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EXECUTIVE SUMMARY

A new area the size of Paris is built every week, as
the world is going through an unprecedented  era of
massive construction. As a result, the global building
floor area is expected to double by 2060. Buildings and
construction have a massive carbon footprint. This
sector is responsible for 38% of energy-related CO;
emissions, that is more than other types of industry, or
transport.

| BUILDING CONSTRUCTION INDUSTRY
OPERATION OF BUILDINGS

- OTHER (INCL. TRANSPORT AND INDUSTRY)

The production of b uilding materials and construction
Building construction causes 10% of energy -

related emissions
climate challenge, causing 10% of global energy -  Graph: PEEB; data from GlobalABC, 2020

related greenhouse gas emissions .

activities is responsible for a quarter of this buildings

The manufacturing of cement and steel causes most of these emissi  ons, given the high
emissions that occur during the production process, and the widespread use of these materials.
Aluminum, glass and insulation materials also have considerable emissions.

Material manufacturing 3.430
Cement and steel manufacturing for construction 2.038
Other materials 1.391 10%
Buildings Construction 130
Construction energy use 130
Buildings Operation 9.953 28%

Buildings operation and construction emissions from energy use. Based on IEA 2020

Construction works , as well as refurbishment and
deconstruction, are energy intensive. Nevertheless,
the relative weight of construction, when compared
to the production of building materials is small.




The strategies exist & from building smarter to decarbonising building materials

Despite its massive weight,e mbodied car bon i s still a oblind
building emissions. We need to rethink how we construct our buildings to reduce embodied
carbon. Strategies range from building less, to improved designs that have a longer lifetime,
require less material or use low-carbon materials. Circular approaches to construction turn
buildings into banks of valuable materials that can be reused t h r o widpdn mining ¢ to
reduce the need for new materials.

For building materials, we need a double strategy: There is no alternative to reducing the
emissions of the most used building materials : steelreinforced concrete and other
conventional building materials like aluminium, plastic and glass. We therefore need swift
action to reduce the carbon foot print of conventional building materials such asconcrete
and steel. At the same time we need to increase the market share of alternative soutions,
such as bio -based materials .

BUILD LESS USE ALTERNATIVE DECARBONISE
DESIGN BETTER BUILDING MATERIALS CONVENTIONAL
MATERIALS

Life-cycle analysis « Develop supply chains * Energy-efficiency

Resource-efficiency ¢ Standardise and certify * Decarbonised energy

Circular approaches products * Process innovation

Durability and recycling * Mainstream alternative Substitute with materials

Local value chains materials in conventional and natural fibres
construction

Low-carbon building materials and construction are ready to be scaled up. Companies
and start-ups across the globe have developed alternative materials as a stateof-the-art
product f o restat®mdagkets) and large@drporations are looking to decarbonise the
production of cement and steel.

Still, without de dicated policies or dedicated support, sustainable building materials will
not get into the mainstream . Embodied carbon targeting policies are necessaryfor a business
environment that tackles embodied carbon.

spot é



How can policy and financing reduce embodied carbon *?

Dedicated support is needed to decarbonise building materials and construction and
accelerate the uptake of sustainable building materials.

Knowledge and Capacity

1 Technical knowledge - applied research,innovation among manufacturers and suppliers,
knowledge of architects and construction companies and national testing facilities.

i Data & country-specific building material databases to calculate emissions.

9 Market development - business skillsfor sustainable building materials; market potentials
and customer awareness

This PEEB Working Paper presents the key facts on embodied carbon, as well as practical
strategies on how to reduce embodied carbon during the planning, design and construction
process, as well as for building materials. Topromote action on embodied carbon, it then lays
out how policy and financing can be used to accelerate the decarbonisation of building
materials and construction.

lIEmbodied carbon refers to the car bmaterialsiandxonstrectioh gFd@esses teroughswt i ons fr om
the whole lifecycle of a building. It includes both the emissions from energy use and chemical processes during the production
of building materials.



1. BUILDING MATERIALS AND CONSTRUCTIONS A HIDDEN
HEAVY WEIGHT FORTHE CLIMATE

The world is going through an unprecedented phase of
massive construction. The global building floor area is
expected to double by 20 60 (GlobalABC, 20T). An area
the size of the city of Paris is added to the global built
surface every week (IEA, 2021 )Asiaand Africa are predicted
to see the highest growth (cf. figure 3).

Figure 1: The global building stock is
expected to double

Buildings and construction have a massive carbon
footprint . This sector is responsible for 38% of energy-
related CO, emissions, that is more than other types of
industry, or transport (GlobalABC, 202®; cf. figure 2). The
energy used for heating, cooling and appliances during the
lifetime of a building makes up the largest part of these
emissions and must be rapidly addressed through energy

efficiency and decarbonisation of the energy supply. BUILDING CONSTRUCTION INDUSTRY
OPERATION OF BUILDINGS

Still, the impact of building material s and the
construction industry is often forgotten. The production

- OTHER (INCL. TRANSPORT AND INDUSTRY)

Figure 2: Building construction causes 10%
of building materials and construction activities (embodied  of energy -related emissions

carbor?), are responsible for a quarter of this buildings  (Graph: PEEB; datafrom GlobalABC, 2020)
climate challenge, causing 10% of global energy -related
greenhouse gas emissions (GlobalABC, 202®, cf. figure 2).

The manufacturing of cement and steel causes most of these emissions,given the high
emissionsthat occur during the production process, and the widespread use of these materials.
Aluminum, glass and insulation materials also have considerable emissiongGlobalABC, 2018}.

2Embodiedcarbonr e f er s t o t he ¢ ar biansfrom budding nlaterials @@ cohstruetion psosesses throughout
the whole lifecycle of a building. It includes both the emissions from energy use and chemical processes during the production
of building materials.

Embodied carbon includes the emissions arising from each stage of the building life-cycle model, as defined by EN 15978 and
ISO 21930: raw material extraction (A1), transport to manufacturing facilities (A2), manufacturing (A3), transport to a
construction site (A4), construction (A5), use phase (B1), maintenance (B2), repair (B3), replacement (B4), refurbishment (B5),
deconstruction (C1), transport to waste processing (C2), waste processing (C3) and final disposal (C4JWBCSD 2021b)

3There is no internationally accepted estimate giving the full amount of emissions from building materials and construction. A
complete picture of these emissions would include both the 10% share of global energy-related greenhouse gas emissions from
building materials and construction, as well asthose emissions from chemical processes.



The construction of new infrastructures in developing countries and emerging economies
alone could lead to 350 Gt of CO, emissions by 2050, if the same patterns of CO»-intensive
materials continues. That represents a third of the entire CO, budget that is available, if
climate change is to be limited to less than 2°C  (WGBU, 2016).
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Figure 3: Floor area additions to 2060 by key regions (Source: GlobalABC, 2017)

Embodied carbon, i.e. the carbon cost of manufacturing building materials and
construction activities, isa 0 b | i n bh stmtpges té reduce building sector emissions.
International initiatives have started to address the topic and promote action on whole-life
carbon (cf. box 1). Still, much more needs to be done to reduce greenhouse gas emissions from
building materials and construction .

International initiatives to address embodied carbon

A World Green Building Council (2019): Bringing Embodied Carbon Upfront
https://www.worldgbc.org/embodied -carbon

A World Business Council for Sustainable Development, WBCSI{2020):Building
System Carbon Framework
https://www.wbcsd.org/contentwbc/download/9731/146973/1

A UNFCCC (2020): Climate Action Pathwayduman Settlements
https://unfccc.int/sites/default/files/resource/ExecSumm_HS_0.pdf

A ACT Initiative - Assessing lowCarbon Transition initiative
https://actinitiative.network/



https://www.worldgbc.org/embodied-carbon
https://www.wbcsd.org/contentwbc/download/9731/146973/1
https://unfccc.int/sites/default/files/resource/ExecSumm_HS_0.pdf
https://actinitiative.network/

2. EMBODIED CARBON 8 WHAT CAUSES MOST EMISSIONS

The emissions from building materials and construction are irreversible once a building has
been built. The production of building materials makes up the largest share of embodied
carbon . Material manufacturing caused 3.4 Gtof CO, emissions in 2019 due to energy use
alone & not counting the additional emissions from chemical processes. Transport,
construction, maintenance and refurbishment, as well as demolition and waste management
add to emissions, but on a much lower scale (cf. Table 1).

Material manufacturing 3.430
Cement and steel manufacturing for construction 2038
Other materials 1391 10%
Buildings Construction 130
Construction energy use 130
Buildings Operation 9.953 28%

Table 1: Buildings operation and construction emissions ~ from energy use. Based on IEA 2020

The relative weight of embodied emissions to emissions from operations increases, as buildings
become more energy-efficient, and as decarbonization of energy supply proceeds. Figure 4
illustrates when emissions occurand their relative weight, based ona sample of five low-carbon
buildings in the UK, the Netherlands and Denmatrk.

Ppue uoyoweq |

® Embodied A1-A5
@® EmbodiedB-C
@ Operational B6-B7

__________________Fttﬂfp‘

Whole life carbon emissions

Figure 4: Estimated distribution of ~ carbon emissions per life cycle stage (Source: WBCSD, 2021a)



2.1.The heavy climate impact of steel and cement

Cement and steel manufacturing weighs heavilyin energy-related emissions, making upalmost
three -fifths of energy -related emissions from material manufacturing  (cf. Table 1) Their
share is even larger if processrelated emissions areaccounted for.

In 2018, cement production alone accounted for

7% of all energy and process -related*
greenhouse gas emissions worldwide and is
expected to rise by 12-23% by 2050 (SEI, 2018; IEA
2018). About half of global cement production is &
used for buildings (GlobalABC, 2020b). The extreme |
demand for concrete is illustrated by the high need
for sand that leads to massive illegal sand mining - S5 73', - S IEH
activities, threatening shorelines, rivers and seabeds Figure 5: Cement production is expected to increase
(Block, 2019). The construction industry consumes PY 12-25% by 2050

over 25,9 billion tonnes of sand per year (UNEP,

2019).

Steel represents 7 -9 % of global emissions , with
an expected growth rate of 30% by 2050 (Energy
Transitions Commission, 2018).30% of the global

production of steel is used for buildings

(GlobalABG 2020b). For EU countries, a study
found that in 2011, steel and aluminium made up

51% of the total embodied energy emissions in EU
countries (cf. A8 in Annex) (ECORY32014).

Figure 6: 30% of the global production of steel is
used for buildings.

Nevertheless, other conventional materials like aluminium , plastic and glass also weigh
heavily, making up two-fifths of of energy -related emissions from material manufacturing (cf.
Table 1).

4In addition to the energy related emissions, the production of cement also emits inherent chemical absorption. Th ese emissions
make up more than 50% of the global embodied emissions of cement (Lehne et al. 2018)



2.2. The need for data

Lifecycle analysis of building design options is a gamechanger to address embodied
carbon. Quantifying and comparing embodied emissions allows planners and architects to
compare options for design and materials. It is also the basisfor national and local policies and
investment decisions.

Life Cycle Assessment (LCA) is the most widely recognized procedure to quantify embodied
emissionsand examine environment al i mp a c.titfllotvshan o u g h o u
internationally standardised procedure (ISO 14040:2006).Several tools are available to assess

embodied emissions (cf. Al in Annex).

Scopes of Emissions in Life -Cycle Assessments

A Life-Cycle Assessment allows lte calculation of different scopes of emissions (ISO
14040:2006).

A Emissions from e mbodied energy include emissions from the use of energy for
the production of building material s and construction activities throughout the
life cycle of a building. This includes material extraction, transport, processing,
manufacturing, construction, maintenance, repair, replacement, refurbishment,
deconstruction, waste processing, and disposal (EN 15978, 2011).

A Embodied emissions (or embodied
carbon) include both the emissions from
embodied energy and the inherent

chemical absorption and emission B tis
. . . Emissions
properties of building materials. For + Operations
example, cement is produced through
the decarbonisation of limestone, a Fabodied
chemical reaction that emits carbon ‘ Emissions
dioxide (CO,), while wood absorbs CO» sihemical Brooesees
during growth. D
A Whole -life_emissions are the sum of |—| :"‘!”.‘"ed Energy
] ] ] . missions
embodied emissions and operational Energy used for
" . building materials
emissions from energy consumption for 2o o otichion

the operation of the building and its

. . . . fFigure 7: Scope of Emissions. Graph: PEEB
appliances over its entire life cycle.

Data about building materials and their properties in a specific local context are needed to

calculate embodied carbon. In several countries and jurisdictions, databases have been
developed that specify the properties of certified products (cf. examples in Annex &2 and A3).

There is a need to further build up and refine such databases, especially in developing
countries. Innovative new ( or ev en 0 low Gdbon tbuilding anhtérials need to be

tested and certified to be included rapidly into these databasesto promote their use .

10



Nevertheless the lack of data of existing building materials and incomplete databases should
not prevent the development and application of innovative new low embodied carbon
materials. Setting up and developing databases can be complex, time-consuming and costly.
Therefore, with time and application experience, databases can be built up in parallel to
practical application, then expanded and regularly updated over time.

UNFCCCd Compendium on Greenhouse Gas Baselines and Monitoring

The Compendium on Greenhouse Gas Baselines and Monitoringuilding and Construction
Sector(UNFCCGCforthcoming ) provides an overview of different sources of greenhouse gas
emissions from buildings and construction, as well as methodologies for quantifying these
emissions to feed into national greenhouse gasinventories. The quantification methodology
helps setting up national greenhouse gasinventory data of embodied emissions.

http://www.peeb.build/news -events/unfccc-monitoring -compendium
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3. STRATEGIESTO AVOID EMBODIED CARBON 8 FROM
DESIGN TOEND-OF-LIFE AND BEYOND

We need to rethink how we design,
construct and reuse our buildings.
Embodied emissions must be considered
from the early planning and design

stages onwards. The potential to contain
embodied emissions decreases rapidly the
further a project is developed (cf. Figure 8).

Strategies range from building less, to
improved designs that require less material
or use low-carbon materials. Circular
approaches to construction turn buildings
into banks of valuable materials that can be
r e us aumdan (nining 6 ) , to r
need for new materials.

3.1.Planning & build less, build smarter

The planning phase is key to redudng embodied carbon. This
ranges from questioning the necessity of building something

new, to optimising the set-up and location.

A Renovate existing assets rather thanconstruct new ones.
A Mix and optimise uses rather than plan for single use.
A Promote compact urban spaces rather than low-density

sprawl.

A Chose project sites where less material, foundation work

and transport are needed.

Carbon reduction potential

Build nothing

Explore altematives

100%

Build less
Maximise use of existing assets

Build clever
Optimise material usage and design
with low carbon materials

CARBON REDUCTION POTENTIAL

Build efficiently
Use low carbon construction
technologies and eliminate waste

0%

PROJECT DEVELOPMENT STAGES

Figure 8: At the planning stage, the potential to reduce
carbon emissions is highest. Source: WorldGBC, 2019

Figure 9: Jaegersborg Water Tower was
transformed into a modern student dormitory
(Architects: Dorte Mandrup; Photo: Jens Marku:
Lindhe)
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3.2.Design 0 materials, quantities, durability and recycling

Building designs and construction
techniques can reduce embodiedEi
emissions They alsoanticipate future uses
and recycling (IEAEBC, 2016)

Life Cycle Assessmentshould be used to
guide design choices by evaluating and
visualising the impact of different options.

Figure 10: The METI-School in Rudrapur combines climate -

friendly design with regional low -carbon building materials
(Architects: Anna Heringer & Eike Roswag, Photo: Kurt Horbst)

A Reduction of materials used through building typology, geometry , volume® and material-
saving constructions (e.g. hollow ceilings)

>

Low-carbon b uilding materials including recycled materials .

>

Recycling and single-variety separation of individual materials.
High durability of components  and design to reduce the needs for maintenance and
renovation and to prolong the lifetime of the building .

>

>

Adaptability to successive uses to ensure a long lifetime and reduce refurbishment.
A Lessappliances, following concepts of sufficiency, and opt for appliances with a lower
carbon footprint and high production efficiency.

Resources
IEA guidance for building designers

EAEBC (2016). Basics for the Assessment of Embodied Energy and Embodied GHG
Emissions for Building Construction.
http://www.iea -ebc.org/Data/publicat ions/EBC_Annex_57_Guideline_for_Designers_Part_1 pdf

Low-carbon business models for real estate actors

Urban Land Insitute Greenprint Center (2019) Embodied Carbon in Building Materials
for Real Estate.

https://americas.uli.org/wp -content/uploads/sites/2/ULI -Documents/Greenprint-Embodied-
Carbon-Report FINAL.pdf

Resources on embodied carbon for designers and real estate actors

http://carbonleadershipforum.org/resources/clf -publications/

5 This needs to be calculated for each project. Vertical urban structures like skyscrapers might demand a higher amount of
building materials in contrast to horizontal urban structures due to the consideration of cumulative loads of each unit (Schm idt
et al. 2021).
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3.3. Construction, refurbishment and end

Construction works, as well as refurbishment and
deconstruction, are energy Improved
technologies and smart management methods can
reduce energy wastageand lower the carbon footprint
(PEEB, 2019)

intensive.

Nevertheless,the relative weight of construction, when
compared to the production of building materials is

small. A study in India found that just 2% of the
embodied energy in construction projects stems from
the actual construction of buildings. Still, improved
technologies and smart management methods can
significantly reduce energy waste and result in a lower
carbon footprint (GIMP, 2021).

Optimised construction works

-of-life @ more efficiency, less waste

Figure 11: To reduce the impact of refurbishment
and deconstruction , the Urban Mining and
(UMAR) Experimental  Unit uses
prefabricated elements made of recycled materials.
(Architects: Werner Sobek, Dirk E. Hebel & Felix
Heisel, Photo: Wojciech Zawarsk)

Recycling

save time, energy and money.

o0 Improved construction logistics through digital manageme nt tools
0 Modular prefabrication to save time and energy on site

o0 Trained and wellequipped construction workers
Clever refurbishment can bring efficiency gains on resources such as water, energy and

materials.
Circular economy or

Cradle-to-Cradle approaches, and reusing, recovering and

recycling materials can drastically reducethe embodied emissions of a building .

Investing in material recycling
lower transport and manufacturing costs over time.

chains instead of disposal can optimise material use, and

14



4. BUILDING MATERIALS o6 FROM DECARBONISING
CONCRETE AND STEEL TO ALTERNATIVE MATERIALS

4.1.Conventional vs. alternative building materials? We need both!

To reduce the carbon footprint of building materials and construction, we need swift action to

reduce the carbon footprint of conventional building materials , while increasing the
market share of bio -based materials. Ther e i s & or, Goth iapphoaches are
necessaryConcr et e, steel , glass and other omoder nbo

dominate current models of construction, so there is no way around addressing these
emissions.

BUILD LESS USE ALTERNATIVE DECARBONISE
DESIGN BETTER BUILDING MATERIALS CONVENTIONAL
MATERIALS

Life-cycle analysis * Develop supply chains » Energy-efficiency

Resource-efficiency » Standardise and certify * Decarbonised energy

Circular approaches products * Process innovation

Durability and recycling * Mainstream alternative Substitute with materials

Local value chains materials in conventional and natural fibres
construction

Figure 12: Upstream and downstream approaches to address embodied carbon in building materials
Graph: PEEB

At the same time, we need to strive for
circularity in the way we produce and use
building materials, both for conventional and
alternative building materials.

Figure 13: The Urban Mining and Recycling (UMAR)
Experimental Unit is an experimental building mostly
constructed with  fully reusable, recyclable and
compostable building materials.  (Architects: Werner Sobek
Dirk E. Hebel & Felix Heisel, Photo: Zooey Bran)
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Building materials and design need to be
adapted to local climate conditions . In hot
arid climates, building materials with a high
thermal mass are needed, such asclay, natural
stone or bricks. In humid subtropical climates,
materials should allow for low thermal inertia
and natural ventilation, such astimber, bamboo
and light-weight facades (cf. PEEB, 20@; Annex
AB).

Figure 14: Building materials should be selected to fit local
climate conditions
(Architects: T3 Architects, Photo: ALISA Production)

Checklist: Sustainable Building M aterials

A Life-cycle analysis, based on local data, to guide design decisions

A Building materials with optimal properties for the local climate.

A Low-carbon materials and avoid CO,-intensive materials like aluminium or steel.

A Low-processed materials that consume lessresources for production and are easier to
recover and recycle Single -variety separation of individual materials.

A Resistant materials with a longer lifespan and lessreplacement or maintenance.

A Reuse of materials instead of manufacturing new products (wr ban i ni n ¢

A Local value chains to lower transport emissions and strengthen the local economy .
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4.2.Reducing the carbon footprint of conventional materials

There is no alternative to reducing the emissions of the most used building material S
steel-reinforced concrete and other conventional building materials like aluminium, plastic and
glass. Given their massive weight in global greenhouse gas emissions, even gradual
improvements in their production and use make a huge impact. The main strategies are an
optimisation of production, resource -efficient design and recycling and circular approaches

This section will focus on steel-reinforced concrete, given its
high prevalence among building materials emissions. While in
concrete big impacts can be made by changing the
ingredients®, for steel the biggest gains can be made by
reducing or decarbonizing the enormous energy demand for
production. Resource-efficiency in design construction, as well
as recycling applies to both.

Production Figure 15: The energy -intensive production of
steel and concrete has high savings potential

a) Optimi se Production Processes

The energy intensive production of cement and steel can be made more efficient by using
waste heat to produce electricity. Additionally, producing clinker with carbonation rather than
hydration can reduce CO,-emissions by up to 70% (UN Environment, 2017). Low-carbon,
renewable energy sources and better management of byproducts decrease the impact on the
environment (Raabe et al., 2019).

b) Adding waste materials to substitute  energy -intensive components in cement

Reducing the amount of clinker in cement by adding waste materialsis an efficient possibility
to lower greenhouse gas emissions Still, cement contains on average only around 20% of
substitutes, like fly ash from hard coal combustion and blast-furnance slag from iron ore mining
(UN Environment, 2017) At the same time, the sustainability of substitutes needs consideration.
While fly ash is an unused by-product of coal combusti on now, its use depends on the
continued use of coal-fired power plants. Agriculture waste products like cassavahusks are
possible O0greend subst ilyttestedensprojacts BAM,201®).ady success

c) Innovationtoi mprove the environmental impact

Researchis ongoing into how to make concrete more sustainable, for example on CGO,
absorbing concrete using magnesium sulfate. Still, a lot ofinnovations are still in the trial stage
and need to be improved (PACA, 2019).

& Cement, a highly energy-intensive materials, is the main component for concrete, next to sand and gravel. 50% of the cement
sector emissions are caused by the calcination of limestone to produce Portland clinker, a pre product of cement. Another 40%
of emissions are generated by energy use to heat the cement kilns to high temperatures (Lehne et al. 2018)

17



Design and construction
a) Combination with natural materials

Reinforcing elements made of natural materials can replace energyintensive steel to reduce
the overall carbon footprint of reinforced concrete. Bamboo can be a sustainable alternative to
steel. Bamboo fibres are combined to create a building material with equal or better properties
in terms of bending capacity compared to a steel-reinforced system with identical diameters
(Hebel et al., 2017).

b) Resource efficient construction to  reduce the amount of concrete

The amount of concrete used can be reduced through economical construction techniques, by
introducing hollow -core or even biaxial hollowed slabs. The reduced amount of concrete (25%
30%) in biaxial slabs also reduces the dead load of the slab element compared to a solid flat
slab system, which contributes to even further material savings (CBCBCA, 2012).

Recycling

After the end-of-life of a building, materials should get separated and reused. Buildings should
be planned to be recycled from the outset, and information recorded digitally. W hole building
components might be reused, but mostly, individual materials are recycled. Recycling can
reduce the overall carbon footprint of building materials, still some conditions limit the
potential of the process. While steel can be made by recycling of metal scraps, theapplication
is limited by the availability of metal scraps (Raabe et al., 2019).

Concrete building components can be crushed and reused as an ingredient for concrete and
can substitute up to 45% of the gravel in concrete. Nevertheless, due to higher transport
emissions, the primary energy demand of recycled concrete can be higher than conventional
concrete. An analyss is needed before implementation (Lieblang, 2013).
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4.3. Alternative b uilding materials o from bio -based to recycled

Bio-based materials have been used for a long time all across the globe. Worldwide, specialized

value chains arebeing developed t 0

produce these materials

with excellent static and thermal properties. The following presents a snapshot of alternative
materials that can be used in construction & from bio -based materials such as wood and clay
to recycled plastic. Gven their local nature, a large range of alternative building materials exists.

Wood and bamboo

Figure 16: Especially in moderate climate
zones, wood can be a climate -friendly building
material with excellent t hermal properties.
ARTIS GmbHn Berlin, (Architects: ZRS)

Clay and earth

Figure 17: Clay materials have excellent
moisture absorption properties and increase
thermal comfort in buildings.

Jiyan Health Garden, Iraq

Architects: ZRS Architekten)

Timber has excellent thermal as well as staticproperties
and can replace steel and reinforced concrete.Trees act
as a carbon sink,and the use of wood can considerably
bring down emissions. To lower transport emissions, the
usage of native wood species should be preferred.

While wood is a great building material, it can be an
environmentally harmful choice when there are not
enough local wood resources.

Locally sourced and unprocessed rammed earth can
replace concrete and is increasingly being used as a
0 mo d e r n 6g ntateriall Glay can be processed and
transformed into clay bricks or boards. Clay and loam
building materials provide an excellent thermal indoor

climate but, unlike fired bricks, they have only limited

load-bearing capacity. Therefore, these materials are
suitable for infill and non -load-bearing walls.

Because of analmost infinite capacity to be recyced or
upcycled, earth building materials have a low energy
balance in the entire lifetime (Blaschek et al., 2017) In
Senegal, the company Elementerre produces
compressed earthblocks with improved quality
standards by replacing the traditional handmade
production of the earth blocks with mechanical presses.
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http://www.elementerre-sarl.com/





































