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Abstract

Introduction: Climate change is one of the greatest challenges facing
humanity in the current century. Among them, developing countries are
more at risk, as they are mainly dependent on the agricultural sector, which
is the most sensitive to water and weather. The present study aimed to
explore the impact of climatic changes on agronomical production and
welfare in the Caspian coastal plain agro-ecological zone of Iran.

Materials and Methods: In this research, the climatically regionalization
for the study zone was first used to carefully study the effects of climate
changes. Then Mazandaran, Guilan and Golestan provinces were studied as
Caspian coastal plain agro-ecological zone. Then, time series data published
by the Iranian Meteorological Organization, Ministry of Agriculture Jihad,
Customs and Statistics Center of Iran were used to collect the required data.
Panel data approach and endogenous partial price equilibrium model were
used to estimate the effects of climatic changes on total crop production and
welfare in the Caspian coastal plain agro-ecological zone of Iran.

Findings: According to the results of the study, variables in log form such
as Precipitation, temperature, wind speed, fertilizer, poison, seed,
machinery and Area under cultivation at the 5% level affect the total
agronomical production. Temperature and wind speed have a negative
effect on agronomical production so that by increasing temperature and
wind speed by one percent, agronomical production decreases by 0.23 and
0.27 percent, respectively. Precipitation, fertilizer, poison, seed, machinery
and Area under cultivation variables had a positive effect on agronomical
production so that by increasing these variables by one percent,
agronomical production decreases by 0.17, 0.32, 0.10, 0.15, 0.13 and 0.22
percent, respectively. The results also showed that in all 14 scenarios
studied, the performance of the agricultural sector in the Caspian coastal
plain agro-ecological zone decreased. In all 14 scenarios, the consumer
surplus decreases and the producer surplus increases. The total welfare
surplus increased in scenarios 10 (WRE650) and 11 (SRESA1) and
decreased in the rest of the scenarios.
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Extended Abstract

Introduction

However, there are several factors, including
market  fluctuations, domestic  and
international agricultural policies (such as
type and amount of subsidies, incentives,
tariffs, insurance and credit policies), type
and amount of technology and management,
relationship between crops, land use laws,
and physical characteristics of the
environment. Production (water resources,
soil quality and pest and disease prevalence)
determines and directs the activities of the
agricultural sector, but the agricultural
sector as a biophysical system is highly
dependent on climatic parameters and
variations; therefore, climate determines the
type of agricultural activity effectively. ,
Amount of sweat Hey, products, prices and
the economic welfare of consumers and
producers in the agricultural sector. Given
the role of the agricultural sector in the
caspian coastal plain agro-ecological zone
economy (including the three northern
provinces of Golestan, Mazandaran and
Gilan) and the evidence of a high relative
vulnerability of the agricultural sector to
these changes as well as the inevitable global
warming phenomenon, Measures are now
being taken to further address the issue and
its implications and challenges for the
region's agricultural sector. However, the
extent of this issue in the agricultural sector
or subdivisions of the caspian coastal plain
agro-ecological zone has not been properly
elucidated and remains unknown to
planners and policy makers. The impacts of
climate change will be mitigated if climate
change is implemented in relation to
agricultural activities and the acquisition of
production and welfare components. This is
necessary through the knowledge of the
rapid magnitude and extent of climate
change and the effects of climate on crops
and welfare in the Caspian coastal region.
Materials and Methods

Extent of this study based on FAO
classification, caspian coastal plain agro-
ecological zone (including three northern
provinces of Golestan, Mazandaran and
Guilan) based on climatic similarities
(rainfall and temperature), soil type, crop
type; As well as geographical relationships.

In the present study, first, using time series
information and a regression model, the
effect of climate change on total crop yields
is investigated, then using the elasticities
used in the results of other researchers'
studies, predicting crop yield changes under
climate scenarios gotit. The values of climate
change scenarios were selected and
evaluated based on two ECHAM4 and
HadCM2 general circulation models. In these
models, the results are compared with the
baseline temperature of Iran (1961- 1990)
and the temperature and precipitation
variations of the 2000, 2025, 2050, 2075 and
2100 decades compared to the baseline
period are calculated.

Finally, an endogenous partial price
equilibrium model was used to assess the
impacts of climate change on community
welfare.

Therefore, according to the latest statistics
available, 2015 was selected as the base
year. Coefficients of supply and demand
functions were extracted for this year and
used as inputs for the partial equilibrium
model.

Meteorological data including temperature,
precipitation, relative humidity, wind speed
and evapotranspiration were extracted
annually for the years 1985 to 1986 by the
Iranian Meteorological Organization. Total
crop production, cultivation area, and
agricultural inputs (fertilizer, fertilizer,
machinery, seed) required time series data
to be used from data released by the Ministry
of Agriculture Jihad. Information on the
mathematical planning model including the
prices of each crop unit, area of cultivation
and cost of production inputs per hectare of
agricultural products, import and export
were extracted from official statistics
published by the Ministry of Agriculture,
Customs and Statistics Center. The
econometric functions used in the model
were estimated by Eviews software and the
mathematical programming model was
solved using GAMS.

Findings

According to the results, the logarithm of
precipitation, temperature log, wind speed
log, fertilizer log, poison log, seed log, plant
log and log area at 5% were effective on total
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crop yield. Yield and production in dryland
products is directly affected by climate. For
these crops, reducing rainfall to a certain
threshold level not only reduces production
per unit area, but also jeopardizes the
potential for planting and harvesting
throughout the land. The performance of
aquatic products is also affected by ambient
temperature by increasing
evapotranspiration rates from soil and plant
surfaces. In addition, the amount of
irrigation  required  increases  with
decreasing rainfall. Under these conditions,
assuming a certain amount of water,
providing more water for these crops will
require reducing the area of irrigation in
order to prevent yield loss or accepting a
percentage of yield reduction but
maintaining the existing cultivation level.
Accordingly, climate is an important factor
in the amount of production and supply of
agricultural products.

The results also show that in all 14 scenarios
studied, the performance of the agricultural
sector in the Caspian coastal plain agro-
ecological zone will decrease. Also in all 14
scenarios consumer surplus decreases and
producer surplus increases. The total
welfare surplus will increase in scenarios 10
and 11 and decrease in the rest of the
scenarios.

Discussion

The high sensitivity of some crops to climate
change will reduce their performance.
Climate change will reduce the supply of
agricultural products and their prices will
increase due to high demand for crops. As a
result, farmers sell their crops at a higher
price than the wet conditions, and this price
difference will be considered as additional
net farm income for producer farmers
(producer surplus). Some of the products
that help increase net farm income will also
reduce consumer surplus. The consumer
surplus comprises the second part of
economic prosperity. In climates, consumers
are expected to experience less prosperity
than producers. In climatic conditions, a
significant amount of land will not be
cultivated, and this will reduce the overall
supply to the market while reducing
production. As agricultural supply declines,
commodity prices will rise and consumer
access to products will decline, resulting in

consumer welfare. Declining crop yields will
lead to higher agricultural commodity
prices, and consumers will face higher prices
and lower levels of consumption. On the
other hand, since demand for most of these
commodities is unbearable relative to their
prices, the decline in supply has been
compounded by a higher price increase,
leading to the loss of some of the economic
benefits of the consumer and at the same
time an increase in the economic welfare of
the producers.

Conclusion

According to the results of the research, in
order to increase crop yield, it is
recommended to use appropriate strategies
such as optimum utilization of productive
inputs, crop cultivation in appropriate air
conditions and development of new
technologies. The use of new irrigation
methods, while reducing the impact of
agricultural water scarcity in drought
conditions, increases productivity and
reduces crop susceptibility to climate. Also,
to prevent and counteract the negative
effects of climate change, pricing of water
consumed in agriculture aims to motivate
producers to use new technologies, use of
irrigation-resistant cultivars, change the
pattern of cultivation towards crop yields.
Higher water, planning, and financial
facilities should be on the agenda for
agribusiness producers to respond to
climate change, such as agricultural
insurance. Given the diminishing
performance of agriculture and community
welfare in the years to come as a result of
climate change, it is recommended to
consider measures to increase farmers'
awareness of the positive and negative
consequences of climate change and ways to
adapt to this phenomenon.
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