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Balancing economic growth with environmental sustainability and public health remains a pressing challenge for
Malaysia. Despite global recognition of renewable energy benefits, limited access and high costs have prolonged
dependence on fossil fuels, which contribute to environmental pollution and lower life expectancy. This study
offers novelty by extending the Preston Curve framework, examining how renewable energy consumption in-
fluences life expectancy. Using annual data from 1980 to 2020, the study employs a non-linear Autoregressive
Distributed Lag (NARDL) model to capture asymmetric effects and investigate whether increases and decreases in
renewable energy, economic growth, health expenditure, and financial development have distinct impacts on life
expectancy. Malaysia is an appropriate case study due to its long-standing reliance on fossil fuels and its gradual
transition towards renewable energy. The results reveal apparent asymmetries: higher renewable energy use and
health spending significantly increase life expectancy. Meanwhile, the impact of economic growth varies in both
the short and long run, reflecting the non-linear trade-offs between industrial growth and environmental health.
These findings indicate that conventional linear models may overlook key patterns. They emphasize the need for
integrated policies that support renewable energy and increase healthcare investment to improve life expectancy
in a lower-carbon economy.

1. Introduction

Research has increasingly examined the links between energy con-
sumption, economic development, environmental sustainability, and
public health over the past few decades. Numerous studies have exam-
ined how the use of fossil fuels contributes to greenhouse gas emissions
and environmental degradation, which pose significant risks to public
health and life expectancy (Esen and Bayrak, 2017; Voumik et al., 2023;
Majekodunmi et al., 2023a). The Preston Curve framework, introduced
by Preston (1975), remains a key theoretical foundation for explaining
how rising income levels are associated with higher life expectancy,
moderated by other factors such as environmental quality and health
system investments. Recent empirical research has expanded this model
by exploring how the adoption of renewable energy can mitigate the
adverse health effects of industrialization (Rahman and Alam, 2022;
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Polcyn et al., 2023; Wang et al., 2023). However, most existing studies
rely on linear approaches, which may overlook the possibility that
fluctuations in renewable energy use or economic activity have asym-
metric impacts on public health outcomes.

In this context, Malaysia’s persistent reliance on fossil fuels, along-
side its gradual transition towards renewable energy, provides a valu-
able case for examining the compounding impact of energy policy,
economic growth, and health expenditure on life expectancy. Energy is
essential for economic progress in sectors such as transport, farming, and
industry (Voumik et al., 2023). Despite the availability of options, many
countries continue to rely on non-renewable sources because they are
more affordable and accessible (Majekodunmi et al., 2023a). This
dependence on fossil fuels escalates CO, emissions worldwide, affecting
both developed and developing countries (Esen and Bayrak, 2017;
Rehman and Rehman, 2022).
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