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Introduction



Sustainability Assessment

El Khouli, Zeumer. 2015. 

Sustainable Construction Techniques 
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Semantics: Terms and Definitions

Greenhouse gases A greenhouse gas (or GHG for short) is any gas in the atmosphere which absorbs and 

re‐emits heat and thereby keeps the planet’s atmosphere warmer than it otherwise would be. The main GHGs 

in the Earth’s atmosphere are water vapor, carbon dioxide (CO2), methane (CH4), nitrous oxide (N2O), and 

ozone.

Global warming potential The GWP of a GHG indicates the amount of warming a gas causes over a given 

period of time (normally 100 years). GWP is an index, with CO2 having the index value of 1, and the GWP for 

all other GHGs is the number of times more warming they cause compared to CO2. E.g. 1kg of methane 

causes 25 times more warming over 100 years compared to 1kg of CO2, and so methane has a GWP of 25.

Carbon dioxide CO2 is the most common GHG emitted by human activities in terms of the quantity released 

and the total impact on global warming. As a result, the term “CO2” is sometimes used as a shorthand 

expression for all greenhouse gases. However, this can confuse, and a more accurate way of collectively 

referring to a number of GHGs is to use the term “carbon dioxide equivalent” or “CO2e”. Because CO2 is 

considered the most important greenhouse gas, some GHG assessments or reports only include CO2, and 

don’t consider the other greenhouse gases, and this can lead to an understatement of the total global warming 

impact. Greenhouse gas inventories are more complete if they include all GHGs, not just CO2.
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Environmental Impact Assessment



What is LCA ?

• Methodology to quantify and 

assess potential environmental 

impacts of a product system 

during its life cycle

• Holistic picture makes it 

possible to identify 

improvements without “burden 

shifting” 
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Cradle to gate EN 15978
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Cradle to grave EN 15978
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Cradle to cradle EN 15978
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Building life stages

Description of the stages during the buildings’ life, according to EN 15978.:2012, p.21

EN 15978
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Goal, Scope, Functional Unit & System 

Boundary

Goal: Who wants to know about what and for what reason?

Activities (ISO14040)
• Intended application of the study

• Reason for carrying out the study

• Communication of results (intended audience) 

Scope: Which model options?

Activities 
• Cradle to gate, grave, cradle

• Selection of impact categories and method

• Allocation method and LCA type 

Functional Unit: 

• Describes the function of the product system 

studied in the LCA

• Quantitative

• Used as a basis for calculation 

System Boundary:

LCA inclusion and exclusion criteria

• System boundaries to consider

• Product system (assessed building elements)

• Life cycle modules

• Geography

• Time horizon/ Reference study period (e.g. 50 

years) 
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Levels of environmental impact assessment 

EN 15804
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Environmental indicators in LCA

Summary of LCA  indicators found in EN 15804
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Environmental indicators in LCA
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Sustainability Assessment
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Timber and GWP



15-20 years 15-20 years 15-20 years 15-20 years
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Timber 
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GHG emissions and Timber

Etot is the total GHG emissions and Em,GHG is the GHG emissions from the 

mth emission source.  



Biogenic Carbon (GHG emissions)
The first approach, the ‘0/0 approach’ or ‘carbon neutral approach’, the release of CO2 from a bio-based product at the end of its life is 

balanced by an equivalent uptake of CO2 during the biomass growth. As a consequence, there is no consideration of biogenic CO2 uptake 

(0) and release (0). 

The second approach, which is referred to as the ‘–1/+1’ approach, consists of tracking all biogenic carbon flows over the building life-

cycle. In this approach both biogenic CO2 uptake (–1) and release (+1) are considered, as well as the transfers of biogenic carbon between 

the different systems.

Figure 1: The 0/0 approach to model biogenic carbon uptake and 

release. Dotted lines indicate the product systems that fall outside the 

building system boundaries.

Figure 2: The –1/+1 approach to model biogenic carbon uptake and 

release. Dotted lines indicate the product systems that fall outside 

the building system boundaries

Hoxha, Eet al. (2020)

The European standards EN 15978, EN 15804, and EPDs often follow the cradle-to-gate options, mostly applying the –1/+1 

approach. The impacts and carbon-storage credits are not included in most other existing methods. This means timber can not 

be considered carbon storage or sink. In other words, timber's sequestration ability is not considered.
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Sustainable Timber Sourcing

• Competition with food production

• Increase demand = increase forest areas

• Sustainable sourcing and tracing of chain of custody

• Influence of weak governance in non-standardized countries

• Forest Stewardship Council (FSC)  

• Programme for the Endorsement of Forest Certification (PEFC) 
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EU Sustainability Assessment Policy



EU regulatory Framework
EN 15978 for LCA calculation methodology

EN 15804 for EPD

Based on EN15804+A2



CPR: Construction Product Regulation



CPR: (Essential) Basic Requirements

1. Mechanical resistance and stability

2. Safety in case of fire

3. Hygiene, health and environment

4. Safety in use and accessibility

5. Protection against noise

6. Energy economy and heat retention

7. Sustainable use of natural resources

CPR: Construction Product Regulation

EN 15978

EN 15804

EN 15804+A2

EN 15978 for LCA calculation methodology

EN 15804 for EPD



Environmental Product Declaration (EPD) as 

part of CPR: Construction Product 

Regulation

Four categories of indicators

• Environmental impact

• Resource use

• Output flows

• Waste categories 
https://www.environdec.com/EPD-Search/
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EPD Data
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EN 15804



COST Action 20139



Discussion I: Sustainability  

1. We should avoid using the term ‘carbon emissions/footprint’ and replace it with ‘GHG 

emissions’ or use the term ‘GWP indicators’

2. We can’t claim the ‘carbon storage’ or ‘sequestration’ or ‘carbon sinks’ features associated 

with timber 

3. We should follow the EN 15804 boundary condtions (GWP, ODP, POCP, AP, EP, ADPe, 

ADPf), reference study period 50 years, A-B-C-D.

4. The circularity concept must be strongly support to benefit from the end D stage.

5. We should follow the EN 15804 calculation and reporting approach (EPD) and try to 

extend our EIA beyond its limitations

6. EPD It is not only about the GWP indicator but other EPD indicators.

7. EN 15804 +A2 was approved and has been mandatory since July 2022. One of the biggest 

changes in EN 15804+A2 concerns biogenic carbon in all forms. In EN 15804+A1, it was possible to deduce biogenic carbon stored in a product from 

cradle-to-gate impacts and add them back to represent their release in the end-of-life phase; but only if the product came from sustainably managed 

forestry. This created some contention within the industry, and EN 15804+A2 resolves these problems.

In EN 15804+A2, the climate impact category is split into four different reported categories. The new categories are:

1. Climate change – total (sum of subcategories), 2.Climate change – fossil, 3.Climate change – biogenic, 4. Climate change – LULUC (land use and land use 

changes)

The new standard makes the minimum scope for all products to cover modules A1-A3, C1-C4, and D. This means that products must declare both the cradle-

to-gate as well as end-of-life phases and the external impacts outside the system boundary. The calculation rules are provided in Annex D of EN 15804+A2.



Discussion II: Sustainability  

8. Sustainable Timber Sourcing is crucial to avoid unintended negative 

Consequences

9.  It is time to perform some EIA parametric studies for some case studies.

Beneens Architecten: Het Centrum: Belgium, WesterloAl-Obaidy et al (2022) DOI: 10.3390/su14063370

http://dx.doi.org/10.3390/su14063370


Example: GWP profiles of Building Elements 

Criteria

• GWP: GHG emissions

• Building elements

• Hot Spot Analysis

• EPD + SA + UA

Churkina, et al (2020)
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