesser eillphas is in the study area. Two contradicting forces play their role 

for th e red uction in li vestock pop ul ation. 

On th e one ha nd , d ue to the ever-i ncreasing trend of popUlation growth , even marginal lands are 

becoilling under cultivation, leaving mini llluill and even no land allocated by household heads 

for grazing and anilllal production. The other cause for the red uctio n of animal popu lation in the 

area is that farill ers use t radi tional and ex tens ive systelll of anilllal production that cannot co pe 

up wit h the prevai ling shortage of grazin g lanel. Therefore, the regional and district agricultural 

experts and other concerned parti es have to do a lot to improve the exist ing probleill. 

3,l,1.7, Infrastructure 

Presence of infrastructu re IS an illlportant veh icle for th e transfo rmation of a rural econolllY. 

Roads and cOlllmuni cation net wo rks. hea lth and educational infrastructures, and potable water 

supply, avai lability and access to input and outpu t Illarkets are some of the infrastructure 

components that a re necessa ry to improve the production and producti vity of th e rural poor. In 

Dangila d istri ct, there a re about 29 satel lites and farmer back yard , 9 ki nder gard ens, 48 

elementary, three hi gh schools and one preparatory schoo l. With respect to health infrastructu re , 

there are 5 hea lth center and 28 health posts. Amon g total rural kebele ad min istrat ive 12 kebele 

as administrative have movab le wi re less telepho ne serv ices . All 6 urban kebeles have permanent 

postal box is install and get services in the d istri ct. When we see the road cove rage. abo ut 2 

kilometers asphalt. 32 kil ometers a ll wea thered and 43 kilometers dry weathered roads are 

ava ilable BoFED (20 10). 
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There are two major marketing places in the di stri ct ca ll ed Dangi la and Chara market places. The 

Dangila market is large r in its vo lume of transacti on than the Chara. In addition to the abo ve two 

market ing places. there are olhers such as Gesa. Abadra and Rob-Gebeya which fa rmers use to 

exchange industrial and fa rm products. Pack animals are the main means of transporta ti on and 

large r share of farm produce is transported us ing them. Human labor is another means to 

transport fa rm produce to the local market (unpubli shed). 

3.2 Method of data collection 
In thi s stud y, both qua litati ve and quantitati ve data were co ll ected to hit the stated objecti ves 

from primary and secondary data sources. Primary data was co ll ected from Focus grou p 

discuss ion. transect and key informant interview (to pre-test the questionnaire and to get in depth 

knowledge of farmers percepti on and deci sion to accept new technology and from survey by 

using structured interview schedule. 

3.2 .1 Primary Data Collection 

The researcher was employed face to face individual interview with help of st ructured 

ques tionna ire, Key informant interview, Focus group discussion and transects to generate bo th 

qualitative and quantitati ve data. 

Household survey: An indi vidual interview was held afte r a couple of days training 

enumerators about the questi onnaire de tail s and how they adm ini stered the structured 

questionnaires used to co llect primary data from selected sample households. At household leve l. 

the necessary data related to the personal informati on. socio-economi c, plot characteri sti cs and 

inst itutional factors that ex pla in fanne rs le ve l of understand ing and atl it ude develop about land 

degradation and attributes that facil itate or hinder investmen t in SAPs was co ll ected usin g 

structured questio nnaire through interviewing the household heads. Interviews were conducted at 

ea rl y morning and late the afte rnoon and ful l working day time during holiday between January­

February 20 13. The enumerators were se lected on the basis of their ed ucational status. local 

knowledge, co ll eagues. close to fa rmers in their wo rk and the like criteria. 

Key Informant Interview: The researcher was made single interview with ind ividuals who have 

knowledge of the study area to generate qual itati ve information specificall y probl ems 
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overwhelming and so lution had been taken. A total of 7 key informants ( di stri ct agri cultural 

expe rts. re li gio us leader and expe ri enced larmers) was interv iewed by the resea rcher himse lf on 

issues related to Agri cultural po li ces directi on. introduced tec hnol ogy and implementation , land 

use and pattern s. ag ri cu ltura l prod uc ti vity. SAPs' sta tus (reduced ti ll age, manure use, use of 

fallow. legume cro pping) . and re lated issues. 

Focus Group Discussions: To in vestigate deep ly and get adeq uate inform at ion on the farmers' 

perception of so il erosion and their decis ion to in vest in SAPs' 8 discussants was se lected . These 

sample d iscussants was selected on basis of weal th s tat us of loca l cond iti on on random basis. 

From two rura l kebeles four FG di scussants in each based on wea lth sta tu s rank was taken for 

discussion. The di scussion was take place on local a reas near to their la rm la nds under th e 

shadow of big indigenous trees and given high care fo r fai r participation. 

Transec t: The resea rcher himse lf was make informal (on site observat ion) of sample kebeles 

land use and patte rns. cropping system. animal husba ndry, vegetation, landscape and biophysica l 

conservation stru ctu res made previously by local fa rm ers th rough sys tematic wal kin g. At the 

time of transect. the resea rcher was take picture of biophysical structures construc ted by local 

fa nners both traditional and modern ones. 

3.2 .2 Secondary Data 

Secondary data was reviewed and co ll ec ted from related to institutional. bio-physical and soc io­

economic features of the trend SAPs'. I-Ience. to get such important data the in vesti gator was 

gather informa ti on on SAPs such as Dangila dis trict Agri cul ture and Rura l Deve lopment Offi ce, 

Am hara Regional Bureau of Agriculture and Rural Development, M inistry of Agricu lture and 

Rural Deve lopment , Rel evant GO's and NGO's, Add is Ababa Univers ity library (both 

documentat ion and internet) as we ll as publ ished and unpublished document s and other pe rtin ent 

docll ments. 

3.3. Samplin g procedures and sa mple size Determination 

For this study a multistage stratifi ed sampling techn iques was app li ed by a researcher. In the first 

s tage , purposive sampling was utili zed to select Dangila district because of the resea rcher 

preference . In the Second stage. from thi s d istrict amo ng 27 rura l kebe les admi ni strati ve (RKA) 

stratified based on agro eco logy the n two kebeles' was se lec ted. Fi nal ly. 120 sample househo lds 
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were se lected by use of gender and random samp ling technique; from the two RKAs acco rdi ng 

to proportion to s ize the sample was taken. 

Table I: Sample household se lectio n proportion to s ize 

Name of Rural Agro eco logy Tota l households To ta l Sample tak en 

kebe les 
No of samp le househo lds Percent 

administrati ve 

Demisa Woina dega 530 41 34.2 

Wufta-Da ti e Kola 1017 79 65.8 

Source: own su rvey , 20 13 

3.4 Method of Data Ana lysis 

The researcher for data analysi s of thi s s tud y was used both descripti ve stati stic s (freq uency. 

percen tage, m ean. standard de viat ion, t-test, and Xl -test, and Econometric model. A binary logit 

model was used to ex plain factors impede or facilitate farm ers investment dec ision on SAPs and 

helps to identify key variables determ ine farme rs' decisio ns to invest in thi s practice with the 

support of Stata software version I 1.0 was anal yzed . 

3.4.1 Descriptive Statistics 

For thi s study descriptive statistics like frequency, percentage, mean , standard de viation , t-test 

and xl -test were employed [o r analysis, summari ze and compare res ults of demograph ic, socio­

eco nomic, plot characte ri s tics and institutional data to have a clear picture of farmers perception 

and level of unders tanding soi l erosion problems and to IU10W diffe rences between in vestors of 

SAPs and not The result obtained is an indicato r of the relationship between explanatory 

va riabl es and dependent variables. 

3.4.2 Econometric Mode ls 

There is no inherentl y ordering in the decis ion process of in vestin g in SAPs' . Whether or not a 

farmer in vests a new tech no logy assumes a yes or no answer, a typical case of di chotomous 

va riable. For such type of response, a discrete model is a pop ular tool of anal ys is. In thi s model. 

the dependent variab le is a binary assuming two va lues, 0 ancl I . Hence, fo r a farm er who invests 

the SAPs'. the va l ue (y= I ) and fo r a farmer who does not in vests, a val ue (y= O) wi II be assigned. 

23 



Several models such as simple co rrelat ion, linear probabi li ty function. etc, can be used to anal yze 

adoption beha vior of farmers. But these models have limitations in that the t-ratios are inco rrect, 

exh ib it hetroscedasticity, non-normality, the ir estimated probab il iti es (Pi) may be greater than 

one or be low zero, and assume Pi increases linearl y with X (M addala, 1983 ; Guja rati , 1995). The 

log it and probit models overcome these problems since both are based on a cumul ative 

distributi on function. 

For the present stud y. ho wever, we se lected the log it model for the fol lowing reasons: I) Probit 

and logit models are non linea r (in the parameters) stat isti ca l models that ach ieve the obj ect ive 01' 

relating the choice probability Pi , to explanatory factors in such a way that the probabil ity 

rema ins in the (0, I) interval (Griffiths, et aI. , 1993: 2) The logistic func tion is used because it 

represen ts a close approximation to the cum ulati ve normal and is simpler to wo rk with. The close 

similarity between the logi t and probit models is confi ned to dichotomous dependent va riables 

and; 3) In many cases logistic regress ion is preferred to the probit due to its link to other models 

such as linear probability model, and its simpler interpretabi lity as the logarithm of the odds ratio 

and its eminence effo rt to retrospectively col lected data analysis (Mcc ulaah and Ne ider, 1998) . 

Following (Gujarati, 1995; Al drich and Nelson. 1984) the logist ic distribution for the in vestment 

of SA Ps can be spec ili ed as 

1 
Pi . ., . , .. " . ., .. . . . " .. . " ., ., . " .. " . ., . . . . . . ., . . ., .. ., . . .. . . ., . " .. " " .. . ., ,, ... . . " . " .. [ I ] 

Where, Pi is the probability of farmers invest in SAPs' for the ith farmer, e represents the base of 

natural logarithms and Zi is the fu nction of a vector of n ex planatory variables eX's) which is an 

underlying and unobservable index for the ith farmer (when Zi exceeds some threshold level 

(Z*) , the farmer is observed to be an investor; otherwise he is a non-investor when Zi fal ls below 

the threshold value), and expressed as: 

. ... .. . .. . ... ... .. . ... (2) 

Where a is the intercep t, ~ I IS a vecto r of unknown slope coefficients and X I, X2 . .. Xn 

represent the n ex pl ana tory va ri ab les. 
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The log it model assumes that the underlying stim ulus index eZi) is a random variable whi ch 

pred icts the probability of in ves tment of SAPs'. The slope te ll s ho w the log-odds in favor of 

in vestmen t on SA Ps change as independen t var iables change. 

One way of ap proach ing the (0. I) constrai nt problem that is imposed on the probability is to 

transform P to eliminate one or both constraints (Ald ri c and Nelson, 1984) in a rat io form . If p is 

the probab ility of in vesting on SA Ps then 1- Pi represents the probability of not in vesting and 

can be \.vriUen as : 

1 
I-pi = 1-- --

1 + ~-z, 
... .... . . . ... . . .. . . . .. ...... . . . . ... .. . .. . ... . . . . . [3] 

Di vid ing equati on ( I) by eq uati on (4) and si mplify ing giv 

p ' 1 + z i _ ' _ ( . e ) _ .n zt 
l-P i - l +e- zi - " .. . . .. . .. .. . ... . ... . . . . . . . 

:ADDIS ABABA fj'NIVERSITY 
AKAKl CAMPUS l.I '\RMIY 

... [4] 

Equat ion (4) shows the odds ratio. which defines the probability of in vesting relati ve to non-

in vesti ng. 

Finall y. the logit mode l is obtained by taking the loga rithm of equation (5) as fol lows: 

Pi 
Li = In {--} ..... . .... . 

l - P [ 
.... [S] 

Where. Li is log of the odds ratio in fa vor of SA Ps' adoption. which is not onl y linear in Xj . but 

also linear in the paramete rs. Thus. if the stochasti c disturbance term . (U i). is introduced, the 

logit model becomes: 

Zi = (3' T (J1Xi + (J 2X 2i ..L ... - (JnXni + til .... [6] 

3.4.3 Parameter Estimation 

When using either probit or logit model with indi vidua l observation the most suitable estimation 

technique is that of maximum likelihood (I) indyck and Rubinfeld. 1981). The estimation 

proced ure has a number of desirable stati sti cal properties. All parameter estimators are consisten t 

and also effic ient asymptotical ly, i.e., for large sample. In addition , a ll parameter estimators are 

known to be (asymptot ica lly) normal. so that the ana log of the regression t- tes t can be applied . 

As noted by (Pindyck and Rubinfe ld. 1981: Guj arati . 1995). the method of maximum likeli hood 
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( 

consists in estimating the un known parameters in such a man ner that the pro babil ity of observi ng 

the given Y' s is as high (or max imum) as possib le. Before computi ng the models. it wo uld be 

necessa ry to check whether there is mult ico ll inea rity among the candidate variab les and verify 

the degree of association among di screte variab les: The reason is that the ex istence of 

mul ticollinea rity will affect seri ously the parameter estimates. 

Accord ing to (Gujarat i. 2003). there are va nous indicators of multicollinea rity problem. Of 

various indicators of multicollinearity, the va ri ance inflation fac tor (V IF) is used in thi s study to 

check whether there is mu lticollinearity or not among continuous ex planatory variab les. Where 

each continuous explanatory var iable is regressed on all the other continuous explanato ry 

va riables and coeffi cien ts of determinat ion fo r each auxiliary or subsidia ry regression will be 

computed. Furthermore. (Gujarat i, 1995) stated that a hi gh R2 obtained could only be a seri ous 

indicator of multicollinearity. Hence. a measure of mul ti co llinearity associated with the variance 

in fl ation factors is defined as: 

VIF (Xj) = 1/ ( I-R2r ' 

Where R2 is the coeffic ients of determinati on when the variabl e; Xj is regressed on the other 

predic tor var iab les. A VIF va lue greater than lO is used as a signal fo r strong mu lticollinea rity 

(Gujarati, 1995). In si milar fash ion, there may al so be interaction between two quali tat ive 

va riables, which can lead to the problem of mu lticoll inea rity or assoc iat ion. To de tect thi s 

problem, coefficients of contingency were computed from the survey data. The contingency 

coeffici ents are computed as fol lows. 

Where: C = coeffici ents of cont ingency 

X2 = chi-square of random va ri able 

N = Total sample size 

The parameters of the model were estimated us ing the iterati ve max imum likelihood estima tion 

procedure. This yields unbiased and asymptot ical ly efIic ient and consistent parame ter es timates. 
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3.5 Outcome and Hypoth es ized Expla natory Variables 

Dependent variable: It rep resent s the observable dec is ion of fa rmers investment on SAPs' and 

otherwise, a dum my va ri able. Th is outcome va ria ble wil l be analyzed by binary logit model that 

wil l take the val ue I in vestor. and 0 no n-in vesto r. It is hypothesized as fa rmers use SAPs' more 

than one year and had prac ti ce a t leas t two components ofSA I)s' considered as in ves to r and take 

the va lue ., I", and a fa nner not tota ll y practi ced o r invest w ill considered as non-i nvestor and 

take the va lue "0". 

Independent variab le: It was hypo th esized as farmer' s dec ision to in vest o r reject mUl tiple 

components o f SA Ps' to gai n its profit wi ll highl y inll uenced by d iffe rent factors. O n the basis of 

previous stud ies, the researche r hypo thes is these fac tors ca tego ri zed as perso nal, soc io­

econom ic. insti tutional and plot characte ris ti cs will de termine fa rmer's dec is ion behavio r to 

in vest in SA Ps'. Based on the prev ious fi ndi ngs and the resea rc h objecti ves in the stud y area, the 

fol lowing 14 potenti a l variab les were hypothesized to determ ine farmers' dec ision of investment 

in sustai nab le ag ri cu ltura l practices . 

Sex (SEXH H): It represents sex of househo ld head . Ma le headed households may have mo re 

ex peri ences of di ffere nt agri cu ltu ra l ac tiv ities, technology use that increase producti vity because 

of the ir position on Kebe le's and other socia l association. They can eas i Iy get traini ng whi le new 

ag ricu ltura l technology introduced and ma y have more ex posure in pract ical farming fi e lds as 

compared to counterpart female headed househo lds. Thus, Sex of household head hypothesizes 

as be ing mal e is positi ve ly co rrelated to invest on SAPs' and. whereas, fe male is oppos ite of thi s. 

Age (AG EH H): It is a cont inuous va riable measures age of ho usehold head in years. Rura l 

households mostly devote their time fo r fa rm ing acti vities. As age of househo ld increases. the y 

can acquire mo re knowledge and experi ence abou t SAPs ' beneli ts and its feas ibi lity d irecti on . 

I-Ience. in this study inc reased age is hypothesized as posi tive ly related to investi ng in SA Ps'. 

Education (ED ULEVEL) : It is a d iscrete variab le de fined as the leve l of grades or schoo li ng 

years attai ned the household heads. Thi s var iabl e is an important dete rminant of household 

adop ti on of SA Ps' in that , educa ted households ha ve a better chance of ga ining information 

ado pting soil conse rvat ion practi ces. c rop rota tion and lor interc roppi ng. use of man ure which in 
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turn increases crop production. Thus, ed ucati on leve l will be hypothesized to ha ve a strong 

positive impact on househo ld head' s decision to in vest in SA Ps' that match hi s/her fa rm land. 

Participation in local administrlltion (PARTADMIN): This va riable defines wheth er 

res pondent has an ass umed any type of respons ibility in hi s/he r village or kebele leve l during in 

th is survey. If the household head assumed an y type of responsibility, the chance of access to 

information may increase and thus become adopter and extent of use of the tecbnology positi ve. 

Therefo re, thi s vari able is expected to associated positively to investment in SAPs ' and 

otherwise. 

Fa rm Size (FARMSJZE): This is a contin uous variable which may determine indi vidual 

household' s decision of in vesting and not in vest ing of SAPs' in hi s/her farm. A Farmer who own 

more plot of land may help hi s/her to fallow, crop rotate from cerea l to legumino us and mulch ing 

of cro p res idues . Hence, this wo uld positi vely hypothes ize to the dec ision of in vest in SAPs' . 

Land lise (LANDUSE): Land-use refers to the purposes for which human exploit the land and 

its reso urces . It is a di screte variable that refers to the use of farm plots for crop or fa llowing or 

pastu re/ woodl ands. 0 for past ure/woodla nd ; I for cropland and 2 for fallo w lanel. Land 

degradation is different from plot to plot-based on land-use and land-cover of the plot. The 

degree ofland degradation is di fferent from plot to p lot based o n its use . For fa llow land farmers 

did not appl y an y so il impro ving activities , low or minimum plant cover and uncontroll ed 

graz ing and low m icro bial activity. In crop land farmers app ly d ifferent indigenous and/or 

impro ved soi l conservation tec hnology and fertil ize r. The soil of cropland are ti ll ed repeated ly 

and left without a producti ve cove r vegetabl e. In grazing and woodland the soi l is not disturbed , 

it is covered with g rasses and woods with controll ed graz ing. ft is like ly less erod ed than 

cropland. Therefore, land- use is hypothesized to ha ve a positive effect on land degradation. 

Land tenure (LANDTENlJRE): A dumm y vari ab le, whic h is a fee ling and attitudes farmers 

towards land tenure that takes a va lue, I if the farmer perce ive as secure and , 0 otherwise. The 

incenti ve to land impro ve ment deci sion is based in part on secured future access to land. In many 

studi es, insecurity of tenure has been found to be a deterrent factor to conse rvation investment 

(Reardon and Vosti. 1995). In thi s stud y, th e farmer ' s fee ling of using a given plot at least during 
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his/her li fe time was hypothes ized to ha ve a pos iti ve effect on hi s/her dec ision to parti cipat ion in 

conservation ac tivities. 

Dist~ nce of the plot from the res idence (PLOTD IST): It refers to the average distance of a 

given plots from the res idence of the household in minute. Farmers whose plots are neare r to 

their residence app ly organic malleI' to substitute so il nutrient loss and so il conservation structure 

to minimize so il erosion, because the time and energy they spent is lesser for nearer plots than 

distant plots. Compared to plots closer to homestead. co ll ection of crop res idue from di stant plots 

for li vestock feed and other purposes could be laborious (Moti , Bekele, and Mena le. 2012). 

Thus. the close di stance will be hypothes izes as have posit ive relation with in vestment in SA Ps'. 

So il fertili t)' status (SOILFERT): It is represe nt s the status of soil fert ility. The current level 

soil ferti lity hostility determi nes farmers wil l grow the ty pe of crop and the amount of yield ga in . 

Due to thi s fa rmers may be se lecti ve in adoption decision to invest in SA Ps' as measure on the 

basis of their past experi ence they go t from their pl ot fertility status. Th us, the level of so il 

fertility as changes from ferti le to less fertile wo uld be hypothesized as had posi ti ve ly affec t on 

invest ing conservati on activit ies and otherwise, negati ve ly. 

Slope of the plots (SLO PE): slope of the field is the onl y indicator used as a proxy for the 

erosion potenti al. Al though eros ion potential depends on the rainfal l pattern , soil physical 

characteristi cs and slope. In add ition, rainfa ll may not va ry much from fi eld to fi eld with in the 

study area. The land surface con fi guration that relates to topography is described in terms of 

slope. The slope of the plot allec ts so il erosion or soi l development. Steep slope are subject to 

more rapid runoff surface water and need large number of' soil conserva ti on tech no logy (Ervin 

and Ervin. 1982; l-I urni , Wagayehu and Drake. 2003) . Thus the slope of the plots is hypothes ized 

to directly affect severity of land degradat ion. Therefore, increase the degree of slope was 

hypothes ized as have pos iti ve assoc iat ion with invest ing in land conservations. 

N umber of Plot (PLOT): considering all other things the same (equal) adoption of introduces 

SWC technology and applying fe rtili zer. especiall y cow du ng is a function of the area of a plot. 

So il conservation structu re may take some area especia ll y that wou ld have been used for 

culti vation. Farmers who managed large r size plots can allocate some part of the land fo r soi l 
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conservation than those who have smal ler farm s (Wagayehu and Drake, 2003). Despi te to thi s, 

large plot size may demand higher labour, cap ital, credit , and ferti lizer. Labo ur, capital or other 

constraints may li mi t the ability of fa rmer to invest in large plot size area than small plot area. 

Therefore. the effect of plot size is indetermi nate. 

Livestock owned (TLU): Thi s vari ab le is a con tin uous va riabl e defi ned as the total livestock 

(cattle, donkey, horse/mule, sheep, goa t. and chicken) owned by a household heads measured in 

Tropical Livestock Un it (TLU). Livestock is an indicator of weal th , which requ ires more grazing 

land to rearing, ranch and use is importa nt source of income, draught power and organ ic 

fert ilizer. Those farme rs who have large number of livestock may have more animal dung to 

improve the fe rtili ty of the so il and more capital to inves t in soil conservation practi ce. Thi s 

affects the use of conservation agricul ture measures posit ive ly ILRI (2003). Moreove r. most of 

the time li vestock rea ring creates burden on communal grazing land. Thus, livestock owned wi ll 

be hypothesized as have both positi ve and negati ve relat ion wi th ado ption decision of SAPs' . 

Labour ava ilability (LA BO UR): Thi s is a du mmy variable refe rred that the household 's access 

of' labour based on his/her farm operati on requirement and wi th peak agricu lture seasons (land 

preparation, seedi ng, weedi ng and harvesting of yield ). Thi s deterl11ines fa rl11ers' dec ision on 

adoption of more l abo UJ'~co n s umi ng technologies at the very scratch like compost preparation. 

More econol11 ically acti ve labou r accessed farl11 ers wil l perceive positively and l11ake sound 

decis ion on adoption of compati ble soi l ferti lity l11a intained and inc reas ing crop yield. Therefore. 

household head' s have more nUl11ber of productive labour wou ld influence positively for 

investors of soi l conservation technologies like SAPs' and for non-investors. otherwise. 

Ex tension co ntact (EXTENSION): it is a dUl11l11 Y vari ab le that indicates whether a fa rl11 er ge ts 

vi sited by deve lopmen t agents (OAs) and lor prac tioners. trai ning about new techno logy and 

practi ces. The farl11 er involve and get such l11 ay be highl y weigh new technologies benefits and 

losses of particul ar technology and fast to ado ption dec ision . Thus, this variable wil l be 

hypothesized as posit ively associated with in vestl11 ent of SA Ps'. 
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Table 2: Dell nition and units of measurement of the ex planatory variab les 

Vari ab les 

SEXHH 

AGEHH 

EDUHH 

PARTADrvJl N 

DISTPLOT 

FA RMS1ZE 

LAN DTENU RE 

SO ILF ERT 

TLU 

SLO PEPLOT 

PLOT 

EXTENS ION 

LAN DU SE 

LABOR 

--------
Definiti on and unit s of measurement 

Sex of househo ld head ( I =Female _ 2=rvJ ale) 

Age of household head in yea rs 

Educational status of household head (O=ill itera te, 1=literate) 

Household head 's parti cipati on in kebele (O=no, I =yes) 

Distance fi-oll1 res idence to the plot( in minute) 

Farm size in hectare 

Land tenure (O=insecure , and I =secure) 

Soil fertility status (O=non-fert ile, I =Iess fe rtile and 2=ferti le) 

Respondent 's owned li vestock ( in tropica l li ves tock un it) 

Slop of the plot (0= tl at and I=otherwise) 

Number of plots (in number) 

Ex tension agent visi t (O=not-visited and I =visi ted) 

Land use (O=forest/woodl and , I =cropland and 2=pasture 

Labor ava ilabil ity (O=not-avai lable and I =available) 

--..,---- - ---
So urce: own ex traction 
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4. RESULTS AND DI SCUSS ION 

4.1 Descriptive Stati stics Results 
This part is mainly concerned with the descript ion and in terpretat ion of the fi ndings . As already 

noted, a struct ured questionnaire was adm ini stered to 120 sample households in Dangila district. 

The questio nnai re was des igned in such a way that it enables to co ll ect data on demograph ic, 

socio-econom ic. plot characteri sti cs and institu tional support of farm households' dec ision to 

invest components of SA Ps'. 

In this section the res ults of descripti ve statis ti cs and econometric model for the farmers' 

dec ision behavior to in vest in susta inab le land conserva tion and agricultural yield max im izing 

practi ces are di scussed in detai l. 

4.1.1 Demographic characteri stics of Respond ents' 

4. 1.1.1 Sex of Sample Respond ents 

Gender o f household head can infl uence adoption of new technology either being female headed 

or male headed. Ma le headed households have better chance for investi ng on land conservation 

because of the pos iti on they have and access of inforl11 at ion as cO l11pared to their counter parts in 

the study area. Out of tota l sal11 ple responden ts, female- headed accounted for only 17.5%, whi le 

the rest 82.5% were male headed, respecti ve ly. Al110ng fel11ale-headed respondents 20.9%, 6.9% 

were non-investors, and investors of sustai nab le agricultural practices (SA Ps). respectively 

(Table 3). Accordingly. from to tal sa l11 ple respondents75.8% were non-i nvestors and 24.2% 

were inves tors of among multiple components of SA Ps. A chi-square resul t indi cated that there 

is signi fica nt and positi ve assoc iati on the household head be ing l11ale with the probabil ity of the 

household decis ion to be investor of SA Ps' I n the stud y area. 

Table 3: Di strib ution of ho usehold heads by gender in investl11 ent categories 

--- _._- -- , 
Sex of HH Non-investors(n=91) Investo rs (n= 29) Total(n= 120) X--val ue 

No % No % No % 

Female 19 20.9 2 6.9 2 1 17.5 2.978** 

Male 72 79. 1 27 93. 1 99 82.5 

Total 9 1 75 .8 29 24.2 120 100 0 
- ------

** Signifi cant at 5% probability level 
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Sou rce: own survey. 20 [3 

4.1 .1.2 Age of household head 

The mean and standa rd deviation age of sample responden ts were 43.7 and 10.9, respecti ve ly. 

The age composition of sample respondents were reveal ed significant diffe rence of the investors, 

and non-i nvestors, 50.2 and 4 [.7 mean of yea rs, respecti ve ly. The maxi mum age observed was 

74 and the minimum was 20 years (Tab[e 4). 

Increase age of farmers already engaged in fa rming operation, it gives ti me for farmers to 

[ea rni ng fro m directly observed and eva luate prob lems and profi ts of the crop produce. As the 

mean of age revealed that investors in SA Ps are relati ve ly older than non-i nvestors of among 

mUltiple components of SAPs. The t- test result ind icate that age has positive and significant 

difference with investors of SA Ps and, otherwise. 

Tab[e 4: Distribut ion of sample household heads by age ca tego ri es 

-- -- --
Age Category Non-investors In vestors Tota[ T-va[ue 

No % No % No % 

20-40 59 49.2 8 6.7 67 55.8 -3. 872*** 

40-64 3 [ 25.8 [8 [5 49 40. 8 

>64 0.8 3 ) -_.J 4 3.4 

Tota[ 9 [ 75.8 29 24.2 [20 [ 00.0 

Mean 41.7 50.2 43.7 

SD [ 0.40 9.9 [ [ 0.9 
-----

*** Significant at 1% probabil ity level 

Source: own survey, 20 [ 3 

4.1 .1.3 Ed ucationa l level of th e hou sehold heads 

As education status of household head increases. it is considered to increase the transfer of 

relevant information, awareness and mutual unde rstanding about new idea, technology and 

innovation and as a results increase farmers' knowledge about the benel"its, constraints and 

opportunit ies ga in from implement ing sustainab le agricul tural practices. Education provides 

something for farm ers to arres t loss of so il ferti lit y using va ri ous ways of so il fe rtility improv ing 
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practices, maximizing produ cti vity a t th e same ti me keeping so il health , tradi t ional and improved 

so il conse rving technolog ies, compost and agronomic pract ices. 

Out of to ta l respondents 48.3% were lite rate and 5 1.7 were ill iterate. To put thi s in grade leve l 

gro ups, 19.2% we re read and writ e from informal and forma l up to 4'" grade, 15.8% were 

educated to 5'" _8 1h grade, 9.2% were educated 9'h - I O'h grade and the rest 4.2% we re ed ucated 

more than 10'" grade leve l (Table 5). Thi s means as sample respondents not educated it may 

increase the poss ibility of farmers' rej ecti on of new technology and innovati on and if educated 

more, otherwise is true. T he chi -square res ult revea led that there is posi ti ve and strong pos itive 

re lationship betwee n education and farm ers in ves tment In SA Ps' . 

Table 5: Dist ributio n of sample househo ld heads' by educationa l stat us 

- - -- --
Educat ional leve l of HH Non-investor In vestors To ta l 2 X -value 

No % No % No % 

1I 1i terate 55 60.4 7 24. 1 62 5 1. 7 11. 662*':' 

Read & write 14 15.4 9 3 1. 0 23 19.2 

Grade 5-8 12 13.2 7 24 . I 19 15.8 

Grade 9- I 0 7 7.7 4 13.8 I I 9.2 

Above g rade 10 0 , 0 2 6.9 5 4.2 .) .) . .) 

** Signi ficant at 5% probab il ity leve l 

Source: Own Survey, 20 I 3 

4.1.1.4 Distribution of sample hou seholds by Family size 

The total fa mil y sizes of sample househo ld were found to be 256 and 483 in Demi sa and Wufta­

Dat ie kebeles, respective ly. In the study area, household head with fam il y size of less than or 

equa l to 4 members const itutes 22.5%; 5 to 8 members consti tute 65.8%: and 9 and above 

members constitutes I 1.7 % Cfab le 6). 

The average famil y sizes for investo rs we re found to be 6.3, and that o f non-in vesto rs we re 6 . I . 

This is s li ghtl y above nationa l average number children o f one wo man deli very be tween 15-49 

ages 5. I children. 
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The maximum and the minim um household size of the sample respondents were found II and 2. 

About 38.3% of the household heads of non-investors, and 24.2% of investors had above 6 

numbers of fam il y members. The economical active fam il y members are inputs and 

advantageous for farm worker and otherwise is burden and have negatively intluence fo r fa rm 

technology users. 

To illustrate thi s the one household who has more economical inact ive family mem bers, the 

household head always enforced to cu ltivate the same crop from season to season and year to 

year in order to close l'amily members mouth . In con trary, economical ly act ive fami ly members 

are assumed as labou r. Thus, fami ly members have indeterminate influence on investment of 

SAPs' in the study area. 

Table 6: Di stribution of sampl e househo ld by Fami ly size 

Famil y size In Non-investors (IF 9 1) Investors (n=29) Total (n= 120) 

No No % No % No % 

I to 4 19 15.8 8 6.7 27 22.5 

5 to 8 49 40.8 30 25.0 79 65.8 

>9 9 7.5 5 4.2 14 11.7 

Mean 6. 1 6.3 6.2 
-------

Source: Own survey, 2013 

4.1.1.5 Household heads' responsib ility in village or kebclc administration 

The survey results shown in Table 7, 26.7% were assumed some responsibility at their village or 

kebele level. Among none participan ts 70.4% and 29.6% were non-investors, and investors, 

respecti ve ly. 

The hi gher the figu re fo r respondents may indicate that as the household head assumed some 

responsibi li ty, the chance of getting informat ion and hence, understanding about uses of SAPs' 

will increases. This contri butes to the decision to implement SAPs' . The result of chi-square 

ind icated that ho usehold head had posit ion in kebele administrati on has signilicant and positive 

association with the probability of farmers to be investor in SAPs' on thei r farm plot. 

Table 7: Distribution of Sample respondents' responsi bi li ty in village or kebele 
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responsibili ty In Non-investors 

comm unity level 
No % 

No 62 70.4 

Yes 29 90.6 

** Significan t at 5% significant level 

Source: Survey resu lt, 20 13 

4.1.2 Socioeconomic Factors 

4.1.2.1 Land Characteristics 

Investo rs Total X2 -va lue 

No % No % 5.210** 

26 29.6 88 73.3 

3 9.4 32 26.7 

The land size holding of the sample farmers ranges from 0.25 to 3 hectares. The average land 

holding is known to be 2. 1 hectares with a standard deviation of 0.9 hectares. This is slight 

greater than national average 1.5 hectare of land. 

The survey result indicated that about 15.8% of the respondents had a fa rm size of I hectare or 

less. 40% of respondents had a farm size ranges 1.0-2.0 hectares and the rest 44.1 % of 

respondents had farm size of greatcr than 2 hecta res of land. On the average in vestors hold more 

land 2.4 hecta re. and non-investors 2.0 hectare of land. respecti ve ly (Table 8). 

The t-test result revea led that there is significant mean diffe rence between non-i nvestor and 

investo r households was significant at 5% level. This il lustrates as household own more unit of 

land , the household inspi red to make decision to adopt and invest new agri cultura l techno logy 

alternati ve. 

Table 8: Distri bution of sample households by farm land holding in hectare 

Farm size Non-investors Inves tors To tal T-va lue 

No % No % No % -2.299** 

0.25- 1.0 16 84.2 0 15.8 19 15.8 J 

1.1 -2.0 40 83.3 8 16.7 48 40 
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2.1 -3.0 35 67.3 17 32.7 52 43.3 

3. 1-4.0 100 0.8 

Mean 2.0 2.4 2. 1 

SD 0. 1 0.2 0.1 

** Significan t at 5% sign ificant level 

Source: Own survey, 20 13 

4.1.2.2 Distribution of sa mple hou sehold by land tenure 

Land tenure security is important not only for the development of efficient land markets. bu t also 

fo r in vestment in land improvement (Dessalegn, 1994). La nd in the study area has been subj ect to 

periodic re-di stribut ion with govern ment substi tu tion. The present government red istributed the 

rural land in 1997 in the study area. 

Fa rmer's pe rception to soi l erosion and the measures they take will depend on thei r feelings of 

securi ty of land tenure. According to the survey results ind icated 68.3% of respondents fee l 

Insecure and the rest 3 1.7% fee l secure tenure right, respect ive ly. 

Table 9: Di stri bution of sample respondents by land tenure 
---

Fee lings of land Non-investors Investo rs To tal (n; 120) 

tenure 
No % No % No % 

1 nsecure 6 1 50 .8 2 1 17.5 82 68.3 

Secure 30 25 8 6.7 38 3 1.7 

Source: survey resu lt. 20 13 

Sharecroppi ng, rent-in , rent-out with (d iffe rent type of ren ting system), inherited from fa mily 

and own land are the most common land hold ing arrangements. 1n add it ion, sharecropping and 

rent-in are important means of land acqui sition for young and small fa rm holders in the study 

areas. 

As population increase the onl y option fo r yo ung farmers for acqu isition of land is 

sharecroppinglrent-in arrangemen t from thei r fa mily members and other households. Land 

transact ion (sharecroppi ng and fi xed re nt) is widespread in the stud y area. Out of the 220 ha 

holdings of the samp le fa rmers, 55 ha was cultivated in sharecropping and 11 .2 ha was rented in . 

37 



It could be expected that land qua lity and expected yield of grai ns and straw may affect the terms 

of sharecropping arrangements. However, if sharecropping serves as a ba lance. then land quality 

may not be im po rt ant determi nant of sha re cropping arrangements in the study area. Although 

the re are variations in sharecropping arrangement Eru b (one fourth), Siso (one third ). Ekul 

tami sho (two to three) and Gimash (one half). the modal ap pears to be towa rds equal share 

be tween the owner and the tenant. In sharecropping. except labou r the owner of the land is not 

req uired to contribute any input. Sharecropper covers all other req uired inp ut costs. [n most cases 

the reasons for givin g land for sharecroppi ng are disabi lity (o ld age. women headed household) 

and lack of oxen whereas the reasons for sharecropper to take land in are shortage of land. 

interest to get more production. have excess labour and oxen. 

Renting is based on direct cash payment when the term of payment is money and it is based on 

the fertili ty of the plot. There are three type of lease in the study area (i) transferring the land 

with fi xed amount of money through long term renting that means usi ng 25 years renting 

agreement (di sgui sed se lling). (ii) legal renting with fixed amount of money for fi xed croppi ng 

years, and (ii i) ren ting the land until the owner wil l repay hi s debt (mortgage) . The reasons for 

renting in land were almost the same as that of sharec ropping. 

The management attention of rent ing and sharec ropping farmers was diffe rent from farmer to 

fa nners based on the amount of thei r own plot ho ld ings. Some fa rmers gave more attention for 

plant ing and weed ing on hi s land than for sha re cropping/ren t-in land . On the other hand some 

others gave more attention to sharecrop and rent -in land than hi s own due to shortage of 

farm land and be ing afraid of owner takeover if the sharecropper/renter doesn't manage properl y. 

However. fa rmers gave more attent ion to the ir own plots for the application of organi c fe rtilizer 

and mai ntenance of so il and water conserva tion (Table 10). The ch i-square test indicated that 

there is systemat ic relationship between the application orga nic fertili ze r and plot ownership at 

5% le vel of significance (X2=5.054). 

Table 10: Plot management difference wi th the appli cati on of organic fe rt ilizer 

Organic fe rtili zer Share cropped in/re nt in Own Tota l 

No 69.6 48 .6 56 .7 5.054** 

Yes 30.4 5 1.4 43.3 
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Total 100.0 100.0 100.0 

** Significant at 5% probabi lity level 

Source: Own survey, 2013 

The use of seed and ploughing were relatively the same fo r different plot ownership whereas the 

applicat ion inorganic fert ili zer depends on the fe rtility or the plot. However, there is a 

significance re lation between inorga nic fert ilize r application and plot ownership (Table 11). 

Table 11: Plot management difference wi th the application or inorganic ferti lizer 

Chem ical fe rt ilizer use 

No 

Yes 

Total 

Source : Own survey , 2013 

Share cropped inlrent in Own 

1000 

1000 

2.7 

97.3 

1000 

4.1.3 Plot Characteristics 

4.1.3.1 Slope of th e plot 

Total 

1.7 1.264 

98.3 

Slope is one of the fa rm attri butes that aggravate soil degradation . Based on the Natural Resource 

Management Department classification for construction of SWC technology, plots based on 

slopes (which is measured in degree) were classi fi ed as )\Ilee/a for Flat (0 - 2) and Gentle sloping 

(3 - 6) plots, Zekzaka for moderately steep sloping (6 - 15). and, Kulkulel for steep slopes (15 -

30) and Cedelama fo r very steep slopes and mounta in (>30). Accordi ng to field observat ion and 

sample respondents reported as shown in the Table 12. 11.7% of plots were fl at, 25% of gentl e, 

34.2% of moderately steep, 18.3% of steep slope and the rest 10.8% were mountai nous. The 

highest po rtions of investors' plots were under steep slope 34.5% and moderately steep 34.5% 

categories, respecti ve ly. 

As the resul ts of chi-square indicated that there is posit ive assoc iation between increment of the 

degree of slope and land conservation measures taken by fa rmers. 

Distribution of sampl e respondents by slope of the plot 
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( 

- - - - -
S lope o f the plo t Non-investo rs In vesto rs Total 

No % No % No % X2-Value 

Fla t 13 14.3 3.5 14 11.7 9.592** 

Gentle 23 25.3 7 24. 1 30 25 

Moderate ly stee p 3 1 34 . 1 10 34. 5 4 1 34.2 

Steep slope 12 13.2 10 34 .5 22 18.3 

Mou ntainous 12 13.2 3.5 13 10.8 

Source : survey res ult, 20 13 

4.1.3. 2 Plot Distance 

With reference to di s tance traditi onall y la nd users c lass ifi ed their pl ots into two. Plot near to 

ho mesteads ca ll ed back yard , whereas the farmstead plots a re referred as Ersha. 

Plot d istance fro m the res idence of the farmer affects, management attention, of the fa rm er by 

affectin g the average time need to travel fo r appl ying manure and cattl e dung, tree planting, and 

fo r SWC construc ti on and timely maintenance. 

The survey result indicated that some plots were located at considera ble d istance from 

homestead. that will take up more than 60 m inutes wa lking and the m inimu m was located at the 

garden. About 94.2% o f the plots a re loca ted a t one way wa lking di stance o f less or equal to an 

hour. The average time for non-in ves to rs and th e dwelling was 36.8 minutes and for in ves tors 

and their dwe lling was 30.1 m inutes. The t-test resu lt revea led th at there is sign ifi cant mea n 

d iffe rence between no n- in vesto rs and investors w ith respect to plot d istance (Table 13). 

Table 13: Di str ibution of number o f plo ts hom the dwe ll ing place 

Distance to the plot Non-in vesto rs Investo rs To ta l T-va lue 

in mi nute 
% N % % 

0-30 58 48.3 18 15 76 63.3 1.448* 

3 1-60 26 2 1.7 10 8.3 36 30 

>60 7 7.7 0.8 8 6.7 

40 



Mean 36.8 30. 1 35.2 

S D 25 .3 18.7 24 .0 

Mini mulll 2 Max 120 

** Signifi cant at 5% probab ility level 

Source : own survey, 201 3 

4.1.3.3 Farme,'s' perception of land degradation 

Land degradation results low agri cultural producti on and product ivity. In o rd er to have a clear 

pictu re of farm er 's perce ption the researcher posed questi ons to fanners to get information on the 

current land degradati on status. Accordi ng to sample respondents response almost all perce ive as 

land is severely degraded. Farme r's have ex peri ence o f using o rgani c fe rtili zer li ke animal dung. 

ma nure, domesti c waste swept and ash as a treatment of land degrada ti on. 

Trad itionally, farmers ha ve been practic ing to some ex tent so il fe rt ility improv ing and o rganic 

matter increasing, enhance wa ter hold ing capac ity and boost crop produ ce in the stud y area. 

These includes, use o f compost and anim al dun g, fa llowing. c rop rotat ion. plantati on of cove r 

crops, mi xed croppi ng and intercropp ing as a means of dual purpose modifying so il fe rtilit y loss 

and low crop produc ti v ity. Farmers' percept ion de pends on the kno wledge they have and from 

observations and eva luati on of neighbor fa rm ers benefit ga in from adoptio n of new ideas, 

technology and innovations. Farmers perception fo r SA Ps' can be determine by age, edu ca ti onal 

status, farming ex perience, fa rm size. land ten ure. understanding of leve l of so il fert il ity and 

meth ods th ey use to so lve th e prob lem . 

Table 14: Farmers' perception for soil fe rtil ity status 

So il fe rtil ity trend Number Percent 

Decrease 85 70.8 

Not changed 35 29.2 

Severity level of soil fe rtility loss 
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High 52 6 1.2 

Medium 30 35.3 

Low o 
J 3.53 

Source: own survey, 20 13 

Out of total sample respondents, 70.8% reported as decrease and 29.2% were reported as had no 

change still in so il fertility in survey yeai' 201 3. Among samp le respondents observed soil 

fertility decrement asked to ran k the severity level, of which 6 1.2% said high, 35 .3% said 

medium and 3.53% sa id as become low. The percent describes how much farmer's percept ion 

and understandi ng to soi l degradation is go one pace for change and they may come to on 

ado ption of so il improving techno logy. 

4.1.3.4 Soil Fertility status 

In the study area, farmers' perception to new techno logy can be seen wi th knowledge and 

understanding of soil fe rtility status, espec iall y they compare with crop prod uce either increases 

or decreases. Farmers perceive and rated so il fertil it y of their land as fert il e, less fertil e and not 

fertil e in the study area. The reason for fa rmers reach such decision on so il fertili ty depleti on 

with the amount of fe rtili zer they use, compost and other orga nic matter add ing nutri ent 

appl ication and the type of crop grown and yie ld obta in. Farmers explained during foc us group 

discuss ion, less fertil e and none fertil e land is used fo r cropping of pea, bean and Cebelo ancl 

gives bette r yield if the so il color is close to red and less moisture land . 

On the other hand, these farmers renected their posi ti on and knowledge of so il erosion and 

nutrient depl eti on by act ions they will read y fo r adop tion of any soil improving and maximi zing 

crop produce if the soi l is high ly dep leted and decrease crop yield. This indicates that farmers' 

percepti on to their surrounding is good to keep so il fertility as the reaction they took to keep the 

prod uce in a way they want to produce the amoun t and type o f crop. 

The survey resul t indicated that out of tota l rcspondents. 17.5% replied as. 73.3% less terti Ie and 

9.2% repli ed as non-fertil e, respecti ve ly. As the chi-squal'e result (6.0 14), indicated that there is 

positive and significant association between soil fertility decl ine and inves tment of sustainable 

land conservation activities at 5% probab ility leve l. 
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Table 15: Distribution of so il ferti li ty status with investment ca tegory 
-- -- -- - - -=--=---:::--:-

Soi l fertili ty allri butes Non- investors In vestors Tota l 

No % No % No % 

Ferti le 18 19.8 " 10.3 J 2 1 17.5 6.014*':' 

Less ferti Ie 62 68.1 26 89 .7 88 73.3 

None fe rt ile II 12. 1 0 0 11 9.2 

Source: Own survey, 201 3 

Understanding of the percept ion of farm ers about trend of crop prod ucti vity and thei r reasons 

for yield reduction or not, gives insight to do on adoption of locall y in situ technology opt ions 

like SA Ps' . As the response obtain from sampl e respondents indicated that producti vity of crops 

not increase while we use fertili ze r as recommended and improve va rieti es of crops although in 

the yea r 2003/2004 reaches mai ze producti vity max imum, like green revolution was in India. 

Farmers asked to justi fy and rank other causes for loss of yield other than nutrient depletion such 

as continuous cultivation, less fe rtili zer use. not 1'3 ll ow. less organ ic fe rti lizer use. and 

d . I . I' I J' I d 151 2"'1 " ,d 4 1h d 51h . 0ll1111ant y mono cropping. Accorc II1g)" as armers ran (e , ,J, I ,an malll 

responsible cause of yie ld red uct ion generated from continuous culti vation, mono cropping, not 

fa li ow, less use of organic and inorgani c fe rtili zer (OA t> , Urea). respectively. This in turn 

indicates how farme rs' perception changed about so il degradation and searching alternati ves of 

technology to arrest problem and sustained increas ing demand of crop yield. 

Table 16: Farmers opinion the causes of so il erosion and crop yield reduction 
--- -

Cause of crop produce decrement Very high High Medium Low Very low Rank 

Conti nuous culti vation 45.0 25.8 12.5 4 .1 7 12.5 lSI 

Less use of ferti lizer 0.83 5.00 12.5 16.7 65.0 Slh 

Not use of fallowing 6.67 24.2 25.8 40.0 " "" ",rd 
J . .J .J J 

Less use of organ ic fe rtil izer use 8.33 11 .7 35.0 30.8 14.2 4th 

Mono cropping 41.7 "" " 14.2 10.0 0.83 2nd 
.:U . J 

--- -- - -
So urce: Own survey. 201 3 
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In addi tion to the above, in order to get in depth information on crop yield red uct ion fa rmers 

were posed different questions thei r opinion or so il eros ion in the study area. As the investi gator 

understand [-i'om di scussion held with fanne rs, the main causes of soil eros ion is unseasonal drop 

of heavy rainfall combi ned with improper farm ing pract ice (cu ltiva ti on of gentle and steep slopes 

wi th hi gh so il di sturbance), wind (wash away powdered so il and uncovered with crop res idues at 

the time of dry land preparation). overgrazing or free graz ing of communal grazing land, and 

lack of ownership fee li ng especia ll y shared and rented land are overwhelming in the study area. 

Consecutive ly, as farmers ranked based on rai se severit y level put as overgrazing, high rain fa ll , 

cul ti vat ion of gentle, cultivat ion of steep slope, lack of ownership fee li ngs on land and wi nd 

were the ma in causes' so il erosion in the stud y area, respective ly. 

Traditionall y. farmers were employ [-ire to burn plot for the purpose to reduce weed occurrence, 

to control insec t-pest infesta tion and to suit for til lage during land preparation in the study area. 

Remarkably, current ly thi s practi ce shows fall due to fa rmers understanding to soil is grow and 

they understood burning of fa rm cause moisture stress, extreme land dryness and diffi cult fo r 

land preparation. Bes ides, farmers understood the aggravat ion of moisture shortage and hi ghl y 

drying of so il were not practice burning except the plof s crops and trees has needle-like sharp 

corner (Eshah) and cause nuisance for humans and an imals. Out of tota l sample respondent' s 

burn their fa rm plot 70% to cont rol weeds, 39.2% to burn pests and the remaining SO.S% were 

bu rn to make suitab le fo r till age operation in the survey year. 

Table 17: Distr ibution of sample respondents by causes of so il erosion 
-----

Cause of so il eros ion Very hi gh 1-1 igh Medium Low Very low Rank 

High rainfa ll 35 .0 27.5 20.0 13.3 4.2 2nd 

Cul tivation of gentl e slope 15.0 34 .2 26.7 15.S 8.3 
...., rd 
J 

Culti vation of steeply slope 9.2 16.7 30 .0 37.5 6.7 4'11 

Wind 0.8 5.00 6.7 10.8 76.7 6'11 

Ove rgraz ing 44.2 18.3 12.5 15 .0 10.0 l Si 

Lack of ownership fee lings 7 - o 0 6.7 6.67 80.8 5111 _.) J.J 

Source: Own survey, 20 13 
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4.1.4 S ustainab le agricu ltura l practices 

4.1.4.1 C ompost use, legumin ous crop rotation and legume intcrcropp ing 

Among the pillars of susta inab le agricul tural practi ces. and agro nomic meas ures to defe nse 

erosion, both mixed and crop rota ti on is the prom inent one. Mixed cropping is a task of planting 

the right mix of crops in the same fi e ld. Whereas intercrop pi ng is a prac ti ce of growi ng two or 

more crops at the same piece or land, simil ar to mixed cropping but the pattern is di ffe rent. 

Compost can be prepared from cattl e dung and ma nure and plant residues. On the other ha nd, 

fa llow land is the best way to reco ver da maged soil fertil ity. T hese agronom ic practi ces he lp the 

so il to fix nitrogen and increase soi l fe rti li ty leve l. 

O n the bas is of thi s practi ce as sample responde nts repo rted as 72% we re bu rn fa rm , 50.8% we re 

mu lchi ng with mowed weed especia lly maize crop, 88.3% were use compost. 94.2% were use 

crop rotation and 65.8% were use resting the ir far m. Local soil fe rri li ty re plenish mechan isms 

co ul d be encouraged and advisab le to integrated with other scheme but the nature of these 

practi ces are also sens iti ve, rest ri cted and int rica te to other factors such as ownershi p of plot, 

land size, TLU, and fa mil y size of house holds ' . 

Tab le 18: Di st ribut ion of sample respondents by agronom ic practices 

Types of agro nomic practi ces % share 

Compost use 88.3 

Fa llowing farm 34.2 

Mixed legume croppi ng 41.6 

Crop rotat ion 94.2 

I ntercropping 59.2 

Burn fa rm 720 

Mulc hing 50.8 

Source: Own survey, 20 13 
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Crop rotation is a key component of sustai nable agricultural practi ces because it improves the 

soil structure and fe rtility, and it helps to contro l weeds, pests and diseases that have soundl y 

been practiced throughout 27 kebeles of Dangil a di stri ct. Des pi te of thi s, sample respondent 

farmers had been practic ing crop ro tation:. lhe practi ce is stil l in question. Thi s is due to as 

fanners reported. they had been practicing crop rotation is not properl y done in exchange of 

crops season, type of crop and te rm s of exchange. 

According to Mini stry of Agricu lture of Ethi opia gui de line, at maximum one cereal crop can be 

grown for two cropping season consecuti ve ly ye t in third season it must be rep laced or changed 

by either pul ses or oil seed crops. Among sample respondents experienced in crop rotat ion. 

62.5% were rotate cereal to cereal, 19.2% cerea l to legu me croppi ng and the remaining 18.3% 

were pract icing legum inous to cereal cropping in the survey year 20 13. 

Table 19: Di stribution of sample respondents by crop rotati on sequence 

Crop rotat ion sequence % Share 

Cereal to cereal cropping 62 .5 

Cerea l to leguminous cropping 19.2 

Legum inous to cereal cropping 18.3 

Source: Own survey, 20 I 3 

4.1.4.2 Conservation tillage practice 

Conservation til lage (i ncludes, Zero till age / minimum ti llage), along wi th ot her soi l conservation 

prac ti ces is a co rner stone of SA Ps' can be practiced by smallholder farm ers. Minimum till age 

seems a plateau and fee ls inconvenience for farm ers as compared other components of SAPs' in 

the study area. They had been practicing mini mum til lage selecti ve ly on the bas is of type of crop. 

especia ll y for leguminous crops. As it has been presented in the Tabl e 2 1, 52.5% had been 

pract ici ng minimum tillage in the ir plot; whereas the 47.5% had not been practi cing in their plot. 

Out of the tota l sample respondent had been observing changes in soi l ferti lity ; 11.7% bring 

increment , 10% decrement, 9.2% no change and 69 .2% were said do not know the changes 

brought in so il ferti lity. 
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As sample households' fo rwarded their opin ion on implemen ti ng minimum tillage, 75% decrease 

productivity, 23.3% difficulty to control weed, 0.8% cause ' s insect-pest outbreak and 0.8% cause 

other product ivity reducing constraints like termite and roden ts emergence. 

Table 20: Di stri bution of sampl e respondent by Experience in minimum ti ll age 
- - -

Minimum tillage(MT) Total Changes observed after MT Total 

N % N % 

r 

Attri buies 

Practiced 63 52.5 Inc rement 14 11.7 

ot pract ice 57 47.5 Decrement 12 10.0 

Farmers opinion on MT The same I I 9.2 

Decrease producti vi ty 90 75. 0 Do nOI know 83 69.2 

Difficult to control weed 28 

Insect-pest out break 0.8 

Other 0.8 

Source: own survey, 20 I 3 

However, conservation tillage instru ment not known by most farmers other than local moldboard 

named i\;faresha5 in the study area. Those farm ers inherent from their parents or spent a decade's 

plowing instrument is Maresha. Among sample farmers had not been practi cing minimum tillage 

reasons indicated that 5 I .7% reduce immediate crop produce, I 8,3%di ffieult 10 control weed, 
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2.5% because insect-pest outbreak , 6.7% because of labor shortage, 8. 3% land shortage and 

12.5% because of other reasons (the land provider may cancel the sharecropping agreement). 

Farmers put these reasons in order; reduce producti vity, di ffi cult of contro l weed, others (cost of 

techno logy), land shortage, labour shortage. and insect-pest outbreak . These factors e ither 

indiv iduall y or interdependentl y impede fa rmers fro m implementi ng minimu m till age in thei r 

plot in the stud y area. 

Table 2 1: Reasons for not practi cing mi nimum tillage 

Reasons not practic ing mi nimum til lage Total 

N um ber 

Reduce producti vity 62 

difficulty of control weed 22 

Insect-pest ou tbreak 3 

Labour-shortage 8 

Land-shortage 10 

Other 15 

Source: own survey, 20 13 

4.1..4.3 Soil and water conse"vation Prac tices 

Rank 

Percent 

51.7 I SI 

183 2nd 

2.50 6'h 

6.67 Slh 

8. 33 41h 

12.5 ..., rei 
J 

In the study area, both traditi onal and imp ro ved soi l management and so il conservation measures 

practiced. include trench, grass vegetation (water logg ing plot), broad bed maker (88M), check 

da ms. compost maki ng, manu re use, mulching & crop residues, traditional diversion ditch . 

terraci ng, soil bund and sto ne bund when excess sto ne ex ist at the plot and high runoff prone 

plot. Trenches are constructed inside the plot to harvest water as reserve for crops grown wi th 

shortage of rainfal l in dry lands. Elephant grass and sasbanean are plan ted fOt" mul tipurpose in 

wa ter logging farm lands. 813M is also used to as ditch ti ed wi th local pl oughing instrument 

J\;!aresha to fo rm so il bed du ri ng plowi ng time. 
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According to reports of Dangil a distri ct Agri culture and Rural Development offi ce in the las t 5 

years except 20 10 una va ilable data at the ti me of data col lected; about 11977.75 ha terrace of 

which 32 16.9 were maintained, 636 km cove red di ve rsion ditch made of which only 29.5 km 

maintained, 50.445 km trench constructed of which 7.55 k111 maintained and 478.45km mask 

broad bed maker (BBM) were done. 

Table 22 : so il and water conserva tion (SWe) measure done in the past four years 

Year Terrace Maintained Di version Ma intained Trench Maintaind BI3M (km) 

(ha ) ditch(km) 
(km) 

2007 11 37 .5 1389.2 234 9 125.0 

2008 120.0 380.0 108 3 4.6 91.8 

2009 127.0 32 1. 0 156 9.25 3.0 125 .5 

2011 10593.3 1126.8 138 29.5 29.4 136.3 

Total 11977.8 3216.9 636 29. 5 50. 6 7.6 478.5 

Source: Dangila district Agriculture and Rural Development office, 2013 

However, other swe measures were done li ke communal terrace, check clams, grass vegetation 

with and without terrace and stone and soi I bunds but quanti fi ed in to figure data were 

unavailable at the time of survey. Besides, performed new swe practices. there was no or less 

measure taken for maintenance of the old S w e phys ical structure constructed in the study area. 

Furthermore, the data in the year 2007 as compared to the rest years were hi gh in almost all 

parameters due to segregation and become se lf autonomous Jawi distri ct from Dangila after thi s 

year. 

As the informat ion obtai ned from focus group discuss ion and survey indicated that previously 

constructed swe structures are destructed. The main responsible causes of destruction were 

shortage of fa rm land, ex pected reconstructi on by gove rnment , poor quality during constructi on, 

difficu lty in turn ing oxen, places of rodents and others like not fenced. 
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Table 23 : Causes for the destruction of improved S we technologies 

Causes of des truction 

Shortage of farm land 

Ex pected reconstruction by government 

Poor quali ty during construction 

DiiTiculty in turn ing oxen 

Pl aces for rodents 

Others 

Source: Own survey. 20 13 

4.1.5 Agricultural Production 

4.1.5.1 Majo r C rops produced and y ie ld 

7.5 

5.8 

3 1.7 

50.0 

o 0 
).) 

1.7 

IAlJDIS k~AIA UNTVF,H~ tTY 
~ Q¥PUS LIlli-lAitY 

The producti vity of the land in the stud y area is become poor mainly due to less fertility of the 

soi l. Thi s poor so il ferti lity is due to contin uous soi l erosion and loss of topso il over the past 

years. which is exacerbated by cu lt iva ti on of sloppy plots or the landscape. 

As survey result revealed tha t in ave rage sample respondents produce 1.90 qui nta l ba rley per 

0.28 1 ha, 10.79 quin ta l maize per 0.70 I ha. 3.75 quintal of Teff per 0.605 ha, 1. 98 quintal of 

millet per 0.328 ha, and 0.74 qu intal of pea per 0107 ha of plot. The result of paired t-test 

ind icated that there was no signiiican t difference between before investment and atier in vestment 

of susta inab le agri cu lt ural components like crop rotation, legu me cropping and compost use in 

crop produced in the last 2 years. Th is ensures the previous empi rical works do ne on adoption of 

conservation tillage (Kassam. 2009). reported as it does not bring increase in crop yield. it 
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consumes more labour, herbi cide, fe rt ili zer and fa rm power incl uding fuel in short-term since 

adoption and implementati on do ne by smallholders and mechanized fa rm but it may bring 

amazingly so il fe rtility improvement. 

Tab le 24: Mean compari son of the type of crop yie ld produced with inves tment 

Type of crop Before invest After in vest Tota l 

Area(ha) Qt. Area(ha) Qt. Area(ha) Qt. 

Barley .1 96 1.43 .380 2.52 .28 1 1.90 

Maize .617 9.92 .750 I 1.1 .70 1 10.8 

Teff .525 3.1 0 .804 4.52 .605 3.75 

Millet .324 1.97 .345 209 .328 1.98 

Pea .08 1 0.46 .153 1.59 .107 0.74 

Source: own survey, 20 13 

Based on the respondents op ini on given on the changes had been gain due to im plementing of 

SA Ps· before the last 2 years from 20 1211 J. The independent (-tes t was used to check whether 

there is signi ficant mean diffe rence between non-investors with that of investo rs. As the resul ts 

of t-test indicated that there is signi ficant mean difference between non-investo rs and investors in 

on ly teff crop production at 10% probability leve l. Hence, th is te ll s in vestment of multiple SAPs' 

In short term has not brought a bi g change In crop produce. 

Table 25: Mean difference between crop yield and investment category 

Type of crop Non-i nvesto rs Investors Total T-va lue 

prod uce 
Area(ha) Qt. Area(ha) Qt. Area(ha) Qt. 

------

TefT 0.525 3.49 0.641 4.24 0.605 4.00 -1.669" 
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Barley 0.196 2.20 OJ 19 2.27 0.281 2.24 -0. 179 

Ma ize 0.617 I 1.0 0.739 10.9 0.701 10.9 0.039 

Millet 0.324 2. 89 0.330 2.75 0.328 2.79 OAO I 

Pea 0.081 0.93 0. 11 8 0.95 0.107 0.94 -0.073 

----
*significant at 10% probab ili ty level 

Source: Own survey, 201 3 

4.1 .5.2 Livestocl, production 

Li vestock in the study area have been kepi Cor differen t purposes. They are kepi to provide food, 

draughl power, sharecropp ing, threshing, transportation , wea lth status, fiber, as a means of 

saving due to fa rmers regard li vestock as sa Ceguard for sudden cash requirement as they are 

considerab le liquid resources. These animals are sold in time of need for food, credit repayment, 

to pay laxes and other ex penses. Oxen are kept both fo r plough and fatten ing purpose, whereas 

cows are kepi for dual purpose of give birth of ca lf, plowi ng and fatte ni ng. 

As res ul t of animal s arc used in farm uperations, supplementa ry between crop and li vestock 

enterprise is a common event for smallho lder farmers of the study area. They interact with each 

other in that animals offer farm power and cattl e dung in exchange fo r fodder fi'o m the crop 

residues and by products. The ava ilability of cash from Ihe sal e of' li vestock and li vestock 

prod ucts serve as a source of cash when fa rmers are in urgent need of cash for their crop 

production acti vities. 

The survey results indicated that cattl e, donkeys and goats are the most important animals rea red 

in Dem isa kebe le. On the other hand, in Wufta-Datie kebele cattle, sheep, goats and donkeys are 

the most important anil11 als reared. Lik e the pa rts of the district the an il11al s kept in the two 

kebeles are 1110stly indigenous breeds. These animals are reared in bo th kebeles due to the 

suitability of the environment , presence of bette r feed and farmers' preference. On ave rage, in 

both kebeles farmers kept 2.54 1 cows, 2.630xen. 0.071 bull. 1.05 heifers. OA I5 ca lves, OA89 

goats. OA8 1 sheep and 0.688 donkeys, 0.053 mules, 0.009 horses and OA56 chickens. 
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Table 27 : Mean difference between tota l livestock unit owned (TLU) and in vestment 

TLU Non-investors Investors Tota l T-value 

N % N % N % -1 .727** 

<5 13 10.8 IS 12.5 31 25.8 

5- 10 15 12.5 26 21.7 53 44.2 

I 1-15 7 5.83 13 10.8 25 20.8 

> 15 2 1. 67 6 5.00 II 9.17 

Mean 7.39 8.90 8.43 

Min I .80 Max 2 1.9 

* * Signi fi cant at 5% probability leve l 

Source: survey result, 20 13 

The result of t-test indicated that there is signillcan t difference between non-investors and 

investors of SA Ps' components. In other words. as the househo ld has more cattl e, it increase the 

probabi lity of become non-investors of SA Ps' and, otherwise. This is because more cattl e 

demand more grazing and pastures land. In the study area, the main sources of feed for li vestock 

are communal graz ing, crop res idues and by products. purchase of feed from loca l farmers and 

use of farm plot before sowi ng and after harvesting of crops as graz ing and source of feed. 

Accordingly , 99% were use communal grazi ng, 62.5% were use fal low land of them or neighbor 

farmers. 93.3% were use crop resid ues and it s byproducts. 33.3% were use purchase and 89.2% 

were use their own farm plot as animals feed. The paradox of crop res idue use as of soil cover 

and also used as the ma in fodd er for li vestock. The main types of crops serve dual purpose which 

includes teff and mill et straw and maize husk. As the survey res ults indicated that 99.2% were 

used communal grazing land; 71. 7% were used hay co ll ected after the crop co ll ected and 

protected grazing land. 97.5% were use straw. 97.5% were use mai ze husk. 87.5 % were use 

mowed grass and weed, and the rest 76.7% were use res idue of local beer and alcohol(Ate ll a) as 

add ition of feed of catt le. 
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Table 27: The type of ca ttl e feed mai n sou rces 

~ 

Source of feed N % J Types of Crop residues use~~~oc~el_' _ N % 

Communal grazing 11 9 99.2 Hay 86 7 1. 7 

Fall ow land 75 62.5 Strav,J 117 97 .5 

Crop res idues and 11 2 93.3 I Mowed grass 105 87.5 

by products I 
Purchase 40 " , I Ma ize husk 117 97.5 .J .. " .J 

Farm land 107 89. 2 I !\tella(loca l bee r by prod uct) 92 76.7 

--- -- ---
Source: own survey. 2013 

Thi s means that crop res idue use as soi l cover and mu lching is more likely affected by the 

li vestock popu lation as one fanner owns li vestock-land proportion ba lance or not ba lance. 

This noted with li vestock prod uctio n and competi ng wi th crop resid ues use either feed or 

mulchi ng (so il cove r). Commu nal grazing areas, crop residues and pr iva te pasture are the most 

important source of feed in both kebe les . During discuss ions with farme rs told that the 

ava il abi lity of feed is serious constraint to li vestock product ion in between March to August. 

Furtherlll ore. shortage of grazing land fodd er, inconven ience gra ss for cattle Wajima l
, water born 

parasite(A lek it) and absence of animal clinic in both kebe les o f the d istant related to the di strict 

were common and terrible problems. Among total respondents in both kebeles acco rdingly, 

7 1.7%, 75%, 95%, 65%, 6 1. 7%, 80.8% and 85% were respond as sho rtage of grazing land , 

di sease. fodder, shelter prob lem. wate r shortage. cl inic and lack of shepherd are the main 

constraints, respectively(Tabl e 24 ). 

4.1.4. Institutional Factors 

4.1.4.1 Extens ion contact 

Agricultural ex tension is of paramount importance to introduce better agric ultural prac ti ces and 

improved tech nologies to sma ll holder farmers in a country like Ethiopia where traditi onal 

practices are dom inant. In the study area. like the other di strict of the region, the oftlce of 
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Agricul ture th rough its tech nical experts and DAs at community leve l provides agricul tural 

extension. The agricul tural ex tension service in the study area mainly focused on providing basic 

agri cultural ed ucat ion, teaching. and demonstra ti on about the use of agri cultural inputs. forest ry 

deve lopment, soi l conserva tion and li vestock producti on aspec ts. The survey resu lt indicated that 

95.35% of the respondent had access to agricu ltura l extension agents. 

The Agri cultu ra l Desk under department of Agricultural and Rura l Development was the main 

government institution responsible for implementation, monitor ing, and evaluation of the 

agri cultural extension services at zonal leve l. It has a technical ex pert (SMS) both at the zonal 

and di stri ct leve l to provide tech nica l assistance and trainings fo r DAs and supervisors. 

Development agents are responsible [or the actua l implementati on at the extension program at 

grass root level. Extension service is provided by extension wo rkers and to some extent by non­

governmenta l organi zati ons. Three to four deve lopment agents were ass igned at each kebele to 

give frequen t and continuous technical support and advice. Almost all sample households of the 

survey had responded that deve lopment agents been ass igned, but most of them complained that 

they do not get sufficient agricultural extension services. The chi-sq uare tes t also shows 

insignificant difference between households visited by extension agents and Investor of SAPs· 

status in the study area (Table 28). 

Table 28: Di stribution of sample respondents by ex tension contact 
-- .,- - ._-

Extension Non-investors Investors Total X--value 

No % No % No % 5.749** 

Visited 53 44.2 24 20.0 77 64.2 

Not visited 38 31 .7 5 4.2 43 35. 8 

So urce: Own survey, 20 13 

4.1.4.2 Market dista nce 

Farmers buy household goods and other fa rm inputs from markets in add ition to se ll ing 

surpluses. if any. Markets are mostl y located in open rural villages and small towns. The major 

market is located in Dangila town. Mos t markets operate once a week except the major ones. The 

local markets are characteri zed by inadequa te marketing faci lities and se rvices, such as good 

sanitation, product protect ion. shelter, storage, package. price information and so on. 
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Table 29 shows, the distribution of sampl e household head by market di stance in minutes from 

the res idence. The max imum and the minimum time from the market we re 180 minute and 40 

minutes, res pecti ve ly. About 80% of the respondents walk more than I hour to reach the nearest 

market. 

Table 29: Distribution of sample households by di stance fi'om the market in minutes 

Respondents response Walking to market in minute 

<60 60- 120 > 120 

No 24 81 15 

% 20. 67.5 12.5 

Mean 105.8 

Minimum 40 Max imum 180 

So urce: Own survey, 20 13 

4. 1.4.3 Ag ri cultural Input s upply 

Availab ility and use of modern inputs IS an in tegral parts of the extension system required to 

increase agricu ltural producti on through the use 01' modern agri cu ltural technol ogies li ke 

fertili zer, improved seeds, farm implements, etc. Mos t of the time farmers use inorganic fe rtili zer 

for impro ved seed, parti cularl y fo r maize and for millet. Ie!!; and bar ley. 

DAP and Urea is the only inorganic fe rtili zed used by farme r to increase or main tain agricul tural 

production. Of whi ch most fa rmers use DAP more than Urea because the impact of DAP were 

observed in the seed of crop whereas the impact of Urea is observed on the leaves of crop. From 

the total of 120 sample respondents who were asked whethe r they fee l the price of fe rt ili zer 

costly or proportional , about 38. 3% report ed as costl y, and the rest 6 1. 7% repli ed as reasonabl e. 

Table 30: Di stribution of sample respondents by opinion of Fertili zer cost 
~----------~Tj --~--------

Fertili zer pri ce Non-investors Inves tors Total X--value 

No % % % 9. 11 4*** 
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Costl y 28 30.8 

Propo rtional 63 69.2 

Source: Own survey, 20 13 

4.1.4.4 Credit access 

18 

II 

62.1 

37.9 

46 

74 

38 .3 

617 

Moreover, credi t in the form of cash or ki nd was prov ided to sample households. There are 

different sources of credil. Among all. instit utions like micro fi nance and ortice of agricul tu re 

take the leading role in providing credit in cash or in ki nd to fa rmers. As reported from the 

survey result, about 45.4 percent of sample households go t cred it either in the fo rm of cash or in 

kind from government, informa l local insti tutions. and private money lende rs and from fri ends 

and relati ves. 

Ta ble3 l . Distribution of sample households by credit access 

Credit att ribute Number Percent 

Use r 50 417 

Non-user 70 58.3 

Source : Own survey, 20 13 

4.2 Eco nometric res ul ts 

Binary logit Illodel was used to ident ify potential variab les determine farmers investment 

dec ision on sustainab le agricu ltural prac tices. Mul ticol linear ity diagnostics test was done to 

check the presence of high co li near ity among and between each inde pendent var iab le. Different 

methods were employed to check the presence of multicol li nearity fo r contin uous and discrete 

ex planato ry variab les. Variance infl ati ng factor (VI F) was used to check fo r multico ll inearity 

prob lem among and between continuous variables. For continuous va ri ables coeffic ient of 

con ti ngency (CC) was computed using Stata software. For thi s case, based on the res ul ts of the 

diagnostic tests fo r both discrete and cont inuous variables, no vari able was fo und to be hi ghl y 

correlated or assoc iated with one or more of other variab les (Appendi x Tab le 2and 3). 

Fourteen va riables were hypothesized to inOuence farm ers' dec ision to invest on SAPs' and al l 

variables were entered to the model. Out of the variables analyzed, the coeffi cients of I I 

variab les, namely sex. age , parti cipati on in kebele, soi l l'erti lity status, slope of the plot. num ber 

of plots. plot di stant, land use, labor, TLU, and extension contact were signi fi cantl y di ffe ren t 
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from zero and found to be sign ificant to affect the investment on SAPs' of the households in the 

study area . 

Th e maximum likelihood est imates of the binary logit model result shows that the househo ld 

investment in SAPs' is determined by the interaction of several potential socio-economic factors. 

To check measure of goodness of fit in logistic regression analysis, the likeli hood ratio test (LR) 

that follows chi-square distribution with degree of freedom (OF) equal to number of explanatory 

variables incl uded in the model (G uj arat, 2003). Accord ingly, the chi-square computed shows 

that , the model was significant at I % significance level. This indicates that the null hypothes is 

stating the coefficients of explanatory variables less the intercept are eq ual to zero was rejected 

and the alternative hypothesis of non- zero slope was accepted. 

Another comparatively simple measure of goodness of fit was the count R2 obtained by dividing 

the number of prediction to the total number of sample. In this regard the count R2 was 

ca lcu lated to be 77% (72 out of 91 for non-conserving and 20 out of 29 for land conserv ing 

households) that indicate the model con ectly predicts the observed val ues. The sensitivity, the 

number of investor househo lds correctl y predicted by the model was 70 percent and specifies, 

the number of non-investor households correct ly predicted was 91.1 percent observation . Thus 

the model predicts both non-investor and investor household groups fairly and accurate ly. 

Table 32: Empirical result of binary logit model 
- --_. - --. 

Var iable Coeff Odds ratio S.E Sign ificance level 

CONS -15.369 3.965 0.000 

S EJ-Tl-l 3.540 34A 74 1. 588 0.018 

AGEJ-TJ-T O. I 58 1.171 0.748 0.001 

EDU J-TH 0.015 10 16 1.240 0.984 

PARTADM IN 3.374 0.034 OA05 0.007 

FARMSIZE 0.219 1.245 0.822 0.588 

LANDTENURE -1 .087 0.337 0.727 0.186 
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SO ILFE RT LfTY 1.564 4.780 0.020 0.03 I 

SLOP EPLOT -2.767 o. I 3 I 0.449 0.0 1 I 

PLOT -2.445 5.08 7 0.671 0.000 

DISTPLOT -0021 0.980 0.090 0.100 

LAN DUSE -1 .327 0.265 1.006 0.048 

LABOR 1.5 70 25.406 1.5 19 0.045 

TL U -0.1 6 I 0.8 51 o. I 34 0.073 

EXTENS ION 3. 359 28.774 1 02 1 0.00 1 

Source: Own survey. 20 13 

Sex: Sex of household head was significan t at 5% signifi cance le ve l and pos it ive ly related wi th 

in vestment of SA Ps' the households in the study area. This impli es that, other things remaining 

constant. male-headed households are more likely to be investors in SA Ps' than female headed 

households. The possib le explanation for th is wo ul d be mal e headed households have better 

access to farmland , labour, agricultu ral technologies and improved practices which all these 

increase crop yield and thus more investor on SAPs' than fema le headed households by a factor 

of 34.474 . Thi s result is similar to the findings (Green. 1993) were fo und a sign ifi cant posit ive 

relationship between sex of the household and their decision to retai n conserva ti on measures. 

Age: Thi s va ri ab le is significan t and pos iti ve ly related to in ves tors of SAPs' in the study area. 

This implies that, other things remain ing the same, as age of house hold head increases by one 

yea r, the likely probability to become in vestor increases. However, other find ings in different 

areas contrast thi s find ing. fo r instance. (Long. 2003: Wagayeh u and Lars. 2003 ) found negat ive 

and signifi cant assoc iation between adoption of conservation structures and age. An increase in 

age of the household gives the chance to eva luate pros and cons of sustainable agri cultural 

technologies. Thus, an increase in age is related negative ly with non-investor on SAPs' of 

households. This findin g was in agreement to some research ev idences, that age has positi ve and 

signi fica nt impact on investment of land conserva ti on technologies. 
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Ed ucation : Impact of education on farmers' decision to in vest in SA Ps' was found ins ignificant 

and pos iti ve relati onship . This pos iti ve and insignifican t relati on impl ies that the more educated 

farmers are more likely to make a decision to invest in SA Ps' than the ir coun terparts wi th low 

level of educat ion attainment. The justifi cation of thi s I1 nding was that education infl uences 

farmers' decision to adopt techno logies by enhanc ing fa rmers' abil ity to obta in, understand and 

ut ili ze the pract ice, and by improvi ng overall managerial ab ility of farmers. This findin g is also 

in line wi th previous studies (e.g. Bekele. 1998) found insignifi cant assoc iation between level of 

education and decision to retain conservati on structures. But contrary to the fi ndings of (Delj aw, 

2008) were found the significant contributi on of education on the conservat ion efforts. 

Farm size: Total farm size of the households was found to have insigni fi cant re lation with the 

investment in SA Ps'. Hence. there is no sufficient ev idences to reject the null hypothes is and can 

be concluded that fa rmers hav ing small fa rm size are not less li kely to be investor than their 

better landholdi ng counte rparts. Si milar to the prior ex pec tation, its coeffi cient has pos iti ve sign 

indicated that the less fa rm size the fa rmers owned seems the better to be in vestors than the 

farmers who have large farm size. Therefore. in the study area large landholders are more 

sensiti ve to erosion problems and they seemly more likely to implement and mai nta in 

conservat ion structures than those fa rmers who ha ve small cultivated lands. But the diffe rence 

was insignificant. Thi s finding is in li ne with the findi ngs of (A kl ilu, 2006), he found and 

reported that fanners who hold large farms were fo und to be more li ke ly to invest in 

conservat ion technologies. 

Participation in kebele administration : Thi s va riable was strongly signifi cant at 1% 

signi fi cance level and positively re lated to investors in the study area. Thi s implies that. other 

things remain ing constant, as a fa rmer get posit ion and par ti cipa te in kebele adm ini stration, it 

gives the chance to fa mili ar with new informati on and continuous to update as compared to non­

parti cipant being investor will be decrease 0.034 as not parti cipate in kebe le adm inistrat ion. 

Soil fertility status : Thi s variabl e was sign ificant at 5% sign ificant level and pos iti ve ly affec ts 

investor fa rmers in the study area . This impli es that, assuming other things constan t, as the so il 

fe rtilit y level decrease by one category from fe rtile to less fertil e; the probability of the farmer's 

decision to invest SAPs' to be increase by a fac tor of 4.780 and the reverse is true. This variable 

affects the dec ision of fa rmers to use so il and water conservation tech nologies in which farmers 

who perceive more about the sever ity o f erosion prob lems on their agricu ltural product ion and 
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natura l envi ronments are more like ly to be sensitive and to have beller intenti on of mitigating the 

problem thro ugh adopti ng the technologies. Th is finding is al so in line with and supported by 

ot her previous studies like (Bekele, 1998). 

Slope of the plot: This variable was signi fi can t at 1% probab il ity level and nega ti ve ly affects 

investor farmers as the degree of slope increases. This implies that. the remaining things 

constant , as the slope of the plot increases by a unit degree the probability of the farmer become 

investing on among multipl e components SAPs' increases. As slope of the plot increase by one 

degree the respondent farmer to be investor likely decrease by a facto r or 0.131 as compared to 

no n-investors. This is consistent with other studies undertaken in different parts of Ethiopia 

(Bekele. and Holden, 1998; Wagayehu and Lars, 2003; Aklilu. 2006) were reported the positi ve 

association between slope and farmers' decision to adopt and implement SAPs'. 

Number of plot: This va riable was strongly significant at 1% sign ili cant level and negati ve ly 

affects investor farmers when the number of plot increases. Thi s impl ies that, assuming the 

remai ni ng things constant. as the number of plot Increases by one plot farmers ex posed to 

transportation transaction cost on foot. As the number of the plot increase by a unit the 

household to be investor decease by a fac tor of 5.087as compared to non-in vestor farmers. 

This finding is consistent with the findings of (Bekel e and Hulden, 1998) foll owing plot number 

increment farme r will be busy and less in vest in land conservation acti vities. 

Distance to th e plot: This va riable was significant at 10% sign ificant level and negati vely 

affects investor farm ers as the distance increases by a mi nute in the study area . Th is imp lies that, 

the remain ing things the same, as the di stance or the plot to the residen t increases by one minute 

the probab il ity of farmers inves ting SAPs' on his/her plot will likely decrease by 0.980 as 

compared to non- investor farm ers. The farm lound at far di stant may no t be fi·equentl y gett ing 

visited, difficult to tra nsport compost and manure and ove ral l managemen t. Th is finding is 

consistent with prev ious studies (Wagayehu and Drake, 2003; Getachew, 2005) di stant from the 

plot has posi ti ve relation for land degradati on yet for inves tment in SAPs' related negati ve ly. 

Land use: This va ri able was signifi cant at 5% significant level and negati vely inOuences 

fa rmer's dec ision to investment on sustainable land co nse rvation strategies. This implies that. the 

remaining things constant , as the land use changes by season from crop land to wood or from 

crop land to grazing land the probability farme rs investing on SAPs' will li kely decrease by 
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0.265 as compared to non-i nvestors and , otherwise. Thi s fi nd ing is in con trary to prev Io us 

findings (Getac hew, 2005) had found to be ins ignificant re lat ionship with in vestment in SA Ps'. 

La bor ava ilabili ty : This va riable was s ign ificant at 5% leve l of significance and positively 

inlluences dec is ion of farme r's in vesting on SA Ps ' as they have one more labo ur uni t. This 

implies that , assuming other th ings remaining the same. as labor ava il ab ility increases by one 

unit the probability of larme rs shift to in vesting on SA Ps' will likely increase by 25.406 as 

compared to non-i nvestors. Thi s findin g is cons istent wi th the fi nd ings of (Wagayehu and Drake, 

2003) in Eastern Hararghe. Thi s im pli es th at the in vestmen t cos t per unit area in terms of human 

labour invested and area lost to structu res make the investment less costly and more rewarding. 

Tota l li vestoc k own ed : Livestock had a sign ificant and negative impact on the household 

adoption of SA Ps in the study area. The negat ive sign of s lope coefficient indicates that when 

livestock owned increase by one TLU, th e probability of a household to become in vesto r of 

SAPs ' , decrease by a factor of 0.85 1. The poss ible ex planati on fo r th is resu lt is that as larmers 

ha ve large number of li vestock (ox . cow. he ifer, cal l'~ donkey . goat, sheep and chicken) they 

become in low position to be investor than ta rme rs w ho have few li vestock. Moreove r, li vestock 

(ox) serve as non-human labour, and so urce of dun g i.e .. draft power in land preparation that 

d irectl y contributes to su pp ly of labor and organic ferti li ze r. The find ing that livestock holdi ng is 

negat ive re lated to investment in SA Ps' is consistent with the findi ng of (ILR I, 2003) . 

Ex tens ion contact: Thi s va riabl e had signi ficant and posit ive impact on farme rs motivation to 

invest on SA Ps ' in the study area. This implies that. the remaining th ings constant. as the 

freq uency of tra ining and extens ion contact and lor visit of fa rmers by extens ion age nt s ' and 

ex perts e ither from d istri ct or zo na l leve l changes farmers m indset and increase knowledge of 

land conservation tech nologies. When ex tension contact a nd visit increases by frequency of 

contact or visi t the househo ld to be investor increase by a facto r of 28 .774 as compared to non­

in vestor. Previous stud y conduc ted in Ethi opia (Wagayehu and Lars . 2003) we re indicated that if 

there is close contact w ith the ex tension agents. the farme rs a re more likel y to receive better 

information and ad vice from extension agents and they tend to be wil ling to invest in land 

conservati on activit ies. 
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5 CONCLUS IO SA 'D RECOMMEN DATION 

5.1 Conclusions 
La nd degradat ion is the process of reducing or deplet ing the productive capacity of land caused 

by improper and poor [firming system. improper land use practi ces, defo restat ion and 

overgrazing. It needs land conservat ion in vestment. Land degradati on affects many dimensions 

of we ll-be ings . The main persis tent sol ution to arrest problem of land degradation is mob il izing 

farmers to invest on susta inab le agri cultural pract ices such as: red uced tillage. fa ll ow 01' fa rm, 

compost use, and legume crop rotation and intercropping. 

This research was des igned with the objectives of examining land degradation status, assessi ng 

the status of soil fe rtili ty and identifying determinants of farmers' dec ision of investmen t in 

sustainable agri cultural practices in Dangila di strict area. Despite Agri cu ltu re is the leading 

sector, in the Ethi opian economy, was and sti ll is character ized by low producti vity in general 

and low yield per unit area in part icu lar. Many people attribute the prob lem wi th popula tion 

explosion, immense envi ronmental degradation, limited access ibil ity and use of technology, 

insufficient infrastructu re, poor trad itional practi ces and ill-thought-out polices. 

Thi s outdated and ti ed with bott lenecks. agri cu ltural sector man ifested by cou pled wi th 

populat ion growth at a faster rate. so il fertility dep let ion and decrease of crop yield , moti vate to 

adopt mu lti ple susta inable agricu lture pract ices. which IS agricultu ral-environmental 

management at short term or long term will be taken as a panacea. 

Thi s stud y has tr ied to look demograp hi c, socio-econom ic, plot characte ri st ics and institutional 

and other related fac tors, whi ch can influence fa rmers' , decision of investment in SAPs' 

components. For this, data were co ll ected from 120 farm households drawn ra ndoml y by 

considering purposive inc lus ion offemale headed households from Dangil a district. The primary 

data were collected from interview schedul e and foc us group discuss ion. Seconda ry data were 

co ll ected from relevant GOs and NGOs and from perti nent documents to supplement the data 

obtained from survey. 

Fourteen var iab les were hypothes ized to determine I'a rmers' investment of SA Ps' and their 

dec ision to kee p it. Evidences from descripti ve ana lys is indicated that in vestor farm ers ha ve 

more age. being male, own li ttle number of plots. less fe rtil e so il, own greater size of land, 
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minimum di stance between the residence and plot, cu ltivated own land instead of sharecropped 

and rented , parti cipa ted in kebele or village admini st ration and takes social responsibili ty and 

bet ter accessed ex tension services in the form of fi eld visit , demonstra ti ons, farm training on 

sustainable land management specificall y, soi I and I,vater conservat ion, legume cropping and 

compost use, On the other ha nd , non-i nvestor farmers were hi ghl y negati ve ly affec ted by those 

cited va riables. 

The results of binary logit mode l analys is ind icated that fi ve variab les al (p<O,O I), fo ur variables 

al (p<O.05) and Iwo va riabl es (J 0%) were found to significantly infl uence farmers investment on 

SA Ps', Sex of respondent was found to pos iti ve and significant im pact on farmers decision of 

investment SAPs' at (5%) level of signifi cance implying that male headed farmers have more 

information on new agri cultural technologies and increase them to be investors, 

Age of respondent was found to be positi ve and significantl y affect farmers dec ision and accept 

SAPs' at (p<O.O I) level of significance impl ying that elder fa rmers with age will have more 

informat ion about so il fertil ity problems and so lut ions so that as age of respondent increases their 

investment of SAPs' also increases. On the other hand, as age of farmers becomes younger, the 

fa rmers' poss ibilit ies to lag in in vestment of SAPs' will likely increases, 

Distance from home to the plot was negati ve and sign ificant impact at (p<O, I) level of signi fi cant 

that indicated as the di stance from res ident to plot increases, farmers to be fou nd investo r of 

SA Ps' decreases, Thi s means too much nearby and backyard plot is more advantageous to accept 

and implement SAPs' components: such as transporti ng compost and cover so il , to make proper 

crop res idue management and to planl cover crops and to integrate with soil and wate r 

conservation measures. 

Soil fe rti lit y status of both own and sharecropped and rented land was positive and significant to 

affect fa rmers decision on investors of SA Ps' at (p<0,05) leve l of signi fica nt and associated wi th 

as so il ferti lity level changes from fertil e to less fertil e farm ers to be found investor wo uld be 

Increases. 

Tota l tropical li vestock unit was negat ive and sign ifica nt to affect investment of SAPs' at (p<O. J) 

level of significant impl ying that as fa rmers own more TLU, farmers deci sion to be found 

investors of SA Ps' decreases. Thi s implyi ng thai as farm ers own more livestock unit requires 

more grazing land, green pasture and fodder in turn it decreases the land to be invested by 
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investor farmers for SA Ps'. In contrary to the ea rl ier, as fa rmers own more li vestock un it it 

increases farm ers to be found non- investo rs of SA Ps' . 

Part ic ipation in kebele admini stration or in social pos ition was positive and significant to affect 

investment of SA Ps' at (p<O.O I) level of sign ificant im pl yi ng that as farmers get the chance to 

participate in kebe le or vil lage or in soc ial position. farmers decision to be found investor of 

SA Ps' increases. This indi cates that as farmers have beller posit ion in kebele or vill age 

adm inistration increases the probabi lity of ga ining trai ning and new in fo rmat ion about best 

agr icultural practi ces in turn increases investor farm ers of SA Ps'. 

Number of plot was significant and fo und to be infl uence investment of SA Ps' nega tively at 1% 

probability leve l. Therefore, awareness crea tion shou ld be made to inspire farmers who have 

more number of plots to be investors of SA Ps' as small number of plot ho lder fa rmers 

Slope of the plot was fo und to aCfect investment of SAPs' negati vely and signi ficant at 1% 

probability leve l. Therefore, emphasis should be given to change attitudes and investment 

decision of farmers who show low motivation to invest SA Ps fo r sloppy farm plot with support 

and incent ive. 

Land use was signi ll cant and fo und to affect investment of SAPs' negati ve ly at 5% probabili ty 

level. Therefore, emphas is should be gi ven to farm ers treat uni formly the land they use for 

different purposes. 

Labor ava ilabil ity was significant and found to be inll uence in ves tment of SAPs' positi vely at 

5% probability level. Fa rmers who have easil y access of labor at the ti me of labor requirement 

are investors of SA Ps'. Thi s is due to SA Ps' by its nature is labor consumi ng at the very scratch. 

Extension contact made was fo und to be influence in vestment of SAPs' positi vely and 

significantl y at I % probabili ty leve l. Therefore, emphasis should be given to ass ign suffi cient 

number of development agents eq uipped with knowledge and skill s so that farm ers can access 

support that help them to sca le up their knowledge towards enhancing their creativity and 

prod ucti vi ty. 

5.2 Recommendations 
Some implicat ions for thi s study were found to be relevant. Promoting the in vestment of 

sustainable agriculture practi ces is important for smallholder fa rmers for sustainable 

development of agri cultural sector through ex pandi ng environmental hea lth practices which 
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needs cooperation and in tegration work by va ri ous stakeholders espec ia ll y farmers. development 

workers, experts, resea rchers and politi ca l leaders. 

Sustainable agri cultural practi ces ha ve multipl e components which require knowledge, skill , 

attitudinal and behav ioral change and management help to save land from degradation. Thi s 

finding indi ca ted that fa rmers generate kno wledge cont inuously and shared among them. 

However, they are not well invest in sustainable agricultu ral technology and sustainable land 

management their time, labor and resources. Therefore , researchers and ex tension staffs need to 

continuously keep in touch with these farmers for further research to address the issues need to 

resolve. 

I. It was found that sex of household heads significant ly affects investment of sustainable 

agricultural practices. Women se lf group is important to transfer informat ion and to bring 

attitudina l change of women farm ers at required speed and direct ion thi s suggesting the 

regarding body shou ld wo rk on women fanners ' access of bas ic education, poster, and 

training to bring them equa l participants of land conservation in vestment. 

2. Results of thi s study indicated that the type of land use significantl y affects sustainable 

agri culture. The result shows that sustainab le agriculture components is more likely to be 

adopted by farmers with crop land suggesting research, extension and planni ng agencies 

to be sensitive to the needs of smallholder farmers through developing and disseminating 

technologies and strategies that are relevant to their needs as we ll as creating awareness 

on wood land and grazing land management benefit s. 

3. It was found that age of respondents' has signiJicant and positive relationship with 

investment in sustainable agri cul tura l practices. Therefore, the concerning body should 

work a lot on youth and sharecropper and renter to change their attitude of risk ave rse in 

long term land conserva tion investment plan and bring sense of ownership. 

4. It was found that farmers' parti cipation in kebele or village adm inistration and other 

social organization significantl y infl uence the dec ision and implementation of recent 

coming. sustai nable agriculture practices. Thus, the concerned body should work on 

farm ers' access to different form s of on fi e ld. demonstrat ion and farmer days tra ini ng. 
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5. It was found that tota l li vestock ho lding has s ignifi can t and negati ve in fl uence in land 

conse rvation in vestment like Sustainable agri cultural practices . Ho wever, fa rm ers who 

ha ve more livestock unit not moti vated to in vest in SAPs ' because of their cattl e needs 

more grazing land , c rop res idue (s traw) .. and difli culty for manage ment. Thus, th e 

regardin g body should offer trai nin g 1'"0 1' fa rmers o n how 0 bal ance li vestock with own 

plot of land and be tter able to use the ir man ure for land appreciatio n. 

6. In s imilar fa shion , frequenc y of contact and trained with extension agents has positi ve ly 

and s i gnil~cantl y influenced in ves tm ent in SA Ps' suggestin g the need fOl' more targe ted 

and continued extens ion services . Thus, th e ex tension system operating in th e areas and 

e lsewhel'e , need to be strengthened further to increase the fl ow o f information for rural 

deve lopment. Participatory community based approaches in vo lving th e stakeholders in 

plannin g and implementation a re necessary in order to create a higher o wnership attitude. 

Clear messages on sustainable agri culture practi ces should be inc luded in the normal 

extension packages and training of both village extens ion workers and fa rm ers sho uld be 

emphasized so as to improve the ir understandin g and ski lls. 

Generall y. it is not worth y investors, and non-investo rs have unconcern perceptions on the 

pos iti ve and negati ve aspects of land degradation and corresponding ly, susta inable agri culture 

practi ces . but other factor more influence on farm ers adoption decisi on. Thi s suggesting that 

other unspoken facto rs such as income and return m ight ex plain observed diffe renti a l adoption. 

Further research on win- win approach re lati ve benefits gai n from im plementation susta inabl e 

agriculture in short te rm and long te rm over conventi o nal farming, loca lly fl ex ible and adap tab le, 

changes in y ield , selecti ve and appropriate fOl' the type of agro eco logy and so il ty pe, 

environmentall y healthy practices should get attention. 
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AI'PENOIX-l 

Appendix Table I: Conversion fac tors that used to est imate tropical li vestock un it 

-
Ani mal category TLU Anima l category TLU 

Call' 0.25 Donkey (young) 0.35 

Weaned calf 0.34 Ca mel 1.25 

Cow & ox Sheep& Goat(Adu lt) 0. 13 

Horse & mu le .1 0 Sheep& Goat(young) 0.06 

Donkey(adult) 0.70 Chicken 0.01 3 

Sourcc: stork el of. (1991) 

Append ix Ta bl e 2: Val ues of VIF for conti nuous varia bles, which were used in bina r og'-t ? 
)I> -j 

Continuous variab le VIF 

AGE 115 

FARMS IZE 1.13 

DISTPLOT .1 2 

TLU .10 

PLOT 1.0 I 

R2 

0.866 

0.884 

0.979 

0.807 

0.993 

7 ' ~ 
f.. . ~ , 

Appendi x Table 3: cont ingency coeffici ents for di screte variables. used in binary log it 

SEX HH 

EDU 1-1 1-1 -0.213 I 

PARTADM 0.079 0.096 

LANDTNUR -0064 0.059 0.035 I 

LANDUSE -0.0 19 0.049 0.078 0.0 I I 

SO ILFERTY -0.027 -0.007 0.163 -0007 0.043 

SO ILFRTY 0.024 0.037 0023 0.11 3 0.136 0.05 

EXTE SION -0.070 0. 132 -0.061 0. 102 0.090 o 122 0.043 03 40 I 

LA BOR -0009 0.031 0.078 -0.026 -0.026 -0.082 0.0 18 o 107 -0.094 

Sou rce: own survey data. 20 I J 



Appendix-II 

Indi vidual Inte rview schedule 

The objective of thi s Interview Schedule is to coll ect information from farm Households of 

sample respondents perception of land degrada ti on and determinants investment in Sustainable 

agricultural pract ices in Dangi la di stri ct in two rural kebeles' fro m January to ICebruary 2013. 

The study is conducted for academic purpose whi ch is expressed as aforementioned. I-Ience, we 

req ues t yo ur honest & fa ir responses to fill up thi s interview. 

I. General & perso nal information of th e res pondent 

1.1 Respondent" snumber ____ Date(dd/mm/yr) __ Respondent 's name _______ _ 

1.2 Sex; 0 = fe ma le I = Male 1.3 Age ______ years 

1.4 Mar ital status I Marri ed, 2.S ingle. 3. Di vo rced. 4. Widow/Widower. 5 others 

1.5 Rural Kebelie Ad ministrat ion/ Peasant Assoc iation --- - - ----

1.6 Posit ion in the peasant assoc iation_ Vi ll age __ woreda/district/ __ Zone_ . Regiol1 __ 

Enumerator' s name .signature I SI checked date / / --- ~ ---- ---- -- ----

.7 Educationa l Status: 0 = Illiterate. I ~ Li tera te 

.8 Educat ional level: 

I. Read & Wri te. 2.G rade 1- 4. 3.Grade 5- 8. 4. Grade 9- 10. 5.above grade 10 

1.9 information of famil y members 

No Name of Sex ; Age Major Rln to Education*"* 
fam il y (male= I, fema le= 0) occupati on* HHI-l* .:. 

mem bel' 

I 

2 

.' -~ MaJ o r occupation: I=dependent, 2= studen t (at school). 3=house Wife, 4=fann lllg. ) - hi re 

labour 6=off farm activ ity. 7= others (spec ify if any) ________ _ 



**Relation to househo ld head: I.wife, 2=chi ld , 3.grandchild , 4.brother, 5.s ister, 

6=hired labour, 7= others 

*** Educati on: I. Ill iterate 2. Read & Write, 3. Grade 1- 4, 4 .Grade 5- 8, 5. G rade 9- 10, 6. 

A bove grade 10 

2. Farm characteristics (land holding, lise and land tenure) 

2. 1 In which fa rm acti vities yo u/your famil y invo lve? I. on-fa rm 2. o ll -fimn 3 off - fa rm 

4.other speciIY~ _ ___________________________ _ 

2.2 What is the reason you go to off-farm acti vi ties? 

2.3 Why yo u/yo ur fami ly in vo lve in nOll- fa rm acti vit ies? 

No Type Plot A rea Tenure So il If rented Walk ing di stance 
farm Ilum be r ti mad/ ha s tatus fertility in/out from home 
act iviti es (A) status arrangement (Ill i n/hr/k Ill) 

(13) (c) 

.. 
A tenure status: 1= own plot (received from PAl 2= rented In 3=rented out 4 =g!l:t 5=others __ 

13 . so il fert ility status: I =high ly ma nu re 2=ve ry fe rtile 3=llloderate ly fertile 4 = inferti le 

C. Specilic lease arrangement : I =cash (amount/pl ot) 2=sha red cropped - equal 3=shared cropped 

( 1/3to plot owner) 4= sha red cropped (1/4 to plot owner) 5=ot hers ____ _ 

Type of Land use : I) cu lti vated land 2) lallow land 3) graz ing land 4) hOlllestead land 5) o thers 

2 .4 Fa rmi ng ex peri ence of the househo ld head~ _______ (years) 

2 .5 Tota l landho lding size of the household in (ha): 

a) Farm land ______ ha b) Forest land _____ ha 

c) G razillg l and~ ____ ha d) others _____ _ ha 



I 

2.6 For whom do you thin k tha t the land be longs? (I ) To myse lf (2) To the government 
2.7 I f you say land is belongs to the govern illen i. do you feel secured the ownership of the pl ot? 

( I) Yes (2) No 

2. 8 Do you know the right to inheri t the enti re plot to yo ur children? ( I) Yes (2) No 
2.9 Do you ex pect that you wi ll use all the land throughout yo ur lifetilll e? (I) Yes (2) No 
2. 10 Do yo u agree if the govern illent al lows the farmers to se ll thei r land? ( I) Agree 

(2)Disagree (3) Di fficu lt to decide 
2. 11 Do you believe land tenure right 

practice? ( I) Yes (2) No 
has anything to do 
(3) No comment 

with land management/ farming 

2.1 2 I f Yes, how? _ ____________ ___ ___ _______ _ 

3. Plot Chara cteri stics 

3. 1 slope of the plot I) nat 2) gentle 3) moderate steep slope 4)steep slope 5) Mountainous 

3.2 type of so il a) Sandy b) clay c) loam/silt d) Others (specify) __ _ 

3.3 co louro f soi l I) Red 2) Black 3) Brown 

3.4 is there any forlll of so il erosion occurred on your plots for the last five yea rs? I Yes 2 No 

3.5 If yes, what is its severity level: I) low 2) medi ulll 3) high? 

3.6 Land degradation status: a) non-degraded b) slightl y degraded c) moderately degraded 

d) severely degraded 

3.7 have you practiced any so il and water conserva tion (SWC) Ill easures? I. Yes 2. No 

3.8 If No. why? ( I) No erosion problem (2) Shortage of labour (3) I-lave doubt on 
Method of conservat ion (4) No needs ofSWC (5) any other, please specify _ 

3.9 I f yes. wh ich type of S WC measures you practiced? I. Improved 2. Traditional 

3. 10 Did you perceive the presence of so il nutri ent depletion? ( I) Yes (2) No 

3.1 I I f yes, what is the major cause of nutrient depleti on (ran k)? ( I) Intensi ve cu ltivation 
(2) Absent or low inorganic fe rtili zer appl icati on (3) absence offa ll ow (4) Low or absence of 

organic fe rti lizer appl icat ion (5) absence of crop rotation (6) any other, please specify 
3. 12 What are the Illaj or causes of soi l erosion on your al l plot (g ive rank)? I) Heavy rainfall 
2) cul tiva tion of steeper slopes 3) Intensive cu lti va tion without fallow 4) wind 

5) Over grazing 6) lack of sense of ownership 7) others specify ___ _ _ 

3.1 3 What do you think the consequences of soil erosion (rank)? 
( I )Decrease Land prod uctivity (yield) (2) Change in type of crops grown 

Land preparat ion becomes difficult (4) reduced farm size (5) Poverty (6) 
become out of cultivat ion (7) Migration (8) others. please specify _ _ _ 

(3) 

Land 



3. 14 Did you believe that investment in the so il conservation practi ces is profitable in the long 

run? (I) Yes (2)No 
4 C rop produ ction and produ ctivity 

4. I How can you ex plai n crop grown and prod ucti vity and pract ices used during the 

20 11 120 12G.C (2004/2005 E.C)? I. Increased 2 decreased 3. Remained the same 4. No 

comment 5. Other pl ease specify ____ ~ 

Plot Area(ha) Crops Variety used Land preparat ion Herbicide Production 
o. grown I =improved use kg/Qt 

2=local Method of frequen 
plowing I =pair cy I=yes 
oxen 2=hand 
hoeing,3=other 2=no 

I. 

2 
- -, 

J 

.. 
4.3 For which crop did you apply orga nic fertilizer more? ( I) _ (2) __ (3) _ (4) ~~ 

4.4 Experience in improv ing soi l fertility cult ura ll y in all? (I) Soil burning (2) Mulching 

(3) Compost man ure (4) Green Manur ing (5) Crop rotation (6) Fallow 

(7) Ferti lizer (8) any other, please specify _________ _ 

4.5 do you have been hea rd abou t sustainable agricultura l practices (SA Ps')? 

4.6 did you have an ex peri ence in investment of SAPs'? 

4.7 How many years you been practic ing? 

4.8 Are you practicing crop rotation? I. Yes 2. No 
4.9 If you use crop rotati on, spec ify the rota ti on sequence and the crops used ____ _ 
4. 10 What changes you observe in terms of soil fertility while practicing crop rotation? ___ _ 

4. 11 What changes you observe in terms of crop product ivity? _ _ _ _______ _ 

4.12 for how many years practiced it? ____ ________________ ~ 

4. 13 Do yo u use inorga nic fertili zer (Urea, DAP) in the last two years? (I) Yes 

4.14 Did you use it as per the recommendation? I) Yes (2) No 
4. I 5 Trends in inorgan ic ferti I izer appl ication? (I) Increased (2) Decreased 

(3) Remai n the same (4) No comment 

(2) No 

4. 16 If the answer fo r question 4.7 is no, what are the factors that affect your fe rt ilizer use? 

( I) Shortage of supply (2) High cost of ferti li zer (3) Transporta ti on problem (4) low 
prices of gra ins (5) Lack of credit (6) Other specify _____ _ ________ _ 



4.17 How do you access it I. From GO in terms of subsidy 2. Purchas ing in cash 3. Cred it 

bas is from kebele 

4.19 How do yo u compare crop product ivity be fore and afte r application of ferti lizer" 

( I) Increased (2 decreased (3) re main the same (4) no com ment 

4.20 How many times you plow yo ur farm before sow seed? I. Two 2. Three 3. Four 4 
more than four times 

4.2 1 What do you perceive about conserva tion tillage/mini mu m ti ll age change brought on crop 

product ion? 
4.22 Do you appl y in your fa rm conserva tion tillage? 
4.23 How do ex plain cro p productivity before and after practiced minimum tillage? I. Inc reased 
2. Decreased 3. The same 4. I do not know 5.0thers ______ _ 
4.24 1 f your answer is no , why? _ _ ______ ____________ _ 

4.25 Doest minimum tillage technology cost ly? I. Yes 2. 0 3. Do not know 

PI Types NTI Fertil izer Labour Herbicidel Soi l Compost Yield Yield 
ot of crop MT I=DAP I )Save pesti cide I fe rtility I,yes of of 
Ih * 2=Urea 2)Consu yes I .increa 2.no crop crop 
a 3=others me 2. no se In In 

3)No 3. other 2.decre 20 101 20 I II 
comment ae I I 12 

3.remal 
n the 
same 
4.don' t 
know 

No tillage/mll1lmum till age technologies" . I . Hand hoei ng 2.anlmal draught 3.kl1l fe roll er 4 hand 

tracto r 5 . .l ap planter 6. Other 

4.26 Do you use mi xed cropping (two or more ty pe of crops) for improving soi l fertility? 

( I)Yes (2)No __ 

4.27 Do yo u ha ve burnt crop res idue (straw) in last two years? I. Yes 2. No 

4.28 If yo ur answer is yes. what was yo ur reason you reach to the decision to burn" 

I. To avoid weed 2. To contro l pest 3. To make plow easy 4. Other (specify) 

4.29 are you pract icing intercroppi ng? I. Yes 2. No 

4.30 I f you r answer is yes. for how many years you practice" 



4.3 1 Are yo u mulching your fa rm land by crop res id ues o r mowed weeds? I . Yes 2. No Ki nd 

4 .32 what is the materia ls yo u used fo r mulching in the last two yea rs I) mulching by compost 

2) mulching by straw 3) mulch ing by crop residues 4) others 

4.303 What did/do yo u observe from practici ng mulchi ng/cove r crop plan tati on I) increased 

crop productivity 2) increased so il fe rtility 3) minimi ze soi l erosion 4) Save 

labou r 5) reduce weed occurrence 6) reduce cost o f draugh t power 7) o thers 

5. Livestock owners hip 

Li\cstock Category Local (number) Improvcd(nulllbcr) 

-
Cows 

Oxell 

I lcilCrs 

Calves 

Bull s 

Goals 

Sheep 

Poultry 

Donkl..!Y 

Horse 

iVlulc 

Oth ers 

, 
) .1 Problem related to li vestoc k husbandry (I) shortage 111 grazlI1 g land (2) Di sease (3) shortage 

in feed (4) barn (5) water (6) Supplementary feed (7) clinic (8) shepherd ed/gua rd 

5.2 Do yo u have pasturela nds? (I) Yes (2) No 

5.3 Do yo u have enough pastureland? ( I) Yes (2) No 

5.4 Did you graze yo ur pasture land by rotation? ( I) Yes (2) No 

5.5 Do yo u use crop residues as main feed since fi ve yea rs back? I . Yes 2. No 

5.6 Ty pe feed: - ( I) Graz ing (2) Hay (3) Straw 4) Maize and Sorghum hol a 

(5) Atela (6) Cut-and-ca rry (7) any oth er. please spec i!"y ______ _ 



5.7 Source o f feed: - (I) Comm unal grazing land (2) Fall ow (3) Crop product (4) Purchas ing (5) 

fro m own farm (6) Any other ____ _ 

5.8 1n genera l fo r what purpose, d id you use cow dung (rank)? (I) Fuel (2) Soi l fertilit y 

(3) For se ll in fo rm o f kubet (4) No used yet 

5.9 Whi ch months of cow du ng more used fo r fue l? ______________ _ 

5. 10 Do yo u prepare co mpost? ( I ) Yes (2) No 

5. 11 Ifquest ion number 2.14 yes. what is you r reason? ______________ _ 

6. Labour availabilit), 

6.1 Do yo u have labo ur shortage fo r yo ur fa rm acti viti es? ( I ) Yes (2) No 

6.2 II'you say yes, which activiti es are mos t affected by labour shortage? 

I =Iand prepa ra ti on (pl owing) 2=planting (sowi ng) 3=weed ing 4=harvesting 5= in a ll 

ti mes 6=in planting and ha rvesting 7=others 

6.3 If the answer to question to 6. 1 is yes, how do yo u so lve labour shortage? ( I) Hiring labour 

(2) by coope rating with other farmers (Debo/.J ig ie) (3) other please. spec ify ___ _ 

6.4 What is the average perdi em during 2003/2005 croppi ng season? 1) In kind _ 2) in cash _ 

6.5 Can you easi ly ge t labour whenever yo u need? (1) Yes (2) No _____ _ 

6.6 In which fa rming acti viti es female fam ily members participate? I ~ I a nd preparation (pluwing) 

2=plant ing (sowing) 3=weedi ng 4=harvesti ng 5=garden wo rk 6=others. ____ _ 

6.7 During which age range farmers work fullti l1l e fa rm job? ________ ? 

7. Agrochcmicals 

7. I Do you use herbicide I =yes O=no 

7.2 If yo u say yes. what are names ' of herbicides you t"equent ly use? I) Round up 2) 2-4 0 

3) others 

7.3lfyou say no, just ify yo ur reasons why you are not using? ____________ _ 

7.4 Is there insect-pest out break encounte r in grass-crop productivi ty in your plot o r loca l area? 

7.5 Do you use pestic ide? I . Yes 2 . No 

7.6 What is the name of pesticide youuse? __________________ _ 



8. Institutional factor 

8. 1 Did you get extension service? ( I) Yes (2) No 

8.2 Iryes. who provides the extension service? ( I) Deve lopment agent (DAs) (2) NGOs 

(3) Any others, please specify ____________________ _ 

8.3 What the extension agent taught you (rank)? ( I) In put supply and use (2) Improved 

Cultural pract ice 

(5) water harvest 

(3) So il and wate r conservat ion (4 ) Land management practi ce 

(6) Anil11 al husbandry (7) Agro-forestry (8) others, specify __ _ 

8.4 How often have you ob tained ex tension advice on the problem and solution of land 

degradation? ( I) Once per 1110n th (2) twice per month (3) three times per month (4) 

once per rhree month (5) twice per three months (6) Any others, please speci fy __ _ 

8.5 During whi ch farm operation ex tension agen t visit you? I =Iand preparation. 2=during input 

provision , 3= during so \,ving 4=dur ing herbi cide appli cat ion, 5=du ri ng credit collection 

6=2&4 7=others (specify ifany) __________ _ 

8.6 Did you get trai ning abo ut minimul11 till age? (I) Yes (2 ) No 

8.7 If you say yes, from whol11 ,1which source? I=mi ni stry of agri culture 2=DA 3=media 

(radio, telev ision, broc hure ... ) 4~oth ers 

8.8 Whar is rhe length of ti me since you fi rst heard about conservation agri culture __ years? 

8.9 Do yo u have practiced conserva tion agriculture? I. Yes. full y 2.Yes. partial ly 3. Not total ly 

8.10 If you say yes, for how many years practi ced conserva ti on agricultu re in yo ur farm years? 

8.11 What changes you have observed in fe rti li ty of so il, crop producti vi ty and moisture 

holding? 

Pl ot in Type Herbicide fertil izer Produces before Prod uces after adoption 

ha of crop I. User adoption of CA of CA in kg/quintal 

grow 2 otherwise in kg/quintal 

8.12 1 f you say no. what \.vashs your reason? __________ ___ _ ___ _ 



8.13 From whom/, wh ich source yo u obta in training? I. MOA 2. DA 3. IPM S 4 .others(specify) 

8.14 For how many yea rs have you pract iced CT tec hnology in yo ur fa rm? ____ _ 

8. 15 I-lave you ever participated in fi eld days/visit s prepared on CT technology practi ces in the 

last fi ve yea rs? I=Yes O=No 

8. 16 Ir yes. how many times in number--- -- ---- -- -------- ---- --- -

8.17 Who arranged for you? I = Di stri ct ru ral development 2= NGO 3= Others (Spec ify) ---------

8. 18 Indica te your access to and frequency oruse of the foll owing media? 

9 C redit so urces and availability 

9. 1 Do you receive cred its for you r farming activities during th is cropping season? I. Yes 2. No 

9.2 Did you use cred it for your farmin g act ivity? (I) Yes (2) No 

9.3 For what purpose did you ask credi t? ( I) To purchase fe rtil izer (2) To purchase Im proved 

seed (3) for sheep producti on and fattening (4) Oxen fallening (5) any other, specify _ _ _ 

9.4 When did you repay cred it? ( I) Any time (2) at the time of harvest season (3) At the end 

of the budget yea r (4) based on the credit type 

9.5 Ifno . what matter you. not use credit '> (I) Source of cred it (2) Interest rate 

(3)Absence of co llateral (4) distance (5) Term of agreement 

(6) No credit for thi s purpose (7) any other. please specify ______ _ 

Marketing information 

10. 1 From where do you get marketing informati on? 

10.2 What is the distance of the local market from your house (walking minute)? __ _ 

10.3 What is the di stance of the main marke t rrom your house (wal ki ng minute),> __ _ 

II. Awa ren ess, attitudes and perception of farm ers 

11 .1 Do you know the ex ist ing differences among conservation practices? I. Yes 2. No 

11 .2 1 r yes. mention some of them __________________ _ 

11.3 Wh ich of susta inable agri cu ltural practi ces most suit you r inte rest? List In order of 

impo rtance? I. Minimum till age 2. Compost use and/plan tation of cover crops 

3. Mixed legume cropping anc! /crop rotat ion/ intercropping 

11.4 Could yo u have the point to mention about the disadvan18ges or sustainabl e agri cultural 

practices? __________________ _ 

11.5 I r a farmer decides to use the conservation technologies/practices? (Mark if answer is given) 



I. Observed the benefit s other I'armers obta ined from using the technology 

2. I)ersuaded by other farm ers 

4. Persuaded by others spec ify 

3. Persuaded by change agents 

11 .6 What potential problems one will face under practic ing conserva ti on technology? 

I. Technologica l probl em 2. Know how 3. Others 

) 


