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Executive Summary

The buildings and construction sector is responsible for approximately 37% of global CO, emissions
and over 34% of global energy demand. Construction materials such as bricks are a major contributor
within this sector, necessitating urgent action to decarbonise production processes. This project
focuses on identifying effective decarbonisation pathways for brick manufacturing by:

a) Conducting a global cross-case review of alternative fuel options to fire bricks manufacture.

b) Performing an Australian life cycle assessment (LCA) to quantify carbon hotspots and evaluate
decarbonisation scenarios at BGC's Bricks Middle Swan (MS) and South Guildford (SG) plants
in Western Australia (WA).

c) Global Cross-case Analysis:
The study reviewed innovative practices worldwide through a SWOT analysis to understand their
decarbonisation approaches, technology readiness, and applicability in the WA context. The SWOT
analysis also assessed the relevance of various fuel alternatives (hydrogen, biogas, biomethane,

sawdust, syngas, and renewable electricity) in this WA case, considering regional resource availability
and waste management priorities.

d) LCA Findings (BGC Bricks — WA)

Using a cradle-to-gate LCA, the baseline carbon footprint per tonne of clay bricks was found to be:
e 226 kg CO;-eq at Middle Swan
e 206 kg CO,-eq at South Guildford

Natural gas combustion accounted for an average of 77% of total emissions. Among tested scenarios,
solar energy integration showed the highest GHG reduction potential (up to 71% both in electricity
use and kiln energy), followed by biomethane (up to 63% kiln energy) and solar electricity alone (up
to 16%, only electricity use). Hydrogen showed varied results and requires further analysis.

Key Recommendations

e Prioritise Solar Energy: Integrate solar electricity and solar thermal systems to maximise
emission reductions.

e Adopt Biomethane Energy: Offers a practical medium-term solution with significant benefits.

e Explore Hydrogen Potential: Further technical feasibility and system compatibility evaluation
is needed.

e Begin with Incremental Steps: Shifting grid electricity to solar is an achievable early action.
Future Research Directions

Expand the assessment to a cradle-to-site or cradle-to-cradle LCA to capture the full life cycle,
including reuse, recycling, and circular manufacturing. Investigate bricks' long-term performance,
durability, and carbon sequestration potential in circular construction systems.
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