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1 INTRODUCTION 

1.1 Objective 

This report reviews life cycle assessment (LCA) based regulatory approaches that have been adopted in 

several countries to evaluate and improve environmental impacts of construction products and 

buildings.  Recommendations are provided for incorporating LCA into Canadian regulations (including 

the National Building Code of Canada), and for enhancing building LCA guidelines to address principles 

of consistency, simplicity, and representative data which can improve the effectiveness of LCA to 

achieve regulatory objectives.  This work supports the project need of guidance for performance-based 

design to accelerate the introduction of wood-based systems.  The findings of this review can be used to 

help accelerate the adoption of life cycle-based regulations for buildings and infrastructure in Canada.  

1.2 Motivation 

Life cycle assessment is a standardized approach for evaluating the environmental impacts of a system.  

One of the main applications of LCA is for quantifying greenhouse gas (GHG) emissions. For a building, 

we can distinguish between the GHG emissions linked to energy use from operating a building, and the 

embodied GHG emissions associated with the materials used to create the building.  Embodied GHG 

emissions are due to upstream resource extraction and manufacturing activities. A key motivation for 

addressing embodied greenhouse gas (GHG) emissions in buildings and infrastructure is the scale of the 

emissions linked to these sectors.  Globally, GHG emissions from construction activities represent 11% of 

annual GHG emissions (Abergel et al., 2018).  Cement and steel are responsible for the majority of these 

GHG emissions, while aluminum, glass and insulation materials are also important (Abergel et al., 2018). 

Abergel et al. (2018) suggest that moving from concrete and steel construction to low-carbon composite 

(multiple materials), timber or other bio-based solutions may be useful strategies for reducing embodied 

GHG emissions.   

Even though GHG emissions from building operation are generally much higher than embodied GHG 

emissions, between 2020-2050, embodied GHG emissions from new building construction could 

represent between 50-100% of operational GHGs (Architecture 2030, 2018; Bionova Ltd., 2018).  This is 

because the direct GHG emissions for producing materials are released up front from the construction 

of each new building, whereas operational GHG emissions from energy use are released over several 

decades throughout the life of a building.  Any reduction in operational GHG emissions (e.g. from 

removing fossil fuels from the electricity mix) act to push back the date when operational GHG 

emissions are expected to outweigh embodied GHG emissions from construction of new buildings 

between now and 2050.  Due to recent efforts that have helped reduce operational energy use of new 

buildings, the relative importance and attention paid to embodied carbon in GHG mitigation efforts 

from the building sector is increasing (Abergel et al., 2018).   

Several previous studies have shown that the forest sector can play an important role in reducing GHG 

emissions (Chen et al., 2018; Dymond, 2012; Hennigar et al., 2008; Smyth et al., 2017; Xu et al., 2018).  

Key GHG benefits can be achieved from the forest sector by: 
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1. expanding the use of forest products to substitute products with higher GHG emissions, and  

2. shifting fibre used in short-lived products (e.g. energy, packing) into longer-lived wood products 

that store carbon rather than emitting it to the atmosphere. 

Adopting life cycle approaches that target embodied GHG emissions can create opportunities for 

expanding the use of wood products in markets where wood products demonstrate lower GHG benefits 

compared to competing alternatives. In the mid-rise and tall building markets, where wood products are 

looking to expand market share, GHG benefits of wood compared to reinforced concrete structures 

could help strengthen demand for wood construction. 

1.3 Background 

Green building guidelines, standards, certifications, and regulations (referred to collectively below as 

green building systems) are tools intended to quantify and help reduce the impacts of buildings on the 

health and well-being of people and the planet.   

Two critiques about green building systems include the concern that “the rationale of their 

environmental assessment is not always supported by scientific methods”, and the limitation that LCA is 

only applied for a limited subset of credits (Ismaeel, 2018).  By scientific methods Ismaeel (2018) is 

referring to the use of a cause-effect chain linking stressors (e.g. emissions from fuel combustion) to 

impacts (e.g. health effects of air pollution and climate change from GHG emissions) that concern 

communities.  An implicit concern raised by the first critique is that without clear quantitative links, 

there are questions about the efficacy of green building requirements achieving specific objectives.  The 

second critique implies that LCA is arguably one of the best standardized tools available to evaluate 

cause-effect chains that link human activities to environmental impacts, and therefore to identify 

approaches to reduce these impacts. 

Previous reviews have addressed life cycle considerations of buildings and infrastructure finding that 

embodied carbon metrics have been adopted in a wide range of green building systems (Bionova Ltd., 

2018; Zizzo et al., 2017).   

Bionova Ltd. (2018) undertook a review of best practices for embodied carbon regulations and 

certification systems recommending that embodied carbon needs to be included in building codes, 

aligned with energy codes and supported by voluntary certification systems. The first regulatory 

implementations of embodied carbon were found in Continental Europe. 

Zizzo et al. (2017) identified several jurisdictions that have adopted approaches addressing embodied 

carbon in construction projects including France, Belgium, the Netherlands, Switzerland, Sweden, 

Germany and the UK. Within Canada, Zizzo et al. (2017) found several provincial and local government 

policies and recommendations emphasizing the importance of embodied carbon and/or operational 

energy as a way to reduce environmental impacts from the building and construction sector.  Other 

relevant findings in Zizzo et al. (2017) included that 1) net zero definitions for energy and/or carbon 

often exclude embodied carbon; 2) reducing embodied carbon requires a quantitative approach rather 

https://www.zotero.org/google-docs/?ilYABJ
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than prescriptive requirements1; 3) there is a need to support skill development to advance embodied 

carbon frameworks; and 4) embodied carbon approaches should complement existing approaches that 

address operational energy use. 

Recently, the National Research Council of Canada launched the low-carbon assets through life cycle 

assessment (LCA2)2 initiative which aims to support the development of a Canadian life cycle assessment 

database as well as tools and guidance.  A key objective of this initiative is to support government 

procurement of low-carbon buildings and infrastructure. 

Over the last few years, several governments have begun implementing life cycle assessment 

requirements for activities like public procurement, standardized environmental labelling of products, 

and integration into building and energy codes.  LCA requirements for public procurement have been 

implemented in Sweden (for infrastructure products >EUR 7.5 million) (Zizzo et al., 2017) and for public 

buildings in Germany.  Sweden is aiming to expand their approach to also cover public buildings 

(Boverket, 2018).  The National Building Code in the Netherlands has had a requirement to apply 

building LCA for new construction since 2012, and it is standard for the Dutch to use LCA for other 

infrastructure procurement projects (Prinssen et al., 2019).  France (Legifrance, 2013) and Belgium 

(Royal Decree on environmental messages, 2017) have introduced regulations that require construction 

products environmental claims to be made using Environmental Product Declarations (a standardized 

format for reporting LCA results). The Buy Clean California Act requires the State of California and 

University of California construction projects to get Environmental Product Declarations (EPDs) for 

structural steel, carbon steel rebar, flat glass, and mineral wool board insulation (Buy Clean California 

Act, 2018).  The City of Portland Concrete Procurement Policy (City of Portland, 2019) requires EPDs for 

concrete products starting in 2020 with the aim to introduce thresholds for these products in 2022.  

Executive Order 17-20 in Oregon (Office of the Governor State of Oregon, 2017) asks for strategies to 

reduce embodied carbon impacts of buildings.  The City of Vancouver’s Green Buildings Policy for 

Rezoning (City of Vancouver, 2018) requires a whole building LCA for rezoning applications.  The Quebec 

Wood Charter requires comparative GHG assessments of structural materials for provincially funded 

projects.   

Many US States and cities have implemented requirements like Leadership in Energy and Environmental 

Design (LEED)/LEED equivalent for government buildings, and many cities provide incentives like 

expedited permitting, reduced permitting fees and density bonuses for private sector construction that 

adopts green building practices (Matisoff et al., 2016).  These requirements have likely helped fuel the 

market for EPDs in the North America. 

 
1 Prescriptive approaches simplify decision-making but are limited in scope. Prescriptive approaches are not tied to 
measurable performance outcomes and therefore may not bring actual reductions in environmental impact.  
2 https://nrc.canada.ca/en/research-development/research-collaboration/programs/low-carbon-assets-
through-life-cycle-assessment-initiative. 

https://nrc.canada.ca/en/research-development/research-collaboration/programs/low-carbon-assets-through-life-cycle-assessment-initiative
https://nrc.canada.ca/en/research-development/research-collaboration/programs/low-carbon-assets-through-life-cycle-assessment-initiative
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2 SUMMARY OF CONSTRUCTION SECTOR 

REGULATIONS ADOPTING AN LCA 

APPROACH 
Several case studies were identified for an in-depth review in order to inform recommendations about 

life cycle approaches to manage environmental impacts in Canadian regulations.  Case studies were 

selected based on their experience adopting life cycle assessment approaches for the regulation of 

construction products.  Several of the case studies were identified through previous reviews 

summarized in the introduction, while others were identified through various building LCA conferences 

and research forums (Carbon Leadership Forum, n.d.; Environmental benchmarks for buildings, 2019; 

IEA, n.d.-b, n.d.-a), and previous knowledge of the authors.  

The Netherlands, France, and Belgium have implemented life cycle assessment in regulations for 

construction materials while other countries like Sweden and Finland have also begun exploring similar 

approaches but have not yet implemented anything.  Below we summarize the regulatory approaches 

adopted in the Netherlands, France, and Belgium as well as public procurement approaches in Sweden 

and the UK. 

Netherlands 

The Netherlands has adopted a regulatory approach that considers life cycle environmental impacts for 

new construction of office (>100 m2 floor area) and residential buildings of any area (Bouwbesluit, 

2012).  All life cycle environmental impacts are converted to monetary units considering the abatement 

costs of environmental impacts (e.g. through pollution control equipment) generated across all life cycle 

stages excluding operational use of energy and water (SBK, 2019).  In 2018, a cap on monetized impacts 

was introduced (1 Euro/m2/year) as a requirement for receiving construction permits.3  This 

requirement was set at a level that most new homes and offices could meet (W/E Adviseurs, 2014).   

The Dutch LCA guideline (SBK, 2019) relies on the environmental indicators implemented in the Institute 

of Environmental Science (CML) method developed at Leiden University.  Data is classified into three 

types: producer specific, industry datasets, and generic data (e.g. ecoinvent database).  Producer 

specific and industry specific data is third party verified using the Dutch protocol (SBK, 2014) while 

generic data is not verified and is assessed a 30% penalty for all environmental impacts.  Default 

scenarios are provided for several aspects including transportation distances for construction materials 

(A4) and waste (C2), waste treatment pathways for each material (e.g. fraction to landfill, recycling, 

reuse, etc.), and life cycle inventory (LCI) data is specified for activities like transport, and energy 

substitution (electricity and heat produced from energy recovery). 

  

 
3 This is based on standard building lifetime of 75 (residential) or 50 (other building types) years. 
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France 

France is piloting a method (MTES & MCT 2017) to evaluate life cycle environmental impacts of new 

building construction4 with the aim of implementing the approach in Réglementation Environnementale 

2020 (RE2020) as required by French law (Acchiardi, 2019). RE2020 is planned as an update to existing 

building energy regulations (e.g. Réglementation Thermique 2012) which includes an expanded scope 

beyond operational energy use to also consider carbon metrics for energy use and building 

materials/building construction using a life cycle approach (Peuportier, 2019).  The draft environmental 

assessment method includes a simplified and a detailed approach, specifying three types of data: 

specific data, default generic data and conventional data.  Specific data can be for a single producer, or a 

group of producers.  Default generic data is supplied by the ministry in charge of construction that can 

be used when specific data is not available.  Finally, conventional data is mandatory and must be used 

for building energy and various services including transportation to the construction site, water supply 

and waste-water treatment.   

The simplified approach allows the use of predefined scenario results for a subset of building 

components such as heating, ventilation and air conditioning equipment, elevators, power networks and 

communication networks.  The simplified approach also specifies life cycle inventory estimates for 

operational water use and construction activities.  In contrast, the detailed method does not allow the 

use of predefined scenario results.   

For both the simplified and detailed approach, all life cycle stages must be included as well as the 

benefits from recycling/recovery/reuse and exported electricity.  Benefits from recycling/recovery/reuse 

are multiplied by ⅓ based on the explanation that these benefits happen further in the future and 

mostly at the end of the building lifetime.   

To estimate environmental effects of energy use, the method accounts for energy consumed by 

different end uses by different building types (see 2.4 and 3.1.2 in the method document) to account for 

the variability of electricity production from different producers throughout the day and across seasons.  

For example, residential buildings are usually occupied during evenings and weekends, offices are 

generally occupied during the day on weekdays, and schools are occupied during the day on weekdays, 

but not during the summer. The current method leaves open the path for considering temporal issues in 

more detail by considering hourly resolution of energy production. 

Belgium 

Currently, Belgium has no regulatory requirements for whole building LCA. In Belgium, the Royal Decree 

requires all construction product manufacturers to follow the country’s environmental product 

declaration (EPD) program when making environmental claims about building products (Royal Decree on 

environmental messages, 2017). The Royal Decree sets out general requirements such as for the 

creation of a federal database, rules for an EPD program, etc., that are supplemented with additional 

specific requirements from international standards. These requirements are put into practice through 

the guidelines of the Belgian EPD (B-EPD) program (Belgian Federal Public Service, 2017) which specifies 

 
4 A wide variety of building types are included in the scope as specified in Article R111-20-6 of Code de la 

construction et de l'habitation. 
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background data and guidelines for conducting LCA, as well as the process for developing and publishing 

EPDs for building products. The B-EPD program follows ISO 14025 and EPDs must comply with EN 15804, 

EN 15978, EN 15643-2, TR 15941, and the Belgium PCR guidance NBN/DTD B 08-001. Manufacturers 

wanting to register their EPDs with the B-EPD program are required to contact the Belgium Federal 

Public Service prior to conducting LCA to ensure any additional requirements are clarified for 

manufacturers.  The Royal Decree also established the need for a national EPD database where finalized 

EPDs can be sent.   

Another use for EPDs in Belgium is a web based building LCA tool called Totem5 which is designed 

following the Belgian LCA method Environmental Profile of Building Elements (In Dutch: 

Milieugerelateerde Materiaalprestatie van Gebouw (MMG)) (Allacker et al., 2018).  The life cycle 

inventory data in Totem includes data from ecoinvent v3.3 that was adjusted for relevance to the 

Belgium context,6 and other EPD data developed for the Belgian market (Allacker et al., 2018, p. 17).  

The Belgian LCA method (Allacker et al., 2018) provides default transportation distances and modes (e.g. 

road, rail, ocean shipping) for transport from manufacturing facility to building site for both locally 

produced and imported building products sold in the Belgian market. It also contains default 

construction and demolition waste disposal practices (i.e., fraction of wood going to landfills, recycling, 

etc.), and transportation distances and modes to waste disposal sites. This default data is optional and 

can be used to evaluate scenarios.    

The Belgian MMG method (Allacker et al., 2018) uses a weighting approach that aggregates all life cycle 

impact assessment results into a single indicator.  The weighting factors involve monetizing 

environmental impacts for each life cycle impact assessment indicator (e.g. €0.05/kg CO2 eq, €0.43/kg 

SO2 eq) and then summing the results. The monetization approaches quantify either the prevention cost 

(e.g. the lowest cost technology for reducing particulate matter emissions), or the damage cost (e.g. the 

cost of lost agricultural productivity from soil acidification) (De Nocker & Debacker, 2018).  Monetized 

results can be used for comparison, and to inform the selection of environmentally friendly building 

materials and products. 

Sweden 

Sweden aims to reduce embodied carbon impacts from transportation infrastructure projects (roads, 

rail, bridges, etc.) by 15% below 2015 levels by 2020.  Currently, the Swedish government requires life 

cycle energy use and GHG emissions to be reported for transportation infrastructure projects over EUR 5 

million (Construction Climate Challenge, 2016).  The method follows the ISO standard for LCA (ISO 

14040, 2006), and the system boundary includes all the life cycle stages (i.e., resource extraction, 

product manufacturing, transportation to the construction site, construction, use and maintenance, and 

end of life disposal). As for roads and railways, the final disposal at the end of life is excluded based on 

the assumption that the demolition of transport infrastructure is rare (Norberg & Toller, 2018). 

 
5 See https://www.totem-building.be/  
6 For example, Western European production processes were used, or European if Western European were not 

available, and for construction materials that are primarily imported to Belgium, the transport distances were 
adjusted considering relevant suppliers. 

https://www.totem-building.be/
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The Swedish Government has also proposed a similar regulation applicable to buildings that would 

require reporting of life cycle energy use and carbon emissions (Swedish Ministry of Finance, 2019). The 

Swedish government commissioned the Swedish National Board of Housing to develop reporting 

methods to implement the proposed regulation (Boverket, 2018). To help reduce costs for building 

developers, the aim is to create an LCI database of generic data and develop a software tool to facilitate 

the application of whole building LCAs. The National Housing Board is considering making the product 

stage (EN 15978 modules A1-A3 which include raw material supply, transport and manufacture of 

products) mandatory for buildings. The National Board of Housing (Boverket, 2018) has proposed that 

multi-dwelling houses should initially be subjected to reporting for buildings and to expand the scope to 

include small houses (single family) 2 years later.  

United Kingdom 

In the UK, there are currently no federal regulations to reduce GHG emissions from the construction 

sector. The Building Research Establishment Environmental Assessment Method (BREEAM), is a 

sustainability rating system like LEED that is widely applied for infrastructure and buildings in the UK. 

Some government agencies in the UK – for example, Department of Health, Welsh Health Estates, 

Health Facilities Scotland and the Department of Health Social Services and Public Safety – require 

BREEAM for design and construction through to operation and refurbishment. Its application, however, 

is voluntary in the commercial sector in the UK. BREEAM has developed a building LCA method to 

evaluate life cycle environmental impacts and can be applied for cradle-to-gate (exiting the 

manufacturers plant), cradle-to-site (up to and including the construction site, and cradle-to-grave 

(considering all life cycle stages) assessments. It follows ISO 21930, and adopts the CML impact 

assessment method to calculate life cycle impacts. LCA results calculated using the BREEAM LCA method 

can also be used to produce EN 15804 compliant EPDs7. 

The UK has a national life cycle inventory database for materials called the “ICE database” that contains 

life cycle inventory data on energy and carbon. The database has been developed with the UK market in 

mind to prioritize materials used in the country.  

3 COMPARISON OF APPROACHES 
This section compares the data requirements presented in the LCA guidelines that have been 

summarized in the previous section.  The findings from the comparison could be used to inform 

recommendations for developing LCA guidelines for buildings and infrastructure in Canada. 

A variety of terms were adopted in the reviewed guidelines to inform requirements.  The objectives that 

data-relevant terms were used to address through specific requirements included:  1) achieving 

consistency of results; 2) simplifying the assessment process; and 3) stimulating representative data.   

To provide clearer guidance on achieving the objectives of consistency and simplicity below, the 

following definitions are proposed: 

 
7 See https://www.bre.co.uk/page.jsp?id=1578 

https://www.bre.co.uk/page.jsp?id=1578
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● default value:  a value specified for a default life cycle inventory dataset, default life cycle 

inventory flow, or default parameter that is optional or mandatory to be used in the life cycle 

inventory analysis. 

● default life cycle inventory dataset:  a life cycle inventory8 dataset (or equivalently an LCIA 

result) that is optional or mandatory to be used in the life cycle inventory analysis. 

● default life cycle inventory flow:  the numeric value for an input/output flow from a unit 

process that is optional or mandatory for the life cycle inventory analysis. 

● default parameters:  a numeric value that is used in the process of calculating a life cycle 

inventory flow. 

Examples where the existing Dutch and French guidelines have adopted optional or mandatory 

requirements relating to these terms, although they were not specifically defined, is shown in Table 1. 

As we show below, defining these terms could help guidelines to be more precise in specifying data that 

is used to improve consistency, simplify assessments, and stimulate representative data. Other data 

relevant terms that have been defined in existing standards are provided in Appendix. 

Table 1.  Data types and requirements used in different systems 

 Requirement 

Optional Mandatory 

default LCI 
dataset 

France:  The French simplified method 
in E+C- allows for default LCIA values 
(des valeurs forfaitaires) to be used for 
various building elements deemed to 
have a minimal impact (HVAC, power 
and communication networks, elevators 
and others).  Default values are 
provided as LCIA results by building type 
so implicitly default flow and process 
values are specified for these building 
elements. 

Netherlands:  The Dutch method has 
mandatory default LCI data (forfaitaire 
waarden) that specify process data 
requirements from background database 
(ecoinvent v3.4) 
 
France: The French E+C- method has 
default LCIA data requirements for energy 
use (natural gas, oil, wood, electricity, 
heat) and exported energy (e.g. from 
excess solar energy produced during 
building operation). 

Default LCI 
flows 

France:   The simplified method allows 
the use of default flow values for energy 
and water use during construction.   

 

Default 
parameters 

 Netherlands:  Default values (forfaitaire 
waardn) are also specified for 
transportation distances of materials to the 
construction site and for waste from the 
construction site.  Default scenarios 

 
8 A life cycle inventory dataset represents a quantification of inputs (energy and materials) and outputs (products 
as well as emissions to soil, air, water) across the system boundary of a defined activity (e.g. transportation, heat 
production). 
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 Requirement 

Optional Mandatory 

(forfaitaire waardn voor afvalscenario’s) 
are specified for the fraction of materials 
sent to different disposal routes (landfill, 
incineration, reuse, recycling) at the end-
of-life.   

3.1 Default values for Consistency 

One way to improve the consistency of assessments is to adopt similar assumptions when a range of 

possible assumptions might be reasonable for an LCA analyst to select.  This can improve consistency by 

reducing the effect of assumptions so that differences in results are due to the quantity and type of 

materials rather than assumptions about specific technologies or production processes that may be 

unknown to the analyst. 

Two approaches were found in the reviewed guidelines that aim to improve the consistency of results 

from different assessments.  These included requirements specifying: 

1. default life cycle inventory datasets (or similarly life cycle impact assessment results), and  

2. default parameters 

An example of default life cycle inventory datasets (or LCIA datasets) that are used in existing guideline 

included the specification of forfaitaire waarden (default values) for fuel production, heat generation, 

electricity generation, and freight transport from the required background dataset (ecoinvent v3.4) in 

the Dutch MMG method (SBK, 2019).  Similar requirements were found in the French E+C- approach 

(MTES & MCT 2017) which specify LCIA results for electricity and various and other energy processes 

from the French INIES life cycle inventory database.   

Examples of default parameters specified in the reviewed guidelines included the fraction of waste types 

sent to different disposal routes (landfill, incineration, recycling, reuse), the energy content of different 

waste products (plastic, paper, etc.), and transport distances for bringing materials to the construction 

site and transporting wastes from the construction site. 

Since the terms default life cycle inventory datasets and default parameters were not defined in the 

reviewed guidelines, clarifying definitions for these terms can help guideline developers by providing 

them with the language to debate the appropriateness of specifying default life cycle inventory datasets 

vs default parameters to improve consistency between assessments. 

Recommendation for improving consistency 

To achieve the objective of improving consistency between assessments, a recommendation is to 

specify default life cycle inventory datasets for a subset of processes that are expected to be common to 

many product systems, and which are often found to be significant contributors to embodied or 
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operational life cycle GHG emissions (e.g. heavy-duty transport, gasoline production, heat production 

from a boiler) unless permission is provided to use other processes dataset (e.g. because they have 

specific data from a supplier, or through verification of a specific technology) that have been validated 

and verified.9  Analysts may have several reasonable unit process datasets to choose from.  A 

harmonized list of key processes could help improve consistency by reducing variability in the results 

caused by different assumptions for key life cycle inventory datasets. 

3.2 Default values for simplicity 

Simplicity is another principle addressed through requirements in the reviewed LCA guidelines.  

Simplicity is about simplifying the assessment process and making it more cost-effective to implement.  

To enhance simplicity, one strategy found in the reviewed guidelines was to specify default life cycle 

inventory flows and default LCIA results for flows that are expected to have a minor contribution to the 

overall results.  Focusing the scope of work for LCA analysts on the most important contributors to life 

cycle environmental impacts can help simplify the assessment and reduce costs.  In the French E+C- 

simplified method default LCIA results are specified for several building components including HVAC.  

The French simplified method also specifies default life cycle inventory flows for water use and water to 

wastewater treatment during the construction phase.  

Ways to achieve simplicity 

To help ensure the successful implementation of whole building LCA, it can be useful to specify default 

values for life cycle inventory flows and LCIA results that are not expected to have a significant 

contribution to total life cycle impacts.  An alternative approach could be for guidelines to specify a 

reduced scope where life cycle inventory flows that are expected to have minor impacts, based on 

findings from previous research, are excluded from the system boundary (cut-off approach).  These 

approaches can help simplify the assessment process, especially for new actors in building LCA, and may 

help facilitate adoption of building LCA. 

3.3 Representative data 

Another strategy used in the reviewed guidelines aims to generate new LCI datasets that are 

representative for the local market.  In the Dutch LCA method (SBK, 2019), the generation of 

representative data is achieved indirectly through a requirement to scale up life cycle impacts by 30% 

(ophoogfactor) for ‘category 3’ data. The ISO 21930 standardized terms specific/average/generic data 

(defined above) roughly align with category 1 to3 data defined in the Dutch method with the additional 

requirement that category 1 and 2 data must be verified according to the Dutch SBK method.  In other 

words, category 1 data is from a single producer whereas category 2 data is representative of a group of 

producers, or all producers from a specific product market.  The 30% scaling factor applies to the entire 

product life cycle for category 3 data except for benefits beyond the system boundary (module D).   

 
9 A procedure would need to be specified for allowing these exceptions. 
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A similar approach to incentivize specific and average EPDs is used in LEED v4 with producer specific 

EPDs given more credit points than average EPDs.   

How to facilitate representative data 

In the reviewed guidelines, approaches to encourage the generation of LCA data that is representative 

for the market has taken the form of penalties for using generic data and/or average data.  Given that a) 

data availability is likely to be limited for early adopters of building LCA in Canada, and b) strategies to 

improve environmental performance over time will benefit from higher resolution data from producers, 

Canadian LCA guidelines should adopt requirements that promote representative data. 

3.4 Energy use scenarios 

Energy use scenarios for building operation are another important area for which requirements have 

been developed.  Scenario requirements for operational energy use help address the principle of 

consistency, but we discuss operational energy use requirements separately in this section because of 

their importance for building LCA results and the implications this can have for prioritizing embodied 

impacts vs. operational impacts.   

While the Dutch SBK method excludes operational energy use, the French E+C- method aims to 

incorporate embodied energy and GHG impacts into a revised version of existing building energy 

regulations.  The French approach has default LCIA requirements for electricity use for different building 

types.  The building type distinction is used to infer the time of day when electricity is consumed in 

different buildings which can affect the environmental impacts of energy.  For example, residential 

buildings tend to consume more electricity during the evening and on weekends whereas office 

buildings tend to consume more electricity during the daytime on weekdays, and schools tend to 

consume more electricity during the day during the winter, fall and spring months.  Depending on time 

of day and season, the environmental impacts of electricity use can vary as the electricity production 

mix varies.  For the benefit of readers familiar understand LCA terminology, we refer to the French 

approach for accounting for GHG emissions from electricity as a short-term attributional approach.  The 

French approach for electricity accounts for changes in environmental impacts linked to daily/seasonal 

changes in electricity production and is based on average environmental impacts of the electricity grid 

considering short-term averages (daily and seasonal).   

Attributional and consequential are terms used to describe different scenario assumptions frequently 

used in the LCA literature.  These assumptions are about how suppliers are identified and time 

considerations (see Table 2).  The attributional approach generally refers to the assumption that 

average market activities are affected (e.g. all electricity producers would be equally affected) and 

assumes normative rules (e.g. revenue allocation) are appropriate to model the impacts from processes 

that produce more than one product.  The consequential approach aims to identify activities that are 

most likely to be affected considering causal factors such as how the scale of the change in 

supply/demand can affect production (marginal, incremental, average), whether there are constraints 

on production (e.g. regulations, costs, resource availability, etc.), and how the time horizon may 

influence the affected activities. 
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Another scenario for operational energy use found to be in use considers potential changes in the 

average environmental impacts of the electricity grid over time which we refer to as a long-term 

attributional electricity mix.  This approach considers the average impacts from electricity use over time 

(throughout the buildings lifetime) considering potential changes in electricity production over time in 

response to regulations.  This electricity use scenario has been implemented in the Danish building LCA 

tool (LCABygg) (Birgisdottir & Rasmussen, 2019), and has also been discussed as a relevant approach for 

Finnish building LCA regulations based on changes in the electricity grid that can be expected from 

existing regulations (Kuittinen, 2019).  The motivation for adopting this approach in Finland includes 

requirements in EN 15643-1 and EN 15978 to consider regulations (Kuittinen, 2019) . 

Other scenarios that can be used in LCA can be referred to as short-term and long-term consequential.  

The short-term and long-term consequential scenarios answer the question:  what electricity 

technologies are likely to be affected by a short-term/long-term change in electricity demand?  For 

short-term scenarios the change in output from current producers is considered while for long-term 

scenarios, deployment of new technologies is considered.  Compared to the French scenario, a short-

term consequential scenario might consider the marginal electricity suppliers that are affected rather 

than the average suppliers at different times of the day or year.  Compared to the Danish long-term 

attributional scenario, a long-term consequential scenario would consider only the long-term marginal 

electricity producers rather than the long-term average electricity producers accounting for changes in 

marginal electricity producers.  The long-term consequential approach might be useful for evaluating 

whether incremental energy efficiency measures in new or existing buildings is cost-effective compared 

to incremental investments in new low-carbon renewable energy sources. 

As we can see from the examples described above, in practice a combination of these approaches are 

often used at the same time which can lead to inconsistencies in the overall approach.  For example, 

both the French and the Danish approach consider the relevance of the time-horizon, and at the same 

time they adopt the average (attributional) electricity mix over the time horizon they have selected. 

Energy scenarios for consistency 

To improve consistency of LCA results, and to help inform regulatory priorities about embodied impacts, 

it is important to develop consensus on the most appropriate energy use scenarios to evaluate GHG 

impacts.  These scenario assumptions are important because they can influence interpretation of the 

results by affecting the fraction of burdens that are due to operational energy use compared to 

materials.  This can have implications for determining whether embodied impacts of materials should be 

prioritized by policy makers when reducing GHG emissions from buildings.  In Canada, future energy 

scenarios that could be developed to support default LCI values could be based on scenarios developed 

through the Canada’s Energy Future project.10 

  

 
10 http://www.cer-rec.gc.ca/nrg/ntgrtd/ftr/index-eng.html 

http://www.cer-rec.gc.ca/nrg/ntgrtd/ftr/index-eng.html
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Table 2.  Energy scenarios used in different systems. 

Average:  assumes electricity inputs are supplied by the arithmetic mean of output from electricity 

producers; marginal:  assumes electricity inputs are supplied by producers that are capable of increasing 

or decreasing production in response to a small change in demand;  incremental:  assumes electricity 

inputs are supplied by producers that are capable of increasing or decreasing production relative to a 

step change in demand.   Static:  does not segment producers considering time aspects; short-term 

dynamic:  segments producers by their ability to change production based on existing capacity; long-

term dynamic:  segments producers by their ability to change production through capacity changes 

(building new power plants). 

4 RECOMMENDATIONS TO ADDRESS GHGS 

FROM CONSTRUCTION PRODUCTS 
Life cycle-based regulations that address GHG emissions from construction products represent an 

opportunity for market growth for the wood products sector as a result of lower GHG emissions from 

wood products compared to other products.  The recommendations below highlight various life cycle-

based regulations that could be adopted in Canada to help expand the market for low carbon 

construction products including wood products. 

4.1 Consider LCA-based approaches used by other countries 

Governments aiming to reduce climate change impacts caused by the construction sector can consider 

using LCA as a tool to deliver on this objective.  LCA-based approaches developed and implemented in 

other countries to reduce climate change impacts from the construction sector could be considered for 

use in Canada. Existing LCA approaches that have been used can be classified into three types: 

1. Environmental claims that must be made using EPDs, 

2. Reporting requirements for whole building LCA, 

3. Setting performance benchmarks for whole building LCA results. 

The first approach is to require that construction products making environmental claims must use type 

III environmental labels known as EPDs.  EPDs provide a standardized approach for communicating life 

cycle assessment results (ISO 14025).  

Supplier assumption 
Time consideration 

Static short-term dynamic long-term dynamic 

Average examples:  LCABygg examples:  French 
Energy+ Carbon- 
Framework 

examples:  LCABygg, 
under consideration in 
Finland  

Marginal/incremental N/A not currently used not currently used 
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The second approach requires reporting whole building LCA results for new construction projects (e.g. 

for buildings or infrastructure projects) without using the results to make material selections.   

Finally, performance benchmarks can be used to set an upper limit (e.g. business-as-usual or a specific 

target in kg CO2e/m2) that caps environmental impacts from construction.  

4.2 A pathway to GHG regulations for construction products in 

Canada 

One strategy to incorporate LCA into regulations within Canada could involve an incremental adoption 

of the approaches identified above. An initial aim would be to develop building LCA skills and 

knowledge.  This can help open future opportunities for implementing LCA in regulatory approaches 

that reduce the environmental impacts of buildings.   

A first step could be to facilitate the generation of LCA data from manufacturers.  Without life cycle data 

for construction products, the construction sector is simply not able to deliver on requirements for 

whole building LCA. Based on findings from the review, one way to increase the availability of LCA data 

and skills could include requirements for manufacturers to provide EPDs for public procurement of 

construction projects (buildings and infrastructure), or to require that any environmental claims in the 

construction product market be made using EPDs.  Public Services and Procurement Canada (PSPC) 

could, for example, develop EPD requirements for public procurement of construction products.  This 

strategy can help further enhance the knowledge and skill base for LCA while leveraging LCA data 

already available in North American in response to green building standards like LEED and Green Globes.   

A supplementary approach could support the development of an LCA database for construction 

materials informed by a guideline to improve consistency and ensure that construction product life cycle 

data is relevant for the Canadian context. Providing guidance for developing and publishing EPDs and 

LCA datasets for use in Canada would help improve the consistency of environmental claims based on 

common calculation methods.  This data could also help pave the way for making material choices to 

help reduce total GHG emissions from construction in the future.   

Following on the requirements for construction products to have EPDs, another strategy to pave the 

way for wider use of LCA for building and infrastructure projects could be for governments to adopt LCA 

requirements for new public infrastructure and building projects.  This would cover the entire building 

or infrastructure project rather than just materials as done with EPD requirements. An intermediate step 

to requiring whole building LCA could include incentivizes from municipal governments (e.g. waving 

permitting fees) for early adopters exploring how to integrate LCA into their workflow. 

Following the Dutch example and current aspirations in France, an end goal could be to incorporate 

building LCA requirements in either the National Building Code of Canada or the National Energy Code of 

Canada for Buildings.   

In Canada, the newly formed LCA2 (Low Carbon Assets through Life Cycle Assessment) initiative aims to 

support the application of LCA through the development of a database, guidelines, performance 

benchmarks and tools.  The initial focus will be the construction sector (infrastructure and buildings).  
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Other levels of government can leverage and help build on the LCA2 initiative by adopting and 

developing their own regulatory requirements that use life cycle data to reduce the environmental 

impacts of construction materials.  
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APPENDIX 
Several terms related to data have been defined in existing standards: 

• average data: “data based on a fully representative sample for a construction product (3.2.2) or 

construction service (3.2.6), provided by one or more suppliers (ISO 6707-1:2004, 8.6), either 

from their multiple plants or based on multiple similar construction products of the supplier(s)” 

(ISO 21930, 2017) 

• generic data: “general data used if no system specific data (3.5.3) are available” (ISO 21930, 

2017) 

• proxy data: “approximate data used if no system specific data (3.5.3) or generic data (3.5.4) are 

available” (ISO 21930, 2017) 

• scenario:  “collection of assumptions and information relevant to possible future events” (ISO 

21930, 2017).   

• specific data: “data representative of a construction product (3.2.2) or construction service 

(3.2.6), provided by one supplier (ISO 6707-1:2004, 8.6), either from multiple plants or based on 

multiple similar construction products of the supplier” (ISO 21930, 2017) 
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