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Abstract

Introduction: Agriculture is considered as one of the important sectors in

the pro

cess of growth and development. Hence, the study of the relationship
between the value added of the agricultural sector and its determinants has
been of interest to researchers and economic policy makers.

Materials and Methods: In this regard, the present study, using the Panel

Vector Auto regression approach, reviewed the causal relationship

between these variables in the Iranian provinces during the years 2005 -
2015.

Findings: The analysis of the instantaneous response functions indicates a
positive response of the energy consumption intensity to the value added
shock, but the added value of the agricultural sector is negative in
response to the energy consumption intensity impulse. Using variance
analysis, a small amount of agricultural sector value added changes are
explained by energy intensity. At the same time, value added has a greater
relative contribution to energy intensity changes.

Conclusion: Therefore, it is recommended that investments be made to
increase energy efficiency and productivity in order to make better use of
energy in agriculture rather than policies based on quantitative reduction
in energy consumption.
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Extended Abstract

Introduction

Enery plays a vital role in all kinds of
activities. This tremendous role also lies in the
various  processes of  production and
processing of agricultural products, given the
expectation of growing population and the
need to provide food (1,2). Various
agricultural operations use crop production in
a variety of ways and in various dimensions,
including human, animal and mechanical
energy(2). Today's modernized, centralized
agriculture is dependent on mechanization,
which represents the energy needs of this
sector directly and indirectly. Direct energy is
required to perform various tasks related to
crop production processes such as ground
preparation, irrigation, plowing, harvesting
and machinery. On the other hand, indirect
energy as energy used in production,
packaging, pesticides, etc. leads to annual
increase in energy consumption of agricultural
sector (3,4). Theoretically, the growth of
agricultural production is also driven by two
aspects: increasing inputs and technological
advancement, which is expected to increase
energy consumption in the agricultural sector
with  increasing  modern  agricultural
employment and technological advancement
(3). Therefore, the dependence of the
agricultural sector on the energy sector to
provide more food to meet the need for
population growth as well as attention to
limited natural resources is an inevitable
necessity in energy consumption patterns(5).
Since the value added of the agricultural sector
is deeply linked to the demographic pattern
and socio-economic goals of the countries,
energy consumption in this sector has a special
relationship with the goals outlined for the
communities, making them accessible Being
efficient and using energy can also affect other
sectors by improving agricultural production.
This issue is also of particular importance to
the Iranian economy. Because, given the
abundance of natural resources available by
providing low-cost energy to the agricultural
sector, one can also consider the pattern of
growth  under  pressure  on  natural
resources(6,7). Today, the agricultural sector
is the dominant part of the national economy
in Iran, so that agricultural development will
increase agricultural, livestock, fisheries and
forestry  production and increase the

production of these items while creating
employment and aid. Helps promote economic
growth in food security and nutrition.
Investigating the relationship between energy
consumption and value-added in different
sectors requires the application of new
approaches and removing the limitations of
previous research. In this regard, using the
panel vector autoregressive approach, the
present study investigates the relationship
between these variables in the Iranian
provinces during the years 2005-2015.

Introducing  variables and research
methodology

The location of this study is 28 provinces of
Iran. The research period covers the years
2005 to 2015. Panel data self-regression
approach was used to investigate the main
purpose of the study. Gross fixed capital
formation variables in agriculture and
population have been used to avoid stating
error. Value added and population statistics are
extracted from the regional accounts of the
Iranian  Statistics Center. The energy
consumption intensity based on energy
balances and hydrocarbon balances s
calculated by dividing energy consumption
data by GDP. The raw data for the calculation
of gross fixed capital formation have been
extracted from the central bank's national
accounts, which is obtained as a percentage of
the value added of the agricultural sector for
each province.

Because of the many advantages of panel data
methods and the limitations of using short-
term time series models such as statistical
constraints and exogenous and endogenous
uncertainties Being a variable, the vector self-
regression method can be used in panel data
format. In fact, the wvector self-regression
model is in the form of panel data generalized
to the vector self-regression model. However,
the data are panel type. This method can
explain the relationship between the dependent
variable with its past values as well as the past
values of other variables. In this study, panel
vector self-regression model using generalized
torque method was used. The structural form
of the pattern is as follows:

Yaie T ba¥2ie = Yio t ViaVtie1 + Vi2Vaie1 T Esie
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b2 Yiie + Yair = Va0 + Y21 i1 + Ya2Vaie-1 T it
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(Szn) ~N(0,2) where = ( 0 w%) @

So that the sequences Y_2it and Y_lit are
mana. ¢ lit and ¢ 2it are the disorder terms
with 1o and 2o variances, respectively, and
are independent of each other. The maximum
of the interruptions entered in these equations
is one interruption, so the above equations
form the structural form of a first-order panel
vector self-regression model. The structure of
the above system is such that it is possible for
each of the two variables to influence the
other. Of course, if b_12 is not equal to zero,
¢_lit will have an indirect effect on Y_2it, and
if b_22 is not equal to zero, £ 2it will have an
indirect effect on Y_lit. The simultaneous
influence of Y_ (2it) on Y_1it as well as Y_1it
on Y_2it indicates that the above equations do
not have a reduced form (32,24).

Results

This study investigates the interrelationship
between energy consumption intensity in
agricultural sector and its value-added by
applying panel self-regression approach during
2005- 2015. The results show that there is a
two-way  relationship  between  energy
consumption intensity and value added in
agriculture. The analysis of the instantaneous
reaction functions indicates that the energy
intensity responds positively to the value-
added impulse. The added value of the
agricultural sector has a negative reaction to
the impulse of energy consumption. Analysis
of variance revealed that a small amount of the
value added of the agricultural sector is
explained by the intensity of energy
consumption. At the same time, value added
has a greater relative contribution to changes
in energy consumption intensity. The results
also show a two-way causality between
population and surplus value in agriculture and
one-way causality of surplus-value. The
instantaneous response functions of the
variables represent the positive response to
value shocks to the population and its negative
response to capital shocks in the early periods.
The population also has a negative response to
the value-added impulse. The results of
analysis of variance indicate that the
explanatory power of the population is lower

than that of capital in explaining value added.
The results show that the economic indicators,
including the value added of the agricultural
sector, which is the value of exchangeable
economic activities in the agricultural sector,
are a combination of highly diversified
economic activities and In addition to energy,
other factors such as capital and population
also influence it. Also, the amount of energy
consumption in Iran has not been for
fundamental and structural investments in the
agricultural sector (6). This may be due to the
high share of industrial provinces such as
Isfahan, Tehran, Hamedan, Qazvin, Markazi
and East Azarbaijan as well as the high share
of Sistan and Baluchestan, Yazd, West
Azarbaijan and Golestan provinces in
consumption. Energy is the part that has a high
energy consumption relative to their share of
value added. In addition, value-added
increases both directly in terms of revenue
growth and ultimately in energy demand as
well as indirectly in the form of increased
demand for capital goods and ultimately
increased demand for energy and
Unproductive can affect the intensity of
energy consumption. Given that the economic
index of agricultural value-added is a
combination of diverse economic activities, it
is suggested that, in order to make better use
of energy in the agricultural sector, rather than
reducing policies There is little investment in
energy efficiency, energy efficiency and
productivity needed to achieve the long-term
benefits of energy efficiency. Paying attention
to the development of new technologies and
modern technologies in this sector that
consume new forms of energy to achieve
greater efficiency, especially user
technologies, can play an important role in the
growth of the agricultural sector. Slow. In
addition, keeping in mind that the workforce
in the agricultural sector is population-based,
stabilizing population growth rates and
preventing them from falling is one of the
ways to plan them properly. Attention to
population growth can also be politicized if it
is to increase economic growth and prosperity.
The research can be significant as the effect of
energy intensity on value added in agricultural
sub-sectors and other economic sectors.
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