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ABSTRACT 

Empirical studies give evidence that farming is a risky activity, especially under 
rain fed agriculture characterized by erratic rainfall. In such conditions, production 
risks (crop fai/ure) arise mainly from uncertainties in climate, which is 
uncontrollable by farmers. Moreover, retum on modem inputs such as fertilizer is 
unpredictable, because of exogenous variables such as weather, pests, and crop 
diseases. Consequently, production risk is one of the major constraints in the rain 
fed agriculture that can delay or avoid technology adoption. It has been argued 
that risk aversion makes farmers to avoid or hesitate to use modem agricultural 
inputs like fertilizer. However, empirical evidence on farmers risk aversion and 
fertilizer use is limited in Ethiopia. Most adoption studies have not explicitly 
addressed the issue in the country. The intention of the study was to examine if 
risk aversion has an adverse effect on fertilizer adoption and if risk aversion is 
associated with household's wealth status. To this end an empirical analysis was 
done using descriptive and econometric analysis in comparative fashion between 
adopters and non- adopters of fertilizer. Using the moments based approach it 
was tried empirically examine the relative risk premium related to fertilizer use 
among farmers. The findings showed that the farmers' exhibit absolute Arrow­
Pratt risk aversion towards the use of fertilizer, i.e., risk aversion and fertilizer use 
was negatively related. The implication is that when considering promoting 
modem agricultural inputs such as fertilizer, it is important to assess the variance 
of income and its implications on risk preferences. Another notable finding was 
that credit access and extension service significantly influenced the likelihood of 

. fertilizer adoption in the area. However, the problem was not a mere availability 
of fertilizer credit, but lack of fina-ncial capacity to purchase inputs as a key ' 

_constraint to adoption and. fear of repayirieni of. credit if crop damage OCCU(§, 

which is common feature ofthe:·study arfFa. -Thus, the input supply policyshoiild ' . 
be revised in the context of farmers' constraints. 

v 
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CHAPTER ONE 

INTRODUCTION 

1.1 Background of the Study 

Agriculture reprcsents the main form of income for the maJority of rural Ethiopians. Until 

other reliable and feasible options arise, it remains as main source of livelihood for rural 

population of Ethiopia. Thus, improving the production and productivity of the sector there 

by increasing incomes of more than 85% of the rural population remains as crucial goal in 

the country. 

The performance of the Ethiopian economy highly depends on the perfonnance of the 

agricultural sector. However, agriculture food production in the country is showing a 

declining trend. Despite the efforts made, the country has remained as food deficient let 

alone to produce surplus for structural transformation of the economy. Abeje (2007:227) 

stated as "Eth iopia js a food deficit country, with 3.5 to 26% of the population requiring 

food assi stance in ~ given yeaL". A number of factors have contribllted to ·· this -problem 

such as use of backward tecbnology,drought, ineffective input and output markets, and 

ineffecti ve extens ion services (Workneh, 2(00). 

Many scholars agree that soil fertility of the country especially in the high lands of it is 

depleted and food secmity will not occur unless agricultural activities are preceded by the 

adoption of new technologies such as fertilizer and higb yielding varieties (e.g., Gezahegn 

and Mekonnen, 2007). 

A Ilumber of studi cs show that farmers' decision making to adopt new techllologies is 

affected by Ihci r att ilude towards ri sk. There is also evidence Ihal poor farmers are risk 

adversc. Risk bearing capacity of fanncrs is positively con-elated with relative wealth (raml 

and non-farm income) they possess (Moscardi and de .lanvry , 1997 ; Coady, 1993). Poor 

households face a multitude of risks for which f0l11131 insurance and cred it anangemcnts 

arc limiled or absent (i'vlorclueh, 1995; Dercon, 2005; Yesuf and Blufrstone, 2007). As 3 



I csult these households adopt ri sk sharing arra ngcments and consumption and income 

smoothing to cope these shocks (Mord llch. 1995 ; Fafchamps 1999; Hoogeveen el aI., 2005: 

Andemlan and Paxson, 1992). 

One of these arrangements, for example. as noti ced by Dercon (2004) is that poor 

hou seho lds may opt for less ri sky agricultural invest ments which in turn result in low 

retul1l s. Dercon and Christiallsen (2007:2) stated. "Ill itially poorer agents revel1 to low 

yielding alld lower ri sk p0l1folios, often absorbing to maintain asset levels" . 

Morduch (1 995) stated that poor households take ex anLe precautionwy measure as first 

stage mitigati ng risk i.e . households can smooth income usuall y making conservative 

production or employment choices and di versi fyin g economic activities. This implies 

relative ly wealth ier farmers engage in more ri sky portfolios but high yielding while 

smooth ing their consumption. On the other hand , the relatively poorest households, " . . . are 

stuek with low retum, low risk activiti es trapping them in to povet1y even though their 

inherent risk pre ference may fundamentally the same" (Dercon a~ld Christiaensen, 2007:2) . 

- -
Thc direction of causation, in this study, is that in poorer hOllseh.o~ds ri~k iTlduces povelty. 

i.e in the absence of formal insurance and other altern atives, households are obliged to 

engage in low riskier activiti es and investments making a trade-off to lower average 

income or return. In line with thi s, Morduch (1995) notes that consumption smoothing in 

low income countries and pa:-ti cul:l:-l y in the rural poor is managed before shocks occur, for 

example "in season-to-season choices about cropping pattenl s or the intens ity of input use." 

The over all argument is that there is an inherent linkage between wealth status of 

househo lds and risk which reinforce each other especia ll y in the poor IUral househo lds. 

Va ri ous studies have given considerable attention on the impOt1ance of risk in anal yzing 

farmers' behav ior and agricu ltural sector development (Jus t and Pope. 1979; Moscardi and 

de .Ianvry, 1997; Feder, el al., 1985). The extensive survey made by Feder, el al., (1985) 

li sted factors such as lack of credit, limi ted access to infonllation, aversion to ri sk, 

inadeq uate farm size, farlll tenure arrangements. insuffici ent human cap ital , absence o f 

inputs and transportation probl cms as constrai nts to rapid technology adopti on. 

2 



Moscardi and de Janvry ( 1997) have identi fied three classes of vari ables as detemlinants or 

attitudes towards ri sk namely the nature of the household, its income-generating 

opportun ities and its access to public institutions. Here income- generating opportunities 

refer to the tota l land size under the household control and the level of off-form income. 

A growing body of literatures and empi rica l studies have given more emphasis on the 

effect of risk in influencing a fanner's deci s ion to adopt a new technology. Risk-averse 

producers may decide to delay or avoid adoption of new technology (Sandmo, 197 1). 

Whatever the sources of agricultural ri sk are, the central argument implies there is inherent 

link between ri sk and technology adoption. 

1.2 Statement of the Problem 

The adoption of improved agricultural inputs and techniques has been considered as a key 

route out of poverty in many develop ing countri es, Understanding the detenninants of 

technology adoption and of the diffus ion process has long been a central theme in the 

, developme~1t literature. Yet, agricul tural illnovat ions 'ha-ve Qftenbeen adopted slowly and 

some :iispe'cts 'of the adoption process are still poorly ·unaerstood.-According to Feder e/ al., 

(1985) factors that constrain fo r rapid adoption are main ly lack of credit, limited access to 

information, aversion to risk, inadeq uate farm size, faml tenure arrangements, insufficient 

human capital, absence inputs and transportation problems. 

Researchers in Ethiopia have focused mainly on investigating socio- demographic factors 

in fl uenci ng the adoption of modern technologi es (M i Ilion, 2003; Chi lot, el al., 1996 ; 

Yohannes, et al ., 1990; Croppenstedt el al. , 1999; Workneh, 2000, Tenkir el 01., 2004; 

Le li sa and Mulat, 2002; Getahun el al. , 2006). However, theoretical and empirical works 

have given more emphasis on the effect o f ri sk in influencing the adopti on of modem 

tech nologies (Moscardi and de Janvry, 1997). 

In thi s regard , a number of studies show that t'anners' decision making is affected by thei r 

atti tude towards risk. There is also evidence thal poor fa nners are ri sk averse. Ri sk bearing 

3 



LITERATURE REV i EW 

Modeling househo ld 's decision to use a new technology is not an easy process. There is 

substantial variation in the methods and speci fi cati ons of em pirical studies of technology 

use. This section reviews somc of thc related works f:'olll previous studies. T he types of 

mode ls used in other empirica l studies as well as the variables employed in s imilar studies 

wi ll provide a foundation for thi s study. 

2. I Theoretical Review 

2.1.1 Conceptual Framework 

In this secti on the theoretical and conceptual framewo rk emp loyed in the stud y is 

presented. As the schematic representati on given below (fig. 1) shows the factors that 

inOuence adopti on decision are multifaceted and comp lex. Thus. it is appropri ate to set 

specifi c relatio nships fo r estimat ion and identify hypotheses that can be tested empiricall y. 

The household factors , which could influence the farm ho.usehold's decisio.n on ado.ption 

modem"" agricu lturai input inclucles human capital (e.g. age. gender, educ'! ti o.nal status and 
- _. - .-

training o.fho.llseho.l d Ilead; and househo. ld size), phys ica l capital (e.g. land holding size and 

livestock endowment), soc ial capital (e.g. membershi p in organization and/or associatio.ns, 

and co.ntact with agricultural extens ion program), and financial capi ta l (e.g. ho.useho.ld's 

saving and access to. cred it). Moreover, the faml ho.useho. ld 's livelihood strategy, such as 

source of primary and/or seco.ndary income of the household, wi ll also. have an impact on 

the faml household 's decisio.n to. aclo.ptmodem input. 

r-igu re-I: Schcmatic Presentat ion o.f the Relatio.nships and Interdependence among the 
Various Factors That Affect Adoptio.n ofFerti li zcr Input. 

7 



V illage-Leve l 
Facto rs 
-agro-c l il11 ct t" ic 
condit ion s 
- Access to : 

-In put /output market 
-Transportation 

se rvice 
-All weather and 

Seasonal roads 
-Institution s( coop. 
cred it. extension 
service, . ... ) 

Plot level Facto rs 
- land size 
- so il fert ility 
:p lot s lope 

source· of land 
ow ned 
- soil moi stu re 
-Etc. 

N~Hure of Ihe 
tec hn o logy 
-avai labi lity 
-complex ity of use 
- p ro ~ ta bil i tj 

-productivity 

HH 's decisio n to 
Adop t Fe rtilize r 

HH Li ve lihood Strategy 
(So urce of In co me) 
-Fanning 
-Crop production 
- Liw!SIOck 11 

-Non- Farm income 
Risk a ttitud e 
-ri sk aversion vs risk laking 
Ris k coping strategy 

- borrowing 
- diversificat ion 
-consumption reduction 
- etc 

in pu t <j-----------, 

HH -Leve l 
Factors 
-Human Cap ital 

_ - -Physica l Capital 
-Financia l Capi ta l 
-Soc ia l Capital 

At indi vidual household level, decision 10 adopt or no t to adopt and to what extent could 

a lso be affec ted by plo t-level l~t C I O rs, such as the s ize: slope, fe rt ility, and means or 

ownership o f the cult ivab le land. In add iti on to th is, there a re a lso v ill age leve l factors. 

which could in tluence the farm household' s investment deci s ion, fo r insta nce. the level of 

annual average rainfnll . the altitude of the vill age , popu lation de nsity, and access of the 

vill age to inp ut/output market, transpo rtat ion lac ility. and roads . 

The charac teri s ti cs o f a part ic ular modern agric ult ural in put coul d a lso ini1uence the 

dec ision to adopt the techno logy. as we ll as . the type of modern agri c ult ural input to be 

adopted. These inc lude its pro fitabi lity, suitabili ty to ag ro- eco logy. complex ity of use. On 
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the other hand, a farm household ' s decision to adopt modern agricultura l input could have a 

d i ,-eet influence on its I i ve l i hood strategies, wh ieh is mani fested by the household ' s crop 

choice decision. 

2.1.2 Research Hypotheses 

As depicted in the above figure , the complex ity of the interdependence among th e differen t 

factors , made it difficult to take a separate examinat ion of each factor under cons ide ration . 

Hence, as hypothes ized in vari ous adopt ion studies thi s study wants to test the following 

major factors. 

Household Livelihood Stralegy (Source of income) 

o The impact of those households with both fannin g and non-farm li ve lihood 

strategies on input usage cannot be detennined apriori_ 

Household Livelihood Risk Mitigation Sirategv 

o Poor falmers are risk averse than the lich, because they do not engage in more 

productive but ri skier activities to smooth their minimum consumption level. 

o Farmers risk aversion behavior inhib its the adoption of ferti lizer 

-Household Human Capital: 

o Younger farmers are ex pected to tie relatively risk takers than older ones; thus. age 

is ex pected to have in ve rse ,-e lationship with use of fertili zer. 

o Higher level of educat io n and training are hypothesized to have positive association 

with risk- taking_ 

o Two opposing relationships are expected between lisk-taking and family size_ On 

the one hand , the larger th e size of the family, the higher the subsi stence 

consumption needs, and given a fixed land. the lower the willing of the farm er to 

ass lime ri sk. On the other hand, the household takes any options to ach ieve food 

security_ Hence there will be positive association with adoption of fertil izer. 

o Regarding sex of ho usehold head, fema le-headed households are expected to be 

Icss likely to adopt f"e '1ili 7_cr. 

Household Social Capital: 

9 



o The membership of househo ld heads in organizati ons andlor associations (e.g. 

farm er 's, wo men's. youth's assoc iations, cooperat ive soc iet ies. etc.), is cxpec ted to 

ha ve positi ve cffect on adoption of fenili zer 

I-Iouseh old Physical Capital: 

o Household physical capita l endowment - land and oxen- is ex pected to have 

positive relation ship wi th its investm ent deci sion on fertilizer input. 

Household Fillancial Capital: 

o Household ' s endowment of financia l capital (e.g. household saving and access to 

cred it serv ice). is obv ious ly ex pected to have a positive relationship with a faml 

household's investment dec ision on modern agricultural input. 

Access to markel. rmllsportalioll, roads and eXlension sen-ice: 

o Access to market and transportation facilities is expected to increase use of fertil izer 

input 

o The ex istence o f relati onship or contact between fann household head and 

agri cultural extension programs wi ll create a fa vorable envi ronment for the 

household to easily access new innovations and technology interventions, as wel l 

as , ex pel1i se supports. -Thus, household head contact with agricultural extens ion 

program is expected toha've a positive im pact on its decision to adopt fel1i li zer 

Farl1lland factors: 

o With respect to the influence of the characteristics of fann on the households inpu t 

usage, households with [ann size, suitable fann slope, and inferti Ie plots are 

expected to increase use of fertili zer. 

2.1.3 Defining Adop tion of Technology 

Feder et aJ. ( 1985) define technology adoption at fann-Ieve l (individual fa nner) as " the 

degree of use of a new techno logy in long- run equilibriu m when the fa nner has full 

in format ion about the new technology and it s potentia l". The definition implies the 

intensity of use of a given tech nology as well as the length of time the given tech nology is 

adopted. But adoption can also be defined , as a binary decision to mean whether a given 

10 



indi , ' idual used 0 " did not use a g iven tec hnology. Thi s later definition w il l be used in th is 

stud v. 

2.2 Risk and Technology Adoption 

2.2 .1 Dclini tion of Risk 

The de finition of risk is SUbjective, depending upon the nature or source of the risk and to 

what it is app lied. As such there is no all-encompassi ng definition of ri sk (Greene, 2000). 

[n thi s study some selective definitions are provided, which have particular relevance with 

the topi c under consideration. 

Risk is defined as 

The probabili/v of harmful consequences. expected losses( dealhs, injuries, 

property , livelihoods , economic activity disrupted or environment damaged) 

resultingfrol7l interactions be/ween natural and hUlllan-induced hazard and 

vu In erabl e .con dil iOlIS( www.un isdr. org/eng/!ibrary/!ib·termino!ogy­

eng%20home.'htm ). 

Smith (1999) de fines ri sk as a decision expressed by a range or possib le outcomes with 

attached probabi lit ies. When there is a range of possible outcomes but no assumed 

probabi lities. there is on ly uncertainty. 

Another de fin ition of risk to mean deviation from expected result s is g iven as follows: 

The chance of happening thaI will have an impact upon objectives. Risk can llave 

bOlh posilive (upside risk) and negalive (downside risk) consequences. For 

inveslm enls il is Ihe chance Ihol lin invesllll ent 's actual rel/l/'ll will be different Ihall 

expeCled· iJOlh higher alld 10\1'er thall expecled 

( ww w. nzs uperfund.co.nzli ndex .asp). 

Chicken & I)osner (1998) as cited ill G r'cene(2000) define risk as 

lIisk = //awrd x Exposure 

1 1 



[n thi s de finiti on hazard is to mean " .. the wa y in wh ich a th ing o r s ituation can cause 

harm ." and ex posure as " .. the extcnt to which the likely recipi ent of the harm can be 

inll uenced by the hazard". Harm is taken to impl y injury, damage, loss o f performance and 

fina nces, wh il st exposure imbues thc notions o f frequency and probability (Greene, 

[998: 17). In thi s case expertise to an ti cipate and dea l wi th ri sk is based upon ones 

ex perIences and the ab ility to lea rn from those experi ences on certain hazards .i.e. ri sk 

percepti on. 

2.2.2 Risk Categol"ies 

Morduch(l 991, 1997), Fafchamps( 1999) have identi li ed the following li sk categories: 

• High and low frequency ri sk: high frequency risk factors are those with high mean 

rate of occurrence of shock and low frequency ri sk factors are those with low mean 

rate of occurrence like locust attack. 

• Low intensity and high intensity ri sks whi ch impli es how seriously a risk factor 

affects the individua l ilTespective its frequenc y. 

• -Auto-corre [ated and non-stationary risk: if a risk occurrence ·or exposure to one type 

of ri sk results in other ri sk, it is auto-correlated. For instance, if malnutrition 

reduces the resistance and exposes to common diseases or crop failure may lead to 

malnutrition, in turn rai ses vulnerability to other risk factors it is sa id to be auto­

correlated ri sk. On the other hand if cel1ain ri sks have pennanent damage- such as 

death and incurable di seases- such ri sk is non-stationary. 

• Collective and idiosyncrati c ri sk : Collective ri sk re fers to risk factors that affect a 

group or communit y such as droughts, ep ide mics, and warfare. and idiosyncratic 

ri sk fac tors are those that affect iso lated indi viduals, such as illness, unemploynlent , 

or acc ide nt. 

2.2.3 Measuring Risk Aversion 
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Measu re of ri sk aversion de linet! by Young ( 1979) as ( ... th e amount of an ind ivi dual will 

will ingly pay to avoid participation in a fa ir bet. or risk premium" . In other words the "ris~ 

premiu m for a ri sky ac ti on is thc di ffere nce between its expected monetary va lue and 

certa inty eq ui valent"(Ib id) . Here th e certain ty eq ui valen t of a ri sky acti on is the certain 

outcome that yields an identica l leve l of lII ility. 

Various studi es in the area ind icate risk aversion can be represented by the vo n eumann­

Morgensten(vNV) I ex pected utilit y functio n (e.g., Mahmud and Bluffstone, 2007; Nigisti 

et a l. 2007 ). Specifica lly. the second derivat ive of this utilit y function contai ns important 

information regarding the ri s ~ aversion of a dec ision maker. N igisti et al,( 2007 citing 

Mas-Colell et a I. , 1995) wrote vNM work provides the ground to use the ex pected utility 

model by a rational decision maker. Thi s model views decision making under risk as a 

choice between alternatives. Under the framework of Expected Utility (EU) model, 

decision makers are assumed to have a pre ference ordering defined over the probabili ty 

distributions for which the axioms of th e EU model hold2 

As to Mahmud and Bluffstone(2007) 

/n empiricalstur/ies, tile three most commollly used measures of risk aversion are 

absolute risk aversion, rela tive risk aversion and partial risk aversion. Absolute risk 

aversion traces the behavior of (III individual toward risk when his/her wealth rises 

and the prospect remains the sol1le. Partial risk aversioll examines behavior when 

the prospect changes, bllt wealtl, rf'mains the same. Rdative risk aversion looks at 

1 This convention recognizes these authors' pioneeri ng contribution to the development of the expected utility 
model in vNM( 1944), 
2 Expected utility (EU) theory rests on a sel of axiomatic principles of rational choice: 

o Ordering: indi viduals are willing to sta le prefe rences across all pairs of aitematives , and these 
prefere nces are transiti ve , in othe r words , having once preferred A to 8, and B to C, they do no! 
then prefer C to A; 

o Continuity: there are no kinks in indifference curves. 
o Independence: for any three prospec ts A , Band C, if A is preferred to B then an x per cent 

probab ility of A combined with a ( I-x) pe r cent probability of C will always be preferred to an x per 
cent probability of B combi ned with a (I -x) per cent probability of C, whatever the probabili ty x 
may be; in other words, once th ird options are in troduced, they do no t, ho wever they are presented, 
alter the structure of an indi v idual's pre fe rence be tween any two basic options (Moes ly and 
Verschoor,2005). 
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hehovir>I' lI 'hclI hOlh (hI' illiliol " 'ealfh alld {he level of (.'I e prospecl rise 

P/,0P0rf iOllllllv. 

Si nce Pratt (19t;4), the most commonly accepted cha,'acteri st ic o f people s attitude LO war,1 

ri sk has heen Decreasing Abso lute Risk Avers io n (DARA). DA RA impl ies th at people are 

averse to risk and that thc ir avers ion dec reases as wealth or incom e increases (Binic i et aI., 

2003). 

D A R A im pl ies that a person will be mo re will ing to accept a ri sky prospect as wealth 

increases. Increas ing Relative Ri sk Aversio n (TRRA) ind icates that a person's w illingness 

to accept a ri sky prospect decli nes when both the outcom e and wea lth increase 

proport ional ly. IPRA im p lies a decrease in the willingness to take a gamble as the scale of 

the prospect increases (ib id). 

Empirica l studi es in technology adoption and risk observe that ri sky returns in agr icu ltu re 

occur because if the yie lds or pri ces or both are uncel1ain (Dillon, 1977 as c ited in 

Simtowe, 2006). These uncerta inties may ari se !i'om the infl uence of exogenous variables 

whose leve ls are un known . If the '.probab ility dis tribu tio n of a retu m relati ve to the 

uncontro ll ed variab les can onl y be specifiedcondit io nal 'on contro ll ed variabl es, the choice 

and level of controlled variables will influence the d istribution of the return. There fore in 

such a case, the choice and Icvels of controlled inputs should allow for risk effec ts. For 

instance wea ther variation is beyond the control o f fann ers, but the leve l of ri sk (e .g., fro m 

crop failure) can be minim ized by the farme rs decision on agricu ltural investmen ts. 

Bin ici e( al .. (2003) stated that cmpi l'ica l est imati on of risk attitude starts with specification 

of a util ity fact ion that relates an individua l 's we ll being and hi s/her income o r wea lth. It 

impli es the risk attitude o f an indi vidual produces can be represented by the shape of the 

utility fu nct ion. 

An indi vidual is sa id to be ri sk neutral if the util it y of the expected va lue is equal to the 

expec ted utility. In such cases the individ ual is sa id to ha ve a linear utility func tion. An 

indi vidua l is said to be ri sk aVCI'se ifhis o r her vN M utilit y function is s tri ctly concave, thus 

if the uti lity of the expected value is greate r than the ex pected uti lity. S imilady an 
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individual is said to be a ri sk lover if his or her vNM utility func ti o n is stri ct ly convex 

(Takayama, 1993 as cited in Simtowe, 2(06) 

The most commonly used utilit y functions when assessing risk preferences are the negative 

exponen tia l, power, ex po-power and cubic functions (Binici et ai. , 2003). The basic 

assumption oran economic agent s utility function is a positive slope over the entire range 

of payoffs. Based on thi s assumption ri sk attitude of ramlers can be mathemati ca ll y stated 

as u'(w»O, where u'(w» is the first deri vati ve of the utility funct ion with respect to w. 

which is usuall y e ither income or wealth. The second derivative 01' a uti lity function, or the 

change in margin al utility as the level of income or wealt h increases, is a commonly used 

measure of risk aversion. [ts sign is used to classify a decision maker's att itude toward risk. 

Specifically, u' , I w) < 0 implies ri sk aversion. u" (w) = 0 im plies ri sk neutral , and u' '(w) 

> 0 implies ri sk pre ference (taking) , where u" (w) denotes the second derivati ve of the 

utility function with respect to wealth or income(Mahmud and Blu ffsto ne, 2007). 

Utility genera ll y is measured on an ordinal sca le. However, the probl em in estimating risk 

attitude usi ng uti lit y functi.on is the difficulty oftransfoml ing the ordi nal scal e into a 

quantitative m easure of risk aversion. In 'several applied studies (e.g., Koundouri, et ai, 

2006, Groom, et ai, 2006), the tral;sformation process is anonymously done by linear 

trans formation of a utility function using Taylor's Expansion Theorem. This measu re is 

known as the coefficient of abso lute ri sk aversion. or Arrow- Pratt (AP) measure of risk 

aversion coefficient. This coeffic ient is mathematically represented as A(w) = - u' '(w)/ u' 

(w). AR(w) can be interpreted as the change in marginal utility per a uni t of change in the 

wealth or incom e of the indi vidual. It is positive if the individual is averse to ri sk, zero if 

the indi vidual is inciifferent to ri sk, and negati ve if the individual prefers risk . 

Given that fann ing is a business activity su bj ect to ri sky events such as drought, especially 

in rain fcd agri cu lture accompani ed by erratic and unre liable rain fall likc th at of Ethiopia , 

an important facto r in understanding the behavior and managerial dec is ions of fa nners is 

their attitude towarci risk. For example, the more ri sk averse a fanner. the mOI'e likely he or 

she is to make ma nage rial dec isions that emphasize the goal of reduc ing vari ation in 

income rather thall the goa l of maximi zing income. 
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Thi s study has employed th e economet ri c approach as developed by Antle (1983 and 

1987), us ing cross-sectional data for the researcher has be li ed to be relat ively co rrect to 

expla in the behavior of fa rmers' dec ision to use o r not use fert ili zer Ii'olll their actual fann 

]Jractices. 

2.3. Risk Management Strateg ies 

In analyzing ri sk and it s impl ica tion on adoption of modem agricu ltura l inputs (e.g. , 

ferti lizer) it is imperati ve to look on how the rural poor cope with ri sks. Two broad ri sk 

mitigating namely ri sk management and risk coping, which are also known as ex anle and 

ex post strategies respectively (Anderman and Paxson, 1992 ). 

2.3. 1. Ex aI/Ie Strategies: Redu cin g Ex posure to Shocks 

1. ConsulI/plion SII/oothing 

One way to reduce exposure to shocks is via "consumption smoothing". It means by 

._ e ngaglllg In activities and tech niques of productiOli that smooth income rather than 

maximizing profit (Morduch 1995). or that keeps income variation minimum (Fafchaps. 

1999). Dercon and Clu-i steinsen(2007) also state that to avoid such income variation rural 

households engage in less risky tech nologies and inputs including high varieties and 

ferti lizer. However, one adverse effect of thi s strategy is that it may hi nder technology 

adoption by famlers that rai se th e Illean and variance of income (Feder et al.. 1985). Th is 

implies the ri sk aversion beha vior of fa nners. 

This argument is not different li'om the exemplary work of Sandamo( 1971) on risk and 

technology adoption in the absence of insurance. He argues that poor households are risk 

averse with o ut perfect insurancc so Ihal they use less input and under invest in production 

unl ike the c lass ical profit maximization principle. [-lowever, Sandamo 's argument is nol 

free of critiques. Fo r instance recent wo rks like that of Fafchamps(1999) argue poorcr 

households wi ll produce more and use more input as a way ou t of poverty and ensu ring 

food security. Impli citl y. th is Ill eans the poor househo lds are not ri sk averse as Sandamo 
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assumcs. Rcccn t fi nd ings 01' Fitsulll and Holden (2004) are in support o f Fafchamps 

argument. 

2. Selecl inf!, (Ind Modirv ing 'h e Environllleni 

Thi s stra tegy re fers to resettl ements to areas w ith better rain fa ll , less ex posure to di sease 

such as ma la ria, better natura l resource or better peace and security to reduce ri sk. 

According to Fafchamps( 1999), it is probably due to thi s reason that the East Afri can 

hi ghl ands are morc dense ly popul ated than other parts o f A fri ca: malar ia risk is lower at 

high altitudes. He al so indicated the condition is so much true th at Eth iopian populati ons 

severe ly affected by the 1984 famine vigorously resisted their relocation frolll the drought 

prone northel11 hi ghlands to wet southem lowlands fo r fear of morbidit y and mOltality from 

exposure to malari a and other d iseases" 

3. Specialization 

Another way to red uce exposure to r isk is for individuals to adopt production techn iques 

that are resistant to pests , droughts, and other envirorull ental ri sk factors. Thi s implies' 

spec iali zati on may serve as main income smoothing techniq ue to reduce exposure to 

shocks. 

4. Diversifi cation 

In contrary to spec iali zati on, usuall y li sk coping is achieved via portfoli o di versifi cation . 

Rural inhabi tants o ft en seek to mi n im ize their exposure to ri sk by di versifying thei r 

pOltfolio of income generating activiti es. Hogeveen e' al.(2005 ) e laborated ri sk 

management in tenn s of moment of risk OCC UITence. The ex ante measure (be fore ri sk 

occurs) is donc as prevent ion of risk fro m ri sk occurring. Househo ld crop and job 

di versificat ion and strateg ic mi gratio n are typi ca l exam pl es. Strateg ies to redu ce the impact 

of ri sk- risk mitigat ion stra tegies· are al so in thi s category. 

4 "This is hardl y surprising given that many of the resen led peop le were weakened by malnutri tion and that a 
cholera epidemic \Vas rampant among them. It is es ti mated that , of the one million people forcibly relocated 
in the wake o f the 1984 Ethiopian fa mine, between 50,000 and 100,000 died within a year"(Fafchamps, 
1999:7) . 
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As noted by F3fchamps( 1999) in areas with less extreme climati c cond itions, for instance, 

farme rs often plalll different crops, or several vari eties of the same crop to obtain a more 

stablc output. ln tercrop ping, that is, planting seve ral croos in the same field is often 

partiall y justified by risk considerations as well or diversification is done via combining 

fan1", and non-farm activiti es w ithin a si ngle ho usehold. S imilarl y temporary migration to 

better area can a lso be seen as part ofa diversifi cation strategy. 

5. Selj:slt!ficiencv 

Another impol1ant dimension of risk is food securi ty. Like anyone, rura l househo lds worry 

abou t being able to feed themselves. When markets are absent or not rcliable, it 

becomes optimal for them to grow their own food se lf-suffi ciency then becomes the natural 

route toward food security. [t has been shown elsewhere that even when food markets ex ist, 

imperfect market integration may nevertheless generate enough food price vo latility so as 

to provoke households to produce their own food . 

2.3.2. Ex post Strategies: Saving and Liquidating Assets 

If the ex ante strategies are no effective other options are adopted by poor households, i,e., 

ex POSI, that is. measures taken after shocks have been rea li zed(Morduch, 1990; 

Fafchamps 1999; Hoogeveen el ai., 2005; Andennan and Paxson, 1992) have identified the 

fo llowing major ex POSI strategies. 

I. Liqltid{Jling produclive assets 

For an ind ividual hit by an overwhelm ing shock, one obvious way to handle the situation is 

to liquidatc product ive assets in order to buy food , pay thc rent. or take a ch ild to the 

doctor. Asset liquidation, however, is li kely to have a negative impact on fu ture earnings. 

Households forced to se ll their land. fa r instance, are likely to experience a permanent fal l 

in income. Di stress sa le of product ive assets are opt ions to cope ri sk but a way to buy time 

in the hope that things wi ll improvc: with luck. future shocks wil l be better and the 

household will be able to purchase its assets back. Th is is, however, large ly wish ful 
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th inking: on average, there is no reaso n lor things to impro ve. Households who se ll 

product ive assets are more likely to face diffi culti es meeting their consulllPti on needs in the 

future , and thus more likely to se ll assets again (Fafchamps, 1999). 

2. Reducillg COI1SUmpiioll fO Keep Prorillcfive !Isseis 

Li quidating productive asset s to deal with shocks can be ex tremely damaging to one's long 

run we lfare. For instance, se lling farm oxen or seed Illay have sever and pennanent 

neg3tive consequence on the household' s fut urc production and food security. 

Consequently, it is perhaps not too surprising to find that poor rural dwellers often prefer to 

reduce thei r consumption rather than liquidating productive assets. 

Househo ld's desire to protect their assets is not, however, always possib le if households 

do not have access to other ways of sharing ri sk. As the work of Zinunerman and 

Carter(2003) demonstrates, distress sales will occur even if households correctly anticipate 

that they w ill not be able to buy their assets back because of the negative con'elation 

between shocks and asset prices. This is because survi val , even at a lower level of utility, is 

alway~better than starvation . 

. 3. PreC(iUlionw), Savillg 

Saving is one way by which households can protect themsel ves against the damaging 

consequences of distress sales to productive assets lVithout having to reduce consumption : 

in anticipation of future shocks, households may build up liquid reserves that can be so ld or 

consumed in times of need . In the literature thi s practice is commonl y referred to as 

"precautionary saving". The liquid assets that are accumulated in this manner by poor rural 

dwellers include food stocks, gold and jewelry, cash, and , provided a bank is c lose by, and 

deposi ts on savings. 

4. Borrowing 

We have seen that asset acc umulation can serve to smooth consumption. Faced with a 

suffi cientl y long seri es of bad income and shocks, individual s will nevertheless run out of 

assets and will no longe r be able to absorb shocks by liquidating assets. One conceivab le 

21 



way out of this diffi culty is to let househo lds' asset position become negative. that is, to let 

households borrow. However, credit constrain ts are unavoidable if credit contracts are 

stri ct, that is, if cred itol's insist on repayment under any circumstance. 

2.4 Review of Empirical Literature 

A substantial amount of studies on adoption and its detenninants have showed that poor 

people are risk averse and their producti on is characteri zed by high degree of uncertainty 

(Dercon and Christeinsen 2007). Feder and Umali (1990) in reviewing factors that affect 

technology adoption underline ri sk preference as key detenninant of most agricultural 

innovations. 

Coady(1993) in analyzing the use and intensity of fertilizer use in Pakistan found that 

credit access is positively correlated w ith fann size, but intensity(level of use) of fertili zer 

decreases with fam1 size. This impli es although larger farms have higher level of non­

stochastic wealth which, in the presence of decreasing absolute risk aversion, has the effect 

of increasing fertilizer intensity with fam1 size, the presence of increasing relati ve risk 

. aversion Ineans the net relationsh ip between fam1 sizeand'fertili zel: intensity is negative. 

An empirical analysis of demand for fertilizer in Ethiopia by Croppenstedt et al. ,(1999) 

report that credit as major constraint to fertili zer adoption. In addition they indicate that 

land s ize and education coefficients arc posit ively correlated with use for fertilizer. Dercon 

and Christeinsen(2007) has ex amined the impact of ri sk on the adoption of fertilizer in 

Ethiopia. They report fe11ilizcr app licati on rates, though found to be profitable in rai sing 

the mean income, are sign ificantly lower due to downside risk avers ion in its consumption. 

However, a recent study by Fitsum and Holden(2004) show that risk preference has no 

signifi cant effect on households decision to adopt fel1ili ze r. To the contrary, the decision to 

adopt fertili zer has posi tive assoc iation with risk aversion. The explanation provided for 

the ir findin gs is that risk adverse househo lds Illay opt to use fertili zer as way out of di saster 

leve l income and their Illotive to ensure food security. Their result s show factors such as 
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access to market , working capital and assess holding5 are majo r determ inants o f fert il izer in 

northern Ethiopia. 

A recent work by Dereon and Christei nsen (2007) tries to link risk , fe rtili zer adoption and 

poverty. In their analysis they incorporated high yield ing varieti es and fenil izer as ri sk 

input with an assumpti on of these inputs affect both the mean and variance of yie ld . They 

also pointed out th at " Fet·tili zer use in Ethiop ia has rema ined limited despite conceIted 

efforts by the government to promote its adoptio n through im proved ex tension services and 

access to credit" (Dercon and Chri ste insen 2007:3). Several fac tors arc mentioned as 

primary reasons. 

Lelissa and Mulat (2002) examined the detenninants of adoption and intens ity of fertilizer 

in Ejere Di stri!. They reported cash (credit), land tenure, oxen, age and manure as 

significant facto rs to fertilizer adoption. They suggest government action to mitigate these 

constrai nt s cou ld improve the adoption and intensity of fe ttili zer use. However, no thing is 

said about the ri sk preference of the fanners in thi s study. 

Another study by Beyene (2000r has analyzed the efficacy of agricultu ral technology 

among fa nners wit h di fferent resource endo.\v ment. His results show that resource ticQ ' 

famlers (such as la rge famil y size, oxen size, and famil y size) were relat ively bett er to 

adopt improved agricultural technology than poor fanners. However, thi s study has also 

failed to consider the impact of ri sk perception on techno logy adoption among the different 

wealth groups . 

Tenkir el al (2004) tri ed to link the role of extension service on technology adoption and 

diffusion. The findings rcpol1 that farmers become reluctant to adopt fertili zer lo r fear of 

strict enfo rcement of repayment of loans alte r they experienced pervas ive drought as 

occurred in 2002. 

Fonnal input cred it (short term or seasona l credit) is common in Ethiopia, for exampl e as 

provided by regional governments without collateral (De rcon and chri stein sen, 2007) . 

However, it is not without c1 e l' llJl t of repayment. For instance, abou t 20 percen t o f the 

sample farmers fa il ed to repay fe rtili zer credit mainl y due to crop fa il ure ",ld thcy were 
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ex posed to server penalties such as impl·i sonment or se ll of li vestock or other fix ed assets 

o r food it ems (Te nki r el (Ii. , 2004) . The implication is that risk of c rop failure in the 

absence of insurance hinders technology adoption such as ferti li zer. Another important 

impli cat ion of thi s find ing is that unli ke many other fi ndings, even in the presence o f wide 

spread credit access fe rt ili zer adoption may be constrained by ri sk avoidance with out crop 

Ins urance. 

The important po int to be noticed here is that, is ferti li zer perceived by farmers as a risk 

increasi ng or ri sk reduc ing input" . Inputs could be perceived as risk y if kn ow ledge about 

the new techno logy is limited, which rai ses uncertainty and thi s uncertainty declines a 

fallllers become fami liar with the new technology (Hiebel1 and Dean 1974). In the 

empiri cal analysis by Dercon and Chri stiensen (2007) they provide ev idence that ferti lizer 

res ul ts in more risk yie lds due to the assoc iated costs and absence of crop insurance. Hence, 

fertili zer use rates are significantly lower due to downside risk version. There findings also 

suggested there is a link between downside consumption risk and modern agricultural input 

adoption. As a result the poorer households reduce adoption of pro fitabl e input as means of 

protecting themse lves against ri sk. · 

Another exemplary ·slL;dy is do'ne recently by Fistum and Hoden (2004) . They analyze 

linkage among fanne rs risk preference, the use and intensity of use of fertil izer and food 

securit y. Un li ke many ot her adoption studies in Ethiopia, the basic hypo thesis of the study 

was that both ri sk and risk aversion may encourage fann households. to llse fel1ili zer as a 

means of achieving food securit y. 1 f seems similar to that of Fafchamps ( 1999) and 

Hoogcveen et al (2005). They report risk preference rates as highly signifi cant vari ab le and 

pos iti ve assoc iat ion wi th fert ili zer use. It implies households ri sk aversion and use of 

fe ltili zer has posi ti ve association . 

These findings seem contrary the safet y first model developed by Moscarc1i and de Janvry 

(1977), which is po in ted ou t high risk avers ion (premium) as a C3use fo r low fert ili zer lise 

in Puebla, Mexico. 
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The safety princ ipl e is adhered as increas ing relati vc ri sk ave rsion behav ior. It is ex hi bitcd 

when the farmer attempts to minimize the probab ility o f falling below some flxcd 

"di saster" level of wea lth. In the safc ty mode l the decis ion maker presumed to be interested 

in max imizing is expected valuc uf hi s investment subject to some probab ility constrai nt on 

go ing below the di sastrous level of weal th (Sadoulet and de Janvry, 1995). 

Ex isting ev idence is consistent wit h the idea that relative ri sk avers ion is decreasi ng for 

low-income households. The famo us work by Rosenzweig and Binswagner ( 1993) repon 

that Indian farmers are in genera l ri sk-averse, but the wealthier they are, the less their 

investment portfo li os are a ffec ted by increasing wea ther ri sk. Similarly, using survey data 

from U.S, Barsky et al (1997 as cited Sadoulet and de Janvry, 1995) report that RRA tends, 

to increase sli ght ly from the first to the third wea lth qua ntities and dec reases sli ghtly from 

the third to the fifth quantiti es. 

Recent evidence from Ethiopi a supports DARA hypothesis (Mahmud and Bluffstone, 

2007). They stated that "After initial successes have convinced farm ers that technologies 

are viable (i .e, after they had some good luck) risk avers ion declines." Their fi ndings have 

also shown that ri sk avers ion diffe rs between the relati vely poor and weal th y households, 

i.e, the more wea lth ier the farm households the more they w ill be willing to engage in more 

ri ski er acti vities for hi gher returns. 

Assuming a fanner whose income is uncer1 ain, hi s welfa re [unction will serve to measure 

the welfare cost of ri sk. This leads to theory of behavior under risk that farmers maximize 

their welfare as a fu nction of pro fit. Fa rmers ' we lfare can also be measured by the expected 

utility of income. The difference between the ex pected utility of random income and the 

utility of sure income is a measure of the cost of risk in terms of the we i fare o f the fanner, 

which is also known as the certainty eq uiva lent of income. Simi larly the difference 

between the ce rt ai nty equality and the sure income gives the average income that the 

fa rmer is rea lity to give up to exchange rando m income for sure inco me, whish is also 

known as the risk premium (Saduolet anci de Janvry, 1995). 
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CHAPTER THREE 

RESEARCH METHODOLOGY 

3.1 Research Design 

Kumar( 1996) states that cross-sect ional , or 'status study' is simple and the most 

commonly used dcsign in social sc iences. According to him this desi gn is best to study the 

prevalence phenom enon, situation. attitude or' issues, by taking a cross-section of the 

population. Such survey methods cou ld be adapted to collect generalizable infonllation 

from almost any known human population. 

Technology adoption is a process than an event. Farmers' decision may change over time 

and hence there is a tendency of moving in and out of adoption. Accordingly. determinants 

a lso change over time. Because of such very nature of the subject, attitudes of farmers 

towards risk and technology adoption can be also best studied by having a panel of 

observations in a longitudinal study design. However, longitudinal study design often 

requires taking repeated measurements. whi ch has cost and time implications. Because of 

the time and cost involved and for it suffers from attrition , panel condi ti on ing changes in ' 

the measuring procedures and absence of .guidelines . particularly with respect to time 

interval, it is a relatively little used design in social research (Dooley, 1995). 

For a thesis work li ke this. which is supposed to be completed in limi ted period , cross 

sectional study design is the most appropriate one. Hence, this research employed cross 

sectional research design. 

3.2 Sample Size and Sampling Techniques 

Despite to the cri tics of error in general ization and prediction. Dooley (1995124) poin ted 

out that "[sJocial science has come to depend on sample surveys because the alternatives to 

them are either a census (that is , a surveyor everyone in the population) or no information 

at all. Social scienti sts regard census as impractical since only nati onal govemnlents have 

the resources to contact everyone and the legal mandate to require that everyone 
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cooperate". Kumar ( 1996) al so pointed out that samp ling usuall y cnablc a resea rcher to 

reducc costs . reduce manpower requirements, and save time. 

For thc abo vc practical reasons, th is study uses a sample survey. To achicve the research 

obj ec tives, data was collected from a sample of 120 household heads us ing a survey 

ques tionnaire. The data was collected from two Tabias(peasant associations) in Saesi 

Tsaedi1 Ealllba Woreda, Eastel11 Zone of Ti gray. The Woreda was se lected purposive ly 

from based on the resea rcher's past ex peri ence. The Tabias were se lected using multi-stage 

sampling method. The total Tabias in the se lected Woreda were c lustered into relative ly 

fertili zer use rs and completely non-users in consul tation with the Wo reda Agiri culture and 

Rural Development Office. As a result six tab ias were found to be relati ve ly sound for this 

study. These Tabias were further stratifi ed into two strata based on their agri cultural 

potent ia l in consu ltatio n with the afo rementioned Office. Next, two tabias were randoml y 

selected from each stratum; namely Welwalo representing the relatively better potenti al 

tabias and Imbasemena representing the relatively low agricultura l potential tabias of the 

Woreda. 

In general the two Tabias- are chai'acteri zed by: mainly cereal producers; highly degraded . 

land which requires fert ili zers · to ' increase production and productivity. Thirdly, they are 

characterized by chronic food unsecured. Fourthl y, they enjo y relatively better rain fa ll 

thus, adopt ion 01' fe rtili zer is recommended by the government. And lastly, the two Tab ias 

comprises rela tive ly proporti onal adopters and non-adopters of chemical fertili zer whic h 

helps to compare the risk pre fe rences o f households. 

In th is study households are the unit s of analysis. The household survey was conducted on 

a total of 120 househo lds. T he sampling frame for the stud y was a compl ete list of 

households in the t\Vo PAs, obtained from respecti ve Tabias Administrations. Survey 

sampl ing has two goals: providing unbiased samples and sample est imates with the 

smallest sampli ng error. The sol ution to the problem of b ias and sampling error is 

probability sal11pling (Dooley, 1995 ). Acco rdingly, the method of sampling applied to 

select the samp le households was probability sampling. The samplc sizc of each PA was 

decided based on proport iona l sam pling technique and adopters and non-adopter 
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households we re represented proportiona ll y. Las tl y, selection of the households for the 

sUl'vey was based on systematic random sampling. 

3.3 Source of Data and Instruments 

Farmers' decision making under ri sk is comp lex, multidimensional and an outcome of 

mu lti tude of causes , neither quantitative nor qualitative methods alone could capture the 

sa li ent features in a comprehens ive way. However, the method used in thi s study is to 

analyze the behaviors of farm ers quantitati vely. Thus for the purpose of attaining 

objecti ves of the resea rch and testing the stated research hypotheses, quantitative data were 

used. 

The data fo r the study was collected both from primary and secondary sources. The main 

source o f primary data was the household survey. Structured questionnaire was used to 

co llect information on soc io-demographic characterist ics input use and cropping pattern at 

plot level , resource endowment, and types of shocks the sample househo lds ' face and their 

risk coping strategies are few to mention. 

Secondary data ' source used for the study includes publi shed and unpubli shed material s, 

donor and government agency repol1s and project documents. 

3.4 Method of Data Analysis 

The study heav il y depends on quantitative method of data analysis. The study used 

descriptive sta ti s ti cs (averages, cross-tabulation , percentages. etc.) as well as econometric 

model s (OLS and Binary Logistic Regressions). In the descriptive anal ys is statistical tests 

(t- test and chi-sq uare test) were used to show significance or variables va ri ation . To this 

end, the study emplo yed version 12 of the Statisti cal Package for Social Science (SPSS) 

and ST A TA vers ion 9. 

Previous adopt ions of new techno logy studi es ha ve utilized a vari ety of econometric 

models. Production function s have been used to examine adoption and levels of fert il izer 
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usc. Feder el ,,/. ( 1985) prescn t additional studies that ana lyzed the use of fe rt ili zcr or other 

new technologies utili zi ng similar o rdinary least squares (OLS) methods. A newer method 

in thi s area of study is to incol'porate a Bayesian leam ing model. App li ed to a household 's 

dec ision to adopt fel1ili zer, thc ass umpt ion behind thi s mode l is that the household will try 

the new technology, in small tria ls or on specifi c fi elds for instance, to see whether or not 

its performance, in output or return on inves tment criteri a, meets their expectations. The 

househo ld may perform tri als, watc h ne ighbors' performance, or gain informati on from 

ex tension workers before more widely adopting or entire ly rejecting the use of the new 

input (Feder el a/. 1985). 

Many adop ti on studies also utili zed maximum li ke lihood est imation techniques. Among the 

more commonly used estimation techniques are tobit, log it and probit. These models are 

more appropriate than OLS for analyzing th e dec ision to use a new techno logy (Feder et al. 

1985). Because of the underlying spec i fications of these max imum li kelihood models, they 

have a more discrete range of values. The dependent vari ab le takes the values zero and one 

in the case of the logi t and probit mode ls 

- As pre~ i ous l y desc ribed, the decis ion to adopt fertili zer in this study w ill be modeled as a 

binary dedsioli: a household either uses or does not use ferti lizer. 

In situations such as this when the dcpendent variable is a di screte du mmy variable 

(adopter = I ; non-adopter= 0), linear estimat ion is inappropriate for at least three reasons 

(Green 1993 , Wooldridge 2000). First, the erro r term cannot be norm all y di stributed since 

it can take only two va lues. Second, the en'o r is heteroskedastic because it can be shown 

that the variance of the error term is not constant. T hird, the estimated probabilities 

generated via a linear esti mation would not necessarily lie between zero and one. 

Probabiliti es grea ter than one or less than zero are not acceptab le; e.g. the use of fe11ili zer 

can not be pred icted wi th over one hundred percent certain ty. 

For the reasons outli ned above, estimating a binary response model typically utili zes 

max imum like lihood estimation (MLE) techniques (Woo ldrid ge 2000). Appropri ate MLE 

models inc lude the logit or prob it mode l. The diffe rence hetween these tech niques is 
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insignifi cani (Green 1993). The ClIITent study utilizes a logit model to analyze th e factors 

influencing til c adoption or cilemical fenili zer in the study area. This model is spec ified in 

section 3 . 5.~ to follow. 

3.5 Model Specification 

3.5.1 MOdel Used to Estimate Risk Aversion 

To estimate thc risk attitude of fa1l11 erS Antle(l983) has developed a fexible moment based 

approach. Thi s approach can be specified following Koudouri et.ai.,(2006) and Groom e/ 

aI. , (2006), as follows: 

For simplicity let us consider a risk-averse fam1er who produces a single crop with output 

q. Let p denote the output price, f(.) is the production function which is assumed to be 

continuous and twice differentiable, f is the fenilizer input , Xo is the vector of other inputs 

and r is the vector of inp ut prices. 

Applying fertilizer in the production of q is considered to be an important input. Assuming 

that inputs are chosen to maximize the expected utility of profit EU( 7Z"). The total profilof­

a farm activity can be expressed as: 

.. 
7Z" = L pIU,xo) - rl 1 - rxo [ I ] 

;", 1 

The von Nc umann-Morgenstern(vNM)5 utility function 0(.) represents ri sk preferences of 

a farmer. The l'lrl11er's uti lity maximization problem is: 

.. 
Max EU(n) = Max LPIU,xo) - rd - r Xo 

xo! -lOf ;: 1 

[2] 

Allowing for risk aversion and assuming the cost of private risk bearing to be R , then the 

fanner's problem is to maximize' the cel1ainty equ ivalent of profit given as: 

EU( n ) = U[E( n)-RJ, [3] 

5 vNM utility function is also known as expected utility function 
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The teml is proportional and has an opposite si gn to the marginal risk premium with 

rcspcct to fe r-tili zer spcc ifi ed in eq uation 6. 

Econometric Estimation of Risk Attitude s 

In general the approaches used to elicit indi vidual ri sk altitudes can be categori zed into an 

cxperimental and econometric approaches_ The forme r app roach is based on hypotheti ca l 

questions on ri sk alternatives or ri sky games with or wi thout rea l payments; the latter is 

based on individuals actual behaviors( Wik and Holden 1998 ; Nigisti et a i. , 2007)_ 

In us ing the econometric approach the wo rks of Moscardi and de Janvry( 1977), 

Antl e( 1983) and (1987), Pope and Just( 1991) are prominent foundations_ Thi s study adopts 

the works of Antle: a nex ible approach which estimates not on ly mean output as a funct ion 

o f inputs but a lso the valiance and higher moments as a function of inputs_ 

Antle (1987) proposcs a moment based approach to estimate risk-attitude parameters of a 

popu lati on of producer. We assume that a farmer max im izes a function of moments of 

the profit di s tri bution_ We firstl y estimate the risk-premium of each fanner associated 

with the use of fertili.zer which is later incorporated as one ex planatory .val"i.able with other 

fariners charactei-istics using a logi t model as spec ified in the next seclioi, . Following this 

approach, the farmer 's program becomes: 

Max E[U( 7r )]=[[(,11 (X),f-l~(X), Fl(X),. __ , ,lm(X) [7] 

where f-l i , j = 1,2 ______ , 111 is the mlh moment of profit. 

The fir-st order condition of the program is approximated by the followin g Taylor 

Expansion, in matTix form_ The Taylor seri es approxima ti on is used to approximate a non­

linear fu nct ion by transfonlling into linear function (Gugarati 2007)_ Taylor theorem states 

that any arbitrary function f(x) that cOI1l inuous and has continuous nih - o rder derivative can 

be app rox imated around a point x =x" (in this study x" is Il1ean profit of fe l1ilizer use)_ 

Fo llowing the Taylor's expansion, one can derive the Il1 arg inal contribution of input j to the 

cxpected prolit from equation (7) as fo ll ows: 
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oU, (X) = fJ fJ Oil , (X) fJ Gil , (X) fJ OU", (X) 

'
" + , + , + ....... + +u. 

oX . J - J 'X . . I oX . "Y oX . J 
j 0 , I ) 

[8] 

The analysis wi ll be 'nade input by input" to captu re the effect that each input contributes 

differentl y to the moments of profit ciistribution (Groom et aI. , 2006). The expected result 

from the analys is is that both inputs increase the mean pro fit , but for variance (second 

moment of profit), in pu ts can be ri sk-i ncreasing or risk decreasing. 

From eq uation(8), the marginal contribution on input j to the ex pected profit is given by 

oul(X) TI · b· I· b· · fl· I ·b · f· --'--'- . l iS can e wntten as a Inear co 111 Inatlon o · t le marglna contn utlons 0 Input 
oXj 

. . ou2(X) ou3(X) 
J to -the other moments such as varrance ( ) and skewness( ). 

oXj oXj 

(Groom et aI., 2006). A nice feature of this model is that the parameters fJ'j and fJ,;are 

directly interpretable as An'ow-Prall and down-s ide risk aversion coefficients respectively 

(Groom et aI. , 2006, Koundouri et a/.. 2006). 

- The'Arrow-Pratt (AP) absolute risk aversion coeffideni is defi ned by: 
- - -

APj =-Eru..:1Jr) = of(X) 1 oji2(X) IaF (X)I oji l (X) = 2fJ'j 

E(U'( Jr) 

[9] 

A positive AP coefficient means that the fanner is risk - averse. Down -s ide (OS) ri sk 

avers ion is measured by 

DSj=-EflL:..]Jr) = of(X) I ojl3(X) IaF(X) IOlll(X) = -6fJ,j 

E(U"( Jr) 

{IO} 

According to (Groom el a/.. 2006) "[a] positive OS coefficient means that the falmer is 

averse to do\v n-s ide risk, where Downside-risk aversion can be thought of as a preference 

fo r disaster avo idance". The further stated tha t "Downside-risk is concernecl with 

symmetri c (skewed) statistical distribution of pro fit and in palticular aversion to disastrous 

events. Usually the higher moments ha ve less influence on the dependent variable, as such 

6 Fertilizer input wilt be cons idered here as it is important fa ctor inputs in the study area. 
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thi s analys is will concent rate o r the rirst three momentE ( i.e., mean, variance and skewness) 

(Kound ouri el a/. ,2(06). 

The APj and DSj can be used to es timate the ri sk premium, RP. Assuming the fallll er is 

ccncem ed by the ri rst th ree moment s o f prot i t dis tribution onl y, the RP is comp uted as: 

[ I I ] 

where ~l2 ancl ~3 are , respective ly a measure of the second- and third-order moments o f 

the di stribution as stated abo ve . " liP, > 0 may mean that the farmer is characterized by a 

positi ve willingness to pay to be insured agai nst the ri sk associated wi th the use of input j " 

(Koundouri et, a l. ,2(06). T he ri sk premium deri ved from the process is used as an 

explanatory vari able in the adopti on model later on. 

3,5.2 M.odel Used to Estimate Determinant of Fertilizer Adoption 

(the Logistic Regression Model) 

Guj arati (2007) and Kennedy (1996) po inted out that in logistic regression model, we 

directl y estimate the probabilit y o r an event .occurring. For the case of a single independent 

vari able, in our case the deci sion to adopt (l~i ( yes and 0= otherwise)7, the logisti c 

regress ion model can be wri tt en as: 

[i 2] 

Or eq1liva/ent/y. 

Prob (event) = i [ i 3] 

Where, B" and B , ore cocfJicicl/ls 10 be es[ilJloledfrolll data 

X is [he il/dep endel/ I \'llrialJle 

7 The explanatory variab les of the independe nt variab le and the expected s igns o f the ir respective coeffic ie nts 
are deined ct the end o f this sec tion(Ta ble 3. 1). 

34 



(' is Ihe hase of/he lI{{{tlra/logarithllls. 

For more th~n one independent variable the model of using fertilizer can be written 

as 

Prob (use) = (14] 

Or e"uivalellily. 

Prob (not use) = 1 (15] 

Where,Z is the lin e~r combination of independent variables written as 

(l6] 

Equation (14) represents the logistic distribution function. It varies from 0 to 1 as z vanes 

from positive infinity to negative infinity. 

The probability of not using ferti li zer by a household is estimated as: 

Prob (not lise) = Je Prob (use); Let the probability of use be denoted by Pi 

Thus, 1- Pi = I (I 7] 

1 + eZ 

Therefore, P =1 + eZ = eZi _. (I 8] 

I-P. I +e'z 

Now the expression on the le n side implies the odds ratio in favor of using J'e rtili zer. This 

means the probabilit y that a farmer will use fert ili zer to the probability that he will not use. 

T~king logarithm of equation( 18) give: 

[191 
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f-'rolll equation (19), the logi stic coe fiicient s can bc illlcrprcted as the change in the log 

odds assoc iated with a unit change in the indepcnc1clll variable. Sincc it is easier to think of 

odds rather than log odds, the above equation can be re-wrillen in tenllS of odds as: 

Prob (use) [20J 
Prob ( no use) 

The interpretation of equation(20) is as follows. e rai sed to the power Bi is the factor by 

which the odds change when the iii> independent variable increases by one unit. If Bi is 

positive, the factor will be greater than 1, which means that the odds are increased. If Bi is 

negative, the factor will be less than 1, wh ich means that the odds are decreased. When Biis 

zero, the factor equals 1. which leaves the odds unchanged. For further clarity of 

inte'lJretation partia l derivatives of the adoption model coeffic ients (not spec ifi ed here) 

were al so estimated. 
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Tabld. l : Variables Delinitions Used in the Regress ion Ana lyses 

Explana tory Variables Delinition 

J-J H Characteri stics 

Age( -) Age of the hOLlsehold head in years. 

Sexdmy( +) sex of respondent: m3l e= I, Else=O 

Matrita l( -) Mari tal status of I-If-! head: married= l, El se=O 

HH educ( +) Education sla t us of 1-11-1 head I =literate. 0= otherwise 

Trainin g(+). Last yea r 's HI-I tra ining on modern input, yes= l , Else=O 

Membership( +) Membership status of 1-1I-1 head in organization: Yes= I, Else=O 

Hhs ize( +1-) Total number of household members. 

off farm( +1-) Sum of last year's off-income income in Birr. 

Noxen(+ ) Number of oxen owed by the HH. 

Crcdit(+) Credit access of HH ; Yes=L EI se=O 

Extension(+) Number of ext'. visits 

Q2(+) AlTow-Pratt ri sk coeffi cient 

Q3(-) Downside ri sk coefficient 

Landdmy (+) HH land ownership in timad; > mean= I , Else=O 

ri sk gro- 1(-) the HH is in the ri sk averse group; Yes= l , Else=O 

[risk gro- 2(-) the HH is in the ri sk taker group: Yes= I. Else=O 

Plot Characte ri s tics 

l size timad(+) size of culti vated area in timad. 

slo p.:..cat«-) slope category of majori ty of H H land: fla-t and mid_slope= 1, 
E lse=O .- - - .-

soi l Jert i(+ ) soil fertility ca tegory of majOi-;t y of HI-[ land; in fert ile= l. 
Else=O 

sour_land (-) source of majority of land ; government and inherited =0. 
Else=[ 

manure usee -) amount of manure or compos\" use in Birr 

Note: 

• Dependellt vlIriable- decisioll fo at/opt 

• siglls (+1-), III braces illdicate tile expected sign o( coefficiellts of lite 
,pecified variable to fert ilizer adoptioll. 
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C HAPTER FOUR 

AREA DESCRIPTION 

4.1 Tigray Region 

The region is situated in the northem part of Ethiopia and covers an approx imate area 0 1' 

54,000 square kilometers with a total population of 4,449,000, Geographically, the 

regiona l state li es roughly between I i' 15,- 140 57' North latitudes to 36° 27' -390 59 ' East 

longitudes, The Afa r region bounds Tigray to the East, the Sudan to th e west. Eritrea to 

the North, and Amhara region to the So uth (Tigray Regional Sate, 2007 as cited in 

Tewelde, 2007), 

Both population and livestock populat ion are believed to be beyond the carrying capacity 

of the land, Most of the culti vab le land (64%) is planted, The average yield is around 0,6 

tons/ha signiJicantly below the nati onal average for gra in yields of between 0,8 and 1.3 

tons/1M, The area suffers fi'om serious land degradation and so il loss and from highly 

unreli ab le and en'atic rainfa ll (Croppenstedt elul..(1999), 

Like any other regions of the coun try, agriculture is the mainstay of the region ' s 

economy, Agri cul ture is characteri zed by mixed icr<JJ-livestock) farm ing system, It 

contrib utes about 57% to regional GOP. Rain fed crop production acco unt s for about 

85% of the population's livelihood , Livestock rearing unde r mixed fanners system al so 

contrib utes abo ut 17% to the regiona l GOP. The major crops of the region are sorghum, 

Tejf, barley, finger mill et(dagusa). wheat, and maize acco unting for 26%, 16%, 12%. 

II %, and 7% of the total area(BoFEO R
, 2004 as c ited in Girmay. 2006), 

Fistum and Hoden(2004: IG) stat e that " Agric ulture production in the region is hi ghl y 

ri sky not only beca use of the reCLIITcnt drough t and adverse weather cond itions but also 

due to deteriorating land quali ty owin g to land degradation"', The stud y also pointed out 

8 Represents Bureau of Finance and Economi c Developme nt 
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thal acccss to inCr"structure and institutions, such as market for inputs and outputs, road 

and transpon. storage facilities: etc in the region is limited. 

4.2 Study Woreda 

The study area , Saesi Tsaeda Emba Wereda is located in Northeastern part of the Eastelll 

Zone o f Tigray Regio n. with an area of 94,000 hectares, of which 19,365.75 hectares is 

arab le land. About 98 'Yo of the area lies on midland , I % Highland and I % lowland. The 

average alln ual rainfa ll of the Wo reda ranges from 500mm to 900mm . As to Berhanu and 

Pender(2006) areas that receive annua l rainfall of less than 1000 111m are ca tego ri zed as 

low rainfall areas. Accord ing to th is class ification, the Tigray hi ghl ands were a ll 

categorized as low rainfall since the maximum annual rainfall in the region was below 

1000 mm. Accordingly. the study Woreda is generally characterized by low rain fall. In 

addition the agric ult ura l potential of the area is the poorest due to poor soil s and hi gh land 

degradation in addition to the low annual rainfall. 

The total population of the SaesieTsaeda Emba Wereda is estimated to be 132,000; and 

agri cultu re is the mainstay for 90% of'the' total population. There arc 24 Tabias9 in. the 

Wereda, of which two of them are Uraban Tabias: Frewei ni(the Woread Town) and 

Edagahamus. The main crops grown in the area inc lude barl ey, vetch, ch ickpea, wheat, 

nux , ten: mill et, maize, sorghum, field pea. beans andlentils(Tewlde, 2007). 

Acco rdin g to the Woreda Agricu lture Office(2007) , the area is severely deforested and 

prone frequent rain failure. It is also characteri zed by dense ly populated with 0.68 hectare 

average landholdi ngs, where residents culti vate on steep mountain sides in search of 

add itional cul tivabl e land. Bcrh an u and Pender(2006) ind icated in Tigra y. the ave rage 

area of a cOl11mu nity in the high popu lation densi ty areas was 40 kn/, compared wit h an 

average area of 106 km ' in the low populat ion dens ity areas. T he worcda population 

density is believed to be higher than the regional average. 

9 Tabia is the lowest administrari ve unit in Tigray usua ll y compri sing ofrour to fi ve villages. 
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It is chronicall y' fo<;>d IIlsecure area. where the major food crops cu tti vated are \'i heat 

barley and maize. Almost a ll households in the Wo rewda are net food buyers. The 

productive safety net programs supplements to ho useholds' food intake. And 

J3e/es(cac tus) is consumed in summer season in the area. 

4.3 The Study Tabias 

The case stud y Tabias have been se lected from two adjacent Tabias ill the Wereda: 

nam ely. Welwalo and 1mbasmena. The method of se lecti on was specilied in section 3. 2. 

Welwalo is one of the 24 Tabias in Saesie Tsaeda-Emba Wereda. The Tabia is situated 

about 1 () km. east of the small to\\'n of Edagahal11u s, on a mid-highland plateau at an 

allitude of 2200m.a. 1. The Tabia located on the escarpments of Afar Region from east 

With rcgard to the access ibility, public tra nsp0l1 passes throu gh the two tabi as along the 

standardi7cd rura l grave l road. There is rural mark et. elec tri c power and other social 
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instituti o ns at th e Tabia cent er. The to tal populat ion in th e Welwalo is abou t 2,861. The 

average land -ownershi p is 0.67 ha per household. There is no irri gation site and arou nd 

30% of the Tabia farmers arc catego ri zed fCI1ili zer users. It has re lat ively be tte r 

agri cultural potent ia l th an Ill1bascmcna Tabia .. 

Imbasell1ena is the second Tab ia selected for thi s study. The total popu lati on of the Tabia 

is about 5 ,879. The Tab ia located at an altit ude of2000-2006 mls. a.1. and is located 

aro und 7 km, away from the smal l town of Edagahamus. The average land-ownersh ip is 

0.54 ha per househo ld. Other faclors are more or less simil ar to We lwa lo except ils lower 

agricu ltura l potential. 
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whic h are aro und 3\lkms away from the sample Tabias. Three variab les of particular 

in terest wit h n:gard to access to institutions were mcmbc rship of the faml er to any 

o rgan ization/association and access to extension and training serv ice. The survey result is 

presen ted :n tab les 5.3 and 5.4. 

Tablc 5.3: Access to Insti tutions by Type of Rcsponden ts 

Household Iype Membership to any Fomlal tTaining about 

association.* modem input 

No Yes '0 Yes 

59 13 47 

Adopter ( 1.7) (93.3) (22.4) (75.8) 

4 56 45 15 

NOll -adopte r (6. 7 ) (9 8..1 ) (77.6) (24.2) 

Total 5 11 5 58 62 

(4.2) (95.8) (48.3) (51.7) 

• chi2- t.878; Asymp. Sig. (2-sided)- 0.17 t 

** chi2= 35.5 ; Asymp. Sig. (2-sided)= 0.000 

Note: numbers in br:Jccs indicate percentages. 

SourCe: Survey data, :2008 . 

Household heads who are member of gro ups or associations were assumed to have better 

access to di rect o r indirect ass is tance in agri culture. For exa mple, members hip in fann ers' 

associat ion may g ive many advantages li ke pri ce inform ation , bette r access to inputs, and 

credi t. Such network may al so play an important role in obta in ing oxen, ferti lizer, and 

seed credi t duri ng cropping seasons. To examine the soc ial capital effect on fel1i li zer 

adoption a vari able membership was inc luded in both descriptive and econometric 

anal yses. 

The s urvey resul t on farmers' membership in assoc iat ions shows that almost a ll adopters 

were members in farm ers associations and onl y 6.7'Yo of the non-adopters were not 

member in any orga ni zati o n. The difference is not stati stical ly significant. Usuall y 

fan ne rs in the s tudy arca were mcmbers o f farm ers' , you th or women's association o r! 

and co-operat ive groups, for pol itical, soc ial o r economic reaso ns. However, probl ems 
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cited by fa llll e rs were that the associations havc no rel eva nt se rvice, and they charge high 

mcmbership fee. Thus, thc variabl c may not have significant impact on fert ili ze r 

adoption . 

Farmers training and visit by ex tension agents were assumed to have positi ve association 

with adopt ion of modern inp ut s. Training was given to 75.8°/', of adopters and to 24. 2% 

of non-adopters. Training service received by adopters is by far large r than received by 

non-adopters . This d ifference is a lso s ignificant at I pe rcent leve l. It implies that 

knowledge of adopter on th e app li cation of fertilizer is hi gher than non-adopters. It also 

indicates the variabl e had influenced use of fe l1ili zer in the a rea. 

Table 5.4: Num ber of Visits per yea r by Extens ion Agents in 2007/08 Cropping Season. 

Respondents category Total 

Number a f vi si ts non-adopter adopter 

I Number 13 4 17 

% 217 6.7 14.2 

Number 10 10 20 

2 -% " 1 G.7 IG.7 IG.7 

Number 37 45 82 

3 0 ' 10 617 75.0 G8.3 

Number 0 I I 

4 t05 ~~ .0% 17 .8 

Total Number 60 60 120 

0 ' 10 100.0 100.0 100.0 

X2~ 6.55. Asymp. Sig. (2·s i ded)~ 0.088 

Source: Su rvey dat a, 2008 . 

The number of visit s by extension agents pe r year was a lso skewed towards adopters. On 

average farmers wcre visited 2.6 times by ex tension agents last year. But the numbers of 

v isits more than 3 timcs was higher for adopters (69%) than non -ado Jlt ers (61 .7'10). And 

the di ITerence is s tati s tically s ign i fi cant at 10 percent Icve l, indicating ex tension visit 

could have in fluenccd fc rti Ii zer adoption. 
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Tab le 5.5: Average Vi sits of fann ers by Extension Agen t in 2007/08 Cropping Season . 

Type of respondents 

Non- adopters 

Adopters 
Total 

Source: Survey data, 2008 . 

Mean 
Std. Deviation 
Mean 
Std. Deviation 
Mean 
Std. Devia ti on 

"# or visits 

2.4 
.83 
2.7 
.66 
2.6 
.76 

The resul t of the study implies extension service plays important ro le in decision to adopt 

fertili zer in the study area. If th is is the case it is important to conduct further research so 

as to examine the detenninants of ex tens ion service variation between respondents. 

Access to Credit and Fertilizer Adoption 

Many empirical studies usua ll y give emphasis to the impact of credit on technology 

adoption. Because the lack o f such access m ay constrain famlers from adopting 

techno logies that requ ire initial investments. To exami ne the effect of the variable in the 

s tud y area, this study has tri ed to ex'amin'e whether credit is available for which the 

farmer is e ligible by aski ng whether or Ilot the fanner ll sed o'r has access credit to finance 

cost of fert ili zer. 

Tabl e 5.6 shows that the condition of credit access to households. which enables them to 

purchase modem agri cultural input like fel1i li zer. Fanners wel:e asked, if they had taken 

fel1i lizer c redit from formal institutions in the 2007/08 croppi ng season. Accordi ngly, 

56.7'Yo of the total respondents replied "No". Of which, 70.6% of them were non­

adopters w hil e adopters were onl y 29.4% .. The difference is signi ficant at I percent level. 

The interpretati on is that households that used fenilizer were 1110re likely to have better 

cred it access than households that do not lise fe rtili zer. 
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Tablc 5.6: HOlI scilOld Fc rtili zer Credit Status in 2007/08 Cropping Season 

access to cred it to purchase 
ferti I izer 

No Numbc,' 

0 ' / 0 

Yes Number 

"' '" 
Total Number 

% 

X2=2G.6 

Source: survey data. 2008. 

respondents category 

non-adopter adopter 
Total 

48 20 68 

80.0 33.3 56.7 

12 40 52 

20.0 66 .7 43.3 

GO 60 120 

100.0 100.0 100.0 

ASYll1p. Sig. (2-sided) = 0.00 

The caveat of interpreting thi s resu lt is that fanners who did not take credit may not 

necessari ly mean they had no access or ferti li zer is not availab le in the area. This means 

credit use may not clearl y di stingui sh between fanners who chose not to use avai lab le 

credit and faml er'S who did not have access to credit. For instance, famlers may not take 

credit if it is not affordable, or if they perceived it is associated with some ri sks. though 

there is access (availabi lity). 'Thi s me,ans rationale fanners wi ll use cred it if it ·' is 

profitabl e. Profitability in tllm depends on the cost of credit and the po tential retums on 

investment (wh ich is uncertain). Thus, examination of supply and demand factors for 

credit is important to determine whether or not credi t market fa ilures constitu te impoltant 

constraints to techno logy adoption. which remains open for fU l1her research. 

To exam ine the reason(s) that const rains farmers from taking fertilizer crectit , they were 

also asked to menti on the most important reasons . The mostly quoted reaso ns are g iven in 

the table 5. 7. 
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-I able 5.7: Majo r Constraints in Taking Credit lor Fertili zer (in cash or kind) 

Prob lems respondents category Total 

non-adopter adopter 

lack of access Number 40 32 72 

0 ' 
'0 66. 7 53.3 GO 

fear or crop failure N umber 18 12 30 

% 30 20 25 

Nu mber 2 16 IR 

nOI nceded (~/o 3.3 26.7 15 

Total Number 60 GO 120 

% 100.0 100.0 100.0 

X? = 17.(JS; Asymp. Sig. (:!-sided )= .000 

Source: survey data, 2008. 

No te: !. Lack of aCCess fo r this particular case proxies lack of formal access 10 credit. high interest rate, untimely 
supply, need of collateral and the like. 
2. Fear of crop failure represents the fanner belies fertili zer is accessible but docs 110t take credit fear of 
fa ilure to repay if crop failure occurs. It indicates risk aversion behavior of farmers. 

The two impOl1ant reaso'as for not taking fertili zer credit were lack of access (60%) 

lo llowed by fear of crop- failure (30<Yo). When we look at the intr;l-gwupvanalion, as 

ex pected . lack of access and risk aversion problems are highe r in non-adopters than 

adopters. And the diffe rence is also significant at less than one percent level. In general , 

credit constraint is relatively severe for non-adopters. The result is lower than Fitsum and 

Holden (2004) reported in the region. As per the same authors around 68% of their 

sample households had no access to [om1al credit. 

Table 5.8 : So urce ofCredil for Fertili zer 

source Dedeb it l d 
ext. program 

NUl11ber 4 
% 2.5 10 

Source: Survey data. 200S. 

relati ves 

3 
7.5 

coop 

28 
70.5 

Total 

40 
100 

10 Dedebit (Dedebil Credit and Saving Institution) is a formal microrinance institution in Tigray Reg ion . 
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With regard source of credit , th e major so urce of credi t in the area was cooperatives. 

I\round 71% oftnose \V ho tooK fertili7cr credit in 2007108 obtai ned it from cooperat ives. 

Out o f 60 fel1 il izcr users 16(26.7%,) did not take credi t or not needed in th e 2007/08 

cropping season (Tabl e 5.7). Thi s means they used own m oney to finance fertili zer inpu t. 

One possible reason may be they were less affected by liquidity constraint because they 

relati vely earned bette r farm and off-farm incom e (Tab le 5. 10). 

Tab le 5.9 : Saving Status and Typ e of Saving by Responden ts' Category 

Respondents category Type of sav ing 

No sav ing cash or fix ed assets 
c rops or li ve s tock 

Non-adopter Number 31 
, 26 J 

% 67.4 75 .0 37. 1 

% or TOlal 25.8 2.5 21.7 

Number 15 44 

Adopter 0 ' 

' " 32.6 25.0 62.9 

. % of Tola l 12.5 .8 36.7 

TOlar Number 46 4 70 

% 100.0 100.0 100.0 

% ofTolal 38.3 3.3 58 .3 

x2= 11.194 Asymp. Sig. (2-sidcdl= .004 

Source : survey data, 2008. 

Total 

60 

50.0 

50.0 

60 

50.0 

50.0 

J20 

100.0 

100.0 

With regard to saving status of responden ts, as shown in Table 5.9, 38.3% of the total 

respondents had no savi ng habit. Of w hi ch, 67.4% were no n-adopters. A nd 73.3% of th e 

savers in te llllS of li vestock and fi xed were adopters against 2 1. 7% non-adopters. The 

difference is s ignifi can t at 1°1<, leve l. This im plies th e variabl e may have positive 

association wi th adoption of feI1i1izer. 
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Hou sehold Economic factors 

Wealth of house holds was estimated using farm and off-farm income as prox y variables. 

And the major economic indicators arc presented in Table 5.10. 

Table 5.10: Econor,l ic Indicators of Respondents* 

Household land l~lrll1 " I , 0 or annual off % of % total 
category holding lIl CO !l1 ~ total raml total di rrercncc annual 

SIze In (in Bi,T) lIl co me income(in Income IJ1come 
ha Birr) (in BiIT) 

Non-adopters 0.49 496.50 3U7 I,OS6.00 6S.63 37.26 1.582.50 

Adopters 0.78 1.122.42 36.20 1.978.20 84.77 4S.57 3, I 00.62 

Total 0.64 S09.46 34.57 1,532. 10 65.43 30.86 2,341.56 

P-value 0.001 0.00 0.001 0.00 

*all variab les are signi .ficant at I percent level. 

Source: survey data, 2008. 

The average faml income (estimated at market price) of sample households was 809.46 
. 

Birr. In addition to this low income, there is also sign ificant variati on in income of the 

(\vog-roups. The mean fallll income of adopters atid non-adopters is Birr I , 122.42 anel 

496.5 respectively. The farm income of adopters was more than double to that of non­

ltSers of fel1ilizer. Two possible reasons for thi s variation , as expected, could be due to 

either the relatively larger farm size adopters possess(Table 5. I 0) or increased production 

and productivity of agriculture due to fertili zer use. 

Engaging in off-farm income acti viti es has got a lion's share in generat ing household 

annual income. Non-adopters and ado pters generate 68.63% and 84.77% of their total 

annual income from off-farm activiti es respectively. The off-farm income of both non­

adopters and adopters is largcr than their respective farm income by 37.26 and 48.5 7%. 

This clearly implies farm income is ex trem ely low and the fanners cannot rely on 

agriculture as means of thei r li velihood. The low annual farm income bas forced all 

sample households to engage in off- til l'm ac tivities. 
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Unexpectedly, the 'lV.::rage annua l off-fa rm income of adop ters is also by far larger than 

no n-adop tcrs. .As C<l n be sho WI1 Ii'om the Tabl e 5.1 0, the annual income 01' adopters is 

al most double to that 01- non-adopters. Keeping other things constant. the liqu idi ty 

constrain t of non-adopt.::rs is more sever to that o f adopters. 

As stated befo re, the olT-farm income is almost double to that o f farm income, though 

with hi gh standard dev iation. Thi s c learl y implies farm income is ext remely low and the 

falm ers cannot re ly on agricult ure. The low annual fa rm income has probabl y fo rced a ll 

sample househo lds to engage in of(~ rarm acti viti es. Househo ld 's survival depends on the 

ability to generate off-farm income so as to smooth their consumpt ion as means o f ri sk 

management. 

Three major reasons were identifi ed as reasons for the result. Firstly, the Wo reda is 

characteri zed as chronic food insecure and almost all households in the sample Tabias are 

included in safety not programs, whi ch was considered as major source of off-farm 

income in the area. Secondly, due to re lative good road network and prox imity to nearest 

urban centers, members of househo ld have good opportunity to engage as dai ly laborers. 

Another strategic reason to rely -on non-farm acti viti es is almost 100% of the fann 

households have never become food ·se.clired· every year even at times of good reason: 

The implicat ion is that farmers are di scouraged to re ly on [aIming, whi ch in turn may 

result farmer 's to under invest on their fa nlll ands. 

Oxen Ownership and Adoption of Fertilizer 

As can be shown from the Table 4.9, 32.5% of the total respondents have no oxen. The 

remaining 48.3%, 17.5':;', and 1. 67% owned 1,2 and 3 oxen respective ly. When we look 

the vari a ti on between the two gro ups, none of the non-adopters of ferti lizer owned more 

than two oxen. The mean oxen owned by the adopters was one and the mean for non 

adopters was 0.58 (one oxen for two households). The diffe rence was sign iflcant at less 

than I percent level. 
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Table 5.1 1: Oxcn Ownership Status of Respondcnts 

Respondents Number of oxen owned in 20(J7/(JS cropping season 
calegory () I 2 ~ 3 Total 

Non-adopters 29 27 4 0 60 
<>; 

'" 74.36 46.55 19.05 0.00 50.00 

Adopters 10 31 17 2 60 

(~;() 25 .64 53 .45 80.95 100.00 50 .00 

Total 39 58 2 1 2 120 

~'o row 32.50 48. 33 17.50 1.67 100.00 

r= -4.79; Sig. (2-t"i lcd\- 0.000 

Source: Survey data, 2008. 

This implies fertili zer use was significantly innucnced by oxcn owncrship . The result is 

higher than s imilar studies. For instance, Hai lu, ewl, (1990) rep0l1ed that 27% of their 

sample fmmers had no oxen and 57% of them had no enough oxen. The same authors 

indicated that farmers owning two or more oxen culti vated larger farms than famlers 

owned less than two. The diffe rence was signifi cant at 1% level. Ano ther study by 

Lelissa and Mul<jl(2003) reported simi lar problem . The authors showed 45.5% of their 

sample had shol1age of oxen. -

5,2 Plot Level Factors and Fertilizer Adoption 

As shown in Tab le 5. 10, the average land holding size was 0.64 hec tare, wh ich is lower 

than the regio n's average (1.09ha) . But the intra-group land size vari at ion shows adopters 

had relative ly large r land holing than non-adopters . Takin g the average hectare of the 

sample houscholds as benchm ark. 85% o f the non-adopters own less than the average 

aga inst onl y 46.7')/0 adopters. Th is means 64.6% of those who owned less than 0.64 

hectare were fro m non-adopters. The variation is also statistically signi fica nt at I percent 

leve l, indicating the variable could have innuenced ferti li zer adoption in the area. 

Wi th regard to s lope ca tegory of plots, house holds were asked to catego ri ze the slope of 

majority of their plots into steep, gent le slope, and nat. Accordingly, majority of thei r 

land (89.2%) was categorized as nat and moderately s loped, indicatin g suitable for 
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fe rt ili za tion . But the percentages of" fl at and moderalc ly sloped plots were s li ght ly higher 

in adopters than non-adopters. This in tra-group varialion is also significant at I percent 

level (Table 5 . 12). It impl ies slope of plots is inverse ly related with adopti on of fertil izer 

holding other factors constant. 

Table 5. 12: Slope Category of Majority Farm Land by Responden ts Category 

Slope Iype 

Sleep 

Moderate slope 

Flal 

Tota l 

Number 

% 

Number 

% 

Number 

% 

Number 

% 

responuen t:; category 

Non adopler Adopler 

7 6 

11.7 10.0 

16 32 

26.7 53.3 

37 22 

61.7 36.7 

60 60 

100.0% 100.0% 

x:! - 3.07 Asymp. Sig. (2 -sided) - .0 I 0 

Source: survey data_ 2008. 

TOlal 

13 

10.8 

48 

40 .0 

59 

49.2 

120 

100.0% 

S im ilarly, farnlers were asked to categorize majoril y of their plots based on fel1 ility into 

three: ferti le, medium, and infel1 il e. Accordingly, 61.7% of the total respondents 

categorized their plots as infel1ile, and 59.5'Yo of which were from adopters of fert ili zer. II 

impli es so il fel1ility and adoption of fert ili zer seems to associate inverse ly. But the 

difference is not significant at 10 percent leve l. In genera\. we can conclude plot slope 

was nO I sign ill cant factor for adoption dec ision in the area. 
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Tabl e 5. 13: Average Soil Fertility oC Falm La nd by Respondents Category 

Average soi l fertility of respondents C ;jle~ory Total 

Carm land non-adopter adopter 

Fertile Number 7 4 I I 

% 117 6.7 9.2 

Medium Number 20 14 34 

% 33.3 2.13 28.3 

Infel1ile Number 33 41 74 

% 55.0 68.3 61.7 

Tota l Number 60 60 120 

~% 100.0 100.0 100.0 

X2 = 3.74 Asymp. Sig. (2-sidcd ) = 0.29 

Source: Survey data, 2008. 

Another plot level factor analyzed in thi s study was means (source) of majority of land 

ownership: the state or inherited. rented or crop sharing. 

Tabl e 5. I 4: Source of Majority of Farmland by Respondents Category 

Source of majority of farm land respondents category 

Non-ado pter adopter. 

The state Number 55 35 
% 91.7 58.3 

Inherited Number 4 2 
% 6 .7 3.3 

Crop sharing Number 0 23 
(Yo .0 38.3 

Others( ren ted. Number I 0 
coml11on lancl. etc.) %, 1.7 .0 
Tota l Number 60 60 

% 100.0 100.0 

X2 = 29.1 Asymp. Sig. (2-sidcd) = .000 

Source: Su rvey data, 2008. 

. Total 

90 
75.0 
6 
5.0 

23 
19.2 
I 
.8 
120 
100.0 

Being the state a major source of land olV nership. 38.3% of the fertili zer adopters also 

owned thei r maj ority of land throu gh crop sharing. However, all 01- the non-adopter 

owned land either from the slate or inherit ed li·om famil y. The variat ion is a lso significant 
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at less than I percen t level Crabl e 5. 1.:1). The poss ibl e ex pl anation is that adop ters have 

relative less li quidi ty constraint to purchase agricultural inputs and also have belle r oxen 

ownership so as to cultivate additiona l land of those who do not have similar 

endo wments. 

5.3 Major Productioll Risks and Risk Management Strategies 

Rural households in drought prone areas often experience production shocks that result in 

low and unce l1ain income. The adverse impact of these on the household varies on the 

ability to anticipate and to cope with th is uncel1ain income. Though the level of effectives 

vari es, househo lds have developed ex -ante risk management and ex- post ri sk coping 

strategies. Generall y, the strategies include crop portfolio adj ustments (e. g., growlIlg 

drought resi stance variety or planting multiple crops) and off-farm activity 

diversifications are widely practiced. Th is section investigates the major producti on risks 

and the types of households' risk management and ri sk coping strategies in the study 

area. 

5.3.1 Major Production Risk SouJ'ces 

. From the total respondent s 97.5%, had eXI)erjenced crop failure at least once in the last 3 

years. Moreover, the problem was higher in non-adopters th an adopters as can be 

observed t1·om tabl e 5.15 . The difference is also sign ifi cant at 10 percent level. 

Tab le 5.15: Crop Fai lu rc I ncidence at Least Once in the Last Three Years 

Have you ever experienced 
crop fa i lure 

Yes 

No 
Tota l 

Number 
<Yo 

NUlllber 
%, 
Number 
% 

respondents category 

non-adopter adopter 

60 
100.0 

o 
0.0 
60 

I (JOO 

57 
95.0 

3 
5.0% 

60 
100.0 

X2 ~ 9.2 A S)'lllp . Sig. (2 -s ided) ~ 0.079 

Source: s urvey data, 2008 . 

Total 

117 
97.5 

3 
2.5 
120 

100.0 

55 



The major sources o f c rop fa ilure identified from the su rvey werc unt ime ly rainfall and 

drought (3 I %), flood and drought ( I 1.7%), and pests and crop di sease (8.3%) among 

others. Thcsc unco:ltrollable fac tors were held responsible for c rop product ion to be 

cx trcmel y ri sky in thc area. The s ituation had ncgativc inn ucnce on ag ri cultural 

invest men (s. 

The low agricu ltura l production and productivity potenti ally hindered consumpti on of 

modern agricultural inputs like fertil izer. The most frequent reasons ci ted by respondents 

were lack of access l'a llowed hy fear of fai lure to repay loan if' crop failu re occ ulTed. 

Farm ers were a lso asked if they are interested to use fel1i1i zer o r' to increase their current 

use and by how m uch percent, provided that loan repayment is rearranged during crop 

failure, Con for'ming to o ur expecta ti on, minorit y of the total respondent s (on ly 25.8%) 

had not shown their posi ti ve interest. The most in teresting result in thi s case was that 

6 1. 7% of the non-adopters were wi lling to use fertili zer and fertili ze from 25 to 100% of 

their plots. Similarl y. 83.3% of the adopters were also ready to increase the extent of use 

to most 0 f thei r remaining plots (Tab le 5. 16). 

Table 5. 16: Fanners ' Wi llingness to Increase Use o f Fertili zer If They Were Given Crop 
Insurance 

if yes. % increase Total 

Respondent ca tenory ,00 25 .00 50 .00 75.00 100.00 
Non- Number ?' _J 16 15 I 5 60 
adopter " I ,. 74.2 80.0% 42.9 9.1 21.7 50.0 

% ofrotal 19.2 13.3 12.5 0.8 4.2 50.0 

Number 8 4 20 10 18 60 
Adopter °1'6 25.8 20.0 57.1 90.9 78 .3 500 

(!t;, ortotal 6.7 3.3 16.7 8.3 15.0 50.0 
Total Number 31 20 35 II 23 120 

'% 100.0 100.0 100.0 100.0 100.0 100.0 
')-i) or lotal 25.8 16.7 29.2 9.2 19.2 100.0 

Source: survcy data. 2008. 

The assumption was adop ti on o f agri cu ltural inputs is constrained by aversion to 

produc ti on ri sk. The result supports ou r assump ti on that aversion to produc ti on risk made 
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1~lrll1erS hesitan t to apply opti mal leve l of fertilizer. The implication is that promotion of 

modern agricult ural input li ke fe l·ti li zcr usc should be accompanied other preconditions 

such as loan repayment resc hed ul ing in time 01" crop " Ii lu re. 

5.3.2 Risk Management Strategies 

Li tera ture gives amp le ev idence that poor fann ers, espec iall y in drought prone areas often 

expcri cnce rainfa ll -related production shock s that resu lt in low and uncertain income. 

Through time, households deve lop ex-al1le ri sk management and ex-post ri sk coping 

strategics. These include crop portfolio adjustment s and o rr~farm activity di versi fi cation. 

This section of the thesis assesses the maj or production ri sks households face and the 

majo r types of ri sk management and ri sk coping strategies they practice to solve them. A 

wide vari ety of risk mitigating and risk strategies are identified and practiced in 

deve lop ing countries. These strategies, as di scusscd in literature pm1 secti on 2.2 , are 

ca tego ri zed as ex ante and ex post strategies. The strategies followed by the samp le 

households are presented , in similar fashion, as fo ll ows. 

Ex ante stt"ategies .' 

Farll1 ers risk mitigating strategies in the stud y area include crop and job desertification 

(o r di vers ify ing act ivities) or conservative mode of production , such as in vesting in lower 

risk act iviti es; reduc ing consumption or precautionary sav ing. 

Farnlers were asked to rank their priority strategies among the alternative means. As 

Table 5. 18 depicts, 52.s'Yo of samp le households practi ccd diversifying activities. 01" the 

remalnlllg households 29.3%, 10.3% and 7.5% practiccd not engaging in ri ski er 

acti viti es, reducti on of consumption (e.g. reduce frequenc y and amo unt of meal per clay), 

and other strategies respectively. Unl ike the first strategy, the second strategy was more 

prac ti ced by non-adopters than adopters. One implication is that non-adop ters may 

remain persistentl y vulnerable to shocks by depleting their assets. 
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Tahl ~ 5.1 7: Majo r ex 1/1111' Strategies hy Respondents Category 

l'vlaj or ex ante strategies respondents catego ry Total 

non -adopter adopter 
Di versification (c rop anclj ob Nu mber 30 33 63 

diversi fication ) ~/~ 50.0 55.0 52.5 

Engaging in lo\.ver ri sk Number 2 1 14 35 

activities ( , j 
. 0 35.0 23.3 29.2 

Reducing consumption Number 5 8 13 

~~J 8.3 13 .3 10.8 

Others(mi grat ion or Number 4 5 9 

combination of stTategies) % 6.7 8.3 7.5 

Total Frequency 60 60 120 

% 100.0 100.0 100.0 

X2 = 2.346 Asymp. Sig. (2-sided) = 0.504 

Source: survey data, 2008. 

In both groups the diversifi cati on strategy h.as got important emphasis . The malll 

component of diversifi cati on was engaging in off- fa nll aCJivity in both groups (Tahle 

4 :6fTh'e result al so shows th at di vers ifi cati on was more practiced iil adopters. Moreover, 

engaging in lower ri sk activiti es (including use o f fe rtili zer) and redu cing consumption 

was more practiced by non-adopte rs than adopters. But, the variation was not 

significantl y d ifferent at 10% level o f con fidence. Th is means any measure practiced to 

as ex ame ri sk management was not impol1ant factor fo r inhibiting or enhancing fertili zer 

adoption in the area. 

However, care must he taken in in terpreting this result. Because the second strategy (i.e., 

not engaging in riski er acti viti es), co ul d hi nder appl ication o f modern agricu ltu ral input 

such as fertil izer and improved seed variety. Th is may have a negat ive consequence on 

increasing production and productivi ty of agric ulture. The impli cati on is that the ex 111111' 

r isk ma nagement strategies may have negat ive consequence on the poor famlers to 

remain on povert y. The findings are consistent w ith Dercon and Chri steinsen(2007). 
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Ex Post Risk Management Strateg ies 

As far as ri sk cop ing strategies of the stud y sample househo lds is concel11ed, like ex aI/ Ie 

strategies, engaging in off-Ial111 incom e activities was practiced by majori ty (46.7'Yo) of 

the total respondents. Of which. 5 1. 7% were non-adopters , while only 41.7% were non­

adop ters. 

Table 5. 18: Major Ri sk Copping Strategies by Respondents' Category 

Respondents category Total 
Ex post strategies 

non-adopter adopter 

Off- farm Activities (includ ing Number 25 31 56 
cash or food for work) (Yo 41.7 51.7 46.7 

Number 18 12 30 
Depletion offixed asset % 30.0 20.0 25.0 

Reduce consumption Number 8 4 12 
% 13.3 6.7 10.0 

Risk shari ng(i ncl uding Number 9 13 22 
remi ttance) °It) 15 .0 21.7 18.3 

Total .Number 60 60 120 
'Yo . 100.0 100.0 100.0 

X2 = 3.903 Asy mp. Sig. (2-sidedl = 0.272 
Source: Survey data, 2008. 

The second most important strategy was fixed asset depletion (such as sell ing livestock, 

trees. and other fixed assets), practiced by 25% of respondents as prio r strategy. 

Literature gives evidence using thi s strategy as r isk coping may lead to persi stent poverty. 

Because it may innucnee the next production negatively thus, lead to auto corre lated 

income ri sk. Income smoothing by consumpt ion adjustment can be an option to reduce 

income ri sk. But in the study area thi s strat egy is li ttle practiced. The low incomc of 

households in the area could not a llow them to practice thi s strategy. 
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CHAPTER SIX 

ECONOMETRIC RESULTS AND DISCUSSIONS 

6.1 Analys is of Farmers Risk Attitudes 

Adoption studics give ev id ence that fa rming is a ri sky activit y espec iall y un der rain fed 

agriculture , in whi ch return on investment varies from year to year, because of exogenous 

va riab les sllch as weather, pests, and crop diseases. It was hypo thesized that risk aversion 

is one of the majo r constraints in the rain fed agri culture that can dclay o r avoid ferti lizer 

adoption. 

To empirica ll y examine the link between ri sk attitude and felii li zer adopt ion of sample 

fanners, the coeffi cients of Arrow-Pratt and Downside risk avers ion parameters were 

estimated lIs ing equat ions (9) and (10) . The marginal contributi on of fert i li zer input 

(estimated at market price) to farm income (at current market price) of each sample 

household was considered so as to analyze the ri sk behavi or of farm ers' to variance and 

skewness(i. e. al so known as second and third moments of profit respecti ve ly) of their 

profit. The coeffic ients of the. two parameters were estimated using OLS metliod ,j.e.,. 

each fann ers A P and OS coefficient s on fel1ilizer inpu t were fitted to OLS. 

Table 6.1 shows that ri sk attitude stati stics towards the use of fert il izer. wh ich is 

considered as important input in the production process. Let us bri e fl y ex plain the 

coeffi cients onc by one. "A negat ive and s ign ifi cant constant imp li es that farnlers are 

underutilizing the input under consideration, wh ile a positive coefficient s ignifies overuse 

of the input" (S imtowe, 2006:9) . Tn thi s case the constant is sign ifi cant implies that 

fann ers do not exhib it a profit maxi mizing behavior. Thi s also implies the expected 

marginal return is not equal to the factor price. As stated by Groom 0/ al. (2006), by 

defini tion we shou ld not observe a signifi cant constant tenn in the mode l linki ng the 

derivatives of mom ents with resJlect to the input under consideration. 
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Tabl e (J.I: Ri sk Aversion Indicato rs Coefficient s' 

Coeflic icnts Sig. 
Parameter 

Coctl. Std. En·or 

Constant .506 .056 9.076 000 

Q2(assoc iated with Arrow-Pralt ri sk 2.651 1.611 1.645 .103 

coe Cti cient ) 

Q3(assoc iated with downside risk) 1.195 1.773 .674 .502 

* Dependent Vilriilblc: Decision to ildop\ 

Sou rce: Survey data, 2008. 

The parameter (Q2) assoc iated with Arrow-Pratt (AP) measu re of ri sk aversIO n IS 

posi tive, as expected, though not sign ificant. The sign indicates that famlers exhibit AP 

risk aversion , i.e., they are willing to sacrifice a proportion of their expected income to 

avoid the ri sk associated w ith fertili zer input in their production process. It implies 

fanl1ers are concerned to maintain their average income (they obtain Ii·om experience in 

previous cropping seasons) than take risk of adopt ion that makes them to jump to higher 

income toJhe opposite. level of income shock. 

The parameter associated Downside risk (DS). i.e., with the third fnomen! of profit 

(skewness) is positive but not s ignificant, conforming to the expectation. The posi tive 

coeffi c ien t ind icates that famlers do exhibit DS risk avers ion. i.e., they are ri sk averse to 

a profit di stribution that is skewed towards negati ve values. The interpretation is that 

fanl1ers prefer to avoid the disaster level of income as a cost of higher profi t. 

The poss ible explanation may be. in the absence of livelihood securi ty, the poor may 

follow conservati ve mode of producti on to maintain the minimum level of income that 

sustains life rather than taking risk o f adopting fertilizer than can generate higher profit 

(income). Because, ifprocluction risks (crop failure) has occu rred, ri sk taking may lead to 

complete loss (highe r negative profit) so that it will be difficult for vul nerable households 

to recover from these shocks. This resu lt consistent with lhat of Kounouri ellll. ,(2006). 
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6.2 Ris k A ver'sion amon g Wealth Croups 

The relat ionship between the choice of inputs and \vea lth will depend on how ri sk 

aversion changes w ith wea lth. It was hypothesi zed the ho useholds with relatively better 

wea lth status are less sensi tive to risk. Because they have better securit y to safeguard 

against shocks such crop fail ure. To thi s end the fo llowing steps were fo llowed : 

First, the sample househo lds were categorized in to fi ve equal wealth groups using their 

tota l income. For sim plic it y of measuremen t ho usehold an nual income (sum o f both farm 

and non-farm inco me ) was used as proxy va riab le as wealth measurement of households 

in 200612007. 

Second, the households were also categorized into three ri sk attitude groups' bases on 

sign indi vidual ri sk premium coeffic ient. As indi cated in section 6.1, farm ers were 

categorized in to three risk gro ups. Thi rd, to see the association between weal th status 

and ri sk attitude o f fa rmers a cross-tabu lati on was done between the two variables. And 

the resul t is presented in Table 6.2. 

Table 6.2, shows an interes ting assoc iati on betweeli risk and wealth groups. Of the total 

respo·nd ~nts" 17.5'Yo , 45.8% and 36.7% were categori zed as ' ri sk neutral , ri sk averter, and 

ri sk taker respecti vely based on the sign of risk premium of each fanner. Not 

surpri singly, a significant factor fo r different ial ri sk taking behavior seems to be 

associated with their wealth statu s. With rega rd to the risk neutral househo lds, the 

assumption was r isk attitude of these fanners' remains constant (show equal num ber 

di stribution among all wealth levels) irrespec tive to change in the wealth level. 
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Table 6 .2 : Ri sk Aversio n alllong Di fferellt Wea lth Groups 

Risk categOl'Y 
wealth quintile 

Lowest Second Medium I'ourth Highest Total 
Q Q Q Q Q 

Risk ncutTa l Numbe r 7 3 5 3 3 21 
0 ' /0 29 .2 12.5 20.8 12.5 12.5 17.5 

Ri sk raker Numbe r 8 5 (, 17 19 55 
(negative RP coer.) 0 ' 

/ 0 33 .3 20.S 25.0 70.8 79.2 45.8 

Ri sk ad verse Number 9 16 13 4 2 44 
(positive RP coei'.) 0 ' 

/0 37.5 66 .7 54.2 16.7 8.3 36.7 

Tota l Number 24 24 24 24 24 120 
~/o 1000 100.0 100.0 100.0 100.0 100.0 

x.2~ 34.275: Asymp. Sig. (2-sidcd)= .00 

Source: own calcul attons fi'om survey data 2008. 

Unlike our expeclalion, the firs t row (Table 6.2) shows the number o fri sk neutral farme rs 

One major obj ecti vc of this analysis was to examine ri sk atti tudes of farm househo lds in 

different wealth categori es. As ex pected, the number of ri sk avene l' fa rlll ers decreases 

from 66.7 % to 8.3 % as wealth status increases li'om the second quintil e to the lifth 

quintile, indicating inverse re lat ionship between risk aversion and wea lth. The 

inte'lJre tation is Ihat the poor are risk averse. One of the seri ous implications oflh is resu lt 

is that risk avoidance by poor fanners may inhibit in vestment in modern agri cultural 

inputs li ke fel1ili ze r whi ch have s ignificant contribution to agri cultural productivity and 

food security. Thi s in turn ma y lead to poor farm ers to remain in vicious circle of 

poverty. The ex planation is co nsistent wi th Dercon and Christei nsen(2007) findin gs. To 

substantiate Ihi s explanat ion li'o lll different angl es , Iltrther analyses were don e by 
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assoc iating Icni li zer adoption wea lth s tatus of fann ers at the end of thi s sec ti on and 

econo metric ana lys is in section 6. 3. 

S imila rly, of the total sample fanners 45.8% were ri sk takcrs. As our expectati on , risk 

taker farm ers decreases as the wealth status with in the grou p fall s and viee versa, 

indicating positive association between ri sk takin g and wea lth status. The exp lanation is 

poo rer larmers arc less likely to involve in riski er in vestments . But. as wealth level of 

th cse households ra ises their capac ity to resist income shocks also rises. As a result the 

ric her househo lds are more likely to involve in riskier but w ith higher re turn activities 

such as adoption of modern ah'ficultural inputs. To empiri ca ll y test this imp li catio n 

further anal ys is was done in the econometri c analysi s secti on 6.3. 

To compare ri sk aversion behavior between adopters and non-adopters of fert ili zer a 

cross tabulation was do ne between the vatiables, And the result is presented in table 6.3. 

Tab le 6.3: Risk Aversion by Househo ld Category 

Adoption category Risk category 

Non adopter 

Adopter 

Total 

Risk neutral 

15(7IA3) 

6(28.57) 

21(100) 

Risk takers 

19 (34.55) 

36(65.45) 

55( 100) 

* Numbers 111 braces II1dlcate column percentages 

Source: own calculation fTo m survey data, 2008. 

Risk averse 

16 (47.05) 

18(52.94) 

34( 100) 

lOUt! 

60(50) . 

60(50) 

120( 100) 

As can be observed from the Tab le 6.3 , of the total ri sk neutral responden ts 71.43% were 

non-adopters. Sim il arly about 47% perccnt o f risk adverse respondents werc fro m non­

adopters. However, about 65.5 % of the ri sk takers were adopters. It impli es e ither risk 

neutrality or ri sk aversion behavior, which was higher in non -adop ters, has constrained 

adoption of fertili zer. 
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6.3 Econometdc Estimation of Factot·s th a t Affect Fertilizet· Adoption 

As high li ghted in the literature review, adoption of agricu ltural inputs is constrained by a 

number of interwoven fac tors such as credit constraint. li m ited access to in formation, 

aversioll to ri sk, inadequate fa rm s ize, insufficient human capital , absence or untimely 

supp Iy o f complementary inputs and lack of transportation. 

However, not a ll factors are equall y im portant in different areas and fo r fa rmers with 

different soc io-economi c situations. Thi s means the decis ion to adopt o r not fo r a 

pal1icul ar input varies depending the farmers age, educat ion. household size. landhold ing 

size, livestock ownership and o ther factors that indicate the weal th status of fanners. This 

section of the study is devoted to test the re lative effect of the variables under 

consideration toward fel1ili zer adoption in the study area. the problem of multi collinearit y 

was checked using correlation matri x as presented in annexes 2,3,and 4. 

Tab le 6 .4 presents the log it esti mates of the determinants of likelihood of fertili zer 

adoption. A chi-square test whi ch measures the goodness of fit of the mode l is s igni fi cant 

at 1 pen,:<::."t It;:vel, signi fyi ng a good fit .i.e., the model is adequate. 

With regard to age vari able, other things remained constant ; it was assumed that o lder 

fa nners tend to be less ri sk takers than younger ones to adop t fel1ili zer. As Table 5. 1 

shows, the average age of househo ld heads was high. which about 51 years. T here was 

al so no signiti cant age variati on between adopters and non-adopters . In thi s stud y area 

age variab le had positi ve but insignifi cant coe ffi c ient, indi cating that age has no 

im portance w ith adopti on o f fe rtili zer. The sign contrasts w ith Getahun el al.,(2006). In 

S imtowe(2006) , age coeffic ient was report ed as negat ive and signifi cant a t 1 percent 

leve l, s igni fy ing the o lder the househo lds the less likely to adopt hybrid maize in Zambia. 

Higher educatioll has bee II 1110stly associated with hi gher probabi lity of ri sk taking (e.g .. 

C roppenstedt e t al.. 1999). To test thi s hypothes is ill th e s tudy area all education dummy 

\Vas inc luded in the logit mode l. The va riabl es educat ioll of ho usehold head and 
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membershi p in associal.ion werc pos iti vc ly rela ted to fe li ili zer adopt ion . but no t 

s ignificant a t 10 perccnt, indi cating bo th vari ables had no t influenced fert ili zer adoption. 

In this anal ysis, th e low im portancc 01' education may be due to two poss ib le reasons. In 

the stud y area, thc averagc yca r of school ing is vcry low to b ring sign ili cant e ffecl on 

agri cultural innovations. The reason is cons istent with that o f Moscardi and de 

Janvry(l 977) , Lel issa and M ula t(2002) fo und in their respect ive study areas . Another 

poss ib le reason is that assLi ming th e yo ung generati on is expected to have beller 

educati on; most yo un g fann ers are landless o r own sma ll land wh ich d iscourages 

engaging and investment on ag ri cultural activi ties. But , care must be taken in consideri ng 

educat ion effect. The literate adopters are hi gher than i lli tera te adopters as shown in the 

descriptive analyses. 

Fo rmal tra ini ng on modem inputs du mm y variable ( 1= if yes) was also incl uded in the 

model. As anticipated, the resul t shows training had positive associati on with fe rt ili zer 

adoption signi ficant at less than 5% lcve l. The marginal anal ysis also shows that other 

fac tors held constant at their mean leve l, forma l training affected famler ' s probabili ty to 

ado pt feliili zer input by 6 1.3%, signifi cant at I. percent level. The implication is that 

fann ers who acqui red hetter knowledge (e.g. , via train ing) ai·e more li kel y to adopt or at 

least try the input than those with out training. 

Agro-eco logica l factors, such as loca ti on of the vill age, vari ation in rainfall , so il quali ty, 

and production potenti al often influence agric ul tural technology adoption. In addi tion to 

agricultura l potenti al, other factors s uch as infrastructure and avai lab ili ty of markets fo r 

inputs and outputs also vary b y agro·eco logy. And variation o f these variables is visible 

at the loca l level, even at the faml level. Variab les whi ch were identified to influence at 

plot leve l were inc luded in the analysis but ra in fal l was lIsed to contro l for agro­

ecologica l factors. 

Wea lth indi cato rs are often assumcd to inllucnce adopti on decisions. In thi s study, it was 

hypothesi zed that wealth is ex pec ted to a i'lcct adoption deci sions ['or a number o f reasons, 

inc luding that wealthier fann ers who h'l\ e greale r access to resources may be more able 

to assume risk. For example, s ize of landhold ings is o ft en used to measure fann ers' 
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wealth. Landholdi ngs may also re ncct the social status and presti ge assoc iated with 

owning land, and poss ib ly the abilit y o fa farmer to obtain credit (Doss, 20( 3). 

The average land holding of farmers in the Woreda is 0.68 hectare and the sampl ed 

households own an ave rage 0.63 hectare (Tab le 4.5), which is very small. Thus, the 

numbers of oxen needed are also sma ll. Thi s may be the reason that the insignificant 

re lationship between number of oxen and the probabi lity of adoption. 

Access to credit and adopti on of modern inputs is g iven much emphasi s in many 

empi rical stud ies. To test the variab le' s (cred it) effect in the st udy area, it was included in 

the adoption model. The result shows, as expected, a positive and significant at 1 percent 

level , signifyi ng a strong impact on decision to adopt. The odds in favor of adopti ng 

fel1ilizer increased by a factor of 29.6 for adopters probably because they had better 

credit access. The marginal effect analysis also shows credit access affected a fa rmer ' s 

probability to adopt fe l1il izer by 67.5%, other variab les remained at their mean leve l, 

sign ificant at I % level of confidence. T hi s implies that households with better access to 

credit are more likely to have higher probability of adopti ng fel1ili zer than those with out . 

access. 

The variable fam il y size ,,"as included as an exp lanatory variable. Two opposite 

relationships were expected with regard to ri sk taking and family size. On the one hand , 

the higher the famil y size implies the higher is the subsistence consllmption needs. Thus, 

the household is less likely to take risk of adopting fertilizer, given the small land 

ownership and elTatic nature o f rai nfall. On the other hand, family labour is importan t 

input to adopt fertili zer. Moreover, a large r famil y size means greater avail ab ili ty of ofl~ 

farm income, which is a major source of live lihood in the area .. Th is in tUIll has 

important role to reduce liquidity constra int of households. Thus, in both the latter cases 

large fami ly size will ha ve pos itive assoc iation with adoption offel1ili zer. 
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Table 6.4: Factors That Affect Adoption of Fertilize r (Iogit model) 
Explanatory Coer. Odds Ratio Z- P-value 
Val's. value 
age 0.013 1.01 3 0.440 
scxdy 0.865 1..375 0.760 
hhsize -0.198 0.820 -1.060 

credit 

110 oxen 

education 

manu use 

SOUl"_ ]l:lncl l 

membership 

_Irisk_gro- I 
_ lrisk_gro- 21 
slop_cat 

soilJert i- y 
all farm 

Isize limad 

Constant 

1. 845** 

3.388* 

0.436 

0.309 

0.000 

4.784* 

1.435 

-0 .5 68 
- 1.88** 
1.846** 

1.169 
0.001*** 

-0.042 

-1.43,,*' 
Number of va lid obs = 119 

LR ch i2t t6) ~ 97.n 

Prob > chi2 0.0000 
Log likelihood ~ -33.617733 

Pseudo R2 0.5924 

6.326 

29.62 1 

1.546 

1.362 

1.000 

119.585 

4.200 

0.566 
0.152 
6.332 
3.220 
1.00 I 

0.959 

2.340 

4.070 

0.740 

OAOO 

-0.090 

3.310 

0.930 

-0 .490 
-2.430 
2.460 
0.970 
1.800 

-0.140 

-2.650 

*,**,*** represent significant at 1%, 5%. and 10% respectivel y_ 

Source: Mode l Output. 2008. 

0.l,62 
0448 
0.290 
0.019 

0.000 

OA57 

0.691 

0.929 

0.001 

0.352 

0.625 
0.0 15 
0.014 
0. 332 
0.072 

0.890 

0.008 

The results of th e binary logit model supports SUpp0l1 the first ass umptio n. Result from 

the logi stic regression shows that family size and fertili zer adoption has negative 

assoc iat ion , but not sign ifi cant at 10 percen t level. It signifi es that household size was not 

im portant fac tor to innuence fe rt ilizer adop tion in the area. The findin g contrasts to that 

of Croppenstedt el !II. (1999). As per th e same authors. th e conc lusion was that 

subs istence pressu re increases the likelihood that fanners' fe l1ilize r use and extent of use 

of fertili zer input. 

68 



Tab le 6.5: Marginal Effects of Adoption Variables 
hplanalory variab les Pan ial Mean value of 

cieriva lcs(dyidx I I. P-value variables 

age O.OO} 0.440 0.662 50.908 
sexd y* 0.112 0. 800 0.426 0.824 
hhsize -0.049 -lOGO 0.290 6.0 17 
traini- t* 0.4.11 2. 710 0.007 0.613 
n crcdit* 0.675 6.130 0.000 0.429 
no~oxen 0.108 0.740 0.458 0.882 
:l educ- n* 0.077 OAOO 0.690 0.538 
lll ~lnU li se 0000 -0090 0.919 553.1 09 -
SOllr I- d* 0.640 7. 130 0.000 0. 168 
n_ l1lemb- p* 0.326 1.1 70 0.242 0.958 
Irisk- I * -0.1 41 -O.SOO 0.618 0. 118 
Iri sk- 2* -0.439 -1.810 0.005 0.412 
slop_cat* 0.429 1.820 0.005 0.504 
soiU'-y* 0.278 1.090 0.274 0.908 
an off- m 0.000 1.820 0.068 1532.870 
Isize - d -0.010 -0.140 0.890 1.534 

Source: Based on Model Output, 2008. 

Another imponantfactor analyzed in the adoption model is the level of off-faml income. 

It was hypothesized that the Illore the farmer earns o ff- farm iilcon:le the kss liquidity 

prob leIll li e/sli~ {acesso that helshe is more likely to a·dopt fei1ilizer' ~ven il; the absence 

of credit access. As expected it has positive sign and signifi cant at 10 percent level of 

confidence leve l. For a unit increase in off-fann income, the probability of a famler to 

ado pt fel1ili zer increases by a factor of 1.0 1. Though it is not strong, the association is 

consistent w ith recent findings by Getahun el al.(2006) . They reported that to tal income 

of a household had strong and positively association with intensity of adoption of 

improved wheat vari eties, significant at 5 percent level (i bid). 

Variab les nUlllber of oxen owned, manure or COlllpost used, and so il fel1il ity a have 11 0 

significant impaci on decision 10 adop t fel1ilizer. 
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A nalysis of Risk Aversion and Fert ili ze r Ado ption 

The variable of parti cular interests il~ thi s stud y is the effect of risk -premiull1, which 

proxies the risk attitude of each 111rmer in the samp le. As assumed in the model 

spec ification section 3.3, risk premium. RP >, implies the farmer prefe rs ri sk less world 

i.e, the fanne rs are ready to sacri fice certain amount of income in order to avoid the ri sk 

associated with adoption o f' the input under consideration (Groom et al. , 2006). To 

examine its rel at ive effect on adop ti on of fertilizer, it was included as one of exp lanatory 

variab le in the adoption model. 

The steps followed to incorporate risk premium are the following . First, ri sk premium for 

each famler is estimated using equation (I I). The computed ri sk premium shows three 

groups o f fanners who have positi ve, ze ro, and negative values. Second , famlers were 

categori zed in to three: risk adverse (if RP > 0), risk neutral (ifRP=O). and risk takers (if 

RP < 0). Th ird, two risk gro up dummies (usi ng ri sk neutral as reference group) were 

created. As indicated before RP > 0 implies the famle r is characteri zed by a positive 

wi llingness to pay certain profit (income) to avoid a risk event. Then the risk groups 

were included in the logistic regress ion as explanatory va riables . 

Botli ri sk variables showed negative sign. signifying I'isk attitude is inversely related t60 

fel1 ili zer adopt ion. As expected the ri sk adverse group (Irisk_gro- 2) is negative and 

signi ficant at 5 percent level of confidence. The interpretation of the resu lt is that being a 

fanner is ri sk averter the odds in fa vor ul' adopting fertili zer decreases by a factor of 

0.152. The marginal effect analysis also shows more meaningful results. As shown in 

Table 6.9, the risk aversion behavior decreased the probability fanner's decision to adopt 

fe l1ili zer by 43.9%, significant at 5% level of confidence. The exp lana tion is clear. 

Fanners' decision to adopt fertili ze r is innucneed by their risk preferences. This implies 

that ri sk aversion has a series implication in fertilizer adoption. 
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CHAPTER SEVEN 

CONCLUS IO NS AND POLl CY lMPLlCAT IO NS 

7.1 Conclusions 

As highli ghted in the literatu re rev iew, adoption of agricultural inputs are const rained by 

a number of interwove n fac tors such as cred it constraint. limited access to informat ion , 

aversion to ri sk, inadequate farm size. insu ffi cient human capital. absence or untimely 

suppl y of complementary inputs and lack o f transportation. However, a ll fa ctors are no t 

equall y important in diFfe rent areas and for fanners with diFFerent socio-economi c 

situations. This means the dec ision to adopt or not for a particular input varies depending 

on the farmers age, edu cati on, househo ld size, landho ldi ng si ze, livestock ownership and 

other factors that indi cate the wealth status of fanners. 

Empirica l stud ies give evidences tM at fanning is a risk y activity, especial ly under rain fed 

agriculture. Production ri sk ari ses m" inly from the natural environment factors. and is 

associated with uncertainti es in c lin1ate .. Further more, retum on fel1 ili zer vari es fTo m 

year to year, because of exogenous v ariabl"es such as weather, pests, and crop di seases. 

Thus, production ri sk is one of the major constraints that can delay or avoid technology 

adoptio n in the rain fed agric ult ure. 

It is frequentl y argued that ave rsion to ri sk and production ri sk make fanners to a\ 'oid or 

hes itate to app ly the optimal leve l of fe l1i li zer. However, in Ethiopia empirical evidence 

on fanners ri sk aversion and fe rti lizer use is limited. Most o f the studi es conducted in thi s 

country did not expli citl y address thi s issue. Thus , thi s study was conducted to examine 

how ri sk avers ion lead to a red uced use of fertili zer, and to examine if risk aversion is 

assoc iated with household's weal th status . Then the findings obtained in thi s stu dy ma y 

contribute in in Forming pol icy make rs to incorporate the issue at macro level. and 

planners and expel1 s at micro leve l. To thi s end an e mpirical analys is was done usi ng 

descripti ve and econometri c analys is in comparative fash ion between adopters and non­

adopters o j' fert il ize r. 
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The descr-ipli, 'c ana lys is o f most of the househo ld and agro-cco log;ca l characteristics 

ass umed to inllucncc fertil izer adoptio n were fo und to havc significant variati on between 

the ado pte rs and nOll -adopters. From thi s anal ys is the vari ables age, sex, educati on o f 

head, and ma rital statu, vari ations between the two gro ups were signi fica ntl y di fferent. 

Thus, it can be concluded that these variables could be important factors in adoption 

decision. 

With rega rd to access of ho useho lds to institutions, tra ining, ex tension scrvice, and access 

to credi t werc analyzed. Considering the selected three vari ables of parti cul ar interest, 

adopters had greater access to fom]al trai ning on modem input ut ilization. T he number of 

extension visits, ferti lizer credit access and oxen ownership were also higher in adopters 

than non-adop ters. The two important reasons gi ven by the non-adopter fam]ers for not 

using the ava ilable credit were lack o f access followed by fear of crop fa ilure. As 

expected, lack o f access and ri sk aversion problems were higher in non-adopters than 

adopters 

Household economic indieators were also analyzed using land holding, oxen' ownership, 

and farm and o ff- farm incom:e, as' proxy variables . And all variables showed signifl canf 

difference at the tradit ional con fi dence intervals. The average farm income of sample 

households was low. Engaging in off- farm income activiti es has got a lion 's share in 

generating househo ld annual income. The o ff-farm income of non-adopters and adopters 

was large r than their rcspecti ve fa111] income. The implication is food security is di ffic ult 

to achieve with the existi ng mode o r aglicultural production. 

The average land hold ing size was 0.64 hectare, which is lower than the regio n' s average 

1.09 ha, and adopte rs have re lati ve ly larger land ho ling than non-adopters Being the state 

a major source o f' land ownersh ip , subs tanti al number o f' the fe rt ili zer adopters also 

owned their majority of land th ro ugh crop sharing. The difference \Vas also sign ificant at 

less than J percen t leve l. indicating adopti on of fertili zer was innuenced with relati ve 

resource endowmcnt o f sample househo lds. 
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In the area the major sources of crop failure idcnti fied were unt imely rainfall and 

drought. Ilooc! (excess i\'e rain in good seasons) , pests and crop di sease. These 

uncontrollable factors were held to be responsible for crop producti on to be extremely 

risky in thc area. With regard to ri sk managell' cnt strateg ies househo lds practi ce 

diversi f~ling activities, not engages in ri skier activities. reduction of consLlmption (e .g. 

reducc frequency and amount of meal per day), and othcr stratcgics respectively. In both 

groups diversification of activiti es has got important emphasis. The main componen t of 

diversification is engaging in off-farm ac ti vity. It impli es the low potential and high risk 

in agriculture has probably forced all households not to rely on it. T hi s in tum may 

discourage investment in the sector. 

As far as risk co ping strategies in the study area was concel1led, engaging in off- fam1 

income act iviti es is practiced by majority of respondents. The second most important 

strategy was fi xed asset deplet ion practiced respondents as priority of strategy. In 

generaL househo lds' off-farm labor supply can be seen as an ex-ante and ex-post income 

smoothing strategy, mainl y due to lower income from agriculture. 

In addit ion to the descriptive analysis made, further analysis was also done :.using OLS 
. . _ c · " . 

method 'to estimate the risk att itude parameters and logistic regress ion ' al~ a l yses to 

estimate other fac tors including ri sk that affect adoption of fertili zer. And from the 

findings ofthe significant variables the following conclusions were drawn out. 

The analysis of ri sk attitudes of farm households in relation to the ir wealth status has 

showed interesting results. As expected, the number of ri sk avener fanners decreases as 

wealth status increases, indicating in verse relationship between risk aversion and wealth. 

The interpretation is that the poor are risk averse. One of the seriou s implications of this 

result is that ri sk avoidance by poor farmers may inhibit investment in modem 

agricultural inputs like fel1ilizer whic h have s ign ifi cant contribu ti on to agric ult ura l 

productivity and food security. This in tum may lead to poor 1~lmlers to rema in in vicious 

circle. 
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Using the muments based approach it was tci cd cmpi rica ll y cxaminc the relative ri sk 

pre mium related to fertilizer use among farmers of d i [feren t wealth gr·oups. The find ing 

showed that the fann ers exh ibited absolute Arrow·Prali ri sk aversion towards the use of 

fertilizer. As ex pected, ri sk aversion and fertili ze r usc was negatively related. The 

implicat ion is that fanners are willing to s~crifi ce a proportion of their expected income 

(pro fit) to avoid the ri sk associated with fertilizer input in thei r production process. 

An econometri c estimation of selected variabl es that were hypothesized to affect fertilizer 

adoption was done using logi st ic model. For'mal training on modern inputs had positive 

associati on with ferti li zer adoption significan t at less than 5% level. Access to credit and 

adoption. as expected, had positive associations significant at I percent leve l, signifying a 

stron g impact on decision to adopt. This implies that households with better access to 

credit were more likel y to have higher probability of adopting fertili zer than those with 

out access. 

Another important factor analyzed in the adopt ion model was the level of off-fann 

income. As expected off·farm income had positive sign and s ignificant at 10 percent level 

of confidence level, indicating farmers liquidity constraint to purchase nlodem iilPUts li ke 

fer1ili ze r can be. at least panially. reduced by the amount of off·farm incorneearned. 

Both risk avers ion and risk taking variables showed negative sign, sign ifying ri sk attitude 

was in versely related to fertili zer adoption. As expected the coefficient risk adverse group 

is negative and significant at 5 percent leve l of confidence. Fanners' decision to adopt 

fertili zer was significantly innuenced by their ri sk preferences. This implies that risk 

aversion has a series imp li cation on fe rtili zer adoption. 
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7.2 Policy r mplicatiol1s 

;. In the area due to sm~1 1 farm size and harsh weather conditi ons a lmost all 

househo lds are characteri zed by chronic food insecurit y. Any effon to achicve 

food security should enhance both f<llm and off-fam1 income in a way that 

reinforce each other. 

" The avai labili ty of ferti lizer credit is not a so lution by itself un less it is 

acco mpani ed by better rearrangemen t on repayments. Fanners should be given 

repayment grace period in tim es of comple te crop failure. Credit access should 

not also associate wi th the wea lth status of fam1e rs such as oxen and landholdings 

so as to address the poor to participate in the app li cation of modem inputs. 

" The study reveals that when considering promoting modem inputs, it is important 

to assess the wealth distribution of households and its implications for risk 

pre ferences towards the use modem inputs such as fel1ilizer. 

" When .considering promoting modern inputs. it is important to assess the higher 

moments of income (the higher ex pected income ·or l.oss due to use o f modern 

iriput) and its implica tions for ri sk preferences towards the use modem in puts 

such as fe l1i Ii zer. 

;;- A notable finding is that cred it access and ex tension servIce had increased the 

li ke lihood of fe rtili zer adoption. However, the prob lem is not a mere availability, 

but lack of ti nancial capaci ty to pu rchase in puts, espec iall y to non-adopters, as a 

key constrai nt to adoption and fea r of repayment of cred it if crop damage occurs. 

wh ich is common feature in the study area. Thus, the inpu t suppl y policy should 

be revised in the context of fanners' constraints. 

;- Promoting spec ifi c training on ap plication ofl11odell1 inputs is , ·ital to enhance the 

fertili zer use alld intensi ty of use by farm er. 
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A 11 11 ex - 1 

QUESTIONNAI RE 

Dear Respondent, 

As you J re well aware. use of modern inputs such as fe rtilizer and improved seed 

varict ies have signifi cant co nt ri bution to increase production and productiv ity of 

agric ulture thereby enhance food security. Any efforl to design strategies aimed at 

techno logy adoption must stmi with identifying the detellllinants of it. Thi s questi onna ire 

is, there fore, des igned for a study whose overa ll object ive is to identify and analyze the 

poten tial determinants techno logy adoption in Saesi Tsaeda-Elllba worec/a. There fore , 

you are ki ndl y req uested to give genuine respo nses . I wo uld like to assure you that the 

infollllation you are go ing to provide wi ll be exclusively used fo r academic purpose and 

will rcma in confidenti a l. 

Thank you 

A. Questionnaire number ______ ____ _ _ 

Interviewed by --::c---------------~~ 
Da~e o f interview: Date ____ _ 
Month . Year ---- -

B. Geographical S it uation of the household 

Tab ia (kebele) __________ _ 
Kushet(v il lage ) __________ _ 

C. Household category 
I = adopter 2= NOll adopter 

L Household C harac teristics : co mposition by sex, age, education , occ upation 
I. Socio- demographic characteristi cs 
1.1 Namcof HH ' head -------------------

A gc 0 f H H head -:-_--,---__ -:-__ _ 
Sex of HH head: 0= ma le 1 = fema le 
HH size ______ Adult male ___ _ Adu lt !Cmale ____ _ _ 

" HH~ Househotd 
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Children less tban 15 years old ___ _ 
,2 Marital status 1= man'ied 2= unmarried 3= widowed 

4= divorced 
,3 Education of head 

I = no educati on 
3= 1- 4 grade 

5= separated 

2= literacy ( l1Ieserete till/herO 
4= above 4 grade 

5= extension education 6= other, spee ify ______ _ 
1.4 Tra in ing of head 

1= SWC ll 

3= marketing 
2= an im al health and bl'eedi ng 
4=how to appl y modern input 

5=other, spec i fy ________ _ 
1,5 Religion 

2= Catholi c 3= Islam 4= Protestant 1= Ol1hodox 
,6 Al'e yo u member 

1= no 
3= Equb 

III any association \ organ iza ti on') 
1= Edir 

4= women 's assoc , 
2 = fanners association 
5= Youth assoc, 

6= Cooperati ves 7= other, _________ _ 

2. Occupation status of HH members 

2, 1 Have you engaged in agricultural 
1999/2000 cropping season? 

activities (farming) during the fiscal year 

1= yes 
2,2 I f"No", reason, 

I = hea lth problem 
2= lack of Oxen 

2= No 

4= student 
5= disabled 

7= lack of falm land 
8= lack of finance 

3=unab1e 'due to age 6= not interested 9= oiher; specify 
c-:--:--::-

2.3 are your fam il y members of the household are engaged in 'agi'icultural activities? 
1= yes 2= No 

2.4 If yes, how many members 
Adult male Adult femal e -----
Chi Idren lip to age of 15 ____ _ 

12 SWC= So il and water conse rvation 
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II . Access to Institution s and Infras tru cture 

3. Household 's access to infrastruct ures: ma rket. tra nsportation service, and roads. 

Se. Type of sen .-ire and type A re SerVices How much time does T he Iypo or 
No, of read 

availab le in 
it take to reach these transportation 111<11 your 
services(single trip) you usc 10 reach 

PA (Use code) these service 

1'= yes 
2= no 

AI 
Tmvn ma rket 
Coopc J'<ltivcs shop 
Bus station 
All wea ther road 
Seasonal road 
Demonstration center 
Farmers trai ning center 
Vet cl inic 

Code for A3- Time to access 
I = less than 30 minutes 
3= 1-2 hours 

.'\2 

Code fo r A4 - Type o f trans pOI tat ion . 
. I = on foo t 

2= Animal transpon (ho rse, muk, etc ). 
3= ani ma l cal1 
4= Auto mobiles 

provide rs 
(lise code) 

A3 A4 

2= less than one hour 
4= 2-3 hours 
5= more than three hours 

5= others, speci f y __________ _ 

4. Have you ever been visited by extension agen ts in the last three years? 

1= Yes 2=no 

5. If your answer is yes, what inpu ts/ in folllla tion do you get from the extension agents? 

Type o f ass istance How relevant is the in fo rmati on? 
Ti ck Very relevant Quite relevant Not relevant 

SWC technica l support/advice 
Land management information 
Home econom ics informatio n 
Model11 input applicat ion 
Credit management 
Other: 
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5. Household Access to C redit 

5. 1. Have you Ia~c n any type o f credit d uring the year 1999 E.C' 

1= Yes 2= No 
5.2 . If yo ur answer fo r Q4.1 is "No", then what were the reason s~ (I t is poss ibl e to give 

more than one reason). 
I = not acccssible 
2= hi gh in tcIT.5t rate 
3= fea r o f fail to repay ifshock occurs 
4= no need 
5= ieo ther, spcc iry~~~~ _______ _ 

5.3 . I f yo ur answer lor Q5 . I is "Yes", has the H H have taken any type of cred i t duri ng the 
year 1999 E.C specifi cally for coverin g costs of fel1i li zer~ 

I= Yes 2= No 
5.4. I f your answer is yes, 

H I Id ouse 10 access to ere d I t In 1999/2000 cropplllg season 
So. Source of the credit Type o f credi t Amount ofille credit in cash 

no. (Usc code ) (Usc code) ( in birr) 

B l B2 B4 

Code: Household credit -

B I-Househo ld source o f credit 
1= Rural credi t and sav ing insti tu ti on (DECS I) 7= From NGOs 
2= Forma l ban ~ 8= From Edir 
3= from extension program 9= Money lenders 
4= from research institutes 10= from cooperati vcs 
5= from relati ves or neighbors 
6= [f other speci fy ____ _ 

8 2- The type of credit 
I = In cash 2= In kind 
3= both types 4= if other, spec i fy -=------,,----:-_ _ -:-

5.6. [f yo u fail ed to repa y the cred it on lime. what ki nds o f actions have taken by th e 
credi to r~ 

I = impri son ment 2= fina ncia l punishment 
3= confiscati on of property 
4=other, spec ify ~~ _ ______ _ 

III. Household livelih ood 
6. 1 Do earn an y incomc ou tside agricultu re? 

I= Yes 2= No 
6.2 Ir yes, house hold sou rce of income other than agri c ul ture 
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8J 82 83 

Code: Fo r question 8 J 

J = Sa lary obtained from employment in activities in others agricu lture 
yield by any member of the household 
2= li'om the sale of fuel wood fruits 
3= from trade 
4= from the sale of timber 
5= from the sa le of handicraft products 
6= from fTee food aid 
7= from cash for work and food for work 
9= from remittance 
10= I f other speci fy -,-______ _ 

6,3 HH agricul tural production in 2000 

Type of CI ;~P 

. 

Terr 
\Vhcat 

Sorghulll 
Barley 
Pl!tl and bean 
Ma ize 
lentil 
\· c~c l abl('s 

FrLlll S 

I-Ion ... ') 

Olhers lli:'lt) 

6.4 HH saving characteri st ics 
Do you have any savi ng habit ') 

1= Yes 2= No 

.,; 
u 
.2 .f 
- 5 

Level or yield 
harvested 

c 
e', ~ ::;0 -
'" ~ 

.; '- u ~ .= c :.>-, .c 

87 



Iflhe HH has any saving. Ihcn 

Typc of saving ;\ mounl (valuc) of saving 
( use code) 

84 

B4- Type of saving 
I = in cash 
3= in fi xed assets 

ill cash 

B5 

5=other, specify ____ __ _ 
rv. Hou sehold resource endowment 

(in Birr) per year 

2= in crop 
4= in livestock 

7.1 Ho I Id d I use 10 reso urce en owrnent; Ivestoc an Ian k d d I ' owners up In 
Sr. No. Type of livestock Number of the livestock 

0= iflhc HI-I has no livestock; 
aCi1l31 number- otherwise 

1998 1999 remark 
I Cattle- Oxen forploughi~ 
2 Call1e- Cows 
3 Call1e- Calves -
4 Goat 
S SheeD 
G Donkey 
7 Horse 
S Mule 
9 Camel 
10 Poultry 
II Modem beehives 
12 Tradi tional beehives 
13 
14 
15 

1998 and 1999 E.C. 

8. How do you characte ri ze (he so il fertil ity of the majority of land holdings? 
I =Hi gh fC I1il ity 2=Moclerate fel1ility 
3=ln ferti Ie 

9. So il type you r ho ldings on average 
1= sandy(hutsa) 

4= IIIdih 
2= Baekel 

10. Sou rce (means) of majori ty land ownership? 
I = the state 4= Crop sharing 

2= Inherited 5= Comlllon land 

3= walka 

3= Rent 6= Ifot her. spec ify ___ _ 
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II. S lope category of each plo t 
1= Fl at 

2= modcratcly steep 
3= Very stecp 

V. Agricu ltural Production C haracteristics 

12. Agricu ltura l production characteristics of the HH 
I. Have yo u harvested an y agricultural output during the year 2007? 

1= Yes 2= No 
If you r answer in Q8 . 1 is yes. then 

2. Season of har'vest 
I = summer 

3. Type of labor used in tile farmin g: 
I=Fami ly labor 
2=on crop sha ring basis 

2= summ er & winter 

3=Exchange oflabor with re latives or neighbors 
4= hired labour 
5= if other, speci fy __ -:--=-: ___ _ 

ffyo uused hired labour. its cost in Birr _____ _ 

13. Modern input utilization patterns in 1999/2000 cropping season. 

g 

DI 

If your answer 
in D 1 i ~ yes, 
then 

D2 

~ 

2:.c.: 
~ c 
'r. ___ 

D3 

If your 
answer in 
J)2 is yes. 
then 

. 

§ 
~ 
= < 

D4 

Total Seed 
used 

D5 

ff your answer is yes in 0 I. skip to questions 8.8 - 8. 12 
13. 1. When did the HH start to usc feI1ilizer') 

Local vari ety 

c 

D6 

--~------------

13.2 . What pal1 of your land is Ic rtili zed last year? 
I. Total 2. 1/4th 3. 1/2 4. other, spec ify ...... ...... .. .. 

13.3 . Did yo u have any knowled ge abou t fe rtili zer before yo u start to use it? 
I = Yes 2= "";0 

13.4. I f your answer is yes, si ncc when? 
13.5 . From whom did yo u Ical1l about fertilize r for the first time? ____ _ 

1= Agricu ltu re and Rural Dcv 't Office (ex tension serv ice) 
2= Distri ct (Woreda) admini st ration 
3= Ne ighbors or frien ds 

.S: 

D7 
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4= NGOs 
5= Relatives 
6= lfother spec ify _ ____ _ 

13.6. Have you go t any training on how to use ferti li zer0 _. 
1= Yes 2=No 

14 . How man y tim es are you visited by DA(extension agent) last yea r? 
I = none 2= 1-2 times 3= more than three times 

15 . Do you perce ive fert ili zer as risky input? 
I= Yes 2= No 

I f yes, why') ........ .. .. ... . ..... .. ............ .. .. .. . .. .... .. . ... . 
I f no, why') ....... .. .. . ............... ........ ............ . 

16. If you do not use fe rtili zer. why not? 
I = lack 0(" credit access 2= hi gh interest rat e 
3= unavai labi lity at time of demand 
4= fear of crop failure due to drought, pests, etc.) 
5= complexity of use or lack of know-how 
6= no need or not applicable 

7= If other spec i fy -::--cc-:----, 

17. Do you appl y inorgan ic fertili zer on the plots? 
I= Yes 2= No 

18. If yes, which type? 
I=Manure 
2=Compost 

3=Ifother speci fy ______ _ 

19. What problems do you encounter on the fertilizer or on its application? 
l =complex ity of use 2:= not suitable for my land 
3=expens ive or not protitabl e 4= untimely supp ly 
5= not availabl e 6= no problem 
7= other spec iry,-:-_--,--:-__ -:-__ ~ 

20. Rank the problems (above) that you have encountered in app lying modern fertilizer. 

I. _____ ---------------~ 
2. ____________________________________________ __ 
3. ____________________________________________ __ 
4. _____ ________ _ ____________________ ~ 
5. ____________________________________________ __ 

21. What sol ut ions do yo u propose to solve the aforementioned problems? 

V I. Risk assess ment 

23.1. Have cver experienced an y seve r shocks in the last five years') 
1= Yes 2= No 

23.2. I f yes, wh ich type? 
I . Drought 
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2. Death of head , spouse or other person 
3. I I Iness 0 f head. spouse or other person 
4. Inability to se ll outputs o r decrease in output price 
s. Pests or diseases that affec t c rops 
G. Ot hers, speci fy ......... . ...... . 

23.3 . Have ever expeli enced crop failure in the last fi ve years') 
I= Yes 2= No 

23.4 If ycs how o ft en in the lat fi ve yea rs') 
I =Once in fi ve years 
2=twice in fi ve years 
3= three in five years 
4= fo ur to fiw years 
5= always 

23.5. Ir yes, reason . 
1= tlooding 2= weed damage 
3= animals damaging crops 4= untimely rain fall 5= drought 
G= others. speci fy .. ... .. .... ....... . .. .. ... ..... . ... . . 

23.6. What areli s you r strategies to prevent ri sk or to mitigate the impact of ri sk? 
I = Diversifying activity 
2= Engaging in low ri sk activity 
3= Migration 
4=saving or storage 
5= others, speci fy .. . ... . ....... ... ............ . 

Rank the strateg ies in order of their impol1ance to you . . 
23 .7. Whaiare/ is your .strategies to manage ri sk (i.e. after the l'is~y event .Occurs in 
red uc ing its impact)? _ 

1=3avings· .as. precaution (grain storage) or reduce consull)ption(e .. g: meal per 
day) 

2=Sell o f live stock and other assets (depletion of assets) 
3= In formal ; arrangements to share ri sks such as mutual support, credit 

arrangements, etc . 
4= Fami ly labour adjustments including ch ildren 
5=Remitlance 
6= Food aid 
7=others, speci fy ... . ... ... .. ... .... . 

Rank the strategies in order o f their importance to you .. 
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V. Assessment of Risk lind Ri sk Prefere nces 

24.1 . Whal yie lds (or producl ion all your farm) do you ex pecI in a good. medium and bad 
yea r ~ ·h d·1 ~ T ? or yo ur mam crops \Vil an WII1 0UI CI11 Izer. 

Yi eld. Quintal per Isimdi Yield . In Quinla l per tsi mdi Causes o f poor 
with out fertilizer witb fertilize r year, rank for 

Crop Good Med ium Bad Good Medium Bad each crop(use 
year year year year year )fear code) 

TefT 

Wheal 

Sorghul1l 

Barley 

Mil let 

Pea and 
bean 
Maize 

Othcrs(list) 

Code fo r causes of bad year 
1 = Drought 2= Hai lslonn 3= Pest 4= Disease 
5= Excess rain 6= untimely rain fa ll 7=other, specify ____ _ 

24.2. If yo u had the choice between a crop which gives X quintal in a good year but no 

.yield in a bad year wh ich crop would you prefer to p lant? 

Choice 1 
.-

Good year Bad year Choice · 

Crop 1 20 0 
Crop 2 19.5 2 

24.3. If you had the cho ice between a crop whic h gives X quintal in a good year and Y 

qu intal in a bad year, wh ich crop would you prefer 10 plant? 

Cho ice 2 

Good year Bad year Choice 
Crop 19.5 2 
I 
Crop 18 4 
2 

Choice 3 

Good year Bad year Choice 
Crop I 18 4 
Crop 2 16 6 
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Choice 4 

Good year Bad year Choice 
Crop l 16 6 
Crop 2 13 8 

Cho ice 5 

Good year Bad year Choi ce 
Cropl 13 8 
Crop 2 I J 8.5 

Choice 6 

Good year Bad year Choice 
Crop I II 8.5 
Crop 2 10 9 

24.4. Given insurance, are you willing to use or would yo u increase your use of 
ferti li zer/ tsimdi? 

I=Yes 

[fyes, by how much 

I Rate(in %) 
Tick 

2= no 
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Annex 2: Corre lati on Matrix of vari ables employed in th e adoption model 

re s cat age hhsize traini-t n credit no oxen n educ -n manu use n fert-k 
--- - ----- --- + ------------- - ----- ---- ---- -- ------ ----- --- -- - - - - - ------------ ----- -- ------------



Annex 3: Correlati on Matrix of variables employed inthe ei<t~nsion model 

lextvdmy n_c redit res cat no oxen hhsize I1_memb-p sex lsize - d 
-------------+------- -- - - ---- --- - -- ---- ---- -- .-- .~-- - - --- ------- - - -- - - -- - - - -- ----- - - ----

extvdmy 1 . 0000 
n credit 0 . 2561 1 . 0000 

res cat 0 .1 624 0 . 4709 1 . 0000 
no oxen 0 .21 07 0 .2955 0 .4 034 1 . 0000 
hhsize 0 .0 047 0 . 0860 0 .1124 0 .. 2702 1.0000 

membership 0 . 1317 0 . 01 4 0 0.1251 0 . 1305 0.1596 1 . 0000 
sex -0 . 0249 - 0 . 0044 -0 . 1974 -0 . 37C1 -0 . 5299 -0.1235 1 . 0000 

lsize timad 0 . 0825 0 . 2465 0.2929 0 . 4808 0.2895 0 . 1430 -0.1945 1.0000 

Annex 4: Correla ti on Matrix of variables employed in the credit model 

n credit landdmy sexdy no oxen n_memb-p 
- -- - - - -- - - -- - +- - - - - --- - - - - - - --- - - - - - - - -- - -- - ---- - - --- -- - - --

n cred i t 1 . 0000 
landdmy 0 .1856 1 . 0000 

sexdy 0 .0044 0 . 1931 1 . 0000 
no oxen 0 .2955 0 . 4910 0 .37 01 1 . 0000 

n membership 0 . 0140 0 . 1502 0 . 1235 0 . 135 5 1 . 0000 
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