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Abstract

Introduction: Although technical efficiency of homogeneous units
determined on the basis of a frontier function is comparable, but such
comparisons are not valid for units under different technologies and this
happens when the technical efficiency of different varieties of a product is
compared. The main purpose of this study was to evaluate the efficiency
and technological gap ratio (TGR) of different rice cultivars in Guilan
province.

Materials and Methods: In this study, metafrontier method was used to
determine the TGR. The statistical population of the study was all rice
farmers in Guilan province in 2017. Sample size was selected by stratified
sampling method.

Findings: The results showed that the mean technical efficiency range of
different rice varieties was between 76% and 93%. In fact, if the gap
between the farmers in the study is filled. In fact, the average yield of the
Hashemi, Domsiah, Ali Kazemi, Jamshidjo, Shiroudi and Khazar could be
47, 7, 23, 12, 8 and 15 present increases respectively. The results also
showed that the highest technological gap ratio for the studied varieties
was related to Hashemi (0.96) and the lowest technology gap ratio was
related to Khazar (0.45). Based on the results income, mechanization
index, farmer's main occupation, ownership, experience and land size have
a positive and significant effect on farmers' technical efficiency and the
variable of production problems has a negative and significant effect on
farmers' technical efficiency.

Conclusion: Finally, suggested that the Hashemi and Domsiah Varieties,
which had a higher technological gap ratio, be increased gradually due to
more sustainable use of consumer inputs.
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Extended Abstract

Introduction

Rice plays an important role in the nutrition,
income and employment of the people of the
world and Iran and provides 35 to 80 percent
of the daily calories needed by about 3 billion
people in Asia (13). The world's population is
increasing and agricultural production is based
on the use of limited factors of production
(20). At different times and under any
circumstances, limited amounts of production
inputs, both human and non-human, are
always available (21). Therefore, the optimal
use of existing inputs is one of the issues that
are of major concern to managers and farmers.
In order to optimally use the inputs, the
efficiency of economic units is of great
importance. Efficient units not only do not
waste resources, but also allocate resources
properly (17). The limitation of production
resources in different societies has caused the
increase of different agricultural products with
special emphasis on improving the
productivity of production factors, to be
considered by policy makers. Meanwhile,
improving the efficiency of production units
and their technology gap ratio is a practical
solution to improve the productivity of
production factors (1). Improving efficiency
can lead to optimal use of inputs and increase
agricultural production. Since the nature of
Guilan province is significantly adapted to the
climatic ~ conditions  required for rice
production, it is necessary to make the most of
the existing potentials to increase rice
production in this province.

Materials and Methods

Efficiency is an economic concept that
describes the performance of a wide range of
economic activities in the field of an enterprise
or an economic sector or a national (regional)
economy. Efficiency in concept is the value of
output to the value of production inputs.
Production units that obtain the highest
amount of output from a given amount at a
fixed level of technology have higher
efficiency (9). The cross-border function is
based on combined data for all units at all
levels of technology (3). In the present study,
it is assumed that different rice cultivars have
different levels of technology. The cross-
border function is to cover high-performance
production points in different regions. The

concept of cross-border function is based on
the assumption that all manufacturers in
different groups have the potential to achieve
the same technology. In the present study, first
50 preliminary questionnaires were completed
and by calculating their variance at the level of
1% probability, the sample size of 491 paddy
farmers was obtained, but for more assurance,
500 questionnaires were considered for this
study. After completing the census, a number
of questionnaires were removed due to
incomplete information and finally 493
questionnaires were used. The number of
samples extracted by stratified sampling
method was proportional to the size of the
population. The farmers of the present study
were divided into six groups in terms of
homogeneity of crop type (cultivar). The
studied cultivars include Hashemi, Demsiah,
Ali Kazemi, Jamshidjoo, Khazar and Shiroodi
cultivars. These cultivars have more than
96.11% of rice cultivation area in Guilan
province.

Findings

The results showed that the average group
technical efficiency of different rice cultivars
in Hashemi cultivar was 0.53. In other words,
at the current level of consumer inputs, it is
possible to increase the production of this
figure by 47% on average. In Domsiah group,
the average group technical efficiency was
0.93. In other words, if the technical gap
between the farmers who have cultivated
Domsiah cultivar is filled, the average
production of this cultivar can be increased up
to 7%. Also in Ali Kazemi group, the results
showed that the average technical efficiency of
the group is equal to 0.77, ie the units of this
group can increase the amount of their product
up to 23% at the existing technology level.
Jamshidi, Shiroodi and Khazar cultivars have
average group technical efficiency of 0.88,
0.92 and 0.85, respectively. These results
show that each of these figures can increase
their product production by 12, 8 and 15% at
the existing technology level, respectively.
The results also showed that Hashemi cultivar
with 96% technology gap ratio is in the first
rank and Dem Siah cultivar with 78% is in the
second rank. In the present study, the
maximum Technological Gap Ratio of all



studied groups is equal to one. It can be
concluded that the technology boundary of the
studied cultivars is tangential to the boundary
cover function.

Discussion

One of the recent advances in the calculation
of technical efficiency is the use of the overlap
boundary function, according to which the
units in a field are divided into separate groups
according to the type of technology, in other
words, the assumption that the technology is
the same for all units is discarded. . The
technology gap ratio is comparable in different
groups; in fact, the smaller the ratio, the
greater the distance between them and the
higher technology. Therefore, it is a point of
hope for agricultural policy makers to improve
production techniques using existing resources
to improve production levels. According to the
average technical efficiency of the studied
group, officials can provide development and
extension services by expanding the methods
applied in efficient units to average production
in different cultivars of Hashemi rice, black
tail, Ali Kazemi, Jamshidjoo, Shiroodi and
Caspian Increase by 47, 7, 23, 12, 8 and 16%,
respectively.

Conclusion
Considering that the Technological Gap Ratio

of the studied cultivars is comparable, it is
suggested that measures be taken to increase
the cultivation level of products with higher
Technological Gap Ratio in order to use the
input more in the production of products in the
long run. Also, due to the positive and
significant relationship between land size and
technical efficiency, moving to larger farm
sizes in general can have a positive effect on
the technical efficiency of these farms.
Therefore, it is suggested that measures be
considered to encourage rice farmers to
change their farm management from a
smallholder to an integrated management.
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