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Environmental burden of the construction sector
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Environmental burden of the construction sector
UN decarbonisation goals
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Figure ES 1. Global Buildings Climate Tracker reference path to goal and observations (Based on GSRBC authors internal analysis)

56% reduction in emissions from 2024 required to get on track by 2030!
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Environmental burden of the construction sector
UN strategies
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Environmental burden of the construction sector

Responsibility of ALL participants of the construction process
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Environmental burden of the construction sector

THE CONSTRUCTION MATERIAL PYRAMID
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Concrete

®  The most popular building material in the world.

®  Composite material composed of cement, aggregates, water

and additives.
®  Ease of formation, high mechanical strength.

®  Multitude of additions that can modify its properties to specific

applications.

®  High impact due to emissions, use of water and natural

gFr egates.
unded by
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Concrete
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Geopolymers

Alkali activated materials based on materials rich in alumina and silica.

Similar mechanical properties to concrete. Al : t . o_P
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Up to 50% lower GHG emissions compared to concrete of the same

class.
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High emissions from production processes but also a

Used as structural steel or concrete reinforcement.
high potential for recycling and reuse of elements.
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Masonry

u One of the traditional materials used for centuries
®  Traditionally used clay bricks or modern masonry

elements.

®  Ease of construction without specialistic equipment.
®  Modern systems aim at reduction of environmental
impact during production and energy efficiency.

®  Impact highly dependent on the type of element.
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Wood

®  One of the traditional, natural building materials.

®  Traditionally used mass timber elements and modern
laminated high strength construction elements.
®  Used for all types of structural members.

®  Negative environmental impact due to CO,

absorption of trees during growth.
® Up to 75% lower carbon footprint compared to concrete

and up to 90% compared to steel

https://ecochain.com/blog/construction-timber-carbon-
Funded by footprint/

the European Union https://doi.org/10.1016/j.susmat.2022.e00528
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Structural glass

®  Traditional building material with modern
functionalities in modern applications.

® Used as facade elements but also for railings and
stairs.

®  Most emissions derive from production stage.

Important influence on operational emissions due to

Insulation.

® Around 0,3% of global emissions from glass production
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Structural glass
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Functional composites

u Modern innovative materials with functional fillers.

®  Additional functionality in structural materials.

®  Functionality of self-sensing, self-heating, energy
harvesting, self-healing.

®  Functionality can potentially improve the
environmental performance by reducing operation

and maintenance costs.
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Bio-based materials

B Areturn to traditional materials with new

technologies.

®  Earth blocks as sustainable alternative to masonry.

Bamboo as a quick growing material for temporary
and permanent structures. ‘
®  Biomass for insulation applications.

®  Green walls and rooftops.
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Summary

Construction sector is dedicated to reduce the environmental impact and emissions from its operations by improving traditional
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materials and shifting towards modern solutions.

The main strategies for reducing the environmental impact of construction materials include:

u Possible reuse of elements and materials,

n Improving production methods,

u Improving energy efficiency of wall and facade elements,
u Shifting towards renewable and natural materials.

Design of sustainable construction materials needs to consider both embodied and operational emissions of building structures.
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