Journal of Economics and Sustainable Development www.iiste.org
ISSN 2222-1700 (Paper) ISSN 2222-2855 (Online) l'—,i,!
Vol.5, No.3, 2014 IIS E

Smallholder Wheat Production Efficiency in Selected Agro-
ecological Zones of Ethiopia: A Parametric Approach

Tolesa Alemd’, Bezabih EmarfaJema Hafi and Belaineh Legesse
1. School of Agricultural Economics & Agribusiness,rdimaya University, Ethiopia
2. General Manager, HEDBED Business & ConsultdPicg, Addis Ababa, Ethiopia
* E-mail of the corresponding authdolesaalemu@yahoo.com

Abstract

Wheat productivity is very low in Ethiopia. Imprax production efficiency is one of the options émhancing
wheat productivity. To identify the level of prodian efficiency and sources of inefficiencies, tkisidy was
carried out in three major wheat producing agroagies. It used cross-sectional data collected frandomly
selected 381 farm households for 2012/13 croppeagan. A Cobb-Douglas Production Function and Sistah
Frontier Analysis were employed to achieve the dbjes. The study found considerable variationriodpiction
efficiency among agro-ecologies and within agrolegp The mean technical efficiency estimates éwland,
midland and highland agro-ecologies were 57 per&htpercent and 78 percent, respectively. Thenieah
efficiency ranges from 24.4 to 88.6 percents inldvedand, 51.6 to 94.4 percents in the midland, 84 to
94.3 percents in the highland agro-ecologies. Tigeraore capacity to increase wheat yield givendheent
state of technology and input levels. Wheat ougasticities associated with land, labor, chemiesllizers and
other inputs (seed and pesticides) were positidesggnificant in the lowland whereas in mid andhtéad agro-
ecologies, output elasticities of land and chenfietilizers were significant. Age of household deklvestock
holding size, practice of crop rotation, accessredit and improved seed, and family size were ifsoggmt
factors that affect wheat production efficiency. &@ohance wheat production and productivity, agtical
extension activities need to target agro-ecologicaientation, the identified efficiency determining
socioeconomic characteristics, and farm inputgzatibn of households.

Keywords. Wheat in Ethiopia, Efficiency, Cobb-Douglas, StastimFrontier Analysis

1. Introduction

Wheat was one of the first domesticated food crtipis. grown on more than 240 million hectares extirg
other commercial crops and continues to be the nmggortant food grain source for humans (Dixetnal.,
2009). Accounting for a fifth of humanity’s food heat is second only to rice as a source of caldmidse diets
of developing country consumers, and it is firshaource of protein (Braw al., 2010). Wheat is an especially
critical “staff of life” for the approximately 1.Billion “wheat dependent” to 2.5 billion “wheat csuming” poor
men, women and children who live on less than USpeR day, and approximately 30 million poor wheat
producers and their families (CIMMYT, 2012)

If population growth continues at double the growflwheat production, there will likely be seriadifficulties

in maintaining a wheat food supply for future gextiens (Dixonet al., 2009; CIMMYT, 2012). Demand for
wheat in Africa is growing faster than for any atlieod crop. This will be a major challenge, partily in
African countries, where population growth is fasted to increase by higher percents. Several Gesimould
achieve wheat yields exceeding 6 t/ha but are fasgd many challenges in realizing this potential
(Rosegrant and Agcaoili, 2010; CIMMYT, 2012). THeallenges of globallgtagnating wheat production,
rising consumer demand and higher food prices tsfiemjuire efforts that dramatically boost farmelewheat
productivity and reduce supply fluctuations. Prddity growth is considered to be one of the lomgm
solutions to these challenges (D&i@l., 2008).

In Ethiopia, wheat is one of the major food andhceops to smallholder farm households. Howeveljoma
challenges are facing wheat production. It is nyaiobmposed of smallholder farmers characterized by
subsistence production with low input use and lawdpctivity, and dependency on traditional farmisgd
rainfall. The low productivity has made the countnable to meet the high demand and it remaingmatrter

of wheat despite its huge potential in wheat prtidac(Rashid, 2010). Consequently, food insecurgy
prevalent in many parts of the country. Hence,iskae of increasing wheat productivity has becadneentain
concern of the government of Ethiopia.

Improving efficiency in production is one of thecfars for productivity enhancement. Efficient puation is

155



Journal of Economics and Sustainable Development www.iiste.org
ISSN 2222-1700 (Paper) ISSN 2222-2855 (Online) l'—,i,!
Vol.5, No.3, 2014 IIS E

the basis for achieving overall food security amdgrty reduction objectives particularly in majaotl crops
producing potential areas of the country. The kmaolge of the level of efficiency of production artd i
influencing factors will help for targeted policyemsures and agricultural extension activities. Haneagro-
ecology based comparative analysis of wheat praatuetficiency and the sources of inefficiencies hmited,
and have not been fully documented.

Therefore, this study was undertaken in three agalegies (highland, midland, and lowland) of thoimtry
representing major wheat producing areas in thespective agro-ecological setting, with the objexi of
analyzing production efficiency and identificatiofithe sources of inefficiency in wheat productiénCobb-
Douglas Stochastic Frontier Production Function used to achieve the objectives of the study.

2. Research M ethodology
2.1. The Sudy Area

The study area, Arsi Zong found in the central part of the Oromia NatioRa&lgional State of Ethiopia. The
zone astronomically lies between 60 45’ N f058‘N and 38 32 E to 48 50’ E. The areas divided into five
agro-climatic zones mainly due to variation intatfie. It is dominantly characterized by moderatelgl (about
40 percent) followed by cool (about 34 percent)uahnemperature. Cool/cold type of thermal zontoisd in
the highland areas oChilalo, Gugu, Onkolo and Kaka Mountains. The category of moderately warm
temperature is found in the low land area®otlota, Amigna, Seru andMerti districts. Some highland districts
include Lemu-bilbilo andOnkolo-wabe, whereadHetosa andTiyo districts mainly fall in mid altitude. The mean
annual temperature of the Zone is found betwee®320in the low land and 10-2&in the central high land.
The mean annual rainfall varies from 633.7 mnDhaera station which is inDodota district, and located at
altitude of 1680 meters above sea level to 105%8 ahBekoji station inLemu-bilbilo district located at an
altitude of 2760 meters above sea level. On averthgezone gets a monthly mean rainfall of 85 mm an
annual mean rainfall of 1020 mm. The area receives distributed rainfall both in amount and seasodhis
characteristics makes the zone good potential fodyxtion of various agricultural crops. Wheat prctibn
accounts for 41% of the total cereal area cultibaite the study area in 2012(CSA, 201%thiopia has
traditionally six agro-ecological zones which areuped based on major physical conditions and hemmgs
areas with similar agricultural land uses. In tbeartry, elevation is associated with the levelerhperature and
rainfall. Due to this reason, elevation of an asbave sea level is the basis for the traditionab-&gological
divisions (EIAR, 2011). Wheat is grown in three oraggro-ecological zones of the study area.

2.2. Sampling Technique

A combination of purposive sampling and two stagesbability sampling procedures were used for sampl
selection. In the first case, three major wheatlpeing districts representing major agro-ecolod@ase from
each high land, mid altitude and low land areasjewmirposively selected. The three districts namieiymu-
Bilbilo from the high land, Hetosa from the midititle, and Dodota from the lowland areas were t=ledhe
main reason for purposive selection was due t@ tepresentativeness in wheat production bothgioreal and
national perspectives. There are also strong relseand extension intervention programs embracingaivh
producers in the area. Moreover, newly releaseddugal wheat varieties for high, mid and lowland cagr
ecologies were relatively more disseminated in éhaseas by district agricultural offices and Kulams
Agricultural Research Center, and the varietiesvee# adopted by farmers. Hence, it was feasibl@deess
wheat production efficiency in these areas.

In the first stage of the probability sampling, ist lof major wheat growing lower administrative idiens
(kebeles) within the selected districts was prepared. Tgkinto account the cost of data collection, kebeles
were selected from each district representing kineet agro-ecologies with simple random samplingthis
second and final stage, a list of farm households prepared for each district. Sample farm houslshekre
selected by simple random sampling technique. Bnepte size was determined based on the formulandive
Krejice and Morgan (1970), and allocation of sangi to each agro-ecological zone was made priopate
to the size of farm household heads populatioraoheselected agro-ecology.
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Table 1. Selectekkbeles and their sample sizes

District/Kebele Household head size Sample size

Highland 21,457 165
Lemu-Dima 749 86
Chiba-Michael 684 79

Midland 17,296 133
Gonde-Finchema 533 54
Boru-Lencha 781 79

Lowland 10,793 83
Amigna-Debeso 502 36
Dodota-Alem 656 47

Total 49,546 381

2.3. Data Collection

The data for study was collected from both primangl secondary sources. Cross-sectional data wizsteal
from the survey of randomly selected sample farmsbbold heads. For the primary data collectioncifipally
designed and pre-tested questionnaire based oaobjeetive of the study, and trained data enumesatzas
used. Both quantitative and qualitative informatiware collected. The data collection included hbok#s’
demographic and socioeconomic characteristics [fasizes, age and sex structures, education, &tojl
holding (agricultural, grazing, wheat land, anderf), farm inputs utilization (seeds, fertilizelngrbicides and
fungicides, labor utilization, credit, extensionngees), farm outputs, input and output prices,oagmic
practices including crop rotation, row planting drathd weeding, etc.

Secondary information on rainfall amounts (annua@am and cropping season), temperature, etc weoe als
collected. Published and unpublished documents weed as source of the secondary information. Tineey
was carried out in the months of May and June 2013.

2.4. Analytical Methods

Productivity of a farm household has been commal@fined as the ratio of the output(s) of the famthe
inputs it uses. Production function shows the i@tehip between input and output; and productiamtier
shows the maximum output level produced with curtewel of technology. Farm households operatinghen
frontier are technically efficient whereas farm beholds operating at below the frontier are ingdfit because
they could increase output to the level on thetfesrwithout requiring more input. Points below thentier are
not technically efficient, and the technical e#ioty shows the physical relationship of input antpot.

If farm households wish to estimate the maximumsitids production, but not average production orage
cost, given a set of inputs, an ordinary least sg@@LS) regression cannot be used. This is becdues®LS
estimates the mean of the dependent variable éonditon the explanatory variables, but not the imam
possible outputs given a set of inputs or the mimmpossible cost of a set of outputs. To estintaentaxima
or the minima of the dependent variable given exgilery variables, the frontier functions, eitheomametric
stochastic frontier analysis (SFA) or linear pragnaing data envelopment analysis (DEA) is used. DEA
non-parametric method that estimates the efficiefqyroduction of a group of farms, in which nodmrhation
is provided by the analysis as to the reasons wirces of inefficiencies (Coelit al., 2005). It also does not
make allowance in the analytical method for measerg error or missing data or information in estin@athe
efficiencies of production. This can lead to DEAuks that are difficult to interpret (Headetyal., 2010).

On the other hand, SFA is a parametric method alyars that is estimated using maximum likelihoatijch is
similar to standard ordinary least squares (OL%)yesis. The use of this approach enables missifognration
or data and measurement errors to be capturedeirettor term (Coelliet al., 2005). The most important
potential advantage of SFA is that it can separmise in the data from genuine variations in efficy.
Stochastic frontier analysis has stochastic frontie. there is a probability distribution which the basis of
maximum likelihood estimation. In frontier functienthe disturbance has a distribution all on ode sif zero.
Models with one-sided errors that represent inigfficy are known as stochastic frontier models.
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The functional form of the production function isceucial issue in the measurement of efficiencyabese
specification error can bring systematic error.the present study, wheat production of sample famers
represented by a Cobb-Douglas production functBecause a series of preliminary likelihood ratistse
revealed that Cobb-Douglas stochastic frontier rhbdset fit the data given the more flexible tragsfoontier
model. The stochastic production function (frontier n sample size of farms can be written as:

Y; =f(X: ) +e (1)
WhereY; is wheat output of thé"jhousehold farm, i = (1, 2, 3,...... , N) are samplesetwld farms, Xis the i
input used by thé"jfarm andp is a vector of unknown parameters arid composed of error term which can be
written as:

e=Vi— U, 2)
where vis a symmetric random error which represents randariations, or random shocks in the production of
the {" farm, outside the control of the farmer assumeeendently and identically distributed@®, 7). The
error term uis a one-sided non-negative variable which measehnical inefficiency of th&'ifarm, the extent
to which observed output falls short of the potndiutput for a given technology and input levé@lke method
helps to decompose deviation of the actual obsemeelat output from the estimated frontier into rmd
variations and inefficiency. Hence,

U;=Zd+w (3
Where,

Z is a vector of variables that explain inefficierafyi ™ farm. 3 is a vector of unknown coefficients that are to be
estimated in the modedndw; = —Z;& to ensure that; &= J (Battese and Coelli, 1995).

The technical efficiency of production of tiféfarm in the data set, given the level of inputsjésined bythe
conditional expectation evaluated at the maximkelilhood estimates of the parameters in the madsdre the
expected maximum value of ¢ conditional onu =0. The measure d@échnical efficiency (TEnust have a
value between zero and one. Following from equatiband 3, technical efficiency will be estimated a

TE = E(YupX:)/E(Vlu; = 0.;) =expt™d = exp(—Z; 6 —w;) (4)

Given the specifications of the stochastic frontrerdel expressed in equations (4), the stochastitiér output
(potential output) for thé" farm is the observed output divided by the techirédficiency, and THs given by:

¥ _ E(%F+vi-ug) r
e e B i ®

The parametric specification of frontier in the Gebouglas form for one output and n inputs is gibgn

Iny; = fo + Xy B Inx; v — Uy (6)
Where,

y; is wheat output of1household

X; represents vector of farm inputs used

Bq is intercept

B; is vector of production function parameters teebtmated.

The dependent variables is total wheat output lmgkam per hectare (kg/ha), and the independerahlas or
inputs are total land planted to wheat in hectamesyunt of labor (which included family, exchangad hired
labors) used in wheat production in man-days pestane, amount of chemical fertilizers used in wheat
production in kilogram per hectare, and quantityeix of other inputs (seed and pesticides) usethatstd as
the value of seed and pesticides deflated by weigptice index of the inputs, the weights being gshare of
each input in total cost. Various farm householdi®aconomic characteristics were assumed to affbetat
production efficiency, and they were included ie timodel as inefficiency factors. For data analySiBATA
version 11 software program was used. Table 2 suinesaand describes output, input and inefficiency
variables used in the production efficiency analysi
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Table 2. Descriptions of output, inputs and inédficy variables used in analysis

Variables Descriptions

Ln output (Y) Natural logarithm of household wheatput (kg/ha)

Inputs

Ln area Natural logarithm of cultivated wheat fg(im)

Ln labor Natural logarithm of man-days* per hectare

Ln fert Natural logarithm of chemical fertilizersed (kg/ha)

Ln other Natural logarithm of quantity index of ethinputs

Age Age of household head in years

Education Educational level of household head imimer of grades

Family size Familgeiin adult equivalent

Livestock holding Livestock holding size of houskhim tropical livestock unit (TLU)
Farming experience Farming experience of housediedd in years

Crop types Number of different types of crops ealied

Improved seed Access to improved seed(1 if yeshéraise)

Row planting Household practice of planting wheatdaw (1 if yes, O otherwise)
Credit Access to credit service (1 if yes, 0 othisey

Crop rotation Household practice of crop rotatioifijles, O otherwise)

Income Household annual off farm income in thoudaind(ETB)

*A man-day is equivalent to 8 working hours in #tady area.
3. Resultsand Discussion
3.1. Descriptive Results

Age and sex structures, family size, agricultuaaid holding size and educational status of houdstmn have
influences on the agricultural production activi§ocial influences, experiences, flexibility in atiog new
technologies and participation in social organai may be associated with age and sex of houselihese

in turn have impact on households’ adoption of iowed inputs and farming techniques, and therebgcaff
production and productivity. Table 3 reveals thalenheaded households comprise about 93, 89, and 96
percents of sample households in lowland, midlamdi lEighland areas respectively, while the rest Viengale
headed in each agro-ecology. Average age of holdsélead was highest in midland (48.8 years) folldvey
highland area (46.5years). Similarly, average etilmeal status of household heads in number of grade
completed was 5.4, 4.6 and 4.7 for the lowland Janid and highland areas respectively.
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Table 3. Some socioeconomic characteristics oftihéy area

Variables Study Areas
Lowland Midland Highland

Sex of Household head (%)

Female 7.2 11.3 4.2
Male 92.8 88.7 95.8
Age of Household head (mean) 43.3 48.8 46.5
Educational status (mean), grades 5.4 4.6 4.7
Household family Size (mean) 6.6 6.1 6.5
Female (mean) 3.2 27 3.0
Male (mean) 3.4 3.4 35
Minimum 1.0 1.0 2.0
Maximum 14.0 15.0 20.0
Land holding size in hectares (mean) 23 29 3.2
Minimum 50 0.3 0.4
Maximum 6.0 6.8 12.0

Source: Computation from own survey data
The Average family sizes for the lowland, midlaadd highland areas were 6.6, 6.1, and 6.5 respdctiVhe

minimum total number of family size was 1 and thaximum was 20, and slightly higher family size was

observed among sampled households of the lowlsea and followed by sampled households of highked.
Average privately owned land was higher in highlangla (3.2 ha). Relatively, the midland area wadehst in
the average land holding size. The maxima of t@atl holding (12 ha) was observed in highland, drel
minima (0.3ha) was noticed in midland agro-ecology.

Crop production is one of the main agriculturalivaties in the study areas. The main crops includesat,
barley, faba bean, field peas, tef, and maize. &l dbllepicts average cultivated land and produgtiat each
crop for the 2012/13 cropping season. In termsvefage area planted, wheat and barley constitimkeanajor
agricultural crops of the study area. Wheat wasil@r crop with average planted land of 1.6 hestdooth in
low and midland areas. But in the highland, mall &od barleys were the major crops followed by athe
terms of land planted with these crops.

Average wheat productivity was about 16 and 31taisrper hectare in low and midland areas respaygtifhe
average productivity of the midland area was almegsial to double of average productivity of the lmvd area.
Similarly, the productivity of the highland area4(2g/ha) was higher than the lowland productivit$.6q/ha).
The midland productivity (30. 9g/ha) was higherrttihe lowland and highland productivity levels. §khows
that the midland is more potential wheat produciren (Table 4).

Table 4. Average area cultivated (ha) and yieltddjifor major crops of study areas

Study Areas
Lowland Midland Highland
Crop Area Yield Area Yield Area Yield
Wheat 1.6 15.6 1.6 30.9 0.5 24.8
Malt barley 0.5 12.0 0.0 0.0 0.8 29.2
Food barley 0.6 19.1 0.3 22.0 0.7 33.8
Faba bean 0.1 8.0 0.3 22.1 0.4 22.0
Field pea 0.2 10.2 0.2 14.6 0.4 19.1
Tef 0.6 8.7 0.2 9.0 0.3 12.0
Maize 0.3 11.2 0.2 19.1 0.5 40.0

Source: Computation from own data.
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3.2. Econometric Estimation Results

3.2.1. Coefficient and Technical Efficiency Estimates

Wheat production of sample famers was represenyeal Gobb-Douglas Stochastic Frontier Model, and- hal
normal distribution of inefficiency. Because, aisgrof preliminary likelihood ratio tests revealddt Cobb-
Douglas stochastic frontier model best fit the dgiteen the more flexible translog frontier modehdathe
distribution of inefficiency best represented bg tralf-normal distribution. The natural logarithofshe data on
the input and output variables were taken for &fficy analysis. Table 5 shows estimated coeffisi@ftland,
labor, fertilizer and other inputs for stochastiontier model of Cobb-Douglas production functiorhe
coefficients associated with the inputs measurekasticity of output with respect to inputs.

Table 5. Maximum likelihood estimates of wheat protibn function

Maximum Likelihood Estimates (Standard error)

Variables Lowland Midland Highland
Constant 4.316%** 7.045%* 6.955%+*
(0.726) (0.358) (.489)
In (land) 0.192%** 0.086** -0.586*
(0.065) (0.037) (0.033)
In (labor) 0.211** 0.059 -0.011
(0.086) (0.046) (0.041)
In (fertilizers) 0.182** 0.163*** 0.163**
(0.084) (0.046) (0.076)
In (other inputs) 0.247*** 0.024 0.040
(0.069) (0.028) (0.041)
Wald chi- square statistic 25.78*** 19.27%** 8.89*
Log-likelihood -6.195 37.3 15.269

***p< 0.01; **p< 0.05; *P< 0.10, and figures in pamtheses are standard errors

The maximum likelihood estimate of the model (Tabjeshows that wheat output elasticities associatithl
land, labor, chemical fertilizers and other inp(gged and pesticides) were positive and significanthe
lowland area. The elasticity of output due to otimputs was highest (0.247), followed by elasti@fyoutput
due to labor (0.211) in the lowland. In midlandyicities of output due to land and fertilizersevpositive and
significant, with the highest being elasticity ofitput due to chemical fertilizers (0.163). Simiarthe
elasticities associated with land and fertilizemsravsignificant in the highland area with negatlasticity of
output due to land. This might be due to more bilitg of the highland agro-ecology to barley pratian.

The mean technical efficiency was 75 percent ferwinole study area with minimum and maximum tecdnic
efficiency of 24.4 and 94.4 percents respectiv@iyen the current state of technology and inpuélgvthere is
a scope of increasing wheat output up to 25 pescentaverage. However, on average, the scopes editwh
output increments in low, mid, and highland ares about 43, 18, and 22 percents respectively €Tapl
Therefore, improving technical efficiency in wheabduction can improve productivity of wheat in thgro-
ecologies.

Table 6. Summary of technical efficiency of stati@frontier production model

Study areas Obs Mean Std. Deviation Minimum Maximum
Total 381 0.749 0.143 0.244 0.944
Lowland 83 0.569 0.126 0.244 0.886
Midland 133 0.820 0.083 0.516 0.944
Highland 165 0.784 0.111 0.345 0.943

3.2.2. Factor s Affecting Technical Efficiency

The existence of inefficiency factor was testedMgid test. The null hypoyhesis for the test wasystematic

inefficiency in the distribution. However, the tessult gave significant chi-square statistic fog study areas
(Wald chi2 = 52.1, prob > chi2 = 0.0000), depictiejection of the null hypothesis. Table 7 showat hge of

household head, livestock holding size, practicerop rotation and access to credit were signifiactors at p
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< 0.05, and practice of planting wheat in row wiggificant factor at p < 0.01 whereas family sizelaccess to
improved wheat seed where significant at p < OeM@Il Age affects farmers experience and skill§aim

operation and decision makings. Experienced farmars easily understand agricultural extension goulya
their technical skills and experiences in productiecisions and processes. Availability and actegsproved

wheat seed and credit can have impact on produefiiciency. Practice of crop rotation helps in wWeerop

disease and soil fertility management and therdfegts wheat production and productivity. Plantimigeat in-

row helps in fertilizers application, weed managetrand uses of agronomic practices that can enhgnoseth

and productivity of wheat. Livestock can be a seuof traction power and manures in farming actiti
Besides, sale of livestock and livestock producesasource of cash income for farmers for the ase of
improved seeds, fertilizers and pesticides thatinflnence efficiency of production and productwitFamily

members are sources of labor for agricultural #s

The signs of the coefficients of age, livestockdivtd size, practice of crop rotation and plantinigeat in-row
were negatively related to inefficiency of wheatbguction. An increase in or practice of these pasitariables
will decrease wheat production inefficiency of helslds.

Table 7. Estimates of sources of technical inafficy variables

Variables Coefficient Std. error z p>z
Age -0.044** 0.021 -2.060 0.040
Education -0.004 0.030 -0.130 0.900
Family size 0.120* 0.068 1.760 0.079
Livestock size -0.063** 0.029 -2.200 0.028
Crops types 0.067 0.074 0.900 0.368
Seed 0.407* 0.217 1.880 0.060
Rotation -0.514** 0.211 -2.440 0.015
Income 0.020 0.016 1.300 0.193
Experience 0.035 0.022 1.590 0.112
Row planing -0.600*** 0.208 -2.890 0.004
Credit 0.416** 0.205 2.030 0.042
Constant -1.076 0.699 -1.540 0.124
sigma_v 0.201 0.023

*p< 0.10; **p< 0.05; ***p< 0.01
4, Conclusion

The objective of this study was to analyze wheatlpction efficiency in different agro-ecologiesdadentify
the sources of inefficiencies in production. A Cdbbuglas stochastic frontier model and cross-seatidata
were used. Farm inputs and output data were cellefrbom randomly selected farm households for 2032/
cropping season. The analysis of the data resiuttadean technical efficiency estimates of 57 perc8g
percent, and 78 percent for the lowland, midland] highland agro-ecologies, respectively. This shomat
smallholders were inefficient in wheat productionthe study areas; and improvement in technicadieffcy in
wheat production needs attention as it providesifsignt source of enhancement in wheat output. Shwerces
of inefficiencies were mainly related to farmingpexiences and skills, availability of labor andebtock for
farm operations and other inputs, access to impgt®eed and credit as well as adoption of yield ecing
farming practices. Though production efficiency waktively higher in the midland agro-ecology, rthavas
disparity of production efficiency among agro-eapés and within agro-ecology. The efficiency ranfesn
about 24 to 94 percents among all sample farm hmlds, implying that there is more scope for insheg
wheat output with the current technology and irpuéls.

Smallholders access to improved seed and credittipe of crop rotation and planting seed in-rovailability
of animal power and family labor, age of househb&hd were significant factors that influenced wheat
production efficiency. In the lowland agro-ecologytput elasticities associated with land, labdremical
fertilizers and other inputs (seed and pesticidesle positive and significant, with output elasi&s of other
inputs being the highest. This implies increasdlization of these farm inputs can enhance wheatlpctivity
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in the lowland agro-ecology. Similarly, the respwasess of wheat output to the changes in the giembf
land and chemical fertilizers utilization was pog@tand significant in midland agro-ecology. In thighland,
the output elasticities of land and chemical femgils were significant with negative elasticityaftput due to
land. This might be due to the less suitabilitytted high land agro-ecology for wheat productione Highland
is more conducive to barley production. Farmeratiatly prefer barley to wheat, and allocate mamenfinputs
to barley production.

The results suggest that improving wheat produgtiveeds due attention of technical efficiency fardh inputs
utilizations in all agro-ecologies as well as fanouseholds’ socioeconomic characteristics thatcatfchnical
efficiency in wheat production. Agricultural reselarand extension activities need to target agrdegol
orientation, levels of farm inputs in productionnda production efficiency determinant socioeconomic
circumstances of farm households.

References

Arega Demelash Alene (2010). Productivity growtld affects of R & D in African agriculturedgricultural
Economics 41: 223-238.

Battese, G.E., and Coelli, T.J. (1995). A model fechnical inefficiency effects in a stochastic nfiier
production function for pane datampirical Economics 20: 325 — 332.

Braun, H.J., Atlin, G. and Payne, T. (2010). Miditation testing as a tool to identify plant respono global
climate change. In: Reynolds, CRP.(ed.). Climaginge and crop production, CABI, London, UK.

CSA (Central Statistical Agency of Ethiopia) (2018eport on area and production of major crops;apei
peasant holdingsneher season, volume 1, statistical bulletin. Addis Ababa

CIMMYT (International Maize and Wheat Improvemengrier) (2012). Wheat for food security in Africa.
Africa’s food security and the changing demandvwibeat over the coming decades.

Coelli, T. J., D. S Prasada Rao, C. J. O’'Donnelfj &. E. Battese (2005An introduction to efficiency and
productivity analysis 2" ed. Springer, New York. NY.

Diao, X., Headey, D., Johnson, M. (2008). Towagteen revolution in Africa: What would it achiewamd what
would it requireAgricultural Economics 39: 539-550.

Dixon, J., H.-J. Braun, P. Kosina, and J. Crouats(e(2009). Wheat Facts and Futuge®9. Mexico, D.F.:
CIMMYT.

EIAR (Ethiopian Institute of Agricultural Researcf@011). Coordination of national agricultural rassh
system, English and Amharic versions, EIAR, AddimAa.

Headey, D.D., Alauddin, M., Rao, D.S.P. (2010). lakpng Agricultural Productivity Growth: An Inteational
PerspectiveAgricultural Economics 41: 1-14.

Krejcie, R.V. and Morgan D.W. (1970). Determinisgmple size for research activiti€sducational and
Psychol ogical Measurement 30: 607-610.

Okpe, I.J., C.C. Abur and Omniyi S.O. (2012). Reseuwuse efficiency and rice production in Guma lloca
government area of Benue state: An applicationtafhastic frontier production functioimternational
Review of Social Sciences and Humanities 1(3): 108- 116.

Rashid, S. (2010). Staple Food Prices in Ethiopigoaper prepared for the COMESA policy seminar on
“Variation in staple food prices: Causes, consegeaeand policy options”, Maputo, Mozambique, 25-26
January 2010, under the African Agricultural MaikgtProject (AAMP).

Rosegrant, M.\W. and Agcaoili, M. (2010). Global doa@lemand, supply, and price prospects to 2010.
International Food Policy Research Institute, Wagtan, D.C. USA.

163



