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The buildings we construct today will shape the climate Dr Conan O’Ceallaigh,
we inherit tomorrow. Across Ireland and globally, the
built environment is responsible for a substantial share
of greenhouse gas emissions, driven largely by carbon-
intensive construction materials. As nations commit to net-
zero targets and climate-resilient development, attention
is turning to alternative construction methods that reduce &
emissions while delivering long-lasting infrastructure. Mass =&
timber, an engineered wood product comprising multiple
layers of structural grade timber, is capable of achieving
significant structural performance and storing carbon for
decades. It is emerging as a practical and scalable solution §
at a time when rapid decarbonisation of the construction
sector is urgently required.
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Research Overview

This research, published in the Cleaner Environmental Systems Journal in 2025, and building on initial
findings presented in the Construction and Building Materials Journal in 2024 and the Buildings Journal in
2018, investigates how mass timber can be integrated into buildings and infrastructure systems to reduce
whole-life carbon emissions while enhancing structural performance and sustainability outcomes. Recent
focus on operational carbon emissions (heating, lighting, etc.) has shifted towards embodied carbon (the
emissions associated with materials), highlighting the need for innovation across the built environment.
Using a combination of laboratory testing, life cycle assessment, and case studies, the research evaluates
how timber structures perform across their lifespan, from material sourcing to end-of-life reuse. The overall
approach emphasises practical, evidence-based solutions that support the transition towards a circular and
low-carbon built environment.

Key Insights / Findings

The research demonstrates that mass timber buildings can function as long-term carbon stores, locking
away carbon absorbed during tree growth for the duration of the building’s life. This creates a dual benefit:
reducing emissionsassociated with traditional materials while actively removing carbonfrom the atmosphere.
Evidence also shows that prefabricated timber systems can improve construction efficiency, reduce on-
site waste, and support safer and more predictable project delivery. These outcomes benefit a wide range
of stakeholders, including policymakers seeking credible decarbonisation pathways, industry professionals
aiming to meet sustainability targets, and communities seeking healthier, lower-impact buildings.
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o Why it Matters
Dr Conan QO’Ceallaigh,

Department of Building & Civil The significance of this research lies in its contribution to real-world climate
Engineering, School of the action within the construction sector, one of the most significant industries

Built Environment, Faculty of .. . .- .
o . requiring decarbonisation. By providing robust performance data and practical
Engineering & Computing, ATU ) ) ) ]
Galway design guidance, the work helps reduce uncertainty around the use of timber
Conan.OCeallaigh@atu.ie | in larger and more complex structures. This supports informed decision-making
0001_5322?;‘6/4‘2’“'0"°rg/0000' by engineers, developers, and public authorities responsible for delivering
sustainable infrastructure. In practice, this enables more confident adoption
of low-carbon construction methods at scale. The societal benefits extend

Ge, S., O’Ceallaigh, C. & McGetrick, . . . . . . . .
P.1, (2025) A Review of Best beyond em|55|on.s red.uctlc?n, including improved mdoo'r environmental quality,
International Life Cycle Assessment faster construction timelines, and stronger connections between forestry,
(LCA) Practices in Wood Constructions: m\nyfacturing, and regional economies. Ultimately, the research supports

Challenges for Ireland, Cleaner . . .

Environmental Systems, 16, 100260. | progress towards several SDGs, particularly responsible consumption and

DOI: https://doi.org/10.1016/]. production, climate action, and sustainable cities and communities.
cesys.2025.100260

Mehra, S., O’Ceallaigh, C., Sotayo, What’s N ext?

A., Guan, Z. & Harte A.M. (2024)
SR ERE S S Looking ahead, the research focus of the TRIBE Lab (Transformative Research

loaded glued and compressed wood . . . . . . . .
dowel laminated timber portal & Innovation in the Built Environment) leading this work will strive to address

UEIESEIEEEEHIEARIEIESEEES  environmental challenges through applied research through experimental
wood connectors. Construction and dd . . d d buildi dard d ded
Building Materials, 457, 139107. and demonstration projects, updated building standards, and expanded use
DOI: https://doi.org/10.1016/]. of digital tools for measuring whole-life carbon performance. Scaling the use

buildmat.2024.139107 : : : : ) : )
FONBHEEE of mass timber will require coordinated action across multiple supply chains,

0’Ceallaigh, C., Sikora, K. & Harte, from sustainable forest management to advanced manufacturing and design for
ANEE RIS disassembly. Future research will focus on long-term structural health monitoring
Lay-Up on the Characteristic Bending ) o ) . .

and Rolling Shear Strength of CLT. of timber buildings and integration of modular construction methods that allow

CHIEIDRIDR e B ZEE B buildings to be adapted or reused over time. There is also growing potential
0rg/10.3390/buildings8090114 i L.
to apply these solutions to public infrastructure such as schools, transport
facilities, and community buildings. By translating research findings into policy
S e e and practice, mass timber can become a mainstream component of climate-
& Sustainability positive construction systems.
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The TRIBE Lab team would like to
thank our academic collaborators,
industry partners, and funding
agencies committed to advancing
sustainable construction and
climate-responsive infrastructure. ==

The content and views included in this article are . 4 ;)
based on independent research and do not necessarily A " ¥ <
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