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Green Logistics: Towards an Integrated Strategic Framework for Measurement and Improvement in Modern Supply

Chains

Abstract Green logistics has transcended its origins as a peripheral concern to become a central pillar of modern supply
chain strategy. This shift is propelled by a confluence of stringent environmental regulations, growing consumer demand for
sustainable products, and the relentless corporate pursuit of operational efficiency and competitive advantage. This paper
develops a comprehensive theoretical framework for green logistics, moving beyond conceptual discussions to an integrated
model that synthesizes strategic principles, operational levers, and robust measurement methodologies. The research
systematically explores the multifaceted environmental impacts of logistics, including greenhouse gas (GHG) emissions, air and
water pollution, noise, and packaging waste, with a particular focus on robust methods for their quantification, such as fuel-

based and activity-based GHG calculations. It then presents a strategic framework for mitigation, structured around five core
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operational levers: distance, mode, equipment, load, and operational execution. The paper further delves into the application of
advanced modeling and optimization tools, such as network design and Pollution-Routing Problems (PRP), and demonstrates
how emerging technologies like Al, loT, and Blockchain act as critical enablers for these strategies. Through an analysis of
collaborative models and real-world case studies, the research underscores the necessity of inter-organizational partnerships
with customers, suppliers, and even competitors to achieve systemic change. By grounding these practical applications in
established theoretical lenses like the Triple Bottom Line (3BL) and Multi-Stakeholder Engagement, this paper argues that green
logistics is an indispensable strategic function that aligns economic profitability with profound environmental and social

stewardship, paving the way for resilient and future-ready supply chains.

Keywords: Green Logistics, Sustainable Supply Chain, Environmental Impact Measurement, GHG Accounting, Supply
Chain Optimization, Pollution-Routing Problem, Collaborative Logistics, Decarbonization, Triple Bottom Line, Strategic

Framework.
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