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 High recycled content in the aluminium used in the louvres and window framing 
 Minimise concrete strengths to reduce cement requirements 

 Use of low carbon composite cladding such as Kingspan Quadcore LEC. 

 Consider low carbon studwork and alternative boarding for internal walls 

The following reduction options were quantified based on elements that were measured as part of the assessment. 

 Insulated Cladding Panels using Quadcore LEC product 

 Curtain walling with high recycled aluminium content (Hydro Circal) 

 High recycled content in aluminium louvres (Hydro Circal) 
 Low Carbon Purlins, i.e Metsec Decarb or similar 

 Low Carbon drylining studs, i.e Metsec Decarb or similar 

 External hardstanding: PAV2 50% GGBS content 

 Plant Slabs: PAV2 50% GGBS content 

With the above reductions applied the potential embodied carbon is:  

 Upfront Embodied Carbon = 1,363 kg CO2e/m2 (62,526 tonnes CO2e) 

 Whole Life Embodied Carbon = 1,951 kg CO2e/m2 (89,476 tonnes CO2e) 

There are many more reduction options that could be pursued once the detailed design is developed and we will 
continually engage with the design team to promote low carbon design and materials following the IStructE Design 
Heirarchy 

 

Next Steps  

The reduction options discussed will be reviewed by the design team and client in the coming design stage. The carbon 
cost will be reviewed alongside technical, cost and programme requirements. 
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1.0 Introduction 

Cundall have been commissioned by Apatura Energy to conduct a Whole Life Embodied Carbon Assessment (WLECA) 
of the proposed design of a Data Centre on the outskirts of Edinburgh. This report summarises the findings. This report 
was undertaken at RIBA Stage 2.  

The assessment was carried out in accordance with the British Standard BS EN15978:2011 (Sustainability of 
construction works - Assessment of environmental performance of buildings - Calculation method), and the RICS 
Professional Statement ‘Whole life carbon assessment for the built environment 2023’ 2nd Edition. 

1.1 Project Details 

The site is in West Hermiston near Heriot Watt on the outskirts of West Edinburgh. The site will contain three data centre 
halls with associated plant requirements. There will also be a substation, guardhouse and associated external works. 

As shown in Figure 1-2, the proposed development will include two identical two-storey 48 MW data centre buildings 
(DC01 and DC02, coloured purple on the plan) and one single-storey 36 MW data centre building (DC03, coloured 
orange). The buildings will also include office facilities, covering a total floor area of approximately 6,300 m2.  

Substructure: Likely Pad foundations with a ground bearing slab. To be confirmed with further site investigations 

Superstructure: Steel Frame construction with composite slabs internally. There will be an external gantry level which will 
be steel grating to house MEP equipment. 

Façade: Weather tight layer will composite cladding with curtain walling elements for the office space. There are external 
acoustic louvres that surround the external plant areas. These are assumed to be aluminium louvres with steel frame 
support. 

 

 

Figure 1-1: Site View- Apatura Energy - P108 Currie – Wester Hermiston 

Detailed key information and details on the project used for the WLEC assessment can be found in  Appendix A. 
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1.2 Study Background and Targets 

Whole life-cycle carbon emissions are the total greenhouse gas emissions arising from development over its lifetime, 
from the emissions associated with raw material extraction, the manufacture and transport of building materials, to 
installation/construction, operation, maintenance, and eventual material disposal. 

1.2.1 Life-cycle modules 

The WLEC assessment covered all modules A, B, C and D as set out in BS EN 15978 and the RICS Professional 
Statement: Whole Life Carbon assessment for the built environment 2023 2nd Edition (referred to as the RICS PS V2 for 
the remainder of this document) in the life of a typical project described as life-cycle modules. The reference study period 
(i.e., the assumed building life expectancy) for the purposes of the assessment is 60 years.  

To provide a holistic view of the GWP, the whole life carbon assessment accounts for all components relating to the 
project during all life stages. Embodied Carbon emissions are attributed to four main categories taken from BS EN 
15978. The categories are: 

 Pre-construction Stage (module A0): covers non-physical pre-construction activities, such as surveys and 
activities associated with the design of the asset. These can be a significant economic cost, but buildings do not 
normally have a significant environmental impact. However, for infrastructure projects or where the design team 
uses air travel or sets up a project-specific office, A0 may be more significant. Emissions associated with module A0 
have not been included in the assessment as they are deemed negligible for this type of project. 

 Product Stages (modules A1 to A3): The carbon emissions generated at this stage arise from extracting the raw 
materials from the ground, their transport to the point of manufacture and then the primary energy used (and the 
associated carbon impacts that arise) from transforming the raw materials into construction products. 

 Construction (modules A4 to A5): These carbon impacts arise from the transportation of construction products 
and all construction processes, including wastage, up to project completion. Module A5 also includes any on-site 
demolition or strip-out works required at the beginning of the project. It also includes emissions of site workers 
travelling to and from the site (A5.4), however, this has not been included in the assessment as documentation of 
this element is optional. 

 In-Use Stages (modules B1 to B5): This covers a wide range of sources from the embodied carbon emissions 
associated with the operation of the building, including the materials used during maintenance (B2), repair (B3), and 
replacement (B4). Module B5 covers any refurbishment or change in the asset's performance (e.g., 
retrofit/refurbishment or extension) planned at the outset of the project, which will occur at some point after 
construction is completed. Module B6 and B7 refer to operational emissions and Module B8 refer to any user 
activities, which were not currently included in this assessment. 

 End of Life Stages (modules C1 to C4): The eventual deconstruction and disposal of the existing building at the 
end of its life takes account of the on-site activities of the demolition contractors. No ‘credit’ is taken for any future 
carbon benefit associated with the reuse or recycling of a material into new products. 

 Benefits and loads beyond the system boundary (modules D1 and D2): Any potential benefit from the reuse, 
recovery and recycling potential of a building or a building product, as well as any potential carbon benefits of any 
utilities exported from the asset. Module D1 has been included within the assessment scope of this study but 
excluded in the final results. Module D2 has not been included in the assessment. 
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Figure 1-2: Life Cycle Modules as per BS EN 15978 and RICS PS V2 

1.2.2 Whole Life Carbon and RICS Professional Statement 2nd Edition Update 

The Royal Institution of Chartered Surveyors (RICS) launched the second edition in September 2023 of its Whole Life 
Carbon Assessment for the Built Environment (WLCA) standard. First published in 2017 for the UK's built environment 
sector, this 2023 edition is a global version of the standard that provides a considerably more developed understanding 
of the carbon costs and benefits of design choices in construction and infrastructure projects and assets. The standard 
has taken effect in July 2024, ensuring that all assessments for the built environment adhere to and align with the 
standard. 

1.2.3 Embodied Carbon Targets 

There is growing awareness of the importance of embodied carbon (EC) across the built environment. As a result, there 
is more shared data that is being used to establish EC targets for building typologies such as schools or offices. Data 
Centres are an emerging building typology so there is very little data on typical embodied carbon figures. Often data 
centres have restrictive Non-disclosure agreements that limit the ability of the industry to share knowledge on embodied 
carbon figures that would help establish benchmarks and targets. 

Data centres differ from other building typologies as they are critical infrastructure and require much greater redundancy 
in design. They require much greater servicing than a typical building due to the server cooling requirement and 
generators for power back up. They have structural heavy loading allowances for data halls that require a heavier 
structural frame to support these loads on suspended slabs. Data halls can have loading allowance up to 200-250% of a 
typical office floor load. There is more space required for plant loading that is 150% of typical office floor loading which 
requires a heavier structure. 

The UK Net Zero Carbon Building Standard has a range of embodied carbon targets for different building typologies 
including data centres. The 2025 target is 745 kgCO2e/m2 dropping to 600 kgCO2e/m2 by 2030. As a comparison, office 
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buildings targets start at 735 and drop to 590 kgCO2e/m2 in 2030 so they are very similar. The Standard is in pilot and 
feedback has been given to the authors from Cundall that the Datacentre target is not a realistic target due to the design 
requirements for the data centres as noted above.  

Cundall has undertaken EC assessments on the three datacentres previously and the comparison is noted in section 2 
to show how this data centre compares to our other assessments. Cundall has been appointed for sustainability services 
and will support the design team in minimising the embodied carbon in the design. There is scope within the 
procurement of materials and design to reduce the embodied carbon. These reduction options will be discussed in the 
report further on. We will promote low carbon design approaches also that follow the Low Carbon design hierarchy from 
the IStructE. 

 

1.3 Assessment Scope 

1.3.1 Methodology 

The assessment follows a nationally recognised assessment methodology, namely, BS EN 15978: 2011: (Sustainability 
of construction works — Assessment of environmental performance of buildings — Calculation method).  

Underpinning BS EN 15978 is the RICS Professional Statement: Whole Life Carbon assessment for the built 
environment 2023 2nd Edition (RICS PS V2). The RICS PS V2 serves as a guide to the practical implementation of the 
BS EN 15978 principles. It sets out technical details and calculation details and so was used as the methodology for the 
assessment. 

This study covers the following,  

 Upfront Embodied Carbon (A0-A5). 

 Life cycle Embodied Carbon (B-C). 

 Carbon reduction options. 

The building components included in the assessment are illustrated in Figure 1-3. 
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Figure 1-3: Indicative 3D Model of the scope of elements analysed for embodied carbon impact. 

1.3.2 WLCA Uncertainty Factors 

When estimating project costs, it is common practice to include contingencies to account for uncertainties. Similarly, 
whole life carbon assessments (WLCA) face comparable uncertainties, especially in the early design phase when there 
is limited information about the final design and materials. For the project being assessed, this uncertainty is managed by 
establishing a WLCA uncertainty factor, consisting of three key components: 

1.3.2.1 Contingency Factor 

The contingency factor reflects the uncertainty in the design and material quantities at differing points in the projects 
design. 

RICS PS V2 provides default contingency factors to apply the embodied carbon calculations. Given that the project is at 
RIBA Stage 2 the contingency factor applied is 15%. 

1.3.3 Assumptions and Clarifications 

At this early stage there are some design team members yet to start their design process. To complete the assessment 
assumptions have been made based on benchmarks established from Cundall’s experience in Embodied carbon 
assessments on other data centres. The following benchmark assessments have been made: 

Substructure: Data centres have high loading requirements so foundations will be larger than equivalent industrial 
buildings. The external plant slabs have been measured from the Revit models.  
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2.1.3 Key findings 

The carbon emissions occurring from the upfront embodied carbon is  

2.1.3.1 Upfront Embodied Carbon: 

 Substructure ~ 12% 

 Building Structure contributes ~ 37%  

 Internal Walls and finishes contribute ~ 6% 

 Building Services ~ 28% 

2.1.3.2 Whole Life Embodied Carbon: 

 Substructure, frame, and upper floors contribute ~ 34%  

 Internal walls and finishes contribute ~ 9%  

 Building Services contribute ~ 37%  

It should be noted that there are parts of the building that are external such as roof gantries and external plant areas at 
ground floor. They have associated materials such as acoustic screens and metal grating floors that contribute to the 
overall carbon totals, but the associated area isn’t accounted for in the GIA. Therefore this increases the contribution of 
the façade and upper floors. 

2.2 Comparison with recent Cundall Datacentre Projects 

In the following figure (Figure 2-2), the plotted results of Apatura against various recent Cundall projects for similar 
buildings. The building is line with other data centre projects but there is a limited data pool to draw firm conclusions 
from. Some results from Apatura are also skewed due to the design of the building with external areas not contributing to 
the GIA but adding the overall carbon of the project. 
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4.0 Conclusion 

4.1 Summary 

This assessment reviewed the representative carbon footprint data for the proposed Data Centre at West Hermiston. 
The total embodied carbon emissions for both Upfront Embodied Carbon and Whole Life Embodied Carbon over a 
period of 60 years were found to be: 
 Upfront Embodied Carbon = 1,478 kg CO2e/m2 (65,278 tonnes CO2e) 

 Whole Life Embodied Carbon = 2,025 kg CO2e/m2 (92,877 tonnes CO2e) 

4.2 Reduction Options 

The assessment has discussed the main contributing materials and building elements to the Embodied carbon and 
reductions options that could be applied to reduce its carbon footprint. We recommend the following be reviewed as the 
design develops. 

 Use of reclaimed steel or EAF steel in the steel frame 

 Cement replacement in the concrete such as GGBS or equivalent 

 High recycled content in the aluminium used in the louvres and window framing 

 Minimise concrete strengths to reduce cement requirements 
 Use of low carbon composite cladding such as Kingspan Quadcore LEC. 

 Consider low carbon studwork and alternative boarding for internal walls 

Where elements were measured there is scope quantify reduction options. A range of options were calculated that are 
noted above. 

Potential figures 

 Upfront Embodied Carbon = 1,363 kg CO2e/m2 (62,526 tonnes CO2e) 

 Whole Life Embodied Carbon = 1,951 kg CO2e/m2 (89,476 tonnes CO2e) 

There will be much greater opportunities to explore reduction options once the detailed design of the structure and 
MEP services have progressed. We will continue to engage with the design team to support low carbon options 
that follow the IStructE Design hierarchy for low carbon design. 
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