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Introduction 
A comprehensive methodology has been devised by the Royal Institution of Chartered Surveyors 
(RICS) for calculating the “whole life carbon” for buildings and infrastructure1. The methodology sets 

 

 

1 RICS Professional Statement: Whole Life Carbon Assessment for the Built Environment, 2017. Available at 
https://www.rics.org/uk/upholding-professional-standards/sector-standards/building-surveying/whole-life-
carbon-assessment-for-the-built-environment/  
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out how to consistently measure the total greenhouse gas2 (GHG) from a building (or infrastructure) 
over its whole life, and aims to help the building industry meet the IPCC and UK recommendations for 
urgent emission reductions to achieve net zero by 2050, and 78% reductions compared to 1990 by 
2035. This methodology could also be adapted for other physical assets and processes. 

In May 2021 the Royal Institute of British Architects (RIBA), the London Energy Transformation 
Initiative (LETI) and the Whole Life Carbon Network (WLCN) published Carbon Definitions and Targets. 
These consolidate targets previously published separately by the RIBA, LETI and the Greater London 
Authority (GLA), and provide a Framework for going forward. 

The document links the RICS methodology to specific Definitions and Carbon Targets with the aim of 
standardising and coordinating these aspects of carbon assessment and reporting. 

Key elements of the Framework 

In the RICS methodology, whole life carbon takes account of the emissions from the construction, 
maintenance and end of life treatment of an asset. The RICS methodology is based on a hierarchy of 
components, as shown in Figure 1. For example, the emissions from transporting concrete to the 
construction site are part of the construction carbon; the emissions from replacing windows are part 
of in-use carbon; and the emissions from demolishing the building are part of the end of life carbon. 
The output carbon can be reduced for sequestered carbon. Operational and user carbon are also 
considered in separate categories in the framework, as well as benefits or loads from the circular 
economy.  

 

 

2 ‘Carbon’ is used throughout this document to refer to greenhouse gas emissions, not just carbon dioxide. 
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Figure 1: The components of whole life carbon (Source: WLCN/LETI/RIBA3, evolved from BS EN 15978 
and RICS diagram) 

Some of the key components are explained in the following table. The WLCN/LETI/RIBA publication 
has full definitions. 

 

 

3 WLCN, LETI, RIBA: Carbon Definitions for the Build Environment, Buildings and Infrastructure, May 2021. 
Available at https://b80d7a04-1c28-45e2-b904-
e0715cface93.filesusr.com/ugd/252d09_879cb72cebea4587aa860b05e187a32a.pdf    
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Whole life 
carbon 

The sum total of all asset related GHG emissions and removals, both operational 
and embodied over the life cycle of an asset including its disposal 

Overall whole 
life carbon 

Whole life carbon plus the potential benefit from future energy recovery, reuse 
and recycling from the circular economy 

Embodied 
carbon 

The total GHG emissions and removals associated with materials and 
construction processes throughout the whole life cycle of an asset 

Upfront carbon The GHG emissions associated with materials and construction processes up to 
practical completion, excluding the biogenic carbon sequestered in the installed 
products at practical completion 

Operational 
carbon 

The GHG emissions associated with energy consumed, water supply and 
wastewater treatment, and other operational processes, over the whole life 
cycle of the asset. Operational carbon applies only to infrastructure. 

Biogenic carbon The carbon removals associated with carbon sequestration into biomass as well 
as any emissions associated with this sequestered carbon. 

User Carbon ‘User Carbon’ are those GHG emissions relating to users’ utilisation of 
infrastructure and the service it provides during operation  

 

The WLCN/LETI/RIBA Framework provides bandings for buildings. The bandings do not differentiate 
between new build or refurbishment – a consequence of this is that because refurbishment projects 
have lower upfront carbon, they are likely to have lower ratings than new build projects.   

The Framework also supports clarity on what ‘net zero’ is referring to. For example, a net zero whole 
life carbon asset is one for which the sum total of the embodied and operational GHG emissions 
(reduced for sequestered carbon) equals zero after offsets. Alternatively, an asset can be delivered 
net zero if its upfront carbon equals zero.     

Uncertainty 
In practice, applying this framework involves the use of much information from third parties (such as 
suppliers) as well as many assumptions. When an asset is designed, the assumptions encompass nearly 
all its aspects, including, for example, the types and quantities of materials used in its construction as 
well as maintenance and end of life factors.  

Many of these assumptions have significant effects on the final calculated result. For instance, an 
assumption might be made that the building’s windows will need replacing after, say, 30 years, and 
that the replacement windows will be identical to the originals. In fact, it may turn out that the 
windows are replaced after 25 years, and that the manufacturing process for the replacements emits 
more carbon than that for the originals, and that the new windows have very different thermal 
properties. Similarly, there is a wide range of possible assumptions that can be made about the use 
patterns of buildings, with significant impacts on energy usage. 

In addition, the information from suppliers is likely to be of varying quality, and will itself rely on 
assumptions. This reliance on assumptions means that the overall calculation is subject to uncertainty, 
though the uncertainty reduces as the asset is constructed and ages through its lifetime, so that some 
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of the assumptions can be replaced by actual data. However, the assumptions relating to the future 
always remain. 

Reliance on models 

The calculation of whole life carbon thus depends on a model. This is inevitable because it is impossible 
to directly measure all the emissions and sequestrations that whole life carbon encompasses. It means 
that the calculated whole life carbon is subject to the inaccuracies and biases inherent in the model 
that is used. These inaccuracies and biases can arise from the structure of the model, its assumptions, 
or the data that it uses. There is, therefore, always uncertainty surrounding the results.  

This can make comparisons difficult. For example, if two calculations of whole life carbon use different 
models – perhaps they have different assumptions – the results cannot be compared, because any 
differences might be due to the assumptions rather than the actual characteristics and emissions of 
the building in question.  

Actuaries use many models in their work, for example in pricing insurance products, determining 
employers’ pension contributions, measuring the solvency of insurance companies and determining 
the annual profit of an insurer. These models also rely on external information (such as market prices) 
and assumptions (such as future mortality) in the same way as whole life carbon models. A key tool 
that actuaries use to improve their models is experience analysis: they compare the assumptions they 
used to the reality that unfolded. Experience analysis allows assumptions to be revised in the light of 
experience. Having a rigorous process for doing this makes models more robust and reduces 
uncertainty.  

Another technique that can be used to better understand the uncertainties in models, and hence the 
robustness of the results, is to perform sensitivity testing, where the model inputs (both data and 
assumptions) are systematically varied in order to explore how much impact they have on the results, 
and how the various assumptions interact with each other. This allows the model users to identify the 
key assumptions on which they should focus.   

 

 


