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Teeba Aljabery
Sustainability Specialist 

SECTION 01.

Teeba.al-jabery@egis-group.com

www.egis-group.com

http://www.egis-group.com/
https://www.facebook.com/egisgroup
https://twitter.com/egis
https://www.youtube.com/channel/UC7htuNSYHgMDr5wkoQMD8lQ
https://www.linkedin.com/company/egis
https://vimeo.com/channels/egis
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1. Defining Lifecycle Analysis (LCA) And Embodied 

Carbon 

2. Global Targets & Certification

3. LCA Process

▬ Defining Your Objective

▬ Setting Goals 

▬ Defining LCA Scope

▬ Calculation Process 

▬ Outcomes

4. Reduction

5. Short Exercise
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SECTION 01.

The aim of this workshop is to provide different stakeholders including architects, engineers, 

interior designers, sustainability specialists and contractors, with 

Aim

Ability to carry out the 

LCA & embodied 

carbon accounting

Comprehensive 

understanding of LCA 

and embodied Carbon

Set carbon reduction 

plans for projects



DEFINING LIFECYCLE ANALYSIS 
& EMBODIED CARBON 
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The Bigger Picture

39%

61%

Global Emissions Breakdown

Building Industry Other Industries

28%

11%

Buildings Carbon Emission 

Breakdown

Operational Carbon Embodied Carbon
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USE

hot water

cooling

AC

lighting

heating

electricity

Lifecycle Stages 

CONSTRUCTION

transport

construction

USE

maintenance/

refurbishment

END OF LIFE

demolition

PRODUCTION

supply

manufacture

RECLAIM

reuse/

recycling

EMBODIED 

CARBON How can LCA help?? OPERATIONAL 

CARBON

Life cycle analysis 

(LCA) is a method of 

quantifying the 

environmental impacts 

associated with a given 

product. 
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LCA Possible Outcomes

GOAL

ACTION PLAN

STRATEGY

Understanding the 

overview on emissions

Discover the biggest 

contributors

Identify carbon reduction 

targets

PLAN DESIGN BUILD OPERATE

CARBON REDUCTION 

POTENTIAL

Set out reduction plans

Detect areas for carbon 

reduction



GLOBAL TARGETS & 
CERTIFICATIONS
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WORLD GREEN BUILDING COUNCIL (WGBC) VISION

By 2030, all new buildings, infrastructure and renovations must 

have at least 40% less embodied carbon with significant 

upfront carbon reduction, and all new buildings must be net 

zero operational carbon. 

By 2050, new buildings, infrastructure and renovations must 

have net zero embodied carbon, and all buildings, including 

existing buildings, must be net zero operational carbon. 
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SECTION 01.

International Certifications 

Credit Name: 
Building Life-cycle 
Impact Reduction

LEED BD+C: New 

Construction v4.1 -

LEED v4.1

Path 1: Conduct a life cycle assessment of the project’s structure and 
enclosure (1 point).

Path 2: Conduct a life cycle assessment of the project’s structure and 
enclosure that demonstrates a minimum of 5% reduction compared with a 
baseline building (2 points).

Path 3: Conduct a life cycle assessment of the project’s structure and 
enclosure that demonstrates a minimum of 10% reduction compared with a 
baseline building (3 points).

Path 4: Meet the requirements of Path 3 and incorporate reuse and/or 
salvage materials into the project’s structure and enclosure for the proposed 
design. Demonstrate reductions compared with a baseline building of at least 
20% reduction (4 points)
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407.03 Sustainable 

Concrete

Green concrete 

with less emissions

701.07 Regional 

Materials

Local sourcing 

701.06 Recycled 

Content 

Use of materials of 

recycled content 

Local Certifications & Embodied Carbon  

MO-05 Sustainable 
Procurement Policy

Delivery with low 
emissions

With EPDs

Recyclable 

Minimal Packaging 

Local sourcing

Produced with 
renewables

Certified products

SA-07 Sustainable 
Materials

Recycled aggregate

Reclaimed timber

Recycled rubber 

Recycled steel

RC-03 Thriving 
Economy 

Use materials 
sourced from within 

Saudi 

MW-06 Lifecycle 
Assessment

Conduct LCA and 
show reduction 
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Local Certifications & Embodied Carbon  

SM-02 

Construction 

Waste 

Management 

CDWMP

Recycling rate of 

30% of 

construction 

waste

SM-2 Design 

for Materials 

Reduction

Less material use 

compared to 

typical buildings

SM-3 Design 

for Flexibility & 

Adaptability 

Demountable or 

movable non-

structural walls

Evenly 

distributed 

windows 

Pipes and wiring 

not permanently 

embedded in 

the building

SM-4 Design 

for 

Disassembly 

Develop a 

building 

disassembly plan 

SM-5 Modular 

Flooring 

Systems 

Use modular 

flooring 

products 

Products must 

have recycled 

content, 

recyclable, or 

renewable

SM-6 Design 

for Durability 

Develop building 

durability plan

SM-7 Building 

Reuse

Reuse materials 

from an existing 

building 

structure

SM-7 Material 

Reuse

Reuse of 

materials 

SM-9 Regional 

Materials 

Local sourcing or 

regional sourcing 

of materials 

SM-10 

Recycled 

Materials 

Use structural 

steel with 

recycled content

Use cement 

replacement 

SM-11 Rapidly 

Renewable 

Materials 

Use rapidly 

renewable 

materials in 

walls, flooring, 

ceiling or roof

SM-12 

Reused/Certifi

ed Timber

FSC, PEFC, CSA, 

or SFI certification



LCA PROCESS 
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SECTION 01.

Step 1: Define Your LCA Scope
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SECTION 01.

what data do you need?

Step 2: Data Collection  

Material type

Material quantity 

Material 

specifications

Material source Shipping location

Transportation 

methods

Transportation 

distances

Installation 

energy & water 

consumption

Equipment usage

Waste generated

Temporary 

materials

Need for 

maintenance, and 

refurbishments 

Demolition 

emissions

Quantities of 

disposed 

materials

Transportation 

emissions 

Waste processing 

Online

EPD Libraries

on the 

next slides! 
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• What data do you need to 

track? 

• Who is your source of 

information 

1- Understand 

LCA scope 

• Monitoring quantities or 

energy/water consumption 

• BIM

• Surveys & Questionnaires 

2- Data Collection 

Method • Standard collection 

process

• Quality control audits 

3- Quality 

control 

SECTION 01.

Data Tracking Methodology 
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SECTION 01.

What Is An EPD? 

Environmental product declarations 
(EPDs) are environmental labels that 
report a peer-reviewed summary of 
the results of a lifecycle assessment 
(LCA) of a certain material or product.

What does it include?
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•Does it only cover the production stage (A1-A3)?

•Does it cover the construction stage (A4-5)?

•Does it cover use stage (B1-B7)?

•Does it cover end-of-life stage (C1-C4)?

Lifecycle 

stages

•Mentions the  unit 

of the quantity 

that was assessed 

of the product

Declared unit

•Provides an 

overview of the 

product and its 

applications

Product 

Description

•Provides material 

specifications and 

properties 

Technical 

information 
•Provides the 

quantified 

environmental 

impacts

Environmental 

impacts 

SECTION 01.

All EPDs provide the reader with 

EPDs Content 

Key information 

Where to obtain EPDs??
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SECTION 01.

Examples of online EPD libraries 

Step 2: Data Collection  

The 

International 

EPD System 

Dap habitat PEP 

Ecopassport

One Click LCA 

Database

https://www.environdec.com/home
https://daphabitat.pt/en_US/
https://register.pep-ecopassport.org/pep/consult
https://www.oneclicklca.com/support/faq-and-guidance/documentation/database/
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SECTION 01.

Free database: 

Step 2: Data Collection  

ICE Database 

V3 

https://circularecology.com/embodied-carbon-footprint-database.html
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SECTION 01.

Step 3: Calculation 

Where to complete the

calculation process??
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SECTION 01.

Step 4: Analyse The Carbon Footprint 

Look at the carbon footprint of the building over its lifetime

Can I reuse an existing 

building structure? 

Can I optimize the

Building design
Can I reduce the

energy consumption? Are there more 

durable products

With longer lifespans?

Can materials end up

Being recycled?
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SECTION 01.

Step 4: Analyse The Carbon Footprint 

Understand the 

footprint to 

identify hotspots 

with results 

breakdown to 

tackle further 

carbon reductions

1- Study feasibility 

of reuse

2- Optimize design

3- Include recycled 

materials

4- Procure Materials 

produced with 

renewables

5- Replace cement 

with GGBS, Fly Ash, 

Silica Fume or 

Pozzolan

6- Consider Carbon 

Cure solution
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Step 5:  Base-case & Proposed 
Scenarios 

Major Materials Scope

STRUCTURAL STEELCONCRETE

GLASS

TIMBER

INSULATION

Base-case scenario of 

conventional construction 

practices in the region:

• Concrete: No recycled content

(0% GGBS)

• Steel: No recycled content

• Timber: Not FSC certified

Proposed scenario based on

the targeted materials

specifications and building

design:

• Concrete: with cement

replacements

• Steel: with recycled content

• Timber: FSC certified

• Carbon Cure

• Materials produced with

renewables

• Structural Design

REINFROCEMENT 

What should the 

LCA report look like??



Titre de la présentation | Date
27

SECTION 01.

Proportions of embodied carbon by building elements

Sample Output

0 5 10 15 20 25

Upper floor

Foundation

Envelope

Frame

Piling

Internal walls

Ceiling finishes

Floor finishes

External works

Embodied carbon baseline emissions

Embodied carbon emission 

after reduced measures

Percentage of Embodied carbon (%)

13%

21%

4%

16%

46%

Façade Substructure MEP Internal Finishes Superstructure

Baseline

Model
Optimized

Model

G
W

P
 –

k
g

C
O

2
e

Embodied 

carbon 

reduction

XX km of car travel

(typically, 100-200g/km)
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SECTION 01.

Embodied carbon assessment summary

Sample Output

Villas Typology 1

xx
x 

 k
gC
O
2e
/m

2

xx
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2
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a
se
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a
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A
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t 
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Villas Typology 2
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Villas Typology 3
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Villas Typology 4

xx
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Infrastructure

xx
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xx
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xx
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b
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Trees and Carbon 

Sequestering materials
Estimates for offsettingSavings from carbon reduction 

and circular economy measures

Total tonnes of CO2e Sequestered Total tonnes of CO2e SpentTotal tonnes of CO2e Saved



CARBON REDUCTION 
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Embodied Carbon Reduction

01 PREVENT

Avoid embodied carbon from the outset

by considering alternative strategies to

deliver the desired function

02 REDUCE AND OPTIMISE

Evaluate each design and construction

choice in terms of the upfront carbon

reductions and as part of a whole

lifecycle approach

03 PLAN FOR THE FUTURE

Take steps to avoid future embodied

carbon during and at end of life,

maximising potential for maintenance,

renovation, reuse and deconstruction

04 OFFSET

As a last resort, offset residual

embodied carbon emissions within the

project or organisational boundary

where possible or if necessary through

verified offset schemes.
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Responsibilities Toward Carbon Reduction 

Developers

Set a mandatory embodied carbon 
target for all projects

Report carbon for all assets

Evaluate the possibility of refurbishing 
existing buildings

Design Teams

Propose embodied carbon targets for the 
project 

Perform LCA to benchmark building 
carbon footprint 

Use a screening-level embodied carbon 
to identify hotspots

Develop alternative design solutions 
considering carbon and cost

Carry out studies to determine possibility 
of reducing material quantities or 
removal of unnecessary materials 

Optimize the reuse of existing facilities-
including maximum reuse rate possible

Contractor

Ensure meeting embodied carbon targets

Require verification of carbon 
performance (EPDs)

Use low-emitting construction machinery

Deconstruction of unwanted existing 
elements with salvaging or recycling of 

these materials

Propose embodied carbon 
improvements/ materials if any

Implement materials takeback program 

Minimize and recycle construction and 
demolition waste

Invest in high-quality materials



EXERCISE
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SECTION 01.

You are working on a new project which is a 4-bedroom villa in Dubai, UAE. The 

project has reached the 100% Schematic Design stage, and you received the 

following information from the structural engineering team.

Estimate the upfront carbon for the lifecycle stage (A1-A3) for one grade of 

concrete: 

• Grade: C32

• Cement Replacement: GGBS 

• Percentage of Replacement: 70% 

• Quantity: 500,000 kg of C32

4 Bedroom Villa In Dubai, UAE
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SECTION 01.

Helpful Resources – ICE Database 

% Cement Replacement - GGBS

Embodied Carbon Factor (A1-A3) 

(kgCO2e/kg)
Unit Source

25% 50% 70%

C20/25 (20/25 MPa) 0.094 0.068 0.053

kgCO2e/kg

ICE 

database 

v3

C25/30 (25/30 MPa) 0.100 0.072 0.056

C28/35 (28/35 MPa) 0.107 0.078 0.058

C32/40 (32/40 MPa) 0.120 0.089 0.063

C35/45 (35/45 MPa) 0.129 0.095 0.068

C40/50 (40/50 MPa) 0.138 0.102 0.072
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SECTION 01.

31,500 

kgCO2e 

YOUR ANSWER SHOULD BE APPROXIMATELY 



READING 
RECOMMENDATION
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SECTION 01.

By WGBC By LETI By IStructE

https://worldgbc.s3.eu-west-2.amazonaws.com/wp-content/uploads/2022/09/22123951/WorldGBC_Bringing_Embodied_Carbon_Upfront.pdf
https://www.leti.uk/_files/ugd/252d09_8ceffcbcafdb43cf8a19ab9af5073b92.pdf
https://www.istructe.org/IStructE/media/Public/TSE-Archive/2020/A-brief-guide-to-calculating-embodied-carbon.pdf


ANY QUESTIONS? 
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