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ABSTRACT: The primary purpose of this study was to analyze the efficiency level of tea farms operated by owners and shareholders, and to
explore the effect of different decisional, structural and management factors on efficiency. The data were collected from a stratified sample of
138 tea farmers operated in Rize province Turkey in 2017. The data envelopment analysis (DEA) program was used to estimate the efficiency
scores. Tobit model was used to explore determinants of technical efficiency. Results disclosed that farmers can reduce their inputs use by
43% without compromising their yield level. However, they have low economic efficiency (0.41). Shareholder-operated farms were highly
efficient (0.76) than the owner-operated farms. The factors such as old tea parcels, high land slope, and altitude were having a significant
negative effect on farms’ efficiency. Applying fertilizer in the root zone or mixed with soil, terracing of farmland, and performing of soil test was
positively and significantly contributing to efficiency. Generally, the efficiency of tea farmers is low, and mostly farm management and structure
related factors were negatively affecting the farmer s efficiency. The farmers should be aware of associated benefits with early replanting tea,
fertilizer application in the root zone and terracing to control their production cost.

Key words: tea farming, technical efficiency, economic efficiency, owners, shareholders.

Estimando o nivel de eficiéncia de diferentes sistemas de cultivo de chas
na provincia de Rize na Turquia

RESUMO: O estudo analisa o nivel de eficiéncia de dois sistemas agricolas diferentes, tais como proprietarios e fazendas de cha operadas por
acionistas, bem como explorar o efeito de diferentes fatores de decisdo, estruturais e de gestdo na eficiéncia. Total de 138 produtores de cha
foram selecionados através do procedimento de amostragem estratificada na provincia de Rize. Os resultados revelaram que os agricultores
podem reduzir o uso de insumos em 43% sem comprometer seu nivel de produgdo. No entanto, eles tém baixa eficiéncia econémica (0,41). As
fazendas operadas pelos acionistas eram altamente eficientes (0,76) do que as fazendas operadas pelos proprietarios. Os fatores como antigas
parcelas de cha, alta inclinagdo de terra e altitude estavam tendo um efeito negativo significativo sobre a eficiéncia das fazendas. A aplicagdo
de fertilizantes na zona das raizes ou misturados com o solo, o terraceamento de terras agricolas e a realiza¢do de testes de solo contribuiram
de forma positiva e significativa para a eficiéncia. Geralmente, a eficiéncia dos produtores de chd é baixa, e principalmente os fatores
relacionados a gestdo e estrutura da fazenda afetavam negativamente a eficiéncia do agricultor. Os agricultores devem estar cientes dos
beneficios associados ao replantio precoce do chd, aplicagdo de fertilizantes na zona de raizes, terragos para controlar seu custo de produgao.
Palavras-chave: cultivo de chas, eficiéncia técnica, eficiéncia econémica, proprietdrios, acionistas.

INTRODUCTION tea farming, accounting for 78% of the country’s total
tea production (RTB, 2014). In this province, tea
enterprise is a huge source of income for more than
200,000 families who are involved in owner-operated
or shareholder tea farming, or are employees in a tea
factory (AYLANGAN, 2011).

A manager’s efficiency in using fewer
inputs to produce more output is of paramount
importance for a successful business (SIDDIQUE,

2014). Therefore, it is crucial to study and measure

Worldwide, tea is the second most
consumed and enjoyed drink. It has medicinal
properties so can be used for the treatment of various
human diseases (KHAN & MUKHTAR, 2013). Tea
is cultivated as a perennial crop in many countries
across the world such as China, India, Kenya, and Sri
Lanka. Turkey is the fifth largest tea growing country

in the world (WORLD ATLAS, 2016). The Rize
Province on the eastern Black Sea coast, which has
mountainous topography and climate suitability (UL
HAQ & BOZ, 2018), is the main tea producing area in
Turkey; 90% of the area in the Rize Province is under

a manager’s efficiency in such businesses. However,
most of the studies conducted around the world have
focused on the technical efficiency (TE) of a manager
in all disciplines, including agriculture. In agriculture,
many efficiency studies have focused on crop yield
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and livestock efficiency using production function,
mathematical programming with panel, cross-
sectional and aggregate data, and parametric and
non-parametric frontier function (TZOUVELEKAS
et al., 2001; SARAFIDIS, 2002; HELFAND, 2004;
IRAIZOZ et al., 2003; KYEI et al., 2011; AISYAH
et al., 2012; KALANGI et al., 2014; KARANI-
GICHIMU et al., 2015; HAQ et al., 2016; ABDUL-
RAHMAN, 2016; HAQ et al., 2017). Many studies in
Turkey have also addressed the efficiency of farmers
for production of different crops QABAY et al., 2004,
CINEMRE et al., 2006, BOZOGLU & CEYHAN,
2008, BAYRAMOGLU & GUNDOGMUS, 2008,
KILIC et al, 2009, BOZOGLU & CEYHAN,
2009, DEMIRCAN et al. 2010 and ALEMDAR et
al., 2010). Locally and globally, all studies have
emphasized on the efficiency of farmers related to
different crops, livestock, and fisheries, which sheds
light on the fact that it is an important concept that
needs to be empirical for enjoying long-term business
profitability. In addition, efficiency is an important
indicator that is being used as a sustainability measure
in agriculture (ZAHM et al., 2008, HANI et al., 2006,
GAFSI & FAVREAU, 2010, JOLLANDS et al,,
2004, HAQ & BOZ, 2017).

In the review of the literature, no studies
were found to be conducted earlier evaluating the
efficiency of tea farmers in Turkey. Although, Turkey
is one of the largest tea producers and exporters,
production-related problems still hinder the progress
of the sector. The most common production-related
problems include aging, contraction of land over
generations, illegal tea entry, delaying of renewal
tea plants, fluctuation in the tea industry, high
cultivation, cost and scarce organic tea (OZCAN
& YAZICIOGLU, 2013). Land fragmentation, low
tea prices, late payment, and deficiency of cohesion
in organizations are some of the problems faced
by small-scale farmers (SAKLI, 2011). Although,
the state-owned firm has control over the price and
marketing of tea, an increasing number of private
firms also play arole in the tea enterprise, affecting the
earnings of the tea farming community. Furthermore,
the emerging land shareholding farming system in tea
production cannot be ignored in the development of
tea enterprise. Therefore, for sustainable tea farming,
it is necessary to bridge this efficiency estimation gap.

Sharecholder-operated farms (SHFs) are
those farms ,which have been given the right of using
the land by the real owner who cannot do the farming
due to specific reasons. In general, the real owner
has his own occupation or may have migrated to
another city. In his absence, the SHF's cultivate tea on
a shared basis. An SHFs does not have his own land.

The cultivation expenses and returns from the tea
crops are shared on an equal basis between the real
owner of land and SHFs. Exerting pressure on the
SHF may affect their efficiency level. Compared to
an owner-operated farms (OOFs), the equal sharing
of returns may pressurize SHFs to use more inputs,
including technical inputs. This assumption regarding
SHFs is necessary to clarify their efficiency in tea
production in comparison with OOFs. This study was
aimed to analyze the efficiency level of tea farmers
and exploring the efficiency level of SHFs and OOFs.
Consequently, this study also fulfills the research gap
of tea farms efficiency. The primary objective was to
analyze the tea farmers’ efficiency level and examine
the difference in efficiency of both types of farm. The
secondary objective was to explore the determinants
of TE by constructing an econometric model.

MATERIALS AND METHODS

Study area and sample size

The selection of the study area plays a vital
role in any research study depending on the research
problem. Socioeconomic conditions of the farmers
in the Rize Province are largely dependent on tea
production. Therefore, the Rize Province was selected
as the study area. The Rize Province is situated
between Trabzon and Artvin on the eastern Black Sea
coast and has a total area of 3,920 km?. The accessible
population for this study was defined by employing a
similar method explained by BOZ & AKBAY (2005)
and BOZ (2015). A well-designed questionnaire was
used to collect data from 138 tea growers from the
Rize Province. The following three main tea producing
districts were selected: Rize Merkez, Pazar, and
Ardesen. The target population was the farmers who
were involved in tea farming in these three districts.
A list of predetermined villages from each district
was obtained from the district agricultural offices.
The selection criteria for villages were potential for
tea farming, location, population density, and the
extent to which they represent the socioeconomic
characteristics of rural life in the region. The optimal
size of the sample was determined by using the
stratified sampling technique proposed by YAMANE
(2001). The sampling formula is given below.

_ NYNpSp 2 €2

T NZDEEN,SE 2
(1)
Where in equation 1; n denotes samples
size required, N shows accessible population of

tea growers.
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n = sample Size. N, means number of tea
growers in each stratum, S, describes the standard
deviation within each stratum, DZ%explains the
expected variance, e denotes accepted error from
mean and t is the t value of corresponding the accepted
confidence interval. By accepting 3% error from the
mean (e) with 95% confidence interval (t = 1.645),
the minimum sample size was calculated as 138. This
number was proportionately distributed among all the
strata. From each stratum, farmers were randomly
selected for an interview to collect data. This method
of sampling was used by UL HAQ and BOZ (2019)
in similar way in a study conducted in Rize province.

Efficiency model

The two models were constructed in
this study. In the first stage, efficiency scores were
estimated, and in the second stage, the determinants
responsible for changes in the efficiency of a farmer
were assessed. In the first model, efficiency scores
were estimated by data envelopment analysis. In the
second model, the Tobit model was run using TE
scores as dependent variables. The following two
components of efficiency proposed by FARRELL
(1957) were used: TE and allocative efficiency
(AE). Since tea farmers have control over the inputs
compared to the output, an input-oriented efficiency
model was constructed to estimate the efficiency score
of SHFs and OOFs. TE and AE gave the economic
efficiency (EE). TE is defined in many ways. In
this study, TE was defined as the farmer’s ability to
use minimal inputs to reach the given output level.
AE is defined as “the ability to use inputs in their
optimal proportions at a given price and technology”
(FARRELL, 1957).

The efficiency model was defined
according to suggestions provided by CHARNES
et al., (1978) and BANKER et al., (1984). The tea
output per decare (kg/Da; 10 Da = 1 Hectare) was
used as output in the model (y,). Labor for 1 decare
(working days) and fertilizer quantity (kg/Da)
were used as inputs. The input (Labor and fertilizer
quantity) matrix is denoted as K x N and the output
matrix is denoted as M x N. The efficiency model for
the estimation of efficiency scores of SHFs and OOFs
is presented below.

Minimize ,, 6

Subject to —y, +YA>0
O — XA>0

A>0 )

Where in Eq 2; 0 =TE scoreand A =N x
1 vector of weights that define the linear combination
of the peers of the i farmer. The model for EE is
computed as follows:

Minimize A x, w'x,*

Subjectto -y, + YA =0

x,-XA>0

A>0 A3)

In equation 3; w, = transpose of vector
of input prices and x,” = cost minimizing vector of
input quantities for the i farmer. Both of the above
mentioned functions are subjected to a constant
return to scale (CRS), demonstrating that the input
and output increased in same proportion. The EE
of the i farmer was estimated as follows:

EE, =W x/wx, 4)

EE s in equation 4 represents the
minimum cost and observed cost ratio when the price
and technology at the farm are given (COELLI et al.,
2005). The CRS condition cannot be assumed to be
adequate in this scenario; hence, the efficiency model
was modified into a variable return to scale (VRS) by
adding the convexity constraint N1A = 1. In this case, N1
shows N X 1 vector of ones and A is an N x 1 vector of
constant of the first model mentioned above. Due to the
addition of a convexity constraint, TE is decomposed
into pure technical efficiency (PTE), which reflects
the farmer’s capability to produce at an optimal scale
and scale efficiency (SE) that represents the skill of a
farmer to choose the optimal level of inputs that will
produce the expected level of output (KUMAR &
GULATI, 2008). SE is equal to the ratio between TE
and TE___scores. If SE = 1, TE . will be the same as

TE, 4o \Yxfﬁich indicated that the f;ﬁners are supposed to
be efficient. The comparison of SHFs and OOFs based
on scale inefficiency was determined by comparing
their efficiency scores under the non-increasing return
to scale (NIRS) with TE ¢ scores. When SE < 1 and
TE, = TE - the farmer will be scaled to be inefficient
due to the increasing return to the scale. When Se < 1
and TE o> TE ; the farmer will be scaled to be
inefficient under the decreasing return to the scale. The
AE is expressed as follows in equation 5:

AE=EE, , JTE, (5)

CRS

2.3 Determinants of Technical Efficiency in Tea
Farming

The Tobit model was used to examine
the determinants of TE. The Tobit model allows
for constructing a linear relationship between the
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independent and dependent variables when the
dependent variable is either left or right centered. TE
scores were used as dependent variables to show the
relationship between management and socioeconomic
independent variables. As the dependent variable (TE
score) is a censored variable which has lower limit (0)
and upper limit (1). Therefore, the current dependent
variable is constrained in some way. In this case,
LONG (1997) described the applicability of double
censored Tobit model. The alternative approaches
such as OLS regression give the inconsistent,
ineffective, and biased estimates because it reduces
the true effect of parameter by reducing the slope
(GUJARATI, 2003). BRAVO-URETA et al. (2007);
NYAGAKA et al. (2010); ALAM, (2011); KALIBA
et al., (2007); CINEMRE et al., (2006) also used the
Tobit model in their studies at second stage to explore
the determinants of the efficiency.

Before, running the Tobit model, the
multicollinearity was checked by VIF values. The
VIF value of one independent variable with respect
to the all other variables were not more than 2.
For example, the VIF values of farmer age with
all other independent variables was in range of 1
to 2. Similarly, step by step VIF values for all the
independent variables were estimated and analyzed.
The accepted value of VIF should not be greater than
4 was set as a criterion of analyzing the assumption
of multicollinearity in the current study. The literature
described different threshold value of VIF describing

Table 1 - Definitions of independent variables and their expected signs.

no multicollinearity among independent variables.
Results described no multicollinearity exists among
all the independent variables. O’BRIEN (2007)
recommended the maximum value of VIF to be 5,
and PAN and JACKSON (2008) recommended the
acceptable threshold VIF value of 4. The STATA
program was used for Tobit model. The specific form
of the Tobit Model is given below.

TESCOV@ :ﬁ0+'b)1xl+ﬁ2x2 +'b)3x3 +'b)4x4 +ﬁ5X5 +ﬂ6x6
+ﬂ7x7 +ﬂgx8 +ﬂ9Dl +ﬂlODZ +ﬂ11D3 +ﬂlZD4 +'b)13D5
+8,.D; (6)

Equation 6 shows the independent variables
those presented below as described in tablel.

RESULTS AND DISCUSSION

Efficiency level of the farmers

The minimum, maximum and mean of
different types of efficiencies were presented in table
2. Farmers having efficiency scores less than 1 were
categorized as inefficient farmers. As shown in table
2, the tea farmers were reported to have 57% TE,
suggesting that they can reduce their input quantity
by 43% [ i.e.=1-(0.57/1)"100] without compromising
the current level of tea yield. Moreover, it can be
stated that only 57% of potential tea output was
obtained by the tea growers with the given mix of
inputs. It means that the shortfall of observed output
is the result of inefficient use of the inputs that were

variable Definition Units/Scores Hypothesis
Xi age of farmer year

X, education of farmer year +
X3 family members number +
X4 land under tea decare -/+
Xs parcel number

X6 age of tea parcel year -
X7 slope % -/+
Xy altitude meter -+
D, soil test performance 1=yes; 0=otherwise +
D, fertilizer application method 1 for applying in root zone or mixed with soil, otherwise 0) +
D3 erosion risk 1=yes; 0=otherwise

D, terrace status 1=yes; 0=otherwise +
Ds cooperative membership 1=yes; 0=otherwise +
Ds farming type 1 for shareholder-operated farm, otherwise 0) -/+

Ciéncia Rural, v.49, n.12, 2019.
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Table 2 - The efficiency scores of tea farmers in Rize Province.

Efficiency Minimum Maximum
TE 0.16 1.00
AE 0.22 1.00
EE 0.12 1.00
PTE 0.09 1.00
SE 0.54 1.00

CV denotes coefficient of variation.

in the control of tea farmers. The most technically
inefficient farmers who had an average score
of 0.16 TE can reduce the inputs by 84% [ i.e. =
1-(0.16/1)*100] to achieve the TE level of its most
efficient counterpart. The pure technical efficiency
(PTE) was relatively low as compared to the scale
efficiency (SE). Therefore, the main cause of low
TE of tea farmers is PTE, which addresses the
problem of unskilled tea farmers. They need some
technical education regarding tea production.

The Allocative efficiency score was
in range of 0.22 to 1.00, with an average of 0.71.
This implies that the allocative efficiency level of
tea growers was relatively high as compared to the
technical efficiency. It means the tea growers were
better in using the low-cost combinations of the
inputs. The combine effect of AE and TE describes
the EE of tea growers which ranges from 0.12 to
1.00 with an average of 0.41. This means that if the
sampled tea farmers (on the average) were to reach
the EE level of the most efficient tea grower, then
they could reduce their expenses by >50% [i.c.
1-(0.41/1)"100]. Similarly, if the most inefficient tea
farmer were to reach the efficient level in EE, then
he could experience the cost saving by 88% [i.e. =
1-(0.12/1)*100]. The low EE level of the tea growers
was due to the low TE of the farmers. This means the

Table 3 - Summary of return to scale of sampled farmers.

Return to Scale Frequency
CRS 9.00
DRS 37.00
IRS 92.00

Mean Std. Deviation ()%
0.57 0.23 40.35
0.71 0.21 29.57
0.41 0.23 56.09
0.52 0.23 44.23
0.90 0.10 11.11

tea growers could improve their EE efficiency level,
if they used the farm inputs technically efficient,
because among tea growers in locality, the technical
inefficiencies constitute more serious problems as
compared to allocative efficiency.

Summary of return to scale of sampled farmers

In addition to analyzing the extent
of efficiencies of the tea growers, it is also very
important to analyze the distribution of tea growers
to fall in the three stages of production frontier.
For example, how many tea growers fell at the
decreasing, constant, and increasing return to scale
groups. As shown in table 3, a high percentage of
farmers (66.67%) were operating at increasing the
return to scale (IRS), suggesting that the tea output
is increasing by more than the proportional change in
inputs (labor and fertilizer). It means that most of the
tea growers were operating in suboptimal region of
the production frontier. Only 6.52% of the farmers are
producing tea at CRS, indicating that the tea output
is proportionally increasing with the increasing tea
inputs. The remaining farmers were operating at
decreasing return to scale. Their tea output increases
by less than the proportional change in inputs. Since
37% of tea growers were operating over super-
optimal region of the production frontier, it described

Percent Valid Percent Cumulative Percentage
6.52 6.52 6.52
26.81 26.81 33.33
66.67 66.67 100.00
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the situation of tea farmers working above the optimal
scale of production.

Frequency and percentage of farmers

Table 4 represents the frequency and
percentage of farmers in both framing systems.
According to the survey, 20% of the sampled farmers
were SHFs and 80% were OOFs.

Efficiency Score of Shareholder Farms and Owner-
Operated Farms

Table 5 shows the efficiency level
of shareholder and owner-operated farms. The
shareholder-operated farms were reported to be
technically more efficient than owner-operated farms.
Their TE score was 0.76, indicating that they could
still reduce their input quantity without compromising
the tea yield level. If they control their input use in
proportion to the output, they can enjoy a good share
of income. This good efficiency level in comparison
to that of OOFs, may be due to their share in the
cost and income on an equal basis. Hence, SHFs are
attentively using their input to reduce the volume of
production cost and obtaining good yield level, which
in return gives a good proportion of total income.
Conversely, OOFs can reduce their inputs by 47%.
SHF's can reduce their cost by 40%, while OOFs can
reduce their production cost by 64%. The main cause
of poor TE of OOFs is PTE, which explains their
poor skills. The OOFs need to significantly improve
their personal skills in tea production to increase
their efficiency level. The SHFs are also allocative
and economically efficient as compared to OOFs.
Many studies have reported that farmers who rent
their land are more efficient than those who do not
rent. Renting the land facilitates the transfer of land
from less productive households to more productive
ones. It also reduces the marginal product of the land
among households having different land and labor
endowments (DEININGER & JIN, 2005; YAO,
2007; ZHANG et al., 2011; DEININGER et al., 2014;
WANG et al., 2015).

Table 4 - Frequency and percentage of shareholders and owners.

Description of the independent variables

The managerial capacity has often been
represented by some aspects such as age, and
education when authors has concern of exploring
the efficiency differences between the agricultural
productions (COELLI et al., 2002; UL HAQ et
al., 2017). LI and SICULAR (2013) stated that the
technical efficiency reaches its maximum level when
the average age of the family labor force is 45 years,
afterward it starts to decline. Similarly, further review
of literature also describes the possible negative
effect of age of farm managers on technical efficiency
(LAMBARRAA et al.,, 2006; HANSSON, 2008).
They said that the young farm managers are more
likely to adopt the new technologies and to apply the
changes in crop management with the passage of time,
which contribute in technical efficiency positively.
Therefore, the age of the farm manger was expected
to have negative effect on the technical efficiency.

The second variable of managerial
capacity was education, and it was hypothesized
to have positive effect on the technical efficiency.
More educated farmers can get the assistance from
various source of information. Therefore, education
may influence the ability of farmer to understand,
interpret, respond, and adopt the available new farm
technologies faster, which contribute to technical
efficiency  positively (POUNGCHOMPU &
CHANTANOP, 2015; DESSALE, 2019) .

The household size was described in form
of family members. The positive effect of family
members on technical efficiency was expected due to
the possibility of family members to work on their
farm. Hence, they are more likely to use the farm
inputs efficiently (ILIYASU et al., 2016). The land
under tea was expected to have positive or negative
effect on the technical efficiency in tea production.
As land size increases, it may enable the farmers
to adopt the new technologies which lead to scale
of economies situation, in this way the land size
under crop can contribute positively in efficiency.
BHATT & BHATT (2014) stated that the technical
efficiency decreases with a certain level of farm size,

Farmer’s Categories Frequency Percentage
Owner-operated farms 111 80
Shareholder-operated farms 27 20
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Table 5 - Efficiency level of shareholder and owned farmers.

Efficiency = - Owned Land Farmers (OOFs)--------
Mean Std. Deviation

TE 0.53 0.21

AE 0.70 0.20

EE 0.36 0.19

PTE 0.48 0.21

SE 0.90 0.09

after that it tends to increase, due to the decline in
production cost and rise in farm income. Conversely,
the farm managerial ability can decrease with given
technology with large size of land, which contribute
negatively to technical efficiency (DESSALE, 2019).

The size and number of scattered parcels
affect agriculture in order to technology adoption
and efficient use of labor and other farm inputs.
ATANASOVA TODOROVA, & LULCHEVA (2005)
stated the small size parcel and large number of
scattered parcels of land negatively affect the farm
production. They said that the increase in size, and
decrease in number of parcel would enhance the
farm productivity as well as farm income. They also
reported that the number of parcels affects the plan
of land operation. The negative effect of number of
parcels on technical efficiency was hypothesized.
Similarly, the age of tea parcel was expected to have
negative effect on technical efficiency. The aged tea
parcel requires more fertilizer input and also gives
low yield of crop. TREDER et al (2010) and MIKA et
al. (2002) described the negative effect of plant aging
on crop productivity.

The tea crop is very sensitive to climate
and required no stagnation of water. Moreover, land
with different altitude and slope of land differs in
soil type, availability of sunlight, pressure of wind,
accessibility of water and crop productivity. Different
altitude and slope also may affect the management
of crop (BEGUM et al. 2010; GHOSH et al., 2014).
Therefore, the effect of slope and altitude on technical
efficiency was unclear, and they were hypothesized
to have positive or negative effect on efficiency. The
performance of soil test was expected to have positive
effect on technical efficiency. The farmer who
performed the soil test is able to apply the farm inputs
in suitable quantity according the requirements of soil
which can increase the efficiency level. Similarly,
fertilizer application methods were expected to have

----------- Shareholders Farmers (SHFs)--------- p-Value
Mean Std. Deviation
0.76 0.21 0.00
0.78 0.24 0.08
0.60 0.27 0.00
0.67 0.23 0.00
0.87 0.14 0.11

positive contribution to technical efficiency. The
fertilizer application at root zone or by mixing with
soil lower the fertilizer quantity and increase its effect
on crop productivity. Soil erosion increase the loss of
nutrients required by the tea plant, and also increase
the chance of leaching of fertilizer to water streams.
This can hinder the farmer to be technical efficient.
Therefore, it was hypothesized to have negative effect
on efficiency.

Since terracing makes the farm practice
easy to be executed at farm over the mountains in
locality, it was expected to have positive effect on
efficiency. Cooperative membership is also expected
to have positive effect on efficiency, because it makes
it possible for farmers to have more influence on prices
when marketing their products as well as purchasing
their inputs. The farming type was expected to have
positive or negative effect on efficiency since there
are different statements available in the literature
regarding different farming types. SOULE et al.,
(2000) stated that the share-renters and cash-renters
were less likely to adopt farm practices having long
term benefits. Conversely, PLACE and OTSUKA
(2002) indicated that the different land tenure systems
have no impact on crop productivity.

Determinants of Technical Efficiency

The determinants of TE were explored by
the Tobit model (Table 6). All coefficient signs were
according to the expectations. Negative association of
independent variables such as parcel number, parcel
age, slope, altitude, and erosion risk was explored.
The positive increase in these variables negatively
affects the TE of farmers in tea technical efficiency.
Parcel age, land slope, altitude, and erosion risk
have a significant negative effect on efficiency
of tea growers. Degree of efficiency is positively
associated with the farmers’ age and education level,
the number of family members, land under tea, soil
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Table 6 - Determinants of Technical Efficiency.

Parameters Coefficient
Constant 0.579
Age 0.0002
Education 0.001
Family members 0.006
Land under tea 0.002
Parcel -0.005
Age of parcel -0.003
Slope -0.002
Altitude -0.00013
Soil test performance 0.102
Fertilizer application method 0.059
Erosion risk -0.087
Terrace status 0.139
Cooperative membership 0.051
Framing type 0.137

Std. Error t-value p-value
0.105 5.540 0.000"
0.001 0.160 0.875
0.003 0.430 0.670
0.007 0.870 0.385
0.002 0.790 0.429
0.004 -1.320 0.190
0.001 -4.130 0.000
0.001 -2.600 0.010"

0.00004 -3.000 0.003"
0.031 3.280 0.001"
0.026 2.300 0.023"
0.027 -3.190 0.002"
0.032 4350 0.000"
0.034 1.520 0.132
0.035 3910 0.000"

Log Likelihood =64.77; LR ¥* = 169.09; p-value=0.00. The significance level is ~ at 5%.

test performance, fertilizer application method,
terrace status, and the membership of cooperative
and farming type. Education of family members and
land under tea has no significant effect on efficiency.
If fertilizers are applied in root zone or mixed in the
soil, it will have a significantly positive result on
efficiency. Terrace formation in a tea orchard also has
a significant effect on efficiency, making the orchard
management easy. The last independent variable
farming type explains that shareholding has a positive
association with efficiency. These results are similar
to those reported by FENG (2008), which indicated
that rice farmers who had rented the land achieved
the higher TE than those who did not rent the land. It
implies that the efficiency of farmers increases when
they rent land on cash or on a shared basis. A land
may be leased if the owner of land is not living in
the study area due to other occupation and they give
their land on a shared basis, which divides the cost
and income equally between the owner of land and
shareholder. This enables the shareholder to manage
tea farming in an optimum way to control the input
and obtain a good yield. HONG and YABE (2015a)
reported similar effect of farmer’s age, and education

as analyzed in current study, but opposite effect
was described in terms of the age of tea orchard,
and slope of tea land on TE, while the family size
has a negative impact. They also explained that
the cooperative participation also has significant
positive effect on efficiency. Similarly, HONG and
YABE (2015b), in another study, described negative
effect of farmer’s age, education, and cooperative
participation on TE, while positive effect of tea age
and household size on efficiency of tea growers. In
addition, HAZARIKA and SUBRAMANIAN (1999)
explained the negative impacts of age of tea orchards
or trees on efficiency as explored by the current
study in regard of age of tea orchard. BASNAYAKE
& GUNARATNE (2011) shed light on the negative
impact of age and education of farmers on the
efficiency level in tea production, when they applied
the inefficiency Cobb Douglas model. When the
Trans log model was applied, a positive association
of age and education were reported. SAIGENIJI
and ZELLER (2009) elucidated that opposite result
regarding the number of tea plots and age of orchard
have a positive impact on efficiency.
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CONCLUSION

The overall efficiency in tea production of
the sampled farmers was very poor, with an average
score of 0.57. They can reduce their input quantity
by 43% without compromising their crop yield
level. Similarly, they were bearing high cost of tea
cultivation by 59%. The poor TE level of tea farmers
was caused by pure PTE, which was associated with
the farmer’s personal skills. Most of the sampled
farmers (66.67%) were operating in suboptimal
region of production frontier. It described the situation
of increasing return to scale which explains that these
tea growers were operating at the points exist before
the optimal point over the production possibility
curve. Similarly, 37% tea growers were operating
at decreasing return to scale which fell at the super-
optimal region of production possibility curve.

SHFs were more efficient than OOFs.
SHFs are attentively using their input to control
the cost and earn a high income, which would be
equally divided between real owner of land and them.
The low efficiency level of OOFs was due to their
very poor PTE which described that OOFs should
improve their personal technical skills. They should
control their inputs by using them technically in good
combination. Both types of the farmers were almost
the same in SE.

Assignificant effect of many variables related
to the management (Terracing, soil test performance,
and fertilizer application methods) and farm structure
(Soil erosion problem, high slope and altitude, old tea
orchard or parcels) for the determination of efficiency
was found. All these variables describe that the tea
growers should improve their farm structure because
most of the determinants of tea growers’ efficiency
were related to farm structure. For example, the
slope and altitude, parcel numbers etc. are directly
related to farm structure. As it was explained earlier,
tea farmers should improve their personal skills to be
technically efficient. Because it was also evident from
the determinants regarding their skills such as fertilizer
application methods, terracing and soil test performance
which affected their efficiency significantly.

Briefly, the farmers should increase their
efficiency by focusing on basic management practice.
They should also apply fertilizers according to the
recommended amount per decare. Highly sloped land
should be converted into a terrace for tea plantation,
which has a positive impact on the efficiency, and
makes the management of tea easy. The farmers
those who have other occupation and cannot do
farming, and those who do not live in the region

should lease their land on a share basis. This practice
is positively affecting the efficiency, and ensures
the continuity of tea farming in the study area. It is
highly recommended that training programs should
be held in the study area focussing on tea production
technology to increase the efficiency. Training
should emphasize the associated benefits of fertilizer
application method (mixing with soil and applying at
root zone), and performing terracing when land has
high altitude and slope. In doing so, the farmers will
be able to reduce production cost, ultimately affecting
the final consumer and increasing social welfare.

Review of related literature showed that
there was no earlier study regarding the technical
efficiency of tea framers. Therefore, this study fulfills
the research gap of evaluating the efficiency of
different land tenure forms in tea farming in Turkey.
Results explained that the tea framers who want to
leave tea farming could give their land to shareholder
or other type of land tenure, by which they can enjoy
the ownership of land, and in such a way tea farming
can be sustainable in locality.
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