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Extended Abstract

Introduction: One of the greatest environmental challenges of the 21st century is climate
change, which has serious economic and social consequences. These changes are the
driving force behind global warming, the spread of droughts, and climate anomalies that
directly affect agricultural productivity. In Iran, the agricultural sector is one of the main
pillars of the economy, and the impact of these climate changes is highly noticeable. The
arid and semi-arid regions of Iran, especially in South Khorasan, are clearly affected by
these changes. Climate analyses indicate that by the years 2025 and 2050, the southern
regions of Khorasan will experience an increase in average air temperature of 1.5 to 2.3
degrees Celsius. Saffron, as one of the strategic products and economic advantages of
South Khorasan, is sensitive to temperature changes and is most affected by climate
change. The significance of saffron cultivation in Iran is due to its high-water efficiency,
job creation in rural areas, prevention of migration, income generation, and the
development of non-oil exports. Therefore, understanding the consequences of climate
change on saffron production and offering solutions to mitigate these effects is
particularly important. Past studies have shown that temperature and precipitation are
among the most significant factors influencing the risk and production of agricultural
products, including saffron. Many studies have been conducted in this area, most of
which focus on examining climate change in a specific region. However, a limited
number of these studies have also considered the indirect effects arising from spatial
spillovers in neighboring regions in addition to examining the impact of climatic factors
in one area. The aim of this research is to investigate the direct and indirect effects of
spatial spillovers of temperature, minimum and maximum temperature, precipitation, and
relative humidity on saffron yield in the counties of South Khorasan over the period from
2011 to 2023. In addition to examining the direct effects of climate change on saffron
yield, this study also analyzes the indirect impacts of these changes through spatial
spillovers of climatic variables on saffron yield in neighboring regions. The use of spatial
econometric methods in this research represents the innovative aspect of this study.
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Materials and Methods: In this research, meteorological data from the South Khorasan
Meteorological Organization for variables such as precipitation, average temperature,
average maximum temperature, average minimum temperature, and relative humidity
(percentage) on an annual scale for the statistical period 2011-2023 have been collected.
This study was conducted at the provincial level in South Khorasan and in 11 counties:
Boshrouyeh, Birjand, Khousf, Darmian, Zirkuh, Sarayan, Sarbisheh, Tabas, Ferdows,
Qaen, and Nehbandan. Data on saffron yield were also obtained from the Agricultural
Jihad statistics of South Khorasan province. A spatial panel model was estimated using
Statal7 software.

Results and Discussion: The results showed in the SAC and SDM models, temperature
had different effects: in the SDM model, maximum temperature had a negative and
significant impact on saffron yield, while in the SAC model, minimum temperature had
a positive and significant impact. Additionally, relative humidity had a positive and
significant impact only in the SEM model. The SAC model was selected as the optimal
model, indicating no significant impact of precipitation and a negative and significant
impact of temperature on saffron yield. Moreover, minimum temperature had a positive
and significant impact. The spatial parameters also showed a positive and significant
spatial correlation, highlighting the importance of spatial effects in data analysis.

Conclusion: Based on the results of this study, some recommendations are presented to
improve saffron yield in South Khorasan Province. Firstly, temperature management is
crucial for saffron cultivation, as increased temperature negatively impacts saffron yield.
Therefore, it is suggested that farmers use cooling methods, such as shade nets and
efficient irrigation systems, to mitigate the negative effects of rising temperature.
Developing precise climate prediction and monitoring systems can help farmers plan
better and adopt appropriate measures to cope with climate change. Secondly, although
precipitation and relative humidity did not have a significant impact on saffron yield,
previous research indicates that water resource management and the use of effective
irrigation techniques, especially in low-rainfall areas, can help improve saffron yield.
Using optimal agricultural techniques and improving planting and cultivation methods
can also increase the productivity of agricultural lands. Educating farmers in this regard
will be very effective as well. Finally, it is recommended to conduct more research on
the effects of climate change and spatial spillovers on saffron in various regions of the
country so that policymakers and farmers can make better decisions for managing and
improving saffron yield tailored to different climates, ensuring better climate condition
management and improving saffron productivity nationwide.
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Table 4. Estimated Results of Spatial Econometrics Models
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