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I. Executive Summary 

 

This document reviews the planning consultation document, regarding Basements, 

published by The Royal Borough of Kensington and Chelsea July 2013 in relation to the 

Operations Carbon dioxide emissions. The keys conclusions are stated below.  

 

 Operational Carbon dioxide emissions analysis used to support consultation 

document is flawed 

 Calculation methodology is totally inappropriate 

 Actual quoted assessed dwellings differ from the SAP calculations 

 

 

This report details an appropriate calculation approach, assessing like for like extensions 

below & above ground level.  

 

 Illustrates key thermal performance factors that will affect operational Carbon 

dioxide emissions within SAP2009 methodology.  

 Completes analysis that demonstrates that there is no fundamental variation in 

emissions building below or above ground level.  
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About Bespoke Builder Services Ltd 

 

Bespoke Builder Services Ltd is a construction consultancy specialising in sustainability, energy 

conservation and the application of renewable energy technologies. As a consultancy we do not 

sell products, so we are able to take an objective view of a development to assist developers in 

incorporating the most cost effective and practical solutions. 

 

Our range of services includes specialist pre-planning reports, energy consumption calculations 

for Building Regulations purposes, and broader environmental and sustainability studies and 

reports and CSH, EcoHomes and Breeam assessments. Our team of consultants includes 

registered SAP Assessors, registered CSH, EcoHomes and Breeam Assessors, Planning 

Specialists, Chartered Engineers and Chartered Surveyors.  

 

A sister consultancy is a Corporate Approved Inspector – approved to provide Building Control 

services in the residential sector, and where necessary we are able to draw on this additional 

expertise to ensure that all advice given in respect of energy conservation and sustainability will 

also meet all other constraints imposed by the Building regulations. 

 

Established in 2001 by two directors with many years experience in the construction industry, 

and latterly, with the NHBC, the practice has grown steadily since, and to date has carried out 

hundreds of EcoHomes assessments, and many thousands of SAP assessments. By applying 

this expertise to assist developers to understand and meet the new obligations for sustainability, 

energy conservation and on-site renewable energy systems, we are able to help ensure that 

these vitally important issues are addressed in a transparent way, where the needs and 

responsibilities of all the stakeholders are fully respected. 
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1. Introduction 

 

This document reviews the planning consultation document, regarding Basements, published by 

The Royal Borough of Kensington and Chelsea July 2013.  

 

It specifically looks at the statement detailed within paragraph 34.3.53,– 

 

The carbon emissions of basements are greater than those of above ground 

development per square metre over the life cycle 

 

The consultation document quotes the following document as part of the evidence to support 

this statement –  

 

Life Cycle carbon Analysis of Extensions & Subterranean Development in RBK&C, 

Eight associates, August 2010  

 

This review analysis’s the operation carbon emissions as defined by building regulations and 

associated British and ISO standards and demonstrates that there is no fundament variation in 

the operational carbon dioxide emission of a construction built over or below ground.  
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2. Document review 

 

The Eight associates’ document reviews two contrasting improvements to existing properties –  

 

 Case study 1, subterranean development of 75m
2
 

 Case study 2, ground level development of 10.35m
2
 

 

The report concludes that study 1 (basement) has an operation carbon emission of 1065 

kgCO2/m
2
 compared to the ground level study 2 of 780 kgCO2/m

2
.  

 

Following a Freedom of information request we have obtained the SAP calculations used for the 

Eight Associate reports. These SAP results do not correspond with the quoted extensions 

stated with the report. The floor areas differ.  

 

The key area of concern regarding this analysis is that the two assessed developments are 

totally different in size and style. This review will highlight a more robust assessment 

methodology.  

 

 

 

 

 

 

 

 

 



    C o n s u l t a t i o n  r e v i e w  

ROPP6682 Issue 1 Page 7 of 12 

3. Assessment analysis 

 

Operational carbon emissions are calculated via the approved building regulations 

methodology, SAP2009 as defined within part L2010 of the building regulations.  

 

SAP2009 calculates total carbon dioxide emission for a dwelling. The key data inputs are –  

 

 Dwelling fabric performance - U values, air tightness & thermal bridging 

 Energy consumption – heating systems, lighting & ventilation 

 

The above details are defined and entering into the approved software. From this a dwelling 

emissions (carbon dioxide) rate is calculated.  

 

In order for the Eight associates analysis to be robust I suggest that the two reviewed properties 

need to have be fundamental the same, but one being a basement & the second at ground 

level.  

 

Published analysis does not indicate the heat loss envelope U values, heating system or lighting 

details. The large variation in floor area effects the floor to heat loss ratio.  

 

In order to complete this analysis correctly the same extension needs to be reviewed above & 

below ground. All the following elements need to remain constant in order for the SAP analysis 

to assessment which is more operationally Carbon efficient  

 

 Constant heat loss areas  

 Constant construction thermal build up 

 Same heating & lighting strategy 
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4. Amended calculation methodology  

 

The keys SAP performance variation between the ‘constant’ subterranean extension to the 

ground level one will be the actual thermal performance of the element below ground, for the 

same ‘constant’ construction. The insulated floor and walls below ground will have an improved 

U value, compared to there above ground version. This is due to the additional insulating 

properties of the surrounding ground and increased surface resistances (as the elements below 

ground are protected from wind).  

 

This is illustrated by the following analysis.  

 

Ground floor construction-  Slab on ground, 100mm celotex (K=0.023) & screed 

Wall construction-  200mm masonry, 100mm battens with mineral wool (K = 0.038) 

& Plasterboard 

 

At ground level U
1,2

 values are  Floor = 0.16 W/m
2
K 

    Wall = 0.32 W/m
2
K 

 

1 metre below ground level  Floor = 0.15 W/m
2
K 

    Wall = 0.32 W/m
2
K 

 

2 metres below ground level  Floor = 0.14 W/m
2
K 

    Wall = 0.27 W/m
2
K 

 

If we assume that the extension has the following dimensions we can work out the area 

weighted U value at each depth –  

 

Floor Area = 25 m2  

Perimeter = 10 m  

Wall height = 2.6 m  

 

 

 

1. U values calculation methodology has been completed as defined within BS EN ISO 6946 

2. U values calculation outputs in Appendix A 
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At ground level area weighted U value =   0.242 W/m
2
K 

1 metre below ground level area weighted U value =  0.236 W/m
2
K 

2 metre below ground level area weighted U value =  0.212 W/m
2
K 

 

 

From this thermal element performance analysis is it evident that for a given extension (constant 

size, construction and heating lighting details) there is a thermal improvement in constructing it 

below ground level. For a given construction the resulting U value will improve and this will be 

evident within the SAP2009 calculations.  
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5. SAP 2009 Analysis 

Taking the same extension as detailed in section 4, SAP2009 analysis has been completed for 

the construction above ground and 2 metres below. The only variation being the improvement to 

floor & wall for the basement option as details in section 4.  

 

 

SAP results  

 

Extension at ground level
3
 =  Dwelling Emissions Rate (DER) 29.89 kgCO2/m

2
  

 

2 metres below ground level =  Dwelling Emissions Rate (DER) 29.13 kgCO2/m
2 

 

SAP improvement for basement extension = 2.54% 

 

In order to complete the above analysis SAP2009 required the inclusion of windows. Within the 

approved calculation methodology windows have two key properties within the assessment. 

Firstly they result in an area of increased heat loss (due to there higher U values when 

compared to wall constructions) and secondly they offer solar gain which in turn reduces 

heating demand.  

 

In the example above both reviewed extension have the same windows area and therefore this 

will not affect the comparative results.  

 

SAP2009 calculates the solar gain via the window area, geographical location of the property 

and the orientation of the windows. Calculated solar gain reduced the heating demand, which 

therefore reduces demand on space heating fuel, improving the DER.  

 

 

 

 

 

 

 

 

3. SAP2009 calculation worksheets in Appendix A 
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All the calculation analysis has been completed on the ‘same’ extension at ground level & two 

metre below. The only variation within the analysis to date has been the improved wall & floor U 

value as a result of basement construction. We also need to account for the likely variation in 

delivered solar gains, as the basement is very likely to have windows that are shaded, reducing 

the solar gain affect. SAP2009 allows for shading of windows to be included within the 

calculation.  

 

 

 

SAP results (including over shading for basement window)  

 

Extension at ground level
2
 =  Dwelling Emissions Rate (DER) 29.89 kgCO2/m

2
  

 

2 metres below ground level =  Dwelling Emissions Rate (DER) 29.71 kgCO2/m
2 

 

SAP improvement for basement extension = 0.6% 

 

The above illustrates that a subterranean development has no notable effect on the annual 

carbon dioxide emission for a give extension. The two key SAP2009 variables when 

constructing below ground, improved U values and lowering of solar gains, will offset each 

other.  
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6. Conclusion 

The above analysis concludes that a subterranean extension has a neutral effect of the 

operational carbon dioxide emissions when compared to a ground level extension.  

 

Analysis completed by Eight associates’ used to support the argument within the planning 

consultation document, regarding operation CO2 emissions for Basements is flawed. The two 

examples reviewed are totally different in all terms of, size, form & construction therefore they 

do not offer a realistic assessment.  

 

 The above analysis concludes that only two key properties included within the SAP2009 

calculation methodology are affected by building under ground.  

 

1. Below ground construction elements have improved U values, reducing CO2 emissions.  

2. Solar gains are reduced, below ground, increasing CO2 emissions 

 

The net result is that there is no fundament variation in the operational carbon dioxide emission 

of a construction built over or below ground. The savings from improve thermal performance are 

off set be the reduced solar gains.  

 
























































