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Extended Abstract

Introduction

Agriculture serves as the primary source of food
production and food security and is a crucial
component of economic growth in developing
nations. The effect of climate change on agricultural
productivity and food security is a global
apprehension. However, the detrimental effects of
climate change are more severe for emerging
economies due to their historical exposure to higher
temperatures, limited development, insufficient
development policies, and inadequate social and
economic capital in the agricultural sector. These
countries are not well-suited for adaptive strategies
such as access to modern irrigation techniques and
the cultivation of drought-resistant crops. The
majority of climate change studies have been
conducted in developed countries, which are less
susceptible to the negative impacts of climate
change due to their greater capacity for adaptation
and technological advancements. So, the aim of this
paper is to assess the impact of carbon dioxide
emissions, temperature, and Precipitation (as
climatic variables), as well as non-climatic variables
such as agricultural credits, fertilizer consumption,
and the Land under cereal production, on the short-
and long-term growth of cereal production in Iran.

Materials and Methods

To achieve the research objectives, qualitative time
series data from 1990 to 2020 were utilized, which
were obtained from the World Bank Indicator
(WDI) and the Food and Agriculture Organization
of the United Nations (FAQ). Prior to estimating the
model, it was necessary to check the unit root of the
variables. The Augmented Dickey-Fuller (ADF) and
Phillips Peron (PP) tests were employed for this
purpose. Since the effect of variables in the short-
and long-term may differ, the autoregressive
distributed lag (ARDL) method was utilized to
estimate the relationships among the model
variables and to perform dynamic analysis. The
ARDL method is widely used and offers several
advantages over other statistical models. Notably, it
can investigate the relationships between variables,
regardless of whether the variables are I (0) or I (1).
Moreover, the ARDL method can calculate both
short- and long-term relationships between
variables, as well as the speed of adjustment of
short-term imbalances in reaching a long-term
balance. Therefore, in this study, the ARDL model
was employed to examine the relationship between
cereal production, agricultural CO, emissions,
temperature, precipitation, agricultural credit,
fertilizer consumption, and the land area under
cereal production. The appropriate lag lengths for
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the empirical model were determined using the
Schwartz (SIC), Bayesian (BIC), and Akaike
information criterion (AIC).

Findings

As mentioned earlier, the stationarity of the
underlying variables was checked using the
Augmented Dickey-Fuller (ADF) and Phillips-
Perron (PP) tests. The results indicate that LLCP,
LAGEXP, LAP, and LAT are stationary at their
level, while LCP, LCO2, LAGC, and LFC are
stationary at their first difference. Given that some
variables are | (0) and others are | (1), the
autoregressive distributed lag (ARDL) model was
employed to investigate the short-term and long-
term relationships between the selected variables.
The estimated results suggest that the F-statistics
value exceeds the upper bound at different
significance levels when cereal production, CO2
emissions, average temperature, average, and
precipitation are the dependent variables. Hence,
rejecting the null hypothesis implies a long-run
cointegration between these study variables. The
long-term estimation results demonstrate that the
coefficient of carbon dioxide emissions has a
significant negative impact on cereal food
production, with a decrease of 3.576% in cereal
production for every 1% increase in CO2 emissions.
In contrast, the climatic variables of temperature and
precipitation have positive effects on Iran's cereal
production, with a 2.52% and 0.38% increase in
cereal production, respectively, for every 1%
increase in these variables in the long term, and a
1.403% and 0.211% increase in the short term. As
the nature of climatic variables differs from other
variables, it has different effects on different
products in different geographical areas.
Agricultural  credits positively affect cereal
production in the short and long term, with a 0.358%
and 0.199% increase in cereal production,
respectively, for every 1% increase in credits. The
area under grain cultivation also has a significant
positive effect on Iran's cereal production, with a
1.457% increase in the short term and a 1.07%
increase in the long term for every 1% increase in
cultivated area. Additionally, fertilizer consumption
has a positive and significant relationship with grain
production in the long term, with a 0.26% increase
in cereal production for every 1% increase in this
variable.

Discussion and Conclusion
The analysis of long-term and short-term
coefficients indicates that temperature and
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precipitation have a positive effect, while carbon
dioxide emissions have a negative effect on cereal
production in the long term. To capitalize on this
positive potential, the Ministry of Agriculture of
Iran should consider policies such as changing
planting dates, increasing awareness among the
agricultural community through workshops and
seminars, and utilizing agricultural promoters to
disseminate up-to-date information on the effects of
climate change. Additionally, modern methods in
the field of accurate weather forecasting should be
employed. Since excessive use of chemical
fertilizers and pesticides contributes to most of the
carbon emissions in the agricultural sector, reducing
their use is necessary to reduce the adverse effects
of carbon dioxide emissions in the long term. This
can be achieved by shifting towards more organic
fertilizers and biological control of pests, as well as
using renewable energy-consuming technologies for
operating agricultural machinery. The government
should also provide electricity as a renewable energy
source to farmers at a low cost and encourage its use.
Furthermore, reducing the use of chemical fertilizers
and increasing soil fertility with more organic
fertilizers can improve crop performance. The
government of Iran should pass laws to ban the
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burning of agricultural waste, which decreases soil
fertility and increases carbon dioxide emission, and
adopt waste management techniques to save money
and reduce the effects of chemical fertilizers on the
climate and natural resources. Lastly, the findings
suggest that financial institutions should provide
more loans to farmers with flexible interest rates to
quickly adapt to climate change, purchase modified
and improved inputs, and adopt cleaner technologies
to increase grain production sustainably.
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