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ABSTRACT

Carbon emission reduction in linear transportation infrastructure cannot be achieved solely by
defining environmental targets or incorporating carbon criteria into tender documents; rather, it
requires translating these targets into clear, measurable, and assessable contractual obligations.
This study adopts an analytical review approach to integrate technical, procurement,
contractual, and professional evidence related to road, highway, pavement, bridge, tunnel,
railway, and metro projects, and examines the pathway through which carbon policies are
transformed into practical project outcomes. The findings indicate that the measurability and
contractual manageability of carbon reduction requirements depend on the clear definition of
system boundaries, baselines, functional units, calculation methods, data sources,
responsibilities, change control mechanisms, and verification procedures. Based on the
reviewed evidence, carbon reduction requirements are classified into seven categories:
information provision; management and process requirements; prescriptive technical
requirements; performance-based requirements; measurement, reporting, and verification;
change control, risk allocation, and transfer of obligations; and commercial consequences and
enforcement mechanisms. Furthermore, a framework for assessing the contractual readiness of
these requirements is proposed. The results demonstrate that Environmental Product
Declarations (EPDs), carbon plans, and tender evaluation criteria alone cannot ensure actual
emission reductions and should be integrated into a coherent chain extending from procurement
and implementation to final verification and commercial decision-making. The lack of
empirical evidence based on tracking the full contract lifecycle, particularly in railway and
metro projects, remains a major limitation in the existing body of knowledge.

Keywords: Life Cycle Assessment (LCA), Sustainable Procurement, Transport Infrastructure,
Carbon Reduction, Contract Management
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