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Abstract:

Building construction and operation consume a significant amount of global energy and
non-renewable material resources during all phases of a structure's life cycle, despite the
fact that the construction industry is a vital one for humans. Additionally, it significantly
adds to annual global greenhouse gas emissions, which is inconsistent with the sustainable
development objectives of the 2030 environmental policy. Thus, Life Cycle Assessment
(LCA) has been extensively used in the construction industry to make buildings more
energy efficient and lower their carbon impact.
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Research Problem:

Despite the rapid growth of the construction industry and the continuous and indispensable
increase of the built environment, it contributes a significant amount to global warming and
climate change, which requires studying and evaluating the emissions and environmental
impact of each of its inputs and operations. The awareness and use of LCAs by architects
and interior designers is still limited, which needs more awareness and encouragement.
Research objectives:

The research aims to shed light on the potential of life cycle assessment (LCA) processes in
determining the environmental impact of materials and up to the entire building, and
accordingly reducing the negative impact of the construction industry on humans and the
environment. The research also aims to direct the interest of architects and interior designers
to conduct a life cycle assessment (LCA) in the early stages of design.

Research Methodology:

The method used in the research is the descriptive analytical method.
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Growing forests absorb carbon dioxide and release oxygen

Natural regeneration
and planting
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Gradual release
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products ensures that
carbon continues to
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Wood buildings store carbon
and it remains stored over
the lifetime of the building

Brock Commons Tallwood House at the University of British Columbia is an 18-storey wood building completed in 2017.
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Embodied Carbon Operational Carbon
The emissions from manufacturing, transportation, and installation of building materials. The emissions from a building’s energy consumption.
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POTENTIAL EXPOSURE
Raw material extraction:
RAW MATERIAL - Petroleum and byproducts
EXTRACTION

Construction and installation:

- Monomers (e.g., vinyl chloride and BPA)
- Additives (e.g., phthalates)

- Polymer dust

& PROCESSING

Use and maintenance:

- Leaching

- Additives (e.g., phthalates)
- Flame retardants

- UV stabilizers

Recycling or reuse:
- Monomers (e.g., vinyl chloride and BPA)
- Additives (e.g., phthalates)

Disposal:

@ - Dioxins, furans, hydrochloric acid (by fire)
- Leachin

>< 4

- Monomer after disposal
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MATERIAL BREAKDOWN
Contributions to Global Warming Potential (GWP), Energy, and Mass on five projects

g B W NN =

0 50 100
GWP (kg CO2eq/m?2) Energy (MJ/m2) Mass (kg/m2)

ITEM (GROUPED)

B acoustical panel B Gwa ceiling [ solid surface countertop*
basic office interior glazing tile*
carpet . laminate casework . vinyl flooring
ceiling panel suspension system linoleum wood flooring, slat ceiling
B chairs, tables, sofas B metal ceiling panel & server racks B wool acoustical ceiling panel
concrete sealant operable partition*
. cubicle . painting, wall and ceiling
doors partition wall, incl. rubber base
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