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Abstract

Using a sample selection induced bivariate probit model fitted to data collected
from small scale, resource poor farmers in Western Oromia (Jimma, 1lu-Ababaor,
Estern and Western Welega zones), | define and simulate different strategy (Pure
and Mixed) scenarios. The scenarios provide the extent to which the adoption of
maize technology package (HYV-seeds, fertilizers and planting methods) among
currently non-adopter maize growers could be increased with the use of different
strategies. Among the scenarios evaluated, | find a strategy that emphasizes
information approach, as a pure strategy, or when integrated with education
and/or the agent approaches-in a mixed strategy, significantly influential
(effective).
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|.INTRODUCTION

Several studies attempted to evaluate the adopfiamproved technologies in Ethiopia.
Customarily all of the studies test and therebly dmme farmer and institution specific
factors that affect the adoption decision of farshg@ositively or otherwise. While the
identification of these factors by itself is a dbafing academic exercise, using any of
them in practical agricultural development exergid®wever, depends to a large extent
on their ability to attract the attention of dey@oent practitioners and policy makers in
effect. If these factors are to be of practical amance, development practitioners and
policy makers need to be informed about the liladih of the effectiveness of the
alternative strategies that could use these facitose of the studies conducted so far
provide this information. This paper attempts titfiis caveat.

Resource poor, small-scale farmers produce more 98gpercent of cereals, pulses and
oilseeds in Ethiopia. Next to Teff, cultivation Maize supports the livelihood of a

significant proportion of these farmers as a sowfcemployment and income. Maize is

also one of the three main (Teff, Maize, and Whsiaple food crops in the country.

At a mean annual growth rate of 1.62 percent, tka ander maize cultivation doubled
from 0.75 million hectares in 1961 to 1.5 millioedtares in 1998. Now it covers 23
percent of the total cultivated area and rank$hasecond most widely cultivated cereal
crop in the country. With annual output of morentha3 million metric tones, the
production of maize currently accounts for neayp@rcent of the total cereal output in
the country (CSA, 1998).
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Maize and other cereal farms in the country areegmly constrained by low labor
productivity and lack of productivity augmentingpirts such as high yielding variety
seeds and fertilizers (Belete, et al, 1991). Potersions services, shortage of traction
power (Seyoum et al, 1998) and declining fertibfyfarmlands (Omiti et al, 1999) are
also among the main problems. One feasible alteen#trough which the livelihood of
these farmers could be improved is by adopting H¥éds, Picket (1991). However,
high yielding improved maize variety seeds canrephbrchased or sold in competitive
markets in Ethiopia. Yet with institutionally ratied supply of seeds, extension advise
and both free market and government based supptproplementary packages such as
fertilizers and pesticides, the number of smalllesdarmers adopting HYV maize
technology in Ethiopia is rapidly growing.

Based on the premise that achieving substantiadyatovity increase requires giving
farmers appropriate extension messages and compigmenstitutional arrangements
(Howardet al, 1999), different agricultural extension programattstrive to achieve this
end have been implemented over the past two ariddeahdes. All the programs have
involved the distribution of modern inputs suchexsilizers, improved seeds and related
technology packages. However, the scale and orgi@onzof institutional arrangements,
the approach, and emphasis were different fromrarmado program.

This study was originally initiated in 1998 to idiéyn some key institutions and
household related determinants of these small-Saateer’'s decisions to adopt a maize
technology package (High Yielding Variety-HYV, FBrers, and planting methods) was
initiated in 1998. A reference sample was takemftbe Western major maize-growing
belt of Ethiopia. Besides, identifying and proviglidescriptions of factors that influence
farmers’ preferences to adopt or not adopt the Hivaize technology package, some key
factors were also tested and implications for yodind further research were drawn. This
paper presents some of the important determinatgstified in the study, defines
alternative strategy scenarios to enhance the maopt the package by currently non-
adopter farmers and presents results of the simanlderived from two different models.

II. MODEL SPECIFICATION AND ESTIMATION

In an environment where crop insurance is not ab&l and farmers are highly resource
poor, for several reasons, farmers may considengrgr adopting a new technology
package as both a costly and risky business. Besdiue weather related uncertainty of
the production environment, the insecurity of lanmhtracts and weak extension advice
often act against these farmer’s decision to aceefgchnology package. HYV maize
technology has an additional feature. Because H¥&zenseeds are not available in the
free market, not all farmers who would wish to adget access to the technology. All
these combined, even if a farmer starts to usedblenology at a particular time, the
possibility that the farmer remains an adopterhef technology is difficult to ascertain.
For instance, a farmer cultivating a few rows of H¥eeds and using fertilizers at the
time of the survey could decide to later reject tehnology just because she was at a
trial stage.



In this study, therefore, | take into account theimum economical area of land (0.5 ha)
recommended by the department of agriculture aaduie of recommended agronomic
practices (row planting) and complementary inputtbomes as package with the
improved seeds. Accordingly, an adopter farmegj (& one who is cultivating the HYV
maize seeds, on at least 0.5 hectares of landws, rand has applied fertilizer that comes
as a package. The responsg,(kecorded as 1, if the status of the farmer can$oto the
definition above, and 0 otherwise, is discrete (rally exclusive and exhaustive).
The explanatory variables include farmer specifeandgraphic factors (), socio-
economic variables (), labor arrangement &Y, and institutional servicésand
accessibility factors (). These variables are believed to influence falsnmovement
on the ladder of learning, and ultimately, theicait decision to accept or reject the
technology. In order to capture the influence &fet of these non-stochastic exogenous
variables on the farmer’s decision to adopt thekpge, we need to observe threshold
limit beyond which the farmer comes forward to gicéhe technology. Take this
threshold (latent variable) as Y’and using a utility maximization approach, defthe
random utility of a farmer i- who availed accesstlie package as a member of the
farming community- as:
{ U:(Xi) =1X; +;; for adoption, and
Y*i =

Uio(Xi) = oXj+j0 for non-adoption.

Based on Amemiya (1981) and the specification bynhlleu and Adesina (2000), the
utility maximizing farmer i will adopt the technajg package only if the random utility
Ui, surpasses bl That is, when Y{*>0. The probability P, of being an adopter is thus

E(Yi=1X) = R(Yi*>0) = P(U1>Up)
= PRiXi+i2>BoXi%io)
= Po=i1<BiXi -BoXi)
P(<BiXi)

Assuming thaj is symmetrical and normal in distribution, and d@ling Green (2000)
and Aldrich and Nelson (1984), the standard Priittion could be fitted to estimate
the parameter§; by the method of maximum likelihood as

F(x) =0(5 'X;)
Where, X is a vector of supply and demand setting factots,, X' 2, X'3i, X 4)’ listed
above under which a farmer operates and makeshHwecec of the technology.is an
unknown parameter vector to be estimated, lans the cumulative distribution function
(CDF) for the vector of random errgr,

However, given the fact that the supply of the H¥8&ds is rationed, not all farmers who
wish to adopt get the chance to do so. It depeinsisdn whether the farmer decides to
apply or not apply to avail the rationed packadgeesome farmers who applied to avail

2 The importance of these services lie on their role to create awareness by the farmer about the existence of
the technology package, develop right perceptions, set farmers’ interest to try the technology for testing it
under their own management practices. This also involves the willingness to change an established tradition of
maize farming practices.



the package may not be picked because of critegbby the rationing procedure. Not all
those picked may also come forward to try the pgelkand make the adoption decision.
Therefore, the estimates of the parameters in impls observable binary response
variable ¥ =1 for adoption and 0, otherwise may suffer fromample selection bias. In
order to take care of the sample selection biastiinate the Probit model conditional on
another binary response variable Z*, which takeslae 1 if the farmer applied and 0,
otherwise; and is itself a function of set of exoges variables, Wvith parametersand

a random error term;. Following Heckman’'s approach, therefore, the nhode
estimated as:

E(Yi [Xi , Sample selection) = E(YX ,Z*=1)

ECY; [Xi . iIWi+ [; >0)

BiXi + E( | >40Wi)

BiXi + (000 (U[-DWi )I(L-0 (Wi ])
BiXi + (U0 0) [LGEW)I(D(-EDW;i)]

Given the nature of the data we can’t observe Thus, normalizing it to 1, we get the
final model:

= (B 'X; +(p0,)A)
Significantp in the above model necessitates a bivariate probdel. After estimating
the model by the method of maximum likelihood, eliéntiating p with respect to each
element of Xyields f1((1X;,), where f is the standard normal density functidhis
gives the relative effects of each of the explaryatariables (marginal effects) evaluated
at the mean. Using exogenous variables that haymfisant impact on the farmer’s
decision to accept the package, | define severaltegty options. Each strategy is
designed to alter specific characteristics of tingently non-adopter farmer (Section four
provides the details). Lebe the strategy defined on one of the exogenotabla(s),
Xi1. Then, keeping other {Xcharacteristics of the non adopter farmer antidhadopter
farmers constant, the effect of using this speaéenario in enhancing the likelihood of
adoption of the package on the currently non-addptener i is obtained as:

Py =®(B8'(Xy + X)) (B Z)

Where, Z= Xj for all other J variables different fromXand is the particular strategy
under consideration targeting those farmers formvti. 0.05 or ¥=0. The difference,
P1i-P; shows the increment in the likelihood of the adwpbf the technology by farmer i
attributed to the strategyAs the chosen strategy targets only the curremly-adopter
farmers, the result differs from inferences thatldobe made based on the marginal
effects computed for all farmers in the sample.afyn the effects of each of the
alternative strategies to enhance the probabilitadwption of the package among the
target farmers were compared using a simple mesan te

1. RESULTS
3.1) KEY DETERMINANT FACTORS



Results from the MLE Probit with sample selectioodal fitted are presented in Table 1.
The results indicate that institutional servicesytipularly, intensity of agricultural
extension contacts, diversity of information chdapand physical accessibility to service
centers play significant role in enhancing the d@idopof the maize technology package
among small scale farmers.

Table1l: Maximum Likelihood Estimates of the Coefficients of the Variablesin the
Probit Model, (Western Oromia, Ethiopia).

Variables Coefficients Partial Effects

Age (in years) -0.994E-03(0.6926E-02) -0.167E-03(0.1165E-
02)

Level of education (school years) 0.0467(0.0266)*  0.0078(0.0045)**

Resistance to change (Index) -1.3194 (0.5475)*** -0.2222(0.0934)***

Extension intensity (Number of contacts) 0.07202Q9) 0.0112(0.0039)****

Information diversity (Index) 0.4109 (0.0937)*** 0.0692(0.0156)***

Physical access (D) -0.5054(0.1383) ***  -0.0851(0.0233)***

Total farm size (ha) 0.0990(0.0525)** 0.01670.0087)***

Livestock (TLU) 0.0704(0.0251)*** 0.0118(0.0041)***

Labor force 0.0884(0.0388)** 0.0148(0.0066)**

Seasonal (SPHL) labor hiring (D) 0.4426(0.1724)**  0.0745(0.0287)***

Early adoption of fertilizers (D) 0.6018(0.1823)***  0.1014(0.0284)***

Dependency ratio 0.0046(0.0791) 0.785E-03(0.0133)

Regional dummy -0.8220(0.1617)**  -0.1384(0.0273)***

Maize farm land tenure (D) -0.0929(0.1687) -0.0156(0.0284)

Relative area share of maize (%) 0.0206(0.0392) 0.0035(0.0066)

Constantd) -0.6363(0.4557) -0.1071(0.0771)

-2 Log likelihood Ratio 229.04***
Model x2 164.05***
Degrees of freedom 15
Percent correct prediction 78.6
N 700

Figures in parenthesizes are standard errors.*** Denote significance at P<0.01, P<0.05, andHA9,
respectively. Forty-eight observations were exallidee to missing observations on one or more of the
exogenous variables. D = Dummy

In summary, the results in the above table depetfallowing.

1) Institutional services: All significant and with the a priori expected ssgn

0] An increase in the intensity of extension serviaad diversity of
information sources (observation of demonstratilmisp on or off-
farm training, listening to agricultural educatioprogram
broadcasts) will increase the likelihood of adoptiof improved
maize technology package.

(i) Physical inaccessibility (distance to developmemeiters and
primary product markets) had a negative impacts Toves the



negative impact of infrastructure related problemmstechnology
adoption.

2) Socio-Economic Variables:

(1) Inference on the coefficients of the socio-econofaators reveals
the probability of adopting HYV maize technologyckage as an
increasing function of the resource endowment beseecially the
farm size (hectares) and the livestock units maiethby the farm
households.

(i) A reflection of to what extent farmer’s interest foaintaining an
already established tradition of farming could inipehange, the
index of resistance variable has a negative anachifignt
coefficient.

(i) In line with the theoretical expectation and thedings of Abay
and Assefa (1996), Asfaw, et. al (1997) and Mulagé©93), the
higher the level of education the higher the likebd of the farmer
to adopt the maize technology package.

3) Market experiences and regional differences

(1) Farmers that had the experience of hiring seasonakrmanent
labor are more likely to adopt HYV maize than thdsat did not
employ hired labor.

(i) Farmers who applied chemical fertilizers to othepcfields prior
to their decision to use HVY maize seeds have aifsigntly
higher likelihood to adopt the HYV maize.

(i) Significant variations exist in the likelihood ofl@ption among
farmers in different regions.

By making use of the key factors identified | definand simulated several scenarios that
could be used to enhance the adoption of the padigdarmers who are currently non-
adopters either as a Pure Strategy (PS) or a Méxedegy (MS) option.

3.2) STRATEGY OPTIONS

According to the CSA (1998), there were 3, 363, 880seholds cultivating about 3,
149, 730 hectares of land under temporary crog3ramia. Maize accounts for 577,450
hectares or about 33 percent of the area. Baséoeosample, about 104, 763 households
(16.9 percent) of these maize cultivating smalinigahave not yet adopted the package.
To enable these non-adopter farmers to join theerg and shift up the overall
productivity frontier, it requires a concerted effdn light of this, identification of key
strategy approaches is important. Therefore, questabout which of the variables are
more important, and what strategy options coulddiesidered for furthering adoption of
the technology among those farmers that still use Yielding varieties need to be
addressed.



In this session | identify some possible strategtioms that could be pursued. To this
end, | use the marginal effects of the variablegh@ model to gauge the order of
importance of the key factors on the likelihoodadbption of the HYV maize technology
package by all farmers. Accordingly, informatiorvetisity, the ability to employ hired

labor, farm size, and level of education, followmd family labor force, total livestock

units, and intensity of extension services lie @sakending order of their positive roles.
Physical in-accessibility to the development centellowed by the index of resistance to
changes however had influential counter impacts.

To enhance the adoption of the package by the milyneon-adopter farmers some or all
of these characteristics of the farm householdddcbe targeted. While the effects of
some of these variables could be observed in thd sin, others may seem difficult to
alter directly or their effects may take a longaret horizon to bring the desired change.
As a result, the importance of each of these faatoay vary from the point of view of
their effectiveness in achieving the desired gDalfined and presented in Table 2 below
are some simulated possible strategy alternativeds their comparative status in
enhancing the likelihood of adoption among the remg 17 percent of the maize
cultivating small farms.

i) THE PURE STRATEGY (PS) APPROACHES:

a) The Agent Approach (PS-I): This is a strategfingel to increase the intensity of
extension services among currently non-adopter desm It involves providing one
additional on-farm contact between the extensi@nagnd the non-adopter farmer over
the current average two rounds of on-farm conta&itswlation of the effect of making
such a provision using parameters of the model shthat this effort alone would
enhance the likelihood of the currently non-adogéemers to adopt the package on
average by five to six percent.

b) The Information Approach (PS-Il): This is an eggch in which an effort to increase

the diversity of information sources currently iseuby one unit of the index is to be
made. This could be, for instance, either of emgpdi farmer to visit one more additional
demonstration plot or other farmer's maize fielceoan above the current average of
three visits. Alternatively it could also be an @& to radio agricultural extension
education program or additional day of on farmnirag or attending a field day. The

results from Table 2 show that such an approachldvimcrease the likelihood of a

currently non-adopter farmer to adopt the packagawerage by 35 to 45 percent.

¢) The Education Approach (PS-IIl): As a key to #doption of the package or related
technologies and their further intensive use, #pgroach is defined to improve the
literacy levels of farmers through primary educatior both adopter and non-adopter
farmers. Under this option, | consider the prowistd three additional years of schooling
for all farmers who have not completed primary sdt@nd literacy campaign or adult
education program for illiterate farmers (whetherrently adopter or non-adopter).
Simulation of the effect of the use of this appfoacdicates that the likelihood of
adoption would increase on average by three perGamhparatively this approach seems
least effective. Partly it might be because theraggh targets both adopter and non-



adopter farmers. However, it is important to ndtat teducating farmers has other spill
over effects that would contribute to the overaVelopment of the rural sector.

d) The Livestock Approach (PS-IV): This approackiédined to involve the provision of
livestock unit to the target non-adopter farmer{®)is could be, for example, enabling
the farmer to buy oxen, a cow or other livestocksuand/or a combination of them.
Besides directly increasing the availability of ttraction power, this approach could
supplement the food supply and income positiorheftousehold. Credit service could
be provided to extend this option. With a six patamean likelihood of enhancing the
adoption, this approach is as effective as the tagggproach and has more direct impact
than the education approach.

Table 2: Alternative strategy scenarios and their effects in enhancing the mean
likelihood of adoption of the package among currently non- adopter farmers in
western Oromia.

Increases in the mean Increases in the mean

Strategy Options likelihood of Adoption likelihood of Adoption
(Model-1) (Model-3)

A) Pure Strategies( PS)
PS-I: Agent approach 0.0606(0.2423) 0.0577(0.2354
PS-II: Information approach 0.4545(0.3556) 0.3462(0.3004)
PS-I11I: Education approach 0.0303(0.1741) 0.019387)
PS-1V: Livestock approach 0.0606(0.2423) 0.0577384
B) Mixed Strategies (M S)
MS-V (I and II) 0.5152(0.5075) 0.3654(0.4862)
MS-VI (I and III) 0.0703(0.1741) 0.0385(0.1942)

MS-VII (I and IV)

MS-VIII (Il and 111)

MS- X (Il and IV)

0.1212(0.3314)
0.4242(0.5019)
0.5152(0.5075)

0.1346(0.3446)
0.3077(0.4660)
0.3654(0.4862)

MS-XI (Il and IV) 0.0703(0.2141) 0.0577(0.2354)
MS-XII( 1, Il and 111) 0.5152(0.5075) 0.3654(0.4852
MS-XIII (I, Il and IV) 0.5455(0.3706) 0.4231(0.3969
MS-XIV (Il, 111, 1V) 0.5152(0.5075) 0.3462(0.4804)
MS-XV (I, Ill and 1V) 0.0909(0.2919) 0.1346(0.3446)
MS-XVI (I, Il and IV) 0.5758(0.5059) 0.4423(0.5015)

Figures in parenthesizes are standard errors. Ttigapility estimates are based on the pure (PS) and
mixed (MS) strategies defined in this section. Theye computed only for currently non-adopter faisne

Overall, among the pure strategy options, the médfon approach has a significantly
higher likelihood of enhancing the adoption of gackage among currently non-adopter
farmers. This livestock and the agent approactovolhis. The education approach has
the least impact. Given the current features, jiiagi farmers with additional traction

3 The values in the information approach row in column II can be taken as follows: All other the same, on the
average the likelihood of adoption of the package by a currently non-adopter farmer would increase by 45
percent if this particular approach is followed.



power or related complements and an additionalambnvith the extension agent are
equally effective.

As an exhaustible list of pure strategies threemgiossible pure strategy scenarios could
also be pursued. These include (i) Land marketcampr, (i) Accessibility approach, and
(i) Labor market approach. The land market apphoaould involve legalizing the
informal land markets that are currently at workilsat farmers could get opportunities to
trade in (lease or mortgage) their land and labsources. This would enable farmers to
enter into formally defined secure tenure arrangemand have free mobility of their
scarce resource. | did not pursue simulating the pu mixed strategy effects of this
approach because the coefficient of the dummy bkrian Maize land tenure (in the
informal land market) is not significant. The Acsidlity Approach could involve
establishing additional development centers in latively remote rural areas and
construction of feeder roads to help farmers gsy @eacess to the nearby market centers.
This approach requires us to define the exact ilmesiof the development center(s), the
length of available feeder roads, and related stifugture and services. Given the data
set, this is not possible. Also, the Labor Markgipfoach is not considered for two
reasons. First it is highly tied to the land mark@tbditions and second for many reasons,
it Is an exogenous option to policy makers.

ii) THE MIXED STRATEGY (MS) APPROACHES:

Mixed strategies are approaches that involve thegration of any two or more pure
strategy alternatives defined earlier. For instamgesupplementing increased extension
intensity with diversified information (MS-V) or #i the livestock approach (MS-VII), it
is possible to define two different mixed stratesggnarios. Alternatively, the education
approach defined for expanding primary educationliracy campaign could be
integrated with the information approach (MS-VI).itkva further intensified effort, a
scenario that integrates three or more approacbekl also be defined. A typical
example is a case in which the agent, the infownadind the education approaches (MS-
XII) are integrated. All the four approaches coalso be mixed as in MS- XVI.

The importance of mixed strategies of this difféneature lies with the fact that each of

the elements of the strategies may vary from fatmésrmer. For instance, some farmers
cite lack of adequate information as a reason tor-adoption. Others indicate shortage
of draft animal for land preparation, problem aidaenure and their inability to process

the application due to their illiteracy. Thus ségies in which several approaches are
integrated may be necessary to deal with thesdgmsh Table 2 also provides estimates
of the changes in the mean likelihood of adoptiesutting from each of the possible

mixed strategy approaches.

Evident from the table, possible mixed strategyia® using strategies MS-V, MS-X,
MS-XII and MS-XIV enhance the likelihood of adopticamong the currently non-
adopter farmers by 48-50 percent. The first twahefse four strategies were defined to
integrate the agent approach with the informatiggpreaches (MS-V) and the
information approach with the livestock approachS(M). The last two combine three



different alternatives. Mixed strategy MS-VII in w®h the information and education
approach were combined ranked the second beshatitex among the class of these
paired strategy options. In MS-XIIl, the informatiothe agent and the livestock
approaches were combined. With a 54 percent ligetihof enhancing the probability of
adoption, this strategy produced one of the highapicts. Integration of all the four
pure strategies in MS-XVI enhances the likelihogbB percent. But comparison of this
effect at mean levels with that of MS-XIII shows significant differences between the
two at p<0.05. Evaluation of other outcomes inimilar fashion also depicts no
significant differences between the effects of MB-ahd MS-XV, MS-XI and MS-XV,
and PS-1 and PS-III.

Based on the above comparison, a careful assessiriiet alternatives reveals that most
options that could be pursued by integrating twonmre of other options with the

information approach stand consistently effective effectively enhance the adoption of
the technology package among the currently nontadofarmers, therefore, some
options may not be worth pursuing. The resultshmtible show the use of information
approach alone or its integration with few othetiaps, as the most attractive alternative.

Apart from these differential impacts that theseeraktives could generate, important
variations between each option in terms of coseotffeness and regional (agro-
ecological) differences could exist. For examhbe, impact of enabling a farmer to visit
another farmer’s field in the information approacty, not be as attractive as it is in areas
where there are many adopters compared with areasewnany farmers have not yet
adopted the technology package. Already availafiiestructure and related facilities

could lead to differences in the impact of eachthwf scenarios. Further research for
evaluating the significance of such differenceddde helpful in ranking the strategies.

V.CONCLUSION AND IMPLICATIONS

This study sheds light on some technical and sectmomic factors that determine the
adoption of HYV maize technology package in the &es maize belt of Oromia,
Ethiopia. The study finds that with improved ecomoaccess, the likelihood of adoption
of the HYV maize package significantly increasesctbrs especially related to
institutional services play key roles in enhanciHyV maize technology adoption.
Physical inaccessibility to development centers pmchary product markets negatively
constrain the likelihood of HYV maize technologyoation. Despite the low level of
educational achievements observed in the areasttlty shows that educated farmers
have higher propensity to grow HYV seeds thareilite farmers. Farmer’s experiences
in using a complementary input such as fertilizergnificantly contributes to a higher
likelihood of adoption of the package.

A sound agricultural development strategy aimeingroving the livelihood the farmers

and economic growth of the region requires widasemination and adoption of such
improved technology that would raise the produttiand income level of these small-
scale farms. To this end (i) designing strategiest twould make use of stronger
institutional approaches such as further interdificn of the extension contacts, and
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diversified information sources, (ii) improving faers’ resource positions, such as
traction power, and expanding training (formal oformal) opportunities, (iii) raising
education levels, making development centers aitdeséiv) labor market development
and (v) the use of strategies that emphasize ttoeniation approach or its integration
with education and/or the agent approaches aieatrit

In this endeavor knowing the cost effectivenessthaf strategy options will remain
pertinent for the department of agriculture. Congmar of the net welfare effects of
whether it is advantageous to pursue a given gyaiption, say the agent or information
approach, that has the highest likelihood of briggihe desired changes with other less
effective (but less costly) approaches- such adiviestock, or any other option before
taking the action is very important. Based on th8-2Z000 program experiences,
integration of the agent and information approadreaverage costs about 837 Ethiopian
Birr per farmer willing to adopt the package (Hod;at999). At this rate bringing about
17 percent of the currently non-adopter maize \afitng farms through using this
approach would cost the Oromia Agriculture depantnmeore than 87 million Birr. This
could also vary depending up on the time horizoer evhich it will be implemented.

Many social changes are generally the consequesfcesategies pursued to enhance
economic progress. In this regard, although thecéffeness of some of the alternatives
such as the agent approach could be more attractittee short run than the long run,
other approaches like the education and informatipproaches, though presumably
costly, need to be emphasized. This is becaugeatbe have positive externalities in the
long run. Increased human and physical capitalirmctation will enhance choices and
this will make it easier for farmers to overcomedas of any sort. Moreover, the
accumulation of human capital will inevitably leadthe introduction of ideas that make
it more difficult to sustain production practices the lower bound of the technical and
allocation efficiency frontier.

The livestock approach that could make use of treelivices for enabling the non-
adopter to purchase an additional draft animaéss Ilcostly. But whether sticking to the
less costly and yet less effective strategy isnogtineeds a thorough and detailed
analysis. Given the meager financial resources \aadk economic position of the
farmers and a multitude of competing agricultuelelopment goals that should be taken
as their priorities, decision-makers need to bermed about these differences. Despite
the attempt to present a class of alternativeegjyascenarios, the present study did not
provide detailed and exhaustive list of strategied their cost effectiveness. | hope that
these questions be seriously considered by fuesearch efforts in the same or related
areas.

In conclusion, it is important to note that besitlee adoption of improved technologies,
enhanced productivity gains, higher human and phiscapital accumulation, and
further improvements in the livelihood of milliore farmers in region who cultivate
maze or other crops at large depends on the abilithe concerned authorities in the
region to have a vision and will to use these sgias and the resources at hand in an
integrated way.
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