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Abstract
This research aims to analyze the impact of climate change on the path of
sustainable development by constructing a standard model that includes a
set of climatic, environmental, and economic variables. The study relied
on temporal data representing temperatures, rainfall rates, vegetation
cover, artificial water bodies, emitted gases, global warming indicators, as
well as mitigation and adaptation measures, to explain changes in
sustainable development indicators. The results showed that the model has

high explanatory power (R? = 0.818), reflecting the strong influence of
climate variables on shaping the path of sustainable development. The
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results of the estimated model showed the impact of economic variables
(temperature, rainfall, vegetation cover, water bodies, greenhouse gases,
global warming, mitigation, adaptation) on sustainable development, using
a multiple regression model in the double logarithmic formula. It showed
a statistically significant direct relationship between sustainable
development and the elements influencing it, represented by each of
(temperature, rainfall, vegetation cover, water bodies, greenhouse gases,
global warming, mitigation, adaptation). The elasticities indicate that an
increase of (0.01) in the number of units of each of the climate change
elements included in the aforementioned model, assuming other factors are
constant, leads to an increase in sustainable development by (-0.05%,
0.12%, 0.35%, 0.03%, -0.06%, -0.03%, 0.15%, 0.19%) for each of them,
respectively. To know the relative importance of each of these elements in
sustainable development, we divide the elasticity of each element by the
elasticity The total and multiply it by 100, as it becomes clear that the
contribution rate of the vegetation cover element, which amounts to (35%),
Is higher than its counterpart, meaning that it is more influential than other
variables in increasing sustainable development, followed by the
contribution rate of adaptation, which amounts to (19%), while the
mitigation element ranked third with a contribution rate of (1°%), then the
rainfall variable comes in fourth place, as its contribution rate reached
(12%), then the greenhouse gas element recorded fifth place with a
contribution rate of (6%), then the temperature variable comes in sixth
place with a contribution rate of (5%), and finally came water bodies and
global warming with a contribution rate of (3%), which is less influential
than other variables in influencing sustainable development. Through the
total elasticities of the estimated model, which amounts to (0.98), which
means that the variables of the climate change model that affect sustainable
development in the research operate in the stage of diminishing returns to
scale. The analyses showed that temperatures, emitted gases, and global
warming represent limiting factors for development, as their impact
coefficients came Negative and significant. In contrast, rainfall rates,
vegetation cover, artificial water bodies, and mitigation and adaptation
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policies were found to contribute positively to promoting sustainable
development, with vegetation having the strongest impact among all
variables. The study recommends the adoption of national and regional
strategies to reduce emissions and mitigate the effects of climate change
by expanding afforestation, developing irrigation and rainwater harvesting
technologies, and developing renewable energy projects, in addition to
enhancing the capacities of communities and economies to adapt to climate
risks. Achieving sustainable development requires integrating the
environmental and climate dimensions into economic and social policies
to achieve resource sustainability and ensure the well-being of current and
future generations.

Keywords: Climate change, sustainable development, global warming
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