SOLAR AND WIND POWER AS THE FUTURE OF GLOBAL
ENERGY
Svitlana Vlasiuk
Educational and Research Institute of Energy Saving and Energy Management,

National Technical University of Ukraine “Igor Sikorsky Kyiv Polytechnic Institute”

The global energy sector is currently undergoing a radical and necessary
transformation, positioning the transition to renewable energy sources as one of the
primary global priorities of the 21st century. Among all forms of renewables, Solar
Photovoltaic (PV) systems and wind power play a crucial and accelerating role due to
their inherent sustainability, technological accessibility, and rapidly declining costs.
These solar and wind energy sources are essential for drastically reducing greenhouse
gas emissions and mitigating global warming (Energy Evolution Conference, n.d.).

The most compelling argument for the accelerating development of solar
power and wind power is their unprecedented cost-competitiveness. These modern
technologies have not only become cost-equivalent with fossil fuels but, in many
regions, have become the cheapest sources of new electricity generation. The average
Levelized Cost of Electricity (LCOE) for utility-scale Solar PV plummeted by
approximately 90% between 2010 and 2023, with newly commissioned renewable
capacity often undercutting the cost of the cheapest fossil fuel generation (IRENA,
2024). This economic advantage is driving massive global capacity expansion. The
International Energy Agency (IEA) projects that global renewable power capacity
will accelerate significantly over the next five years (2024 — 2029), with solar PV and
wind power accounting for 95% of new additions. Solar PV alone is the primary

driver, making up three-quarters of the new capacity (International Energy Agency,

144



2024). This rapid deployment creates a geographically diversified and flexible energy
supply capable of meeting growing global demands.

Despite the undeniable benefits and economic momentum, the transition is
challenged by the intermittent nature of solar and wind generation, requiring
enhanced solutions for storage, grid stability, and infrastructure adaptation.
Technological advancements are rapidly overcoming these barriers through
innovation in several key areas. Firstly, the cost of utility-scale Battery Energy
Storage Systems (BESS) has declined significantly, establishing hybrid solar/wind
and storage projects as the new standard for firm, dispatchable power (IRENA,
2024). Secondly, innovations such as floating solar farms and new materials like
perovskites are increasing deployment potential and efficiency (KP Group, n.d.).
Furthermore, advancements in Smart Grid systems, enhanced forecasting using
machine learning, and the deployment of grid-forming inverters are critical for
improving frequency control and reliability within power systems increasingly
dominated by variable sources (KP Group, n.d.).

In conclusion, the strategic combination of solar energy and wind power,
supported by technological breakthroughs in storage and smart grid infrastructure,
offers the most viable and sustainable path toward achieving global energy
independence and environmental balance. Investment in innovation, particularly in
areas like perovskite technology and smart grid solutions, is key to ensuring a
successful, reliable, and expedited transition to a green energy future, accelerating the
world toward its net-zero emissions targets.
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