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ABSTRACT

Motives: Agricultural sector in Ethiopia is characterized by its poor performance, despite the
livelihoods of the large population of the country depends on agriculture. Sesame is an important
cash crop and plays vital role in the livelihood of many people in Ethiopia. However a number
of challenges hindered the development of sesame sector along with the productivity.

Aim: This study attempted to analyze production efficiency of sesame producers in Bench Maji Zone
of Southwest Ethiopia. The study used both primary and secondary data sources. Purposive sampling
techniques were employed to draw 270 sesame producer farm households. Descriptive statistics and
econometric models were used to analyze the data.

Results: The estimated stochastic production frontier model indicated that input variables such as
inorganic fertilizer, sesame seed, oxen power, labor and chemicals found to be important factors
in increasing the level of sesame output in the study area. The result further revealed significant
differences in production efficiency among sesame growing farmers in the study area. Applying the
Cobb-Douglas functional form the average, technical, allocative and economic efficiencies found
are 50.72%, 86.83% and 44.2% for sesame producers, respectively. Also among fourteen variables
used in the analysis of determinants, experience in sesame farming, education level, farm income,
total cultivated land, social responsibility, frequency of extension contact, participation in off/non-
farm activities, credit, proximity to market and soil fertility were found to be significant sources
of technical, allocative and economic inefficiencies of sesame producer farmers. Strengthening
education, extension service, credit access at affordable interest rate and accessibility of transport
services and motivating farm household to participate different training as well as their experience
sharing with other sesame producing farmers improve productivity of sesame production. Therefore,
those important socioeconomic and institutional factors which are mentioned above must take into
account to improve the productivity of sesame in the study area.
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INTRODUCTION

Ethiopia’s oilseed sector, which is rapidly growing
to meet both local and foreign demand, plays a vitally
important economic role in generating foreign
exchange earnings and income for the country.
A variety of oilseeds are grown in Ethiopia, of which
sesame is by far the most important both in terms
of volume, value and export earnings [NABC, 2015].
Sesame is one of the oldest oilseeds known to human
being with a wide production dimension extending
from the tropics to temperate zones. Globally, the
top largest producers of sesame are Myanmar, India,
China, Sudan, Uganda and Ethiopia [Girmay, 2018].
Evidence also indicated that Ethiopia ranked third in
Africa in terms of sesame production [Wijnands et
al., 2009, Hagose, 2017]. In terms of export potential,
Ethiopia is the third world exporter of sesame seeds
after India and Sudan [Alemu & Meijerink, 2010,
Temesgen et al., 2017]. Sesame is the second major
export cash crop in Ethiopia, next to coffee [Abebe,
2016].

In Ethiopia, sesame mainly grows in Tigray,
Amhara and Oromia regions of Ethiopia. Southern
Nations, Nationalities and Peoples Region is also
becoming an area of sesame production and attraction
for investors because it produces sesame that meets
international standards. According to [CSA, 2017]
reports on area and production of sesame by small
farmers and medium/large commercial farms, the
total production of sesame by both small farmers and
commercial farms was 2,678,665.46 quintals from
337,926.82 hectares of land with productivity of 7.93
quintals per hectare. Bench Maji Zone is one of the
potential areas for sesame production. According
to Bench Maji Zone Agricultural Office 2017, the
total sesame produce was 34,915.91 quintals and
8,215.35 hectares were covered by sesame with average
productivity of 4.25 quintals per hectare.

Increasing agricultural production especially
producing high value crops for export and productivity
focusing on smallholder agriculture is continued
to be a priority during the Second Growth and
Transformation Plan (GTP II) as source of growth and
poverty reduction through ensuring household and

national food security [MoFEC, 2015]. Towards the
realization of the above objectives, several policies and
strategies were designed and implemented. According
to studies of [Wijnands et al., 2009, Sorsa, 2009,
Kostka & Scharrer, 2011, FAO, 2015, Girmay, 2018]
Ethiopia has ample potential for sesame production.
This is mainly linked to sesame natural flexibility to
adopt different soil types and harsh environments
as well as Ethiopian diversified agroecology and
potential of arable land, water, labor force, and market
opportunities. Additionally, there is a considerable
demand for Ethiopian sesame seed at international
markets [Sorsa, 2009]. This indicates that, growth and
improvement of the sesame sector can substantially
contribute to the economic development at national,
regional and family levels.

However, despite the country has high potential
to increase production and rapidly demand growth
in the international market of Ethiopian sesame, the
productivity of the crop is low as compared to its
potential yield due to different production-related
problems as indicated in studies by [Wijnands et al.,
2007, Sorsa, 2009, FAO, 2015, Girmay, 2018, Hagose,
2017, Desale, 2017, Kedir, 2017]. Nowadays, sesame
mainly grows in Bench Maji Zone in a wide range but
its production and productivity is low as compared
to national productivity. This all shows there was
wider gap of inefficiency in sesame production in
the study area. Although the analysis of technical
efficiency of sesame farming is important, there are
limited empirical studies in Ethiopia, particularly on
the estimation of allocative and economic efficiencies
of sesame farming in southwestern parts of the
country. Understanding the levels of these efficiencies
and their determinants will contribute a lot to the
identification of production constraints at farm level
and thereby improve the food security and income
of farm households. This study, therefore, sought of
analyzing production efficiency of sesame producer
farm households in Bench Maji Zone, Southwest
Ethiopia. Specifically, the study aimed to estimate the
level of technical, allocative and economic efficiencies
of sesame producers; to identify the determinants
for variation of inefficiencies of sesame producers
in the study area.
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RESEARCH METHODOLOGY

Description of the Study Area

Bench Maji Zone is one of the zones in Southern
Nations, Nationalities and Peoples Region, Ethiopia.
The zone has a total area of 19965.90 km?. It lies
between 5933’-7921" latitude and 34°88-36%14’
longitude with an elevation ranging 500 up to 2005
meters above sea level. The zone has a total estimated
population (in 2015) of about 806,381 [CSA, 2013].
The agroecology of the zone, out of the total land
size 52% Kola, 43% Weinadega and 5% Dega. The
mean annual temperature of the zone ranges between
15.1-27°C and the mean annual rain fall ranges
400-2000 mm. According to the land utilization data
of the region, 174,678 ha cultivated land, 335,030 ha
forest, bushes and shrub covered land, 79,248 ha
grazing land, and 493,395 ha of land is covered by
others [BMZAO, 2017].

Types, Sources and Methods of Data
Collection

Both primary and secondary data sources were
used. Primary data was collected from sample farm
households using interview schedule. The ques-
tionnaire was pre-tested and amended based on the
feedback received during pre-test. The enumerators,
who can speak the local languages and are familiar
with the culture of the local people was selected and
trained on data collection procedures and interview
techniques in order to simplify the complexity of data
collection. Secondary data sources was obtained from
Meinit Goldiya and Guraferda Districts Agriculture
Office, governmental and non-governmental insti-
tutions reports and others including both published
and unpublished documents.

Sampling Technique

Purposive and three-stage random sampling
techniques were employed for this study. Two Dis-
tricts, namely Meinit Goldiya and Guraferda, were
purposively selected based on the potentiality

of sesame production from 9 (Nine) districts of Bench
Maji Zone. In first stage, Kebeles! in each District
was grouped in to sesame growers and non-growers.
In the second stage, among the sesame growing kebe-
les, seven kebeles (Kushanta, Dega and Genbab kebe-
les from Meinit Goldiya district and Kuja, Gabika,
Semerta and Sega kebeles form Guraferda district)
were selected randomly. Third stage, from the list
of 9210 sesame producers in Bench Maji Zone,
270 sample households was selected randomly, using
probability proportionate to size. Sample size was
determined following a simplified formula provided
by Yamane [1967]. Accordingly, required sample size
at 95% confidence level with degree of variability
of 5% and level of precision equal to 6% was used.

N 9210

= = =270 1
14+ N(e)?2 1+ 9210(0.06)2 @

n

Where, n sample size, N population size (sampling
frame) and e level of precision considered 6%.

METHOD OF DATA ANALYSIS

Descriptive statistical tools such as mean, standard
deviation, percentages and frequency were used.
In the econometric analyses model the stochastic
frontier model along with dual cost frontier is applied
to estimate efficiencies and the relation between farm
level socio-economic and institutional variables.

To estimate sesame production efficiency, the
parametric stochastic efficiency decomposition
approach, in which an additional random error v,
is added to the non-negative random variable u;, was
specified as follows in Equation 2.

yi = f(x;B;) +vi —wy )

Where: i - is the number of sesame producing
farmers, y; — is sesame output measured in quintals,
x; — is a vector of input quantities used by the jth
sample farmer, 3; - is a vector of unknown parameter
to be estimated, f(.) - is Cobb-Douglas production
function, v;—is the random error term, independently

1 Kebele is the lowest administrative unit.
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Table 1. Description of the variables used in parametric stochastic production and cost frontier analysis

Variable o Expected
. Type Description and measurement .
Notation sign

Ln (SOUTP) Continuous Natural log of the total output of sesame obtained from the it farm in quintal

Ln (LAND) Continuous Natural log of the total amount of land allocated for sesame in hectare by the i® household +

Ln (FERT)  Continuous Natural log of the total amount of inorganic fertilizer in kilogram applied by the it house-

hold i
Ln (OXN) Continuous Natural log of the total number of oxen days used by the it household
Ln (LABOR) Continuous Natural log of the labor force (family and hired) which is all measured in terms of man-days +
Ln (SEED)  Continuous Natural log of the quantity of sesame seed used by the i household measured in kilograms +
Ln (PEST)  Continuous Natural log of the quantity of chemicals such as herbicides or pesticides used as an input .
by the ih household measured in Liters
Ln (C) Continuous Natural Log of the minimum cost of sesame production for the i household measured
in Birr
Ln (Px;) Continuous Natural log of total rental price of land per hectare (Size of land * Price/hectare) measured -
in Birr
Ln (Px,) Continuous Natural log of the total price of seed (Kilograms * price/kg) measured in Birr +/-
Ln (Px;) Continuous Natural log of the total price of fertilizer per hectare (Kilogram * Price/kg) measured in Birr +/-
Ln (Px,) Continuous Natural log of the total price of oxen days used by the i" household measured in Birr +/-
Ln (Px;) Continuous Natural log of the total price of labor during farming measured in Birr +/-
Ln (Pxg) Continuous Natural log of total price of chemicals such as pesticides and herbicides (Liter * price/liter) +/-
Age Continuous Refers to the age of the household head measured in terms of years -
Farming Continuous Experience of household head in sesame farming; measured in years .
Experience
EDUC Continuous Highest level of formal education (grades) completed in years +
Family Size ~ Continuous Number of people in the household in terms of count +
Off/non-farm Dummy It is a dummy variable & measured as 1 if the household is involved in off/non-farm .
activity activities and, 0 otherwise
Livestock Continuous The number of livestock owned by the household in terms of TLU -
holding
Total culti-  Continuous Refers to the area of cultivated land allocated to all crops that the house hold managed N
vated land in terms of hectare
Farm Income Continuous It is the amount income obtained from farm activities measured in Ethiopian Birr +
Frequency  Continuous Frequency of the extension agents visit farm of households measured in terms of count +
of ex-contact
Credit Continuous It is the amount of money that the household head borrowed from formal and informal .
Amount financial institutions measured in Ethiopian Birr
Proximity Continuous It is the average distance of the farm plots from the residence of the household measured N
to farm in kilometers or walking minutes
Soil Fertility Dummy It takes a value of 1 if the household head perceives his/her plots as fertile and 0 otherwise +

Proximity Continuous Distance from the household’s residence to the nearest market in terms of walking minutes
to Market

Social Dummy It is a dummy variable that takes a value of 1 if the household head participate in social
Responsibility responsibility and 0 otherwise

Source: own elaboration.
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and identically distributed as v;~ N(0, 63) is intended
to capture events beyond the control of farmers,
u; — it is a non-negative random variable as 1~ N(, 62)
is intended to capture technical inefficiency of the
ith farmer.

The technical efficiency (TE,) of the ith _ farmers
can be estimates by using the expectation of u;
conditional on the random variables (¢;) as shown
by Battese and Coelli [1995]. The TE, of an individual
farmer is defined in terms of the observed to the
corresponding frontier output given the level of input
can be calculates as

7E = Vi = exp(xiB; + v — u;)
i ===
y exp(xiﬁj + vi)

=exp(-u;) (3)

The functional relationship between input and
output used in the SPF can be specified as follows:

InSOUTP = f(By + f1 InLAND + S, InF ERT +
B3 InOXN + B,InL ABOR +
Bs M SEED + By In P EST + ¢;) 4)

Where: SOUTP - it is the total output of sesame
obtained from the ith farm in quintalz, LAND - is the
total amount of land allocated for sesame in hectare
by the ith household, FERT - is the total amount
of Inorganic fertilizer in kilogram applied by the ith
household, OXN - the total number of oxen days
used by the ith household, LABOR - is the labor
force (family and hired) which are all measured
in terms of man-days, SEED - is the quantity
of sesame seed used by the it? household measured
in kilograms, PEST - is chemicals such as herbicides
or pesticides used as an input by the ith household,
f () = Appropriate functional form (e.g. Cobb-
Douglas or Translog functional form), B, B, =
vector of unknown parameters to be estimated, and
&;= composed error term; and f3, = is the y — intercept,
and where: g, = v, - u;

21 quintal = 100 kilogram.

The dual cost frontier was computed as:

InC=mna,+aInPx;+a,nPx, +azInPx;+
a,InPx, +asinPxs+agInPxg+a,Y

®)

Where, C - is minimum cost of production per
sesame farmer, Px, - is the seasonal rent of a hectare
of land in the study area (Birr), Px, - is the cost of
seed (Birr), Px; — is the Cost of fertilizer (Birr), Px, -
is the cost of oxen (Birr), Px; - is the cost of labor
(Birr) and Pxg - is the cost of chemicals (Birr),
Y* - is the output of sesame in quintals adjusted for
statistical noise, -« are parameters to be estimated,
a, is the y - intercept. It is expected a priori that
the coefficients of Px,, Px,, Px;, Px,, Px;and Px;
will be positive. The list of the variables used in the
parametric stochastic Cobb-Douglas production, dual
cost frontier and inefficiency effect model and their
expected signs are summarized (Table 1).

RESULTS AND DISCUSSION

Descriptive statistics of variables used
in the stochastic frontier model

The production function was estimated using
six input variables. To draws some picture about the
distribution and level of inputs, the mean and range
of input variables presented in Table 2. The average
sesame yield produced by farm households was 3.98
quintal per hectare, with a standard deviation of 3.31,
maximum of 17.5 and minimum of 0.67 quintal per
hectare which is dependent variable in the production
function (Table 2). The higher standard deviation
result shows high variability of sesame yield among
the sample households in the study area. The land
allocated for sesame production, by sampled farmers,
ranges from 0.22 to 2.25 hectare with average land
size and standard deviation of 0.69 hectare and 0.42
respectively. The average amount of inorganic ferti-
lizers applied in the production of sesame by sampled
households was 33.97 kg per hectare. There was high
variation of fertilizer utilization in sesame produc-
tion by sample households. Also, 42.59% of sesame
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producers did not yet apply any fertility improvement
inputs in their sesame farm (i.e., they perceive their
soil fertility status as moderate or fertilizer). Whereas,
the remaining 57.41% had applied inorganic fertilizer
even though it was not as per the recommended rate
(100 kilogram per hectare) for both inorganic ferti-
lizers UREA and DAP (Table 2). Sample households,
on average, use 42.41 man days per hectare of labour
for the production of sesame during survey period.
The average oxen power used by sample households
was 11.67 oxen days per hectare. The other very impor-
tant variable, out of which production is impossible,
is seed. The amount of seed sample households’ used
was 12.70 kg, on average (Table 2). This indicates that
the average seed rate application for sesame produc-
tion by sample households is less than the research
recommended seed rate of 7-10 kilogram under rain
feed condition for broadcast planting. On average,
sampled households applied 0.55 liter of chemicals
such as herbicides, insecticides and pesticides per
hectare in the study area for the protection of sesame
farms (Table 2).

Table 2. Output and input variables used to estimate the pro-
duction function

Summary statistics

Variable description Standard Maxi- Mini-

deviation mum mum

Sesame output (Qt) 3.98 3.31 175  0.67

Land (Ha) 069 042 225 022

Seed (Kg/Ha) 12.70  11.12 38 2.12
Human labor (MDs/Ha) 42.41  20.82 128 14

Oxen power (ODs/Ha) 11.67  6.56 31.75 1.789
Inorganic fertilizer (Kg/Ha) 33.97  41.02 150 0
Chemicals (Lit/Ha) 0.55 0.78 2.75 0

Source: computed from survey data, 2018.

Econometric Model Outputs

This section presents the econometric model
outputs of production function, individual efficiency
scores and sources of differences in production
efficiency in the study area are discussed.

Test of hypothesis

Tests of hypotheses for the parameters of the
frontier model were conducted using the generalized
likelihood ratio. Accordingly four hypotheses were
tested, to select the correct functional form for the
given data set, for the existence of inefficiency, for
variables that explain the difference in efficiency.

The first test was made based on the value
of likelihood ratio (LR) statistics, which can be
computed from the log likelihood value obtained
from estimation of Cobb-Douglas and Translog
functional specifications. Then, this computed value
is compared with the upper 5% critical value of the ¥
at the degree of freedom equals to the difference
between the numbers of explanatory variables used
in the two functional forms (in this case df = 21).
For the sample farm households, the estimated log
likelihood values of the Cobb-Douglas and Translog
production functions were -265.25 and -259.69,
respectively. The computed value of likelihood ratio
(LR = -2(259.69-265.25) = 11.12 is lower than the
upper 5% critical value of the x* with its respective
degree of freedom (Table 3). Thus, the null hypothesis
that all coefficients of the square and interaction
terms in Translog specification are equal to zero
was not rejected. This implies that the Cobb-Douglas
functional form adequately represents the data.

Table 3. Generalized likelihood ratio tests of hypothesis for the parameters of SPF

Null hypothesis LH, LH, Calculated x2 (LR) value Critical x2 value Decision
Hy=f, B,,=0 -265.25 -259.69 11.12 32.67 Accept

Hyy=0 Reject H

HO: = 61 =... 614 =0 -286.03 -265.25 41.55 23.68 Reject HO

Source: computed from survey data, 2018. §

gkussehaile@gmail.com, gegebre954@gmail.com, @agegnehuworkye@gmail.com

194



Gemeyida, K.H., Yesho, E.G., Belayneh, A.W. (2021). Production efficiency of sesame producer farm households: The case
of Bench Maji Zone, Southwest Ethiopia. Acta Sci. Pol. Administratio Locorum 20(3), 189-201.

The second null hypothesis was H,,: y = 0, which
specifies that the inefficiency effects in the stochastic
production function were not stochastic. Since after
fitting the function with the required defined variables
the model output found that, log likelihood value =
265.25 (chibar? (01)-value = 20.64 and p< = 0.000).
Hereafter, the decision of null hypotheses H: y =0,
which specifies that the inefficiency effects are absent
from the model is rejected at 1% level of significance
for the sample households. The coefficient for the
discrepancy ratio (y) could be interpreted in such a way
that about 96.3% of the variability in sesame output in
the study area was attributable to technical inefficiency
effect, while the remaining 3.7% variation in output
was due to the effect of random noise (Table 3).

The third null hypothesis that the explanatory
variables associated with inefficiency effects are all
zero (H: §,=6,...= §;, = 0) was also tested. To test this
hypothesis likewise, LR (the inefficiency effect) was
calculated using the value of the Log-Likelihood func-
tion under the stochastic production function model
(a model without explanatory variables of inefficiency
effects: Hy) and the full frontier model (a model with
explanatory variables that are supposed to deter-
mine inefficiency of each: H,). The calculated value
A g = -2(265.25-286.03) = 41.55 is greater than the
critical value of 23.68 at 14 degree of freedom (Table 3)

the value of LR implying that, the null hypothesis (H,)
that explanatory variables are simultaneously equal
to zero was rejected at 5% significance level.

Estimation of parameters of production
function model

The result of the Cobb-Douglas stochastic produc-
tion frontier showed that amount of seed, inorganic
fertilizer, oxen power, human labour and chemicals
such as pesticides and herbicides inputs were found
to positively and significantly (at 1% significance level
except inorganic fertilizer and chemicals which is
at 10% level of significance) which are important
variables in shifting the frontier output to the right
as indicated in (Table 4). This indicated that at each
and every unit of these variables there is a possibility
to increase the level of output. But the amount
ofland under sesame is insignificant. This may imply
absence of significant variation in the amount land
used among households in sesame production in the
study area.

One of the appealing features of the Cobb-Doug-
las functional form is the direct interpretation of its
parametric coefficients as a partial elasticity of pro-
duction with respect to the input used. This attribute
allows one to evaluate the potential effects of changes

Table 4. OLS and Maximum likelihood estimate of stochastic production frontier model

OLS estimate model

Maximum likelihood estimate of SPF

Variable Coefficients (Stand.Err) t-value Coefficients (Stand. Err) Z-value
Ln(Land) -0.00889 (0.05009) 0.18 -0.00637 (0.03472) 0.18
Ln(Fertilizer) 0.03114 (0.02130) 1.46 0.03058* (0.01629) 1.88
Ln(Oxen) 0.24008** (0.10039) 2.39 0.22676*** (0.07087) 3.20
Ln(Labor) 0.46759*** (0.14991) 3.12 0.45716*** (0.10412) 4.39
Ln(Seed) 0.20737 ** (0.09298) 2.23 0.23615*** (0.07539) 3.13
Ln(chemicals) 0.13667 (0.08667) 1.58 0.12063% (0.06671) 1.81
Intercept -0.83388 (0.60268) -1.38 0.01502 (0.45182) 0.03
Gamma (y) 0.963*%*

LR -265.2526

F statistics 5.72%%%

Returns to scale 1.065

*, ** and ***, means statistically significant at 10%, 5% and 1%, level of significance respectively

Source: computed from survey data, 2018.
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in the amount of each input on the output. The input
variables inorganic fertilizer, sesame seed, oxen power,
human labour, and chemicals are the main inputs
in determining the output level of sesame for sample
farmers in the study areas. Whereas, the elasticity
of land allocated for sesame is very low implying that
this have less effect in determining the output level
at the best practice (the maximum technical effi-
ciency score).

The positive coefficients of inputs indicate a 1%
increase in inorganic fertilizer, sesame seed, oxen
power, human labour and pesticides yields 0.03%,
0.24%, 0.23%, 0.46% and 0.12% increase in sesame
output respectively. In other words, if all the inputs
are increased by 1%, sesame output would increase
by 1.065% as presented in Table 4 above. Labor was
found to be statistically significant and with expected
sign. Hence there may be shortage of labor during
sesame production. This means there is overlapping
of sesame farm activities with other crops usually
happened and shared the available labors. Based on
the estimated parameters of the Cobb-Douglas pro-
duction function shown in Table 4, the parameters
of the corresponding dual cost function were derived
and formed the basis for computing allocative and
economic efficiency indices. The dual cost frontier
is given by:

LnC=7.813 + 0.069Px, + 0.084Px, + 0.012Px; +
0.018Px, + 0.131Px; + 0.066Px, + 0.035Y*

Production efficiency scores of sample
households

As indicated in Table 5 below, the results of the
efficiency scores indicated that there were wide ranges
of differences in efficiency among sesame growing
households in the study area. The mean technical
efficiency of sample households during the survey
period was 50.72%. The technical efficiency among
households ranged from 7.06% to 91.35% (Table 5).
This wide variation in household specific efficiency
levels is consistent with study conducted by [Abu et
al., 2012, Ike & Inoni, 2006, Ermiyas et al., 2015].

Table 5. Summary statistics of estimated TE, AE and EE of sam-

ple households
Detsi(c;lip— Mean 32?3?2?1 Maximum Minimum
TE 0.5072108  0.2454264 0.9135043  0.0706201
AE 0.8683139  0.085605 0.9751402 0.5218924
EE 0.4420332  0.2212191  0.8209329 0.0633757

Source: computed from survey data, 2018.

Similarly, the average predicted allocative effi-
ciency of smallholder sesame producers in the study
areas is 86.83%, ranging from 52.19% to 97.51%
(Table 5). Applying this procedure, the study found
that the mean economic efficiency of sesame pro-
ducers was 44.2% ranging from 6.34 to 82.09%.
The mean economic efficiency found in this study for
sesame producers is similar with the studies of [Endrias
et al., 2013, Abu et al., 2012, Mekonnen et al., 2013,
Ermiyas et al., 2015]. This also indicates the existence
of substantial economic inefficiency in the production
of sesame during the survey period (Table 5).

Determinants of efficiencies in sesame
production

In previous section, information about the exis-
tence of production inefficiency and measuring its
magnitude, examining the major factors causing
this inefficiency level is the next most important step
of this study. The driving force behind measuring
households’ efficiency in sesame production is to iden-
tify determinants to generate information in order to
make an intervention and improve the existing level
of efficiency. About 14 variables were hypothesized
to affect level of technical, allocative, and economic
inefficiency of sesame producers in the study areas,
out of which three of them were dummy variables
and the remaining were continuous variables. Most of
the variables were discussed in the descriptive result
section above. Hence, here only some of the variables
in the inefficiency model were discussed.

The coefficient of sesame farming experience is
positive as expected for both TE and EE significant at
1% and 5% respectively. This indicated that increased
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farming experience may lead to better assessment
of importance and complexities of good farming
decision, including efficient use of inputs. This result
is in consistent with the finding of [Kingsley et al.,
2015, Berhan, 2015]. As expected, education level of
the household head has a positive and significant effect
on TE at 5% but have unexpected sign for AE and EE
of sesame production at 5 and 10% level of significance,
suggesting that better educated household head can
understand agricultural instructions easily, have
higher tendency to adopt improved agricultural
technologies, have better access to information, and
are able to apply technical skills imparted to them
than uneducated ones. Thus, the level of education
of household head emerges as an important factor
in enhancing efficiencies of sesame production in the
study areas. This result is consistent with other similar
studies such as [Arega & Reshid, 2005, Msuya et al.,
2008, Sisay et al., 2016].

The model result shows that farm income have
positive and significant effect on farmers’ technical
efficiency in production. This shows that house-
holds having better farm income would devote their

time and effort in day to day farming activities and
able to use improved technologies thereby produc-
tion efficiency improved. Also, farmers with more
income from the farming sector could have the chance
of buying the required inputs for sesame production.
This finding is in line with the studies of [Berhan,
2015, Penda & Asogwa, 2011, Daniel, 2016]. The result
in Table 6 shows that, the coefficients of off/non-farm
activities indicated that the variable affects the level
of allocative efficiency positively and significantly.
In other words, those households engaged in some
off/non-farm activities are more efficient relative to
those who were not engaged in activities other than
their farm operations. The possible explanation is
that it would assist the households to supplement
other costs associated with their living, perhaps.
The result obtained is consistent with studies con-
ducted by [Hassen & Wondimu, 2014, Ermiyas
et al,, 2015]. This implies that farmers with more
off/non-farm income were technically efficient than
their counterparts even if it has insignificant in tech-
nical efficiency.

Table 6. Model results on production efficiency of sesame production significant variables

Variables E AP i
Coefficient Std.Err Coefficient Std.Err Coefficient Std.Err
Age 0.003756 0.010507 -0.001843 0.001887 -0.006608 0.008425
Sesame farming experience -0.115749*%  0.035325 0.003592 0.005218 -0.052338** 0.0233716
Education Level -0.112688 ** 0.047575 0.0287998* 0.014732 0.076292** 0.036524
Family size 0.037461 0.044289 -0.007470 0.0074505 0.018363 0.033239
Off/non-farm activity 0.000100 0.000122 -0.007479***  0.002806 -0.000113 0.000097
Farm income -0.000385%** 0.0001063 0.0029776 0.075399 0.000225*** 0.000079
Total cultivated land -0.560713* 0.3197096 0.0857461 0.053451 0.368759* 0.219108
Extension contact frequency  -0.062574 0.0895049 0.0335769**  0.014158 0.0386882 0.0624756
Credit Amount 0.0196534 0.0123576 -0.005373** 0.002343 -0.0166639* 0.0100841
Livestock holding -0.0483543 0.0317711 0.0035908 0.004796 0.0062035 0.0213434
Proximity to farm 0.0948362 0.0763032 0.0040572 0.008106 -0.0789699 0.0655422
Soil fertility status -0.859717 ***  0.2578617 -0.0575575 0.04166 -0.774897* 0.1855452
Social Responsibility -0.378203* 0.211051 -0.082360** 0.036374 -0.416829** 0.162718
Proximity to market 0.177999*** 0.0568428 0.027953** 0.009679 0.159124*** 0.043517
Constant 2.279698 ** 1.076654 3.480399** 0.7046029 0.7625497 0.806685

*, ** and ***, means statistically significant at 10%, 5% and 1%, level of significance respectively

Source: Model output, 2017/18.
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Extension contact has negative sign and is sig-
nificant at 5% significance level. Thus, this result
shows that consultation of extension agents increase
sesame production by decreasing level of allocative
inefficiency. This implies that the more the household
had extension visit, the less he/she would become inef-
ficient and the household thereby giving a room for
improvement in farm efficiency. This result is in line
with the results of [Fekadu, 2004, Musa, 2013, Haile-
maraim, 2015]. Contrary to this, Jema [2008] found
positive relationship between level of inefficiency and
extension service. The coefficient of amount of credit
had a positive and significant effect on both alloca-
tive and economic efficiencies at 5% and 10% signifi-
cance level respectively. It is an important element in
agricultural production systems. It allows producer
to satisfy their cash needs induced by the production
cycle. Credit availability shifts the cash constraint
outwards and enables farmers to make timely pur-
chases of those inputs that they cannot provide from
their own sources. This finding was consistent with
[Mussa, et al., 2012, Meftu, 2016].

Social responsibility of the household head has
a positive and significant effect on TE, AE and EE
of sesame production at 10 and 5% level of significance,
suggesting that responsibility in different social and
committee leadership give the farmers opportunity
of sharing information on improved production
techniques by interacting with other farmers and
experts thereby improve efficiency of sesame
production. Also, the coefficient of soil fertility status
is positive and significant at 1% level of significance
for TE and EE. This implies that, fertility of land is an
important factor in influencing the level of inefficiency
in the production of sesame or positively contributes
to economic efficiency of sesame. This implies that
households who allocated land which was relatively
fertile were better in economic efficiency. The result is
in line with the arguments of [Fekadu, 2004, Mustefa,
2014]. Finally, proximity to market negatively and
significantly influenced the technical, allocative and
economic efficiency of sesame production. Households
located in proximity to the nearby markets are found
to be more efficient than others. Nearby markets play

arole in easily accessing the required farm inputs and
sale of output without much cost/effort/ for transport,
travel time and search for information. A study by
[Hassen, 2011, Musa et al., 2015, Sisay et al., 2016,
Daniel, 2016] also confirmed the negative association
of distance of the farmers from the nearest market
with efficiency.

CONCLUSIONS

Result of the production function indicated that,
inorganic fertilizer, sesame seed, oxen power, human
labor, and chemicals were limiting constraints, with
positive sign as expected. The positive coefficients
of these variables indicate that, increased use of these
inputs will increase the production level to greater
extent.

Based on the study results found, this study
concludes that, there is a considerable variability in all
efficiencies and efficiency score of sample households
in the study area. Farming experience, education level,
farm income, cultivated land, social responsibility,
extension contact frequency, off/non-farm activities,
credit, proximity to market and soil fertility were
found to be significant sources of inefficiencies.
This suggests that, there exists a considerable room
to enhance the level of sesame production efficiency
i.e., integrated development efforts that will improve
the existing level of input use and policy measures
towards decreasing the existing level of inefficiency
will have paramount importance in improving the
productivity. Thus, the following recommendations
are forwarded based on the result of the study.

- Interventions by higher education institutions,
research institutes/centers in collaboration with
FTCs should plan, implement, and conduct practical
demonstrations in comprehensive way considering
issues like efficient resource use, cost reduction,
input optimization so that farmers could be
benefited from accelerated increase in productivity.

— The local government should give more attention
to facilitate formal education for all to attain
educated farmers in order to increase efficiency
and agricultural productivity of the country in the
long run.
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- Development programs should strength their sup-
port for farmers to improve and maintain fertility
ofland through awareness creation and introduction
of technologies that maintains fertility for efficient
production.

— Furthermore, attention should be given by local
government and supporting institutions through
developing crop specific extension packages, improve
market integration, and financial accessibility which
encourages the farmers to produce efficiently.
Therefore, those important socioeconomic and
institutional factors which are mentioned above
should be taken into account to improve the
productivity of sesame in the study areas.
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