HITACHI

Inspire the Next

Circular

Institute of
Sustainability in
Civil Engineering

RWTHA/

12" INTERNATIONAL CONFERENCE ON LIFE CYCLE MANAGEMENT \ 313

Integrating Prospective LCA and TEA: Challenges, Proposed
Solutions, and Pathways for Sustainable Design and Decision-Making

Sustainable Materials Processing and Recycling (SeMPeR), Department of Materials Engineering, KU Leuven, Kasteelpark Arenberg 44, 3001 Leuven, Belgium
Economics and Corporate Sustainability Research Group, Warmoesberg 26, 1000 Brussels, Belgium
Flanders Make @KU Leuven, Belgium

Ekinsu Akdogan?, Karel VVan Acker'%3

2
3

Introduction

Integration
challenges of
prospective TEA-LCA

Integrating life-cycle analysis (LCA) and techno-economic assessment (TEA) into a single methodology is
essential for emerging technologies: it enables the systematic identification of trade-offs between economic,
environmental, and technical performance at an early design stage, and provides more accurate decision
support.

Therefore, integrated assessment offer a stronger foundation for sustainable policy-making, investment
strategies, and innovation roadmaps, compared to the cases in which they are assessed separately. This study
addresses the methodological challenges of integration of prospective LCA (pLCA) and TEA (pTEA) by
Identifying gaps in the current literature, proposed potential solutions, and evaluating the limitations.
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Discussion and Conclusion

The findings present an up-to-date perspective on the current state of integrated prospective assessments, guiding future research

towards the deve
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opment of more comprehensive and consistent methodologies. In this work, eight methodological challenges were
N challenge, potential solutions were proposed, and their limitations were summarized.

nallenges with solutions and limitations can help researchers and decision makers estimate trade-offs, prioritize

methodological improvements, and design assessments that are both reliable and useful for decision making. While most existing integrated
assessments provide valuable but sector-specific insights, the outcomes of this research can support the creation of a framework that
can be applied across multiple sectors.
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