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vulnerability in agricultural production. In Hamedan province, heat and
dryness resulting from climate change and greenhouse gas emissions
have increased the evaporation of water and the water requirements of
crops, leading to instability and vulnerability in agricultural production.
The aim of this study is to investigate the impact of variables such as
carbon dioxide emissions, temperature, average precipitation, water
consumption, technological changes, and other important variables on
wheat production as one of the main strategic products in Hamedan
province. This will help estimate and analyze the relationship between
the variables affecting and affected by climate change and the level of
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series data from 1977 to 2017 to examine the short- and long-term
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in Hamedan province.

Findings: The results showed that although increasing carbon dioxide
emissions reduce wheat production in Hamedan province, this reduction
was not significant during the period under study. The estimation results
also indicated that the climate variable of changes in precipitation had a
significant effect on wheat production in Hamedan province, but changes
in temperature and technological variables did not have a significant
effect on wheat production.

Conclusion: It can be inferred from these results that the negative effect
of greenhouse gas emissions on wheat production in Hamedan province
has begun, but this negative effect is not yet significant. The error
correction model results also showed that any negative shock to wheat
production in the short term is managed through adjusting the level of
cultivation, fertilizer, and, most importantly, agricultural credits, and that
changes in water and agricultural credits exacerbate negative shocks and
= reduce the responsiveness of wheat production to these shocks.
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Extended Abstract
Introduction

Human activities are one of the factors that
increase the amount and concentration of
greenhouse gases, which has caused
extensive climate changes in the world. The
effects of climate change may be positive,
neutral or negative depending on the
geographical location. Overall, the increase
in greenhouse gas emissions and climate
change in recent years has led to the spread
of successive droughts and increased
vulnerability of agricultural production. In
Hamedan province, more heat and drought
caused by climate change and greenhouse
gas emissions have caused more
evaporation of water and increased water
demand of crops, and as a result, increased
the instability and vulnerability of
agricultural production. The purpose of this
study is to investigate the effect of carbon
dioxide emissions, temperature, average
precipitation, water consumption,
technology changes and other important
variables affecting wheat production as one
of the main and strategic products of
Hamedan province, in order to establish the
relationship between the variables affecting
and be affected by climate changes with the
amount of production of this product to be
estimated and analyzed.

Materials and Methods

At first, various methods can be used to
check the stationarity of the variables,
including the Generalized Dickey Fuller
(ADF) and Phillips Peron (PP) unit root test.
In the self-explanatory vector model, if the
data are all stationary of degree one,
Johansen's co-integration method is used, if
the data are stationary of different degrees
and no stationary variable of degree 2 is
observed in the data, ARDL model can be
used. In this study, the Autoregressive
Distributed Lag (ARDL) model was used,
which is known as a cointegration test
method. The ARDL model has certain
advantages over other co-integration
models. The ARDL model is very flexible in
integrating variables and is suitable for
studies with a small number of observations
and small samples. Unlike other methods, in
this model, variables with different degrees
of co-integration can also be estimated, and

its results are unbiased and efficient in the
conditions of problems such as
autocorrelation and endogeneity. In this
study, the dependent variable is wheat
production (thousand tons) and the
independent variables are carbon dioxide
emissions in Hamedan province (thousand
cubic meters), temperature (degrees
Celsius), average precipitation (mm) and
water consumption (million cubic meters).
In addition to these climatic variables, other
explanatory variables including cultivated
area (thousand hectares), agricultural
credits (billion Rials), fertilizer consumption
(thousand tons) and technology (tractor,
floor breaker and well pipe) were
considered. In order to include the
technology variable in the model, three
factors have been used, including the cost of
renting a tractor and combine, the cost of
breaking the bottom of wells, and the cost of
drilling wells. Data related to annual wheat
production, wheat cultivation area, water,
agricultural credits, fertilizer consumption
and technology collected from the website of
the Ministry of Agricultural organization;
and carbon dioxide emission data obtained
from the World Bank website. The
temperature and precipitation data were
obtained from the Iranian Meteorological
Organization.

Findings

The results showed that among the climate
change variables, precipitation has a
significant short-term and long-term effect
on wheat production in Hamadan province.
However, in the short term, agricultural
credit, acreage and fertilizer can play an
important role in compensating for any
negative shock in wheat production. The
long-term results showed that the expansion
of agricultural credit inputs, cultivated area,
fertilizer and water can cover the lack of
wheat production. In the meantime, the
factors of fertilizer and credits have far
greater effects on the motives of increasing
wheat cultivation. In relation to the effect of
carbon dioxide on wheat production, a
significant  relationship between the
increase of carbon dioxide.
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Discussion

In short, based on the results of the study,
it can be stated that climate changes in the
form of temperature and precipitation have
had an impact on wheat yield. Despite this,
the changes in technology and the use of
technologies in Hamadan province during
the studied period did not have a significant
impact on the wheat crop production. In
addition, according to the weather
conditions and the fertility level of Hamedan
province, the use of appropriate and
sufficient fertilizer is of fundamental
importance.

Conclusion

According to the results of the adaptation
strategies, the most important variable in
dealing with incoming shocks can be the
variable of agricultural credits, which
enables the farmer to resist part of the
economic and environmental shocks and
suffer less damage. It is suggested that the
credit support policies for farmers be
revised and farmers be supported in
providing loans. In order to sustainably
produce wheat and prevent the problem of
food insecurity, it is suggested that the
government, non-governmental
organizations, and private sector
institutions provide the necessary assistance
in providing fertilizers with appropriate
biological quality. Increasing the area of
agricultural land through the integration of
sub-plots can increase the productivity of
wheat production. In this case, it is suggested
to use the capacities of agricultural
cooperatives. Production cooperatives can
be effective in creating economies of scale
and help increase production productivity
and sustainability.
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