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WHAT IS TRANSITION LIFE CYCLE ASSESSMENT (LCA) ?

Each year, cement accounts for 8% of worldwide emissions. The main cause: at high temperature, the decarbonation of calcium carbonate from limestone during clinker production.

CCS enables long-term capture of emitted CO 2 , while CCU enables the use of captured CO 2 in various products. CCS and CCU, along with other actions, should be part of a joint effort for the cement industry to reach carbon neutrality in the future.

Transition LCA is a new LCA approach developed by University Gustave Eiffel. The objective is to compare an existing situation at system level (several products and functions can be considered) with different possible futures, then to select the scenarios which would provide the greatest improvements.

Key features: long-term time horizon, geographical context, involvement of stakeholders.

STEP-BY-STEP PROCEDURE TO APPLY TRANSITION LCA

1 Investigated transition solution CCS and CCU with hydrogen production in a cement plant of the French group Vicat

Existing reference situation

The cement plant does not have a carbon capture system. Products likely to be substituted (e.g. hydrogen) are produced in a conventional, carbon-based way.

Goal and scope

Offer prioritization: treat as much CO 2 from the plant as possible. Time scope : by 2030.

Reference flows

Total amounts of the products likely to be substituted in the target territory. Total amounts of CO 2 that can be geologically stored in the target territory.

Territories Source

Where transitions solutions are implemented: the cement plant.

Target

Where the solutions may induce changes: boundaries determined by market demand. The situation to which the scenarios are compared is defined. Only the scenarios whose impacts are lower than the reference situation are considered relevant.

In progress for the study case: the LCA model of the existing cement plant, coupled with the conventional production of the products likely to be substituted.

Assess the most relevant scenarios with the stakeholders and co-decide for the most preferable scenario for the study case.

Proceed with a sensitivity analysis to identify the key levers for the scenario to be efficiently implemented.

Iterate from step 2 if necessary.

CONCLUSION

Transition LCA is a recent LCA method which aims to study possible transition solutions for an existing situation to reduce its environmental impacts in the future. It should enable local stakeholders to identify the most interesting scenarios, then the conditions and action levers to efficiently implement the transition. Transition LCA results can be paired with economic or social indicators for in-depth decision-making. 
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  Model to collectively identifyand describe all the scenarios that would enable to achieve the transition according to the source territory. On the right, a simplified version of the scenarios flowchart for the study case (CCS and CCU in a cement plant of the Vicat group). But a large set of pathways and technologies for CCUS exists. How to identify the best scenarios for a specific cement plant? Study case: transition of a cement plant of the Vicat group, in France.The current global approach is to model each feasible technology as a unit product LCA, then create the scenarios' model by linking accordingly the unit systems and adapting it to the territorial and industrial flows.
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