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Life Cycle Assessment | Summary

To provide the learner with the basic
knowledge of Life Cycle Assessment (LCA),
why it matters and the benefits of its use to
support sustainable healthy buildings,
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Life Cycle Assessment  | Objectives

1. Outline the principles and benefits of Life Cycle Assessment (LCA) for
construction

2. Describe the steps taken at each life cycle phase to ensure a circular
construction process

3. Identify the methodology for LCA and how to apply it in construction projects
4. Identify the software and tools available for LCA
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Life Cycle Assessment | Content

Topic 1 – Introduction to LCA

Topic 2 – LCA and Level(s)

Topic 3 – Building Certifications
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1. Introduction to LCA
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The different periods of a
building’s life are known as its
life-cycle stages. They are referred
to as product, construction, use,
end-of-life and benefits beyond
the system boundary.

The processes involved in the life-
cycle stages of a building releasing
gaseous, solid, and liquid
emissions into the air, water, or
soil can negatively impact the
environment and humans.

Building Life Cycle

Source: OneClick LCA
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“What cannot be measured, cannot be improved”

• Life Cycle Assessment (LCA) is a methodology that quantitatively analyses and evaluates the
potential environmental impacts of any type of product, process or service throughout its
entire life cycle, or parts of it.

• The environmental impacts of a building, system or construction product can be measured in
certain sections of its life cycle, these sections are:

➢ “From the cradle to the door”. This is the “product stage”, comprising the extraction and
processing of raw materials, transport to the factory and manufacturing.

➢ “From cradle to site”: Comprises the “product stage” plus the “construction stage”.

➢ “From the cradle to the grave”. It covers the complete life cycle, including demolition and
valuation as waste.

➢ “From cradle to cradle” is the life cycle of the complete product taking into account its
reinsertion in the production chain if it is reused or recycled.
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Source: Green Growth 
Project
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In Europe, in recent years, the data on the impact of the construction sector are as follows:

Impacts of the construction sector
in Europe. Data source: Eurostat
2016 data. Green Building Council
Spain. 2021. Report on circular
economy in building in Spain

Construction impact

Source: Green Growth Project
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Embodied carbon reductions benefit the broader society in many ways.

Benefits of carbon reductions



N
ZE

B
 f

o
r 

C
ar

p
en

te
rs

N
Z

E
B

 f
o
r 

B
ri

c
k
la

ye
rs

Energy Efficiency for Construction:
Life Cycle Assessment

How to perform a building LCA

Source: OneClick LCA
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Step 1: Define goal and scope

Several reasons for conducting a building LCA include quantifying emissions, achieving
certifications, and complying with regulations.
They often define the goal and scope of the analysis as described below.

Defining goal
The general goal is to measure and reduce a building’s environmental impact, but specific goals
can be identified based on specific requirements (eg complying with regulations)

Defining scope 
The LCA scope defines the areas to be included or excluded from the LCA analysis, and is usually
defined by the overall goal. For example, if the goal does not require the evaluation of whole-life
carbon, the extent of the analysis can be limited.

Source: OneClick LCA
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For building LCA, the life-
cycle scope is specified
according to the standardised
module designations (A1, A2,
A3... Through to D) as defined
in EN 15804 and ISO 21930.

Life-cycle scope specified
according to the standardised
module designations

Scope

Source: OneClick LCA
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Scope

Reporting of different life-cycle stages depend on the certification or
scheme, A1-A3 is mandatory in most cases.

• Calculated by including material quantities which are linked
to EPDs (explained later in this presentation)

A1-A3 (Product Stage)

Stages A4 & A5 include all impacts and aspects related to any losses
during the construction process stage (e.g. production, transport,
waste processing and the disposal of lost products and materials).

• A4 emissions include the transport to the construction site
• A5 emissions include the installation / assembly of the

building

A4 & A5 (Construction process)
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B1 – B7 (Use Stage)

Use stage emissions include the use or application of installed products (e.g.
refrigerants), maintenance, repair, replacement, refurbishment (often grouped with B4),
operational energy usage (heating, services) and operational water use.

End of life stages are emissions which happen after and during the building or asset is
demolished. The emissions of these stages depend heavily on how materials are
handled during this phase.

C1 – C4 (End of life stage)

D – (Benefits and loads beyond the system boundary)

Module D includes the reuse, recovery and or recycling potentials. Module D allows
supplementary information beyond the building lifecycle to be considered and is
consistent with a Cradle-to-Cradle (C2C) approach

Scope
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Step 2: Collect inventory

The information needed to perform building LCA is known as the life-cycle inventory (LCI).
The inventory can be broadly classified into building materials and operations.

Building Materials: Includes information about the type, quantity,
lifespan, and life-cycle stage of the building in which the material is
used.
This information can be generally obtained from cost plans,
drawings, and BIM models. Design tools such as Revit, Tekla, Rhino
and Grasshopper can be used for material quantities related
information.

Building operations: Includes transportation details, material
replacements, energy and water consumption, and end-of-life
scenarios.
This information can be obtained from designers, contractors, and
project owners. The energy consumption can be tracked separately
using energy tools such as IES, Design Builder, IDA ICE, etc.

LCA tools, such as One Click
LCA, can simplify the inventory
collection process by importing

materials, providing ready-to 
use scenarios and database. One 
Click LCA can support integration 
with design data from BIM, IES-

VE, Excel and more.

Source: OneClick LCA
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LCA Data

➢ Once the building information-related queries are filled in, mapping each
material to its respective environmental profile is the next step.

➢ This process is simplified by using LCA data which contains information
about the environmental impactsof each material of interest.

➢ An Environmental Product Declaration (EPD) provides an independently
verified summary of the environmental impact of a product throughout its
life-cycle, calculated via LCA.

➢ Single product EPDs are the most common type, but group and industry
average EPD are available.

1. Single product and manufacturer EPD: One product and
manufacturer.

2. Product group EPD: Average of very similar products, one
manufacturer.

3. Industry average EPD: One product and several manufacturers.

Source: OneClick LCA
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Left: Sample EPD generated with One Click LCA EPD generator
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When selecting building material data for LCA calculations, the principle is always to choose the 
most appropriate and highest accuracy option. 
Data should be used in the following order of priority:

1. EPD of the product from the specific
manufacturer, if available.

2. Technically similar product data from a local
manufacturer if the manufacturer is not
confirmed yet.

3. Product category level EPD or LCA.
4. Average LCA data for the product in

question (same product from different
manufacturers)

LCA Data

Source: OneClick LCA
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Where do I find LCA Data?

➢ LCA data can be obtained from EPD program publishers or a building LCA database (such as One
Click LCA).

➢ It is essential to have an accurate and robust database to get accurate results and identify the best
material alternatives. For example, during the design phase, it helps to compare the
environmental performance of building materials before finalizing the design.

To view 
some 
EPDs.. 

https://www.epdhub.com

Source: OneClick LCA
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LCA Data for different project stages

➢ Individual products of any building material type have significant variations in
environmental performance, which is reflected in their EPDs.

➢ Generic data represents average environmental performance for all products within that
category.

➢ During the concept design phase it is best to use generic data, rather than a specific single
product EPD, to avoid making design decisions based on the performance of a single
product that may not be representative.

➢ EPD data can be used when you are ready to buy the material from a specific supplier. For
example, the level of detail required for the construction material steel increases as the
project progresses.

Source: OneClick LCA
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The use of data depends on the stage of the project .

E.g. The level of detail required for the construction material steel increases as the project progresses

Source: OneClick LCA
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LCA performed early in the

design process results in the

highest carbon reductions and

lowest costs.

As the project progresses, the

ability to reduce carbon

decreases drastically.

Source: OneClick LCA

Carbon reduction potential at each stage
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Step 3: Impact Assessment

➢ The overall environmental impact of a building is calculated
by performing an Impact assessment.

➢ The results are expressed as impact categories based on the
scope of the LCA.

➢ For example, the Level(s) assessment requires a reporting
of GWP, AP, EP, ODP, POCP, and biogenic carbon.

Impact assessment is carried out by
multiplying the life-cycle inventory
(LCI) with the appropriate impacts for
each material or process during the
life-cycle impact assessment step.
The environmental profile of the
inventory is obtained from the
respective EPDs or generic data.

Left: 
Example of 
impact 
assessment 
calculations

LCA tools such as One Click LCA
can fully automate the
calculation of impacts from
building materials, scenarios and
can give results by life-cycle
stage and building component.
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Summary: Simplified steps for how LCA is performed

1. Find out the details of the type of building, life cycle (60 years) and size, as well as geometry
(optional)
2. Collect the material information.
3. Import details from models, cost plans, Carbon Designer or add manually per material layer or
constructions.
4. Add energy use (SBEM, SAPs), water use (water calculations for BC or BREEAM), construction
site operations (actual data or scenarios), repair in % and withdrawals
5. Check the results, do optioneering, complete report

After the scope is defined…
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Visualising building LCA

➢By performing a building LCA, you can identify and analyse the environmental
impacts distributed across life-cycle stage, materials, and structural
elements.

➢Once the environmental impacts and hotspots have been identified, you can
optimise your designs and make informed decisions to lower the impacts of
your project.

➢ To understand how this works in practice, we will look at the results of an
example building LCA project carried out according to the EN 15978
standard using One Click LCA software.

Source: OneClick LCA
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➢ This chart illustrates an example of how Global
Warming Potential (GWP) is distributed among
the different life-cycle stages of a building.

➢ The results imply that efforts must be focused
on the product stage of the building to reduce
the GWP.

Other environmental impacts measured per life-
cycle stage are shown on the following slides.

Construction materials (product stage) contribute
to most of the impacts irrespective of the
environmental impact category.

Impacts from life cycle stages

Source: OneClick LCA



N
ZE

B
 f

o
r 

C
ar

p
en

te
rs

N
Z

E
B

 f
o
r 

B
ri

c
k
la

ye
rs

Energy Efficiency for Construction:
Life Cycle Assessment

Distribution of environmental impacts across different life-cycle stages

Source: OneClick LCA
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➢ Building materials are significant sources 
of emissions. 

➢ Carbon emissions released before using 
a building (upfront carbon) are of great 
concern as they are irrevocably released 
before construction.

Impacts from building materials

➢ Building LCA results can show which
materials have high environmental
impact

Above: Embodied carbon hotspots of a 
project shown as bubble chart

Source: OneClick LCA
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Design Alternatives

➢ Comparing the impacts of different design alternatives is helpful for decision-making.
➢ For example, the same building constructed with concrete, steel, or wood will differ in

environmental impact, as shown below

Design
optioneering can
help in reducing
emissions

Source: OneClick LCA
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Standards governing building LCA

➢ Building LCA is performed according to international standards (ISO 14040, 14044, or EN 15978).

➢ These standards (below) ensure transparency and consistency, meaning that the results obtained 
from an LCA are robust and widely respected.

Source: OneClick LCA
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➢The adoption of LCA by the construction
sector, came as a result of increasing
awareness of the environmental impact of
buildings and followed a backlash against
greenwashing and vague eco-labelling.

➢ In short, performing a building LCA is the
only reliable way to evaluate the
sustainability of a building.

Conclusion

Image source: Blue North
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2. LCA and Level(s)
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➢ Level(s) is a common framework for sustainable buildings across Europe.

➢ It is an assessment and reporting tool for sustainability performance of
buildings, firmly based on circularity.

➢ As we respond to the Paris Agreement’s demand that the building and
construction sector decarbonise by 2050, Level(s) supports the essential
assessment over the full lifecycle through design, construction, use, and
end of life.

➢ Building upon the objectives of both the EU Green Deal and the EU
Circular Economy Action Plan, Level(s) supports the efforts of the
building sector in improving energy and material efficiency, thereby
reducing overall carbon emissions

Introduction to Level(s)
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➢ Level(s) uses core sustainability indicators to measure carbon, materials, water,
health, comfort and climate change impacts throughout a building’s full life cycle.

➢ It is a flexible solution for identifying sustainability hotspots and for future-proofing a
project or portfolio.

➢ By using Level(s) you are contributing to EU policy goals to strengthen the
sustainability of Europe’s buildings, which are responsible for:

•1/2 of all extracted materials
•1/2 of total energy consumption
•1/3 of water consumption
•1/3 of waste generation.

➢ Level(s) is open source and freely available to all

Introduction to Level(s)
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➢ International sustainability certification tools
are aligning their schemes to Level(s),
ensuring common EU policy objectives are
integrated.

Introduction to Level(s)
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How does Level(s) work?

➢ Level(s) is based on six macro-objectives. These can be
tracked through sixteen indicators.

➢ The six macro-objectives address key sustainability
aspects over the building life cycle.

➢ The sustainability indicators within each macro-objective
describe how the building performance can be aligned
with the strategic EU policy objectives in areas such as
energy, material use and waste, water, indoor air quality
and resilience to climate change. The following slides will
explain what each entails.

Source: EU Academy
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Macro Objective 1: Greenhouse gas emissions along a building's life-
cycle

Intention: to minimise whole life cycle carbon emissions, taking into
account both energy consumption during the use stage of the building and
embodied energy in building materials and construction products.

Indicators:
1.1 Use stage energy performance.
1.2 Life cycle Global Warming Potential.

1. Greenhouse gas emissions along a building's life-cycle

Source: EU Academy
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Macro Objective 2: Resource efficient and circular material life cycles

Intention: to optimise the building design to support lean and circular product
and material flows, including:
▪ Quantification of construction products and materials used.
▪ Planning, estimation and monitoring of circular outcomes for construction

and demolition waste generated.
▪ Assessment and scoring of the adaptability of building designs.
▪ Assessment and scoring of the potential for deconstruction in building

designs as opposed to demolition.
Indicators:
2.1 Bill of quantities, materials, and lifespans.
2.2 Construction & demolition waste and materials.
2.3 Design for adaptability and renovation.
2.4 Design for deconstruction.

2. Resource efficient and circular material life cycles

Source: EU Academy



N
ZE

B
 f

o
r 

C
ar

p
en

te
rs

N
Z

E
B

 f
o
r 

B
ri

c
k
la

ye
rs

Energy Efficiency for Construction:
Life Cycle Assessment

3. Efficient use of water resources

Macro Objective 3. Efficient use of water resources

Intention: to use water efficiently, particularly in areas with 
identified long-term or projected water stress.

Indicator:
3.1 Use stage water consumption.

Source: EU Academy



N
ZE

B
 f

o
r 

C
ar

p
en

te
rs

N
Z

E
B

 f
o
r 

B
ri

c
k
la

ye
rs

Energy Efficiency for Construction:
Life Cycle Assessment

Macro Objective 4. Healthy and comfortable spaces

Intention: to create building spaces that are comfortable, attractive, and productive. 
This includes four aspects regarding the quality of the indoor environment:
▪ The quality of indoor air for specific parameters and pollutants.
▪ The degree of thermal comfort.
▪ The quality of artificial and natural light and associated visual comfort.
▪ The capacity of the building fabric to provide a comfortable acoustic environment 

for its occupants.

Indicators:
4.1 Indoor air quality.
4.2 Time outside of thermal comfort range.
4.3 Lighting and visual comfort.
4.4 Acoustics and protection against noise.

4. Healthy and comfortable spaces

Source: EU Academy
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Macro Objective 5. Adaptation and resilience to climate change

Intention: to futureproof building performance:
▪ Adapt to future climate changes that will impact thermal comfort.
▪ Make the building more resilient and resistant to extreme weather events 

(including flooding: fluvial, pluvial and coastal).
▪ Improve the building design to reduce the chances of pluvial/fluvial flood 

events in the local and downstream area (i.e. incorporating sustainable 
drainage features).

Indicators:
5.1 Protection of occupier health and thermal comfort.
5.2 Increased risk of extreme weather events.
5.3 Sustainable drainage.

5. Adaptation and resilience to climate change

Source: EU Academy
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Macro Objective 6. Optimised life cycle cost and value

Intention: to gain a long term view of the whole-life costs and market 
value of more sustainable buildings, including:
▪ Life cycle costs (construction, operation, maintenance, refurbishment, 

and disposal).
▪ Encourage the integration of sustainability aspects into market value 

assessment and risk rating processes and ensure that this is done in as 
informed and transparent a way as possible.

Indicators:
6.1 Life cycle costs.
6.2 Value creation and risk exposure.

6. Optimised life cycle cost and value

Source: EU Academy
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Establish a Level(s) project plan

To set up a project and use the Level(s) common framework, you must establish a
Level(s) project plan.

➢ Once you have selected the macro-objectives and indicators to address, you
next decide at which 'level' the project performance will be assessed.

➢ A design team could use different levels for the different indicators, use one or
several levels for each indicator to follow the development of performance
throughout the project.

➢ The more levels that can be addressed, the more complete the picture of the
project's sustainability performance.

Source: EU Academy
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Learn more about Level(s)!

▪ User Manual 1 - introduction guide to Level(s). It provides detailed
information on who Level(s) is for and how to use it.

▪ User Manual 2 shows you how to set up a project according to the Level(s)
methodology.

• All the user manuals and accompanying Level(s) documentation are
available to download on the Level(s) website

EU Level(s) User manuals:

• EU Level(s) academy    

• Level(s) Building Sustainability Performance - Irish 
Green Building Council (igbc.ie)

For more courses on Level(s)..

https://academy.europa.eu/courses/level-s-sustainable-performance-in-buildings
https://www.igbc.ie/events/levels-building-sustainability-performance/
https://www.igbc.ie/events/levels-building-sustainability-performance/
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2. Certification
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Life Cycle Assessment

By far, the most common goal for the use of building LCA is
decarbonizing the construction sector and ensuring
competitiveness in an increasingly carbon-aware market.

With the growing focus on sustainability, investors, end-
users, and tenants are increasingly looking for ways to assess
and reduce the lifetime environmental impact of their
projects. Conducting a building LCA demonstrates a
commitment to measuring and reducing the environmental
impact of construction projects. It also provides sound
market advantages for actors across the supply chain.

Depending on your role 
within the construction 
supply chain – investor, 
designer, engineer, or 

consultant – the business 
drivers for performing 

LCAs may vary. 

Business case for LCA
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Life Cycle Assessment

Business case for LCA

Achieve certification

A building LCA can contribute toward
achieving BREEAM, LEED, HQE, E+C- or other
green building certifications.

Its results must be tailored to the relevant
scheme, including life-cycle stages, impact
indicators, benchmarking, and more.

List of green 
building 
certifications
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The scope can be restricted to meet the requirements ( of certifications or regulations), as 
shown below:

LCA for green certification

Source: OneClick LCA
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Assessment

QUIZ!
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