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EFFECT OF FARM SIZE ON TECHNICAL EFFICIENCY OF TEF 

PRODUCTION: A CASE STUDY OF THE MORETNA-JIRRU 

DISTRICT, CENTRAL ETHIOPIA 

Abate Bckcle' , Machiel. F. Viljoel11 and Gezahegn Ayele) 

ABSTRACT 

III Ethiopia, where small farming households are predominamly 

subsistence producers, efficiency plays a signijicam role in 

boosting food productioll. Especially, as laruJ resources are 

becoming limited (scarce) with population expansion, increased 

food production is coming mainly from more effective use of 

existing resources and technological innovation. Although the 

Ethiopian govemmem, since 1980, focused Oil achieving food self­

sufficiency, the problem of food insecurity still persists in the 

country. 

The objectives of this paper are to reflect on the technical 

efficiency of small farmer households, the detenninants of technical 

efficiency, and the relationship between farm size and household 

food production in the clmral highlands of Ethiopia. The study 

employed the stochastic fromier production function approach and 

applied it 10 a total of 199 sampled farm households to examine 

efficiency of tef. 111e results revealed that large faf11lS are 

technically more efficiem th(1I1 small farms. The mean technical 
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efficiency is calculated to be 0.74 fo r large farms and 0.68 for 
small farms. This means that average levels of large and small 
farms were below the frontier by 26% and 32%, respectively. 
Stated differently, (he total Outplll can be increased by up to 26% 
jor large fa rms and 32% jor small fa rms above the actual outpUl 
levels attained in the study area during tile survey year. In the 
stochastic j rolllier analysis, six inpm jactors (land area, seed, 
DA P, urea, labour and traction) are considered, of which four 
fa ctors (land area, labour, quafllity of DAP and urea used) had a 
statistically significalll positive influence on yield at J % andlor 5 % 
probability level. Among the eight inefficiency factors postulated to 
influence technical efficiency oflef. jive of them have been found to 
be statistically significant at 1% andlor ~% probability level. 
These were land parcels, distance between parcels, number of oxen 
owned, family size, and income per household. It is , hence, 
important to give ottemion to existillg resource /lse and technical 
efficiellCY determillillg jactors to enhance productivity at fa rm level 
in the Moretna·Jirru district of Ethiopia. 

INTRODUCTION 

The agricultural sector in Ethiopia is characterized by seven major agro­
ecological zones: arid , semi-arid , sub-moist, moist, sub·humid, humid and 
per-humid . Tef grows in all four agro-climatic zones (MoA, 1998) . 

Tel is spelled in three different ways: tef, teff and t'ef in the li terature, but 
the spelling 'lef is the most widely used. Its scientific name is Eragroslis 

leI (Zucc.). It is the only cereal crop cultivated from the genus Emgroslis, 

which contains about 350 species (Hailu and Seyfu, 2000). 
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At present, te! const itutes 28.4 % of rhe land area in Eth iopia devoted to 

seven cereal crops, fo llowt!d by maize (19.5%), sorghum (18 .3 %), \\theat 

(15.7% ) and barley (13. 1 %). During the 2003/04 cropping year , the share 

of Ie! production was 18.6% from the seven cereals, surpassed only by 

maize (28.3%) only (CSA, 2004). It is a well -known fact that leJ is one of 

the staple foods of Eth iopia . It has existed in Ethiopia since the recorded 

history of the country and some authors be lieve that it might have been 

domesticated by the pre-Scmiti'c inhab itants (Shaw, 1976). TeJ has 

orig inated and diversified in Erhiopia. Ethiopian farmers have grow ll it fo r 

centuries because of its various merits; o the rwise, it would not have 

ex isted after the introduct ion of other cereals (e.g . wheal, maize . etc .) . In 

fact. its area of cultivation is increas ing over time and currently it is the 

number one crop in this aspect. On the whole. the area devoted to Ie! 

cuhivation is increasing owing to I.he versati le merits of leJ lo the fanners. 

Firstly. both the grain and straw fetch a relat ive ly higher price in the 

market in cOltlpar ison to orher cereal crops. Secondly. te! is ;.111 adaptive 

crop to the changing enviromllents in the country and the refore farmers 

face low ri sk. In some environments. where fa nners face a complete crop 

fai lure due to moisture Slress, leJ is lheir choice 10 get some harvest. 

In the highlands of Ethiopia , the production of tef and wheat are 

considered to make a significant contr ibut ion to the fa rm household food 

security status. The quest ion remains as to how farmers wi ll survive when 

production factors are not efficiently used on t.he farlll. Traditional cereal 
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farming is not only low-yielding but also results in the mining of plant 

nutriems from the soil. Afler harvest, traditional 'fanners remove the 

straws for livestock feed , fuel and building materials. These practices 

leave no crop residue to restore soil nutrients and organic matters. 

As land resources are becoming increasingly scarce and P9Pulation 

increases. increased food production has 10 corne mainly 'from 

technological innovation and producti\.'ity increases, particularly of small­

holders as main food producers in developing coumries, 

The growth of crop production by small-scale producers depends on the 

need to improve productivity of farmlands. h is evident that productivity 

growth may be achieved th rough e ither technological progress or 

effic iency improvement , such as improved farmer education, 10 ensure 

that farmers use the existing resources more efficiently (Coelli, 1995), 

Several studies indicate that the existing low levels of technical efficiency 

hinder efforts to achieve progress in food security of the small households 

(Belele el 31" 1991 ; Seyoum el . 1. , 1997). 

Currentl y, the Ethiopian government has taken some measures and 

incent ives to raise productivity by helping farmers to reduce technical 

incfficiency and fostering the adoption of improved production 

tcchnologies. A prominent example has been the establishment of a strong 

extension component directed to the di ssemination of improved technology 

to small-scale farmers and the improvement of farmers' practices. 
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The need 10 improve lotal factor productivity of small -scale food 

producers so as 10 raise the level of Oll tpu t to meet the country's food 

consumption requirement would be a coherent and fu ndamenta l issue. 

Small-ho lde r farmers' productivity and income can be inc reased through 

efficient allocation of exist ing resources, if there are ineffic iencies. and 

through adopt ion of improved technologies (Kenea et al. . 1998). Small ­

holders in Ethiopia operate va rying farm sizes and it is uncerta in whether 

these sma ll -scale producers have the same or diffe rent levels of techn ical 

efficie ncy. 

Under th is premise, it was importalll to test whether the sma ll -scale 

producers have the same or different levels of techn ic;:tl efficiency under 

va ryi ng fa rm sizes. Hence, the aim of th is art icle is to report tech nical 

efficiency of the small farm sector. indicat ing its determi nants. and the 

rela tionship with fa rm size. 

DESCRI PTIOI OF T ilE STUDY AREA 

The study area, Monena-Jirru , is one of the districts of Scmic.:n (North) 

Shewa in the central highlands of Ethiopia. II is ;:111 agricultura l area lying 

at an altitude rang ing from \500-2650 me ters abovc sc.:a level. and has an 

average annual rainfa ll of 800 nUll. According lO the records of the 

Amhara Regional Bureau of Agricullu re. cum:ntly almost all of the land 
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area is under cultivation (BPED, 1999). The soi l of the cuhivated area is 
primarily ve rtisols. The area is well known for the production of crops 
such as wheat and lef followed by lentil , chickpea, grass pea and faba 
bean. Mosl of the farmers in the study area are food growers who prod lIce 
mainly to meet household food requirements using family labour. Any 
excess of crop output is sold to earn cash so as to meet other household 
needs (salt, o il , kerosene, etc.) and farming expenses. 

METHODOLOGY 

Survey Design and Sampling 

The resuhs of thi s article are based on farm-level data of 197 sampled 
farm households in the Moretna-Jirru district, which is one of the major 
wheat and Ie/producing districts in the central highlands of Ethiopia. The 
survey was conducted between January and September 200 1. Sample 
farmers we re selected randomly from the smallholder farmers in the srudy 
area . A two-stage selection technique was employed, where the first stage 
involved the random se lect ion of peasalll associations (villages) and the 
second the random selection of sample farme rs who were registered as 
members of a peasant association and who had official access to at least 
O.S hectare of arable land through the peasant association. A census 
carr ied OUI in March 1994 provided a sampling framework to randomly 
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select the households who had official access to state land . The tota l 

sample of farmers was classified into two groups based on farm size. 

Farm size is designated as the size of total cult ivated land operated by the 

fa rm households. Based on the farm size, those whose farm size was 

larger than two hectares (statisticall y significant) are classified as large 

fa rm size households while those whose farm size was equal or less tJlall 

two hecta res were classified as small farm size households. Out of the 

total 197 sampled farmers, 95 were class ified as having large farm size 

and 102 as hav ing small farm size. 

For the purpose of efficiency analys is. information was collected on tef 

output , as the dependent variable in the analys is. Six input categories and 

eight ineffic iency effects that might explain effic iency differentia ls among 

farm households were defined and uscd in the production function model 

(Table I). 

Analytical Pr ocedure 

Following data collection, data were coded and entcrcd into SPSS Version 

10.1 computer software for analysis. Ana lytical techniques app lied 

included t-test, chi-squa re tcst , ANOVA and correlation analysis. 

Frequency and group means were also computed for diffe rent var iables. 

The {-lest was run to detect statistica lly significant differences in the 

cont inuous variables rep resenting the character istics of farmers who have 

sma ll farm size versus tJlOse who have large farm size. The chi -square tcst 
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was run for discrete variables to detect any systematic association between 

farm size and specific farm characteristics. 

The Stochastic Frontier Model 

Stochastic frontier function was employed to analyze the data set collected 

for the two groups of farmers. The stochastic frontier model for merged 

farms (small and large), of the type proposed by Battese and Coelli 

(1995), was run to estimate the coefficients of the selected variables and 

mean technical efficiency. The same variables were used for both groups 

to compare the results of technical efficiency between the two groups. 

The stochastic frontier model for farmers who produce tef is defined by 

In (Y,) = ~o + ~ , In (Area,)+ ~2 1n (Seed,) + ~Jln (DAP,) + ~.In 

(Urea, + ~,ln(Labor,) + ~.In (TractioIl;) + 

Vi -U i ----------------------------------------------------------- (I ) 

Where the subscript i indicates the i-th farmer in the sample 

(i = 1, 2, ... , N); 

In represents the natural logarithm; 

Y, is tlle yield of Ie! (kg/ha); 
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Area, seed , diammonium phosphale (DA P), urea , labour and traction are 

as defined inTable I, below. 

The ps are unknown parameters to be estimated; 

The V,s are assumed to be independem and identically distr ibuted random 

errors having a normal (0, a} ) distribution; and 

The U,s are non-negati ve random va riables. called technical ine rticiency 

effects, which are assumed to be independent ly distr ibuted such that Uj is 

defined as a by the lruncation (at zero) of the normal dislribulion with 

mean, iJ. j, and va riance, 0
2; where 11, is defined by: 

j1, = Clo + a l (Age,) + ~ (Experience,) +aJ(Educat ioll,) + 

oiParcel;) + a s (Distance,) + 0 6 (Oxen,) + (17 (Family size,) + 

a. (I ncome,) - --------------- ----------- ---- ----- ------------------------- (2) 

Where a-coefficients are unknown parameters to be estima ted, togethe r 

Wilh the va riance parameters, which are expressed in lerms of age, 

experie nce, educalion, parce ls, distance, oxen, family size and income as 

defined in Table I . 

9 



Abate Beke le, Machiel. F. Vi ljoen, Gezahegn Ayele: Effect of Farm ... 

Table 1. Variable definitions for stochastic frontier and inefficiency 
effects for tel production in the Moretna-Jirru district, 2000/2001 
cropping season 

Variables Descriotions 
Yield Yield of ref. k./ha 
Innut cateflo ries 
Area The size of let area , ha 
Seed ref seed rate, k2/ha 
DAP The amount of DAP aoolied to lef, k2/ha 
Urea The amount of urea applied to eef, kg/ha 
Labour Labour input used in tef production, man-

hoursfha 
Traction Oxen input used In Ie! production, oxen-

hoursfha 
Inefficiencv effccts 
A.e Al:!e of the household head, years 
Experience Farming experience of the household head, 

I vears 
Education Dummy variables (1 = if educated and O~ 

otherwise) 
Parcel No. of parcels or plots of land the household 

I nossesses 
Distance A verage walking distance between parcels, in 

minutes 
Oxen No. of oxen owned by household 
FamilVsizc Famil y size of a household 
Income Income of the household, Birr 

The stochastic frontier model for the combined small and large fanns of 

tel producers is defined by equations ( I) and (2). The production function, 

defined by equation (I), specifies that the two groups may have different 

mean levels of tef output. 
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The model for the technical effec ts, defi ned by equation (2), spec ifics that 

the technica l inefficiency effects in the stochastic frontier ( I) are a 

funct ion of age, farming experience, education, parcels of land , distance 

between parcels, number of oxen owned by household , family siz.e and 

total income per household . More years of formal education and fa rming 

experience with larger fam ily size, higher income per household , and 

more oxen are expected to result in smaller va lues of the lechnical 

ineffic iency effects, whereas the older farmers, more parce ls of la nd and 

la rger distances between land parcels are expected to have greate r 

ineffic ienc ies. 

The maximum- likelihood estimates for the parameters of the stochastic 

frontier were obtained by using the program. the FRONTIER Version 4 . 1 

(Coell i, 1996). Estimates of the variance parameters are as follows: 

................................................. (3) 

y = 0' /,0'/ 

The y-parameters indicated above have a ~alue between z.ero and one. The 

discrepancy parameter (y) is an indicator of the relative var iab ility of the 

two error component . If y approaches to zero, thi s implies that lhe ru. ndom 

effet: t dominates the variation between the fromier output level and the 

actua lly obtained OUipUi level. Conversely as y approaches to Qne, it can 
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be assumed that the variations in output are determined by technical 

inefficiency. 

The technical efficiency of a fanner is defined as the ratio of the observed 
output to the frontier' output that could be produced by a farm operating at 

100% efficiency. 

The technical efficiency of production of the i-th farmer (TE;) in the 
appropriate data set, given the levels of inputs, is defined by: 

y 
TE ,= ( ) () = exp(- Il.) F X i ;{3 exp Vi 

------------ (4) 

The technical efficiency of the farmer is between ze ro and one and is 

inversely related to the level of the technical inefficiency effect . The 
technical efficiencies can also be predicted using the Frontier Program, 
which calculates the maximum-likelihood estimator of the predictor for 
equation (4) that is based on its conditional expectation (Bauese and 
eoelli. \988), 

The stochastic frontier outputs, which include the effects of the random 
errors in the production but not the technical inefficiencies of production, 
are important in comparing the productivity of small and large farms. 
Given the spec ifications of the stochastic frontier models (1) and (2), the 
stochastic fromier Output for the i-tb farmer, Vi· is the observed output 
di vided by the technical efficiency (TE j). 
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-------------- (5) 

The mean frontier outputs are estimated for ave rage input values fo r small 

and large farms in order to compare the overall technical efficiency of the 

two groups o f farmers. 

EMPRICAL RESULTS AND DISCUSSION 

Technical Efficiency for Tel Production 

A summary of the va lues of the vnriab lcs, which were lIsed in the lef 

fron tier ana lys is, are presented in Table 2. It is observed fro m the summary 

that there is no major yield di fference betwecn the two farm groups. Large 

famls allocated on average morc land to leJ, used more oxen and applied 

more fe rti li zer (DAP and urea) per hectare than small farms. The average 

age of famlCrs, fanning experience and education level were 41.46, 18.69 

and 0.76 years for large farms and 40.17, 16.40 and 0.65 years for small 

farms, respectivel y. The average number of land parcels on large and small 

fanns was 6.06 and 4.04, respectively. The average time req uired to walk 

between parcels on large farms was 22.38 minutes, whereas on small faons 

it was 18.88 minutes. Large famls have bigger family sizes ~lnd higher 

houseiv)ld incomes (2,077.44 Birr) than small farms ( 1,288.7 I Birr). 
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Table 2. Summary statistics of variables for small and large farm size 
households inte! production in the Moretna-Jirru district, 
2000/2001 cropping season 

Variablt'!l Small fann (n t - 102) 
Mean SId Min Max Mean 

0" value value 
Yield 1403.27 368.92 800.00 21 60.00 1601.81 
Area 0.36 0. 13 0.13 0.15 0.56 
Seed 34.80 5.1J.1 24.00 44.00 34.44 
OAP 11 3.20 20.27 95.32 150.00 149.53 
Urea I JJ.56 22.32 98.00 197.04 160.22 
Labour 1094.63 164.34 768.00 1416.00 1073.44 
Trac· 83.88 13.86 56.00 136.00 %.57 
lion 
Aj!;c 40.17 13 .69 23.00 79.00 41.46 
hpe- 16.40 12.02 3.00 50.00 18.69 
rience 
Educa· 0.65 0.48 0.00 1.00 0.76 
tion 
Parcel 4.04 1.22 2.00 8.00 6.0)' 
Dis· . 19.14 8.50 5.00 45.00 22.40 
lance 
Oxen 1.02 0.5 1 0.00 3.00 1.56 
Family 5.31 1.81 2.00 9.00 6.19 
size 
I_e 1288.71 761.94 120.00 3269.00 2071.44 

-

tn = Number of lef growers selected for frontier Junction 

Source: SUrl'ey dalO.l00J 

Maximum-likelihood Estimation 

La"efarm (n dl5) 
SId Min Max 
De, value value 

352.69 800.00 2240.00 
0.21 0.25 1.50 
5.78 20.00 60.00 

21.07 100.00 165.00 
22.20 100.00 175.00 
44.40 152.00 374.00 
15.35 64.00 128.00 

10.76 25.00 80.00 
10.46 3.00 44.00 

0.43 0.00 1.00 

1.94 3.00 13.00 
9.7 1 5.00 60.00. 

0.52 0.00 2.00 
1.97 2.00 11.00 

1360.20 192.50 5910.00 

One can use either a farm group or a merged analysis to determine the 

maximum-likelihood estimation. The question is which approach will be 
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better to estimate the parameters. The merged farm analys is approach is 

more appropriate when the farms considered are localed in the same 

region, have the same production sets al.ld share the same supper! 

structures. When farms do not have the same production func tion, the 

analysis for the two groups should be done separately (Assefa and 

Hidhues, 1996). 

Moreover, the efficiency scores 111 the stochastic fronlier mode l are 

determined relative to the best farms in the sample (Coe ll i et al. . 1998). 

Accord ingly, the mean efficiency scores from one sample group only 

reflect the dispersion of efficiencies within lhal group, but indicate nothing 

about the efficiency of that sample relative 10 the other group. Because il 

was necessary for this study to determine the efficiency of the small fa rms 

group relative to that of the large farm group , the merge farm ana lys is was 

better. 

The maximum-likelihood (ML) results of the estim3lion of Ihe parameters 

of the stochastic frontier production funct ion are presented in Table 3. The 

values of the likelihood ratio (LR), sigmarsquare (a2) and gamma (y) are 

statistica lly significant . This indicat.es thal the frontier model IS an 

adequate representation for the fa rms considered in the study. 

The estimated coefficients of all the input variables in the production 

func tion have positive signs as expected (Table 3). Increasing the lef area 

by 10%, ceteris paribus, will increase lef yield by about 2.87% . Similar 
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increases in OAP and urea application could increase. tef output by 1.65 

and 4.64% , respectively. From the estimated coefficients it is evident that 

access to land, urea, and OAP used are by far th~ most imponant 

va riables explaining differentiation in output. Access to land and 

application of urea fertilizer led to statistically significant increases in tef 

yield. An increase in the application of OAP also led to a significant 

increase in tefyield for the sampled farms. 

Causes of inefficiency in tef production on farms were also determined 

with the stochastic frontier analysis in a single-stage maximum likelihood 

estimate. From the estimated coeffic ients of the inefficiency variables, 

income, oxen, distance between parcels, family size and land parcels were 

statistically different from zero. 

Higher family income and owning more oxen and increased family size 

per household reduce inefficiency whereas increase in land parcels and 

distance between parcels in the inefficiency model reduce the technical 

efficiency of farmers bet:;ause farmers have to spend more time moving 

from place to place. The estimated coeffic ient for farming experience in 

the inefficiency models is negative. This indicates that as farming 

experience increases, inefficiency drops, though the magnitude is 

statisticall y insignificant. Similarly, the coefficients of age and education 

are positi ve but the values are statistically insignificant. 
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The sum of lef output elasticity is more Lhan one (1.23 1). which ind icates 

that farms are operati ng at increasing returns to scale. 

Table 3. Maximum-likelihood cstiumtes for parameters of the 

stochastic frontier of te/for combined households, the Moretna­

Jirru district , 2000/2001 CrOI)ping year 

M er p(!d f:lrlll .. 

Variable Parameter Coeflicients Standard error 

Stochastic Frontier 

tn (Area) p, 0.2873·*'" .0.1002 

tn (Seed) p, 0.0869' 0.0861 

t il (OAP) p, 0.1654*'" 0.1308 

tn (Urea) PJ O.4638*"'· 0. 1148 

tn (Labour) P< 0.1611 *'" 0.0427 

t n (Traction) p, 0.0668 0.0736 

Returns to scale 1.23 1 

Inefficiency Model 

A~e '" 0.0089 0.0044 

Exoerience '" - 0.005 1· 0.0049 

Education ", 0.0233 0.0455 

Parcel "J 0.0004· 0.0161 

Distance ,,< 0.0058** 0.0027 

Oxen '" 
-0.0433*'" 0.0546 

Family Size ", -0.0089' 0.0 11 3 

Income ", -0.0003*** 0.0001 

2 0.0535u * 0.0088 

Variance parameters y 0.9762*** 0.2766 

Log-Ukelihood Function 49.15 

Average Technical Efficiency 0.7072 

.... ** a"d .. indicate ~talislically sigllificalll differences f rom zero at / %. 

5% alld 10% lest level 
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Frequency Distribution of Technical :Efficiency 

The frequency distribution of the predicted technical efficiency and the 

summary statistics for both groups of farmers are presented in Table 4. 

The predicted technical efficiencies of large farms vary between 0.44 to 

0.98, with the mean technical efficiency close to 0.74. Small farms, on 

the other hand , operate at a mean technical efficiency of 0.68, which 

ranges from 0.35 to 0.97. Considering the standard deviation and 

coefficient of variation of the data distribution, it can be concluded that the 

technical efficiency of large farms is more stable than that of small farms. 

The large farms exhibit a variability of 15.95% compared to 25 .00 % for 

small farms . There is an overall significant difference in the efficiency 

index (P=.OO I) test level between the groups. 

The distribution of the predicted technical effici~cy for large farms 

ranges between 0.45 to 1.0, wh~reas the distribution of technical 

efficiency for small farms has a wider spread of values, ranging from 0.35 

<0 1.00. By the same token, about 55 % of large farms and only 41 % of 

small farms are clustered at the interva.l of 0.60 to 0.75. This implies that 

the majority of large farms achieved higher technical efficiencies than 

small farms. 
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Table 4. Frequency distribution predicted technical efficienc}, in the 

stochastic Ie! production rrontiers and summary statist ics ror 

dirrerent size households in the Morctna-Jirru district , 

2000/200 1 cropping season 

Efficiency intervals l .;l roe farms Small farm. .. Tnral 

N % N % N % 

0.351 - 0.400 0 0 4 3.9 4 2.0 

0.401 - 0.450 0 0 3 2.9 3 1.5 

0.45 1 - 0.500 I 1. 1 10 9.8 II 5.6 

0.501 - 0.550 0 0 6 5.9 6 3.0 

0.551 - 0.600 7 7.4 12 11 .8 19 9.6 

MO L - 0.650 24 25.3 10 9.8 34 17.3 

0.65 1 - 0.700 18 18.9 10 9 .8 28 14.2 

0. 701 - 0.750 10 10.5 9 8.8 19 9.6 

0.75 1 - 0.800 6 6.3 8 7.8 14 7. 1 

0. 80 1 - 0.850 II 11 .6 7 6.9 18 9. 1 

0.85 1 - 0.900 6 6.3 7 6.9 13 6.6 

0.901 - 0.950 6 6.3 12 11 .8 18 9. 1 

0 .95 1 -.1.000 6 6.3 4 3.9 10 5.1 
-

No. of observations 95 102 197 

Mean 0.74 1 0.683 0.707 

Minimum 0.44 0.35 0.35 

Maximum 0.98 0.97 0.98 

Std Dev 0 .118 0. 170 0.148 

C. V (%) 15.95 25.00 20.85 

t-value 2.95· 

*llIdicGres signiJicalll difference of efficiency index at I %restlevel between 

groups 
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One farm from the large farm group and seventeen farms from the small 
farm group were found to be poorly performing farms (less than 50% 
efficiency) . Similarly, six top performing farms were in the large size 
group, whereas fou r farms from the small size group were top performing 

fa rms (more than 95 % efficiency). 

SUMMARY AND CONCLUSION 

The mean technical efficiency of tel is calculated to be 0.74 for large 
farms and 0.68 for small farms. This means that average efficiency levels 
of large and small farms were below t.he frontier by 26 % and 32%. 
respectively . Stating otherwise, the total output can still be increased by up 
1026% for large farms and 32 % for small farms above the actual output 
levels attained in the study area during the cropping year. 

According to the analysis, land size remains a key variable in explaining 
differentiation in ou tput, especially in keeping farmers near to or on the 
production frontie r. Reduction in farm size and land fragmentation 
contributed to technical inefficiencies. 

Based on the results of the stochastic frontier production model eslimated 
in this sludy, significant technical Inefficiencies of production exist 
between small and large farm groups. This suggests that there is at least 
some room or scope for raising agricult:ural output through improvements 
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in technical efficiency. without reso rting to new improved (echnologics. 

The results found that the mean technical efficiency of the large farm 

group diffe rs from that of the small fa rm group 0 11 a sta tistita ll y 

significant level (P =.OO I). The mai n reasons for diffe rences in technical 

efficiency were that large farms allocated 0 11 ave rage more land to ref. 

used more traction (oxen) and applied more ferti lizer (DAP and urea) per 

hectare than that of small farms. 

The results that emerged from the technica l efficiency differenti als 

between small and large farm groups in the Morellla-Jirru district of 

Central Ethiopia have policy implications. A number of policy 

interventions are requi red if small-scale farmers a re to improve technical 

efficiency. These include, among others, rev isiting polic ies on land size 

and land distribution. Frequent redistribution and allocation of land has 

resulted in fragmentation. and in 100 small farms to support the livelihood. 

This in tu rn dec reases farm productiv ity and efficiency. Further studies 

are also needed to determine the minimum farm size (viable size) to 

support farm households. 
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