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ABSTRACT

The adoption of renewable energy within supply chain operations is accelerating
as businesses aim to enhance sustainability, achieve carbon neutrality, and reduce
costs. This research investigates the application of renewable sources—such as solar,
wind, and bioenergy—across different phases of supply chains. Representation on
multiple case studies from sectors including manufacturing, retail, and logistics,
the study highlights key implementation strategies, challenges encountered, and
resulting performance impacts. Findings suggest that effective integration depends
onfactors like technological capability, interdisciplinary cooperation, and strategic
long-term investments. The study concludes with a proposed framework to help or-
ganizations incorporate renewable energy into their supply chains while supporting
global sustainability initiatives.
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1. INTRODUCTION

Operating managers were only marginally involved in the early phases of envi-
ronmental management and stayed somewhat out of the way. Traditionally, specific
departments were in charge of monitoring environmental performance in a number
of domains, such as waste management, operations, logistics, marketing, product
development, process design, and regulatory compliance. But this strategy has
changed. It is now commonly acknowledged that leading practices necessitate envi-
ronmental management to be completely integrated into daily operational processes,
much like the changes witnessed during the quality and supply chain revolutions.

Operations and supply-chain management scholars and practitioners are becoming
more interested in Renewable supply-chain management, or RSCM. The increasing
environmental degradation, such as depleting raw material resources, overflowing
waste sites, and rising pollution levels, is the primary driver of RSCM's expanding
significance. Being environmentally sustainable is important, but so are sound
business practices and increased revenue. It is not a cost center, but rather a driver
of company value. RSCM is also being driven by consumer pressures and regula-
tory obligations. Therefore, the scope of RSCM includes more proactive measures
through the numerous Rs (Reduce, Re-use, Rework, Refurbish, Reclaim, Recycle,
Remanufacture, Reverse logistics, etc.) as well as reactive monitoring of general
environment management programs.

1.1 Fundamental Components of Renewable
Supply-Chain Management

Renewable Supply Chain Management (RSCM) is a concept that emphasizes
the integration of environmental sustainability into all stages of the supply chain. It
emphasizes three essential elements: the significance of RSCM (Fontes et al., 2018),
green operations, and green design. To reduce the product's environmental impact
from the start, green design uses techniques like Environmentally Conscious Design
(ECD) and Life Cycle Assessment (LCA). Reverse logistics, waste management,
and green manufacturing and remanufacturing are examples of green operations.
Reducing, reusing, recycling, remanufacturing, and effective inventory and pro-
duction planning are the main goals of these initiatives. While waste management
deals with source reduction, pollution avoidance, and responsible disposal, reverse
logistics makes sure that used goods are collected, sorted, and redistributed in an
efficient manner.

RSCM design can be examined from the perspective of environmentally con-
scious design, taking into consideration the product/process life-cycle assessment.
The same is true for green manufacturing and remanufacturing (reduce; recycle;
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