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 Introduction 

 AES Sustainability Consultants Ltd. has been appointed to undertake an embodied carbon 
assessment of the proposed Elmsbrook Local Centre which is being developed as part of the 
Bicester Eco Town. This report has been written to summarise the process and results of the 
analysis. 

Development Description 

 A hybrid application under ref 19/01036/HYBRID has been submitted for the development 
of the Local Centre, incorporating 16 residential apartments over community floorspace and 
a cafe: 

Full permission is sought for Local Centre Community Floorspace (Use Class D1 with ancillary 
A1/A3), with a total GIA of 552 sqm, and 16 residential units (Use Class C3) with associated 
access, servicing, landscaping and parking. Outline consent is sought for Local Centre Retail, 
Community or Commercial Floorspace (flexible Use Class A1/A2/A3/A4/A5/B1/D1). 

 Condition 7 requires the completion of a report demonstrating the approach to reducing 
embodied carbon emissions, as extracted below: 

 

 This document demonstrates that the required analysis has been undertaken and reports life 
cycle greenhouse gas emissions (kgCO2eq.) for each element based on a 60-year building 
life. 

 

 

Figure 1. Elmsbrook Local Centre - View from Road 

7. Carbon Emissions Report 

No development shall take place until a report outlining how carbon emissions from the 
construction process and embodied carbon have been minimised has been submitted 
to and approved in writing by the Local Planning Authority. The development shall 
thereafter be carried out in accordance with the recommendations contained in the 
approved report. 

Reason - To ensure that the development achieves a reduced carbon footprint in 
accordance with Planning Policy Statement 1: Eco Towns. This information is required 
prior to the commencement of any development as it is fundamental to the acceptability 
of the scheme. 
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 Life Cycle Assessment 

 The life cycle assessment of buildings seeks to expand the boundaries of construction 
sustainability. Rather than simply examining operational energy demand and associated 
emissions, this methodology allows a sustainability appraisal to incorporate the energy and 
emissions associated with the extraction of raw materials, the manufacturing process, 
transport, application, and the energy used in recycling or replacement of the material at 
end of life. 

 Increasingly it is being demonstrated that as operational energy demand of buildings is being 
reduced through the energy efficiency provisions of the Building Regulations, in-use energy 
demand is accounting for a decreasing proportion of the overall Whole Life Cycle (WLC) 
energy and CO2 emissions1. As such, the necessity for consideration of the embodied carbon 
of construction is becoming more apparent in order to continue to reduce the climate 
impacts of the built environment.  

 The calculation and reduction of whole-life CO2e emissions has the potential to;  

 Ensure that a significant source of emissions from the built environment are accounted 
for which is necessary in achieving a net zero-carbon development. 

 Achieve resource efficiency and cost savings by encouraging the re-use of existing 
materials instead of new materials and the retrofit and retention of existing structures 
and fabric over new construction.  

 Identify the carbon benefits of using recycled material and the benefits of designing 
for future reuse and recycling to reduce waste and support the circular economy.  

 Encourage a ‘fabric first’ approach to building design thereby minimising mechanical 
plant and services in favour of natural ventilation.  

 Identify the impact of maintenance, repair and replacement over a building’s life-cycle 
which improves life-time resource efficiency and reduces life-cycle costs, contributing 
to the future proofing of asset value.  

 
1 Sansom, M. and Pope, R., 2012. A comparative embodied carbon assessment of commercial buildings. The Structural 
Engineer,. 

 Encourage durable construction and flexible design, both of which contribute to 
greater longevity, reduced obsolescence of buildings and avoiding carbon emissions 
associated with demolition and new construction. 

 Embodied carbon is regularly described as the total impact of all the greenhouse gases 
emitted by the construction and materials of our built environment. It includes the impacts 
of sourcing raw materials, manufacturing, transport, and wastage in the process2. 

 Carbon emissions associated with energy consumption (embodied energy) during the 
manufacture, transportation, assembly, replacements and deconstruction of construction 
materials or products. Embodied carbon is typically measured from cradle-to-gate, which is 
reflected by life cycles A1-A3 the product stage as detailed in this report. 

Modelling Methodology 

 The calculations were performed with the One Click LCA calculation tool, which is able to 
assess life cycle impacts compliant with the requirements of BREEAM, LEED and numerous 
other sustainable construction certification schemes. The assessment methods conform with 
BS 15978:2011 Sustainability of construction works – Assessment of environmental 
performance of buildings  

 The LCA analysis includes the following elements: 

 Substructure 

 Superstructure 

o Frame 

o Upper floors incl. balconies 

o Roof 

o Stairs and ramps 

o External Walls 

o Windows and External Doors 

o Internal Walls and Partitions 

o Internal Doors 

2 The Embodied Carbon Review, 2018, Bionova Ltd, www.embodiedcarbonreview.com 
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 The following items are excluded; balconies, stair finishes, fixtures and fittings (e.g. handrails, 
cubicles etc.), all furniture and equipment, including building and external services are 
excluded from the LCA. 

 Building life cycle stages are the different periods of a building’s lifetime. For instance: raw 
material harvesting, manufacturing of products, use phase of the building, end of life. In the 
European markets, the building life cycle stages are defined by EN 15978 and EN 15804 
standards, which can be included in LCAs. 

 The following table lists all life cycle stages according to EN standards: 

 

Figure 2. Life-cycle stages according to the EN standard 

 The following life-cycle stages have been included within the analysis: 

 A1: raw material extraction and processing, processing of secondary material input 
(e.g. recycling processes) 

 A2: transport to the manufacturer 

 A3: manufacturing 

 Module A1, A2 and A3 may be declared as one aggregated module A1-3. All stages include 
the provision of all materials, products, and energy, as well as waste processing up to the 
end-of-waste state or disposal of final residues during the product stage. The assessment 
takes only the building and its parts into account, but not furniture or appliances, for 
example.  

 Raw material supply (A1) includes emissions generated when raw materials are taken from 
nature, transported to industrial units for processing and processed. Loss of raw material 
and energy are also taken into account.  

 Transport impacts (A2) include exhaust emissions resulting from the transport of all raw 
materials from suppliers to the manufacturer’s production plant as well as impacts of 
production of fuels.  

 Production impacts (A3) cover the manufacturing of the production materials and fuels used 
by machines, as well as handling of waste formed in the production processes at the 
manufacturer’s production plants until end-of-waste state. 

 A4: transport to the building site 

 A4 includes exhaust emissions resulting from the transport of building products from 
manufacturer’s production plant to building site as well as the environmental impacts of 
production of the used fuel. 

 B4: replacement 

 The environmental impacts of maintenance and material replacements (B1-B5) include 
environmental impacts from replacing building products after they reach the end of their 
service life. The emissions cover impacts from raw material supply, transportation and 
production of the replacing new material as well as the impacts from manufacturing the 
replacing material as well as handling of waste until the end-of-waste state. 

 C1: de-construction, demolition 

 C2: transport to waste processing 

 C3: waste processing for reuse, recovery and/or recycling 

 C4: disposal 

 All C stages include provision and transport, provision of all materials, products and related 
energy and water use. 

 The impacts of deconstruction include impacts for processing recyclable construction waste 
flows for recycling (C3) until the end-of-waste stage or the impacts of pre-processing and 
landfilling for waste streams that cannot be recycled (C4) based on type of material. 
Additionally, deconstruction impacts include emissions caused by waste energy recovery. 
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 However, it should be noted that A4, B4 and C1-C4 should be ignored for the purposes of an 
embodied carbon assessment. In line with BS EN 15978 A1-A3 – the product stage (cradle to 
gate), are the pertinent figures required to show embodied carbon.  

Project Data Sources and Assumptions  

Material Quantities (A1-A3) 

 A 3D model of the building has been built using the dynamic thermal software developed by 
Integrated Environmental Solutions (IES). The building geometry has been modelled using 
drawn information produced by Mark Bell Architects Ltd.  

 Fabric elements have been entered as per the External Fabric Materials Spec provided by 
A2Dominion. 

 Data for all materials in the analysis has been collated from the One-Click database, including 
manufacturer specific data (where available), as well as generic data which represents the 
industry average for the selected material. 

Building Material Transport Distances (A4) 

 The case specific transport distances were used when available. Other transport distances 
were estimated based on typical average transport distances based on material type 
provided by calculation tool. 

Material Service Life (B1-B5) 

 The service life information for each material was checked and project specific values were 
used when available. Otherwise default values from One Click LCA database were used. 

 

Figure 3. IES Model 
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Assessed Impact Categories  

 Global warming potential is a relative measure of how much heat a greenhouse gas traps in 
the atmosphere. The global warming potential is calculated in carbon dioxide equivalents 
meaning that the greenhouse potential of emission is given in relation to CO2. 

 The global warming potential for each material specified is reported in a measure of kgCO2e 
per kilogram of material used. This is an aggregate measure, which incorporates the 
greenhouse gases listed below, and converts these to an equivalent quantity of carbon 
dioxide, in order to facilitate easier comparison between materials with varying impacts3.  

 Carbon dioxide (CO2) 

 Methane (CH4) 

 Nitrous Oxides (N2O) 

 Hydrofluorocarbons (HFCs) 

 Perfluorocarbons (PFCs) 

 Sulphur hexafluoride (SF6) 

  

 
3 Moncaster, A. and Symons, K., 2013. A method and tool for ‘cradle to grave’ embodied carbon and energy impacts 
of UK buildings in compliance with the new TC350 standards. Energy and Buildings, 66, pp.514-523. 



  

9 
Embodied Carbon Analysis 
Elmsbrook Local Centre  
November 2020 

 Results 

 The life cycle assessment was assessed using One Click LCA. The results are summarised in 
the following table. The results represent the total life cycle impact during a 60 year service 
life. 

Results for Global Warming Potential (GWP), kgCO2 eq 

 The results show that based on the life cycle stages, stage A1-A3 Materials constitutes the 
highest contribution, at over three quarters of the total. This is the stage that is taken into 
account for embodied carbon. 

  

Figure 4. Total kgCO2e by life-cycle stage 

 The analysis concluded that the currently specified materials have a total embodied carbon 
impact of 410,735 kgCO2 eq. 

Table 1. Total embodied carbon - A1-A3 Materials 

Impact category Unit Results 

Global warming potential 
(greenhouse gases) 

kgCO2 eq 410,735 

 This figure has been achieved through the specification of low impact products and 
manufacturers. 

 This figure can be further disseminated to show the major resource contributors. Results 
show that concrete contributes to over 50% of the buildings total kgCO2e for the building. 

 

Figure 5. Total kgCO2e by resource type 

 Figure 6 shows clearly that the materials with the highest impact on the embodied carbon 
are the concrete items (shown in orange), which are prevalent within our building. 

 Concrete is one of the main contributors to the embodied carbon footprint of most buildings 
and infrastructure assets. It can also offer a number of possible routes to embodied carbon 
reduction. The specification of greener concrete mixtures has great potential to reduce the 
carbon footprint of construction.  



 

 

 

Figure 6. Total life cycle impact by resource type and subtype - kgCO2e 



 

 Conclusion 

 AES Sustainability Consultants Ltd. have been appointed to undertake an embodied carbon 
assessment of the proposed Elmsbrook Local Centre as required by Planning Condition 7.  

 By using IES VE and OneClick LCA software, the analysis has found that following the 
specification of low embodied carbon materials where possible, the residual embodied 
carbon of the proposed materials is 410,735 kgCO2, with concrete being the major 
contributing material, accounting for just over half the embodied emissions of the materials. 

 Embodied carbon will continue to be monitored throughout the design and procurement 
stages of the project in order to further inform any selection of materials, products and 
suppliers to further influence the impact and potential reduction of embodied carbon. 
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Appendix C: Condition 11 – Water Minimisation 

  



 

 


