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Conclusions:

Abstract:

The research aims to analyze the complex paradox between the necessity
of expanding the use of clean and renewable energy sources as a primary
objective of sustainable development, and the inherent risks associated with
using lithium-ion batteries (LiBs) as high-reliability and high-efficiency
energy storage devices, given the intermittent nature of renewable energy
sources. The research problem was summarized by assessing the capacity
and flexibility of international measures and policies aimed at achieving
sustainable development in confronting the inherent risks and challenges
arising from the use of these batteries. The most prominent findings
indicated a significant and growing negative impact on the (social,
environmental, and economic) advantages achieved by expanding clean
and renewable energy production. Consequently, there are negative
repercussions on the (economic, social, and environmental) dimensions of
the sustainable development process. The most important recommendations
strongly emphasized the necessity of enacting legislation to regulate the
management of this type of hazardous waste. Furthermore, they stressed the
need for adequate support from stakeholders, particularly producers, to
ensure that the current poor regulation and management of these practices do
not cast their heavy shadow onto governments in the future, compelling
them to deal with the resulting crises.

Keywords: Sustainable development, renewable energy, clean energy
transition.

1. Every increase in the expansion toward the clean and renewable energy market is accompanied

2.

by a noticeable increase in the use of lithium batteries.

Thermal runaway represents the primary hazard of lithium-ion batteries, as it results from
chemical reactions triggered by certain operational and chemical factors such as aging and
manufacturing defects.

The process of thermal failure is accompanied by the emission of flammable gases (carbon
monoxide and hydrogen), thereby increasing the likelihood of fires and explosions.

Most incidents associated with the use of lithium batteries are attributed to the failure of
regulatory procedures related to proper packaging, adequate labeling, and their classification as
hazardous materials.

The weak implementation of effective and binding Extended Producer Responsibility (EPR)
mechanisms in most legislations is among the main reasons for reaching high levels of hazardous
waste from lithium batteries. This situation constitutes a (deferred) environmental liability that
reduces the environmental benefits resulting from the use of renewable energy sources.

The market cost of lithium batteries (within the clean and renewable energy sector) does not
reflect the true cost of their entire life cycle, as it fails to account for the costs of containment,
safety, safe disposal, and recycling. This may represent a significant barrier to the expansion of
the renewable energy market.
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