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Extended Abstract

Introduction:

Productivity expresses the relationship between
output and inputs in the production process.
Increasing productivity at the level of inputs in the
economy creates more added value and as a result
more income is provided and distributed among
economic agents. Improving productivity as one of
the most important sources of economic growth
means the optimal, effective and efficient use of all
resources and factors of production, including labor,
capital, energy, water, etc., which is of particular
importance.

To increase productivity in the country's economy,
the agricultural sector should be given special
attention as one of the most important and major
sectors of economic activity. Because this sector
plays a vital role in providing the nutritional needs
of the society and raw materials of some industries
and is of undeniable importance.

Various reasons emphasize the necessity of
conducting this past research and its importance.
The low level of partial productivity indicators and
the total factors of the agricultural sector compared
to other countries and the global average are among
these reasons. In addition to this, the experts on the
productivity indicators of all the factors of the
subsector of agriculture and its resources in different
provinces of the country remind the necessity of
conducting research and answering why. Therefore,
managers and planners of the country's agricultural
sector have always put the issues of productivity of
production factors at the top of their management
mission and have considered the improvement of
productivity indicators as a policy goal. The current
research is an effort in this direction and with the aim
of measuring the productivity index of the total
production factors of the agriculture sub-sector as
the most important agricultural sub-sector of the
country and identifying some managerial, technical,
promotional, educational and research factors
affecting it in the geographical regions (provinces)
of the country. Surveys show that productivity
studies have often been conducted at the product or
sector level, and among them, the category of
improving the productivity of agricultural sub-
sectors and its determining factors has been less
addressed. This research is an effort in this direction
and has taken into consideration the productivity
indicators of the agriculture sub-sector of 20
provinces of the country as well as the factors
affecting its growth and changes.

The study of agricultural productivity studies in the
country shows that dynamic analytical approaches
and models have not been given much attention.
Therefore, examining the productivity index of the
total factors in the country's geographical area,
identifying the government's policy approaches and
their functions and effects, integrating the new and
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previous approaches of agricultural productivity
analysis (Malmquist productivity index, coverage
analysis and apparently unrelated regression
equation system) are among the methodological
indicators of this research.

Research Methodology

Productivity can often be measured and analyzed
using Partial Productivity or Total Factor
Productivity. Partial productivity is used to measure
the amount of output produced per unit of each
input. This index is calculated for each input
separately, such as the production of each labor unit,
or output per hectare of land. Partial productivity
measures are of limited use and can potentially
misrepresent the performance of a firm (Coelli et al.,
2003). An appropriate measure that is commonly
used to overcome these problems is total factor
productivity (17). Total factor productivity is the
main measure of productivity changes and is defined
as the ratio of the total output produced to the total
input used. The growth of the productivity of the
total factors in a certain period of time indicates an
increase in the amount of output (output) that is not
caused by an increase in the consumption of inputs
(input), but the joint effects of new technologies,
efficiency  benefits, economies of  scale,
management skills and changes in the production
organization. reveals In the continuation of this
section, the method of measuring the productivity of
all production factors and also the estimation of
factors affecting its changes are presented.

A- Measuring the productivity index of all
factors

In this research, in the first step, the productivity
index of the total factors of production under the
agriculture sector of 20 provinces of the country was
measured and analyzed using the non-parametric
approach of Malmquist productivity index implicit
in data envelopment analysis (DEA-MQI) and the
data of crop years 1387 to 1397, which is a common
method for The calculation of changes in the
productivity index of the total factors is between two
time periods (Kesgin et al., 2013) and it is accepted
to measure the change of productivity in different
economic sectors and enterprises (6).

In this research, the productivity index of the total
production factors of the agricultural sub-sector of
the investigated provinces was measured as
decision-making units (DMU) and separately by
benefiting from the time series data from 1388 to
1397 and using the Malmquist Master productivity
index in the non-parametric approach of data
coverage analysis. For this purpose, one data
(average crop yield of the province) and five inputs
including the average labor force per hectare (in
person-days), the average consumption of NPK
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chemical fertilizers per hectare, the average
consumption of chemical pesticides per hectare, the
average consumption of seeds per hectare and the
average The land value (surrogate variable of the
quality and fertility of agricultural lands in the
province) was taken into consideration. The studied
products are all crops of the selected provinces
included in the statistics of the cost of production of
agricultural products of the Ministry of Agricultural
Jihad.

B- The method of estimating the effective
factors on the productivity growth of the
total factors in the sub-sector of agriculture
In the second step of this research, the factors
affecting the productivity growth of the total factors
of the agriculture sub-sector of different provinces
were investigated and analyzed using the system of
apparently unrelated regression equations (SURE)
model.

Applying the system of apparently unrelated
regression equations when the error components of
the  equations  (regression  functions) are
simultaneously correlated with each other, gives
better estimates than their independent estimation.
Any random factor such as a policy (for example,
the removal of input subsidies) will simultaneously
affect all farmers in different regions. Therefore, it
is not logical to accept the independence of the error
sentences of different equations of the system and it
makes the estimation of functions in the framework
of the apparently unrelated system of equations
unavoidable. In general, an apparently unrelated
system of equations for the regression functions of
the factors determining the productivity of all the
factors of the country's provinces, which has r
equations (as many as the number of investigated
provinces) and the time interval of observations
(explanatory variables) is 1 to t, can be expressed in
the form of the following matrix .

In this research, the effect of the following variables
or factors on the changes in the productivity index
of the total factors of the agriculture sub-sector of
selected provinces (20 provinces) was estimated by
applying the seemingly unrelated regression
equation system.

Results and discussion

According to the findings of the research, the
productivity index of the total production factors of
the agriculture sub-sector of Qazvin and llam
provinces has the highest and the lowest average
productivity index of the total factors, which is 1.09
and 0.703, respectively. This index has annual ups
and downs in all provinces, however, its average in
the provinces of Qazvin, Bushehr, Golestan, Razavi
Khorasan, Hamedan, Kurdistan, Fars, Isfahan,
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Zanjan, Mazandaran, West Azerbaijan, North
Khorasan and Khuzestan is greater than one. and it
represents the growth of productivity of the total
factors in the agriculture sub-sector of the
agricultural sector of the mentioned provinces.
However, the sub-sector of agriculture in the
provinces of Kermanshah, South Khorasan,
Lorestan, East Azarbaijan and Ilam have
experienced a decline in total factor productivity, so
that the average factor productivity index is less than
one (0.981, 0.963, 0.953, 0.943, 0.925, 0.923 and
0.703).

Conclusion

In this research, the performance of the productivity
index of the total production factors of the
agricultural sub-sector of the agricultural sector of
20 provinces of the country of clarification, as well
as various political, managerial, and technical
factors affecting it were investigated. The results
showed that in most of the provinces, the average
annual productivity growth of the total factors of the
agriculture sub-sector in the 10-year period from
1387 to 1397 was positive and increased.

The comparative analysis of the results of this
research shows that in most of the studies, the effect
of macro variables or the effect of the use of inputs
on the changes in the productivity of the total factors
have been investigated, while in this research, the
effect of various managerial, technical, and
agricultural factors is apparently unrelated to the
application of the system of equations. and
promotion on changes in the productivity of the total
factors has been investigated. However, the results
of this research are consistent with the results of
some studies such as the study of Kanan (2011) and
Ali et al. (2012).

Other factors have also influenced the changes in the
productivity of the total factors of production in the
agriculture sub-sector of the provinces, which were
not included in the model for various reasons. Since
agriculture is an economic activity that is carried out
in the open air, one of these important influencing
factors is the weather or climatic conditions of the
provinces during the cropping seasons, which have
a great impact on the yield of crops and the
consumption of inputs per unit area. Since this factor
cannot be managed and controlled by the farmers, it
is not included in the model as a variable. Other
variables such as the per capita income of
agricultural ~ operators and investment in
infrastructure and agricultural infrastructure in the
provinces are also likely to have an impact on the
changes in the productivity of production factors in
the agriculture subsector.
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