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1.0 INTRODUCTION 

1.1 Purpose and content of this report 

This report describes the net zero carbon approaches taken for the 
residential building at 6 Camden Mews, also known as the Max Fordham 
House. 

The report (along with associated documents listed in the appendices) 
provides the evidence required to demonstrate that the building can be 
deemed net zero carbon in accordance with the UK Green Building Council 
Net Zero Carbon Building Framework set of documents. 

The net zero scopes considered are the following:  

1. Operational carbon emissions for the period 01th Jan 2020 to 31st 
Dec 2020  
 

2. Construction (or Upfront) embodied carbon emissions for LCA 
Stages A1 to A5 (production and construction stages). The building  
was designed between 2015 and 2017, construction stage was 
complete February 2019. 

In addition to the above, as per the requirements of the UKGBC Framework, 
lifecycle embodied carbon emissions for LCA stages B1-B5 & C1-C4 & D are 
also presented but are not part of the net zero carbon scope.  

1.2 The UKGBC Net Zero Carbon Building 
Framework 

 

The UKGBC Net Zero Carbon Building Framework is a collective term 
referring to a set of (evolving) documents that set out the requirements to 
achieve net zero carbon status for buildings. For the period being assessed 
(January 2020 to January 2021) the relevant set of documents were\are the 
following: 

• Net Zero Carbon Buildings: A Framework Definition  (April 2019)  [1] 

• Renewable Energy Procurement & Carbon Offsetting (March 2021) [2] 

• Net Zero Carbon Buildings: Levels of Performance (March 2021) [3] 

In addition to these documents the following UKGBC web pages provide 
further guidance on the required approaches for verification including 
downloadable reporting templates: 

https://www.ukgbc.org/ukgbc-work/verifying-net-zero-carbon-buildings 

The above set of documents and guidance were used to determine the 
approaches taken for the building, the content of this report and the 
associated Supplementary Information listed in the appendices.  

NOTE: to 3rd party verifier (or anyone seeking to understand how to 
interpret the UKGBC Framework documents): the suggested way to use the 
documents listed above is to begin with the Levels of Performance 
document, this provides an overview of what a project needs to do to be 
considered net zero carbon. Following this, the Renewable Energy 
Procurement & Carbon Offsetting Guide provides further detail on the types  

 

 

and forms of analysis, offsetting and reporting that need to be carried out, 
including minimum reporting templates.  In general, these two documents 
cover everything that needs to be done. If a particular requirement is not 
clear then the referring to the Framework Definition document may help. 

There are numerous routes set out by the UKGBC Framework that can be 
followed to achieve net zero carbon status (the Levels of Performance 
Document sets out a summary of the options for different building types and 
scopes).  

   

1.3 How the Max Fordham House (6 Camden 
Mews) achieves UKGBC net zero carbon 
status 

The points given in the box below summarises how 6 Camden Mews meets 
the UKGBC net zero requirements. The remainder of this report provides 
further details, the evidence to demonstrate how this is achieved.  

  
Approaches Taken to Achieve Net Zero Carbon For 6 Camden Mews A 

EMBODIED (CONSTRUCTION RELATED) CARBON EMISSIONS OPERATIONAL ENERGY RELATED CARBON EMISSIONS 

Reduce construction impacts 

• The design incorporates several low embodied carbon approaches. A Whole Life 

Carbon assessment has been undertaken to quantify the building’s embodied 

carbon emissions.  

• The calculated as-built upfront embodied carbon emissions are 609 kgCO₂e/m² (A1-

A5), which is less than the LETI type 2016 low carbon interim design target of 640 

kgCO₂e/m² (A1-A5) A. i.e. the target is based on when the project was designed.     

Reduce operational energy use (in theory) 

• The building is a certified Passivhaus, an approach that prioritises energy efficiency 

measures. The design stage building (PHPP) model predicts annual energy demand 

of 33 kWh/m²/yr, which is less than the RIBA Climate Challenge 2025 interim target 

of 60 kWh/m²/yr. C  

Increase renewable energy supply 

• No fossil fuels are used to power any aspect of the building on or off site.   

• On site renewable electricity generation using a roof mounted PV array is 

maximised by using 100% of the suitable roof area for PV panels. 

• The remaining energy demand (for operational energy) is met by grid imported 

100% genuine renewable electricity from Good Energy, a UKGBC recognised “High 

Quality Green Tarif”.  

Offset any remaining carbon 

• Carbon offsetting has been purchased to cover the upfront embodied carbon 

emissions of 102 tCO₂e. The UKGBC Leadership Transition Fund approach was used 

with a voluntary carbon price of 70 £/tCO₂e providing a Transition Fund of £7140. 

This was used to purchase 455 tonnes of Gold Standard VER units at an average 

cost of (just under) 16 £/tCO₂. The offset Registry Entry links have been provided.  

Public disclosure 

• This report, presenting key performance data and evidence, along with the 3rd 

Party Verifier’s audit report will be/ has been published on Max Fordham LLP’s 

publicly accessible website. The information contains (and elaborates upon) the 

UKGBC Minimum Reporting Templates for construction (embodied) emissions. 

Reduce operational energy use (in practice) 

• The building is a certified Passivhaus, an approach that prioritises energy 

efficiency measures. The building in use, as-measured energy use intensity 

is 48 kWh/m²/yr, which is less than the RIBA Climate Challenge 2025 

interim target of 60 kWh/m²/yr. C  

• The building includes sophisticated metering systems that provide detailed 

energy meter data for consumption, generation and export.  

Increase renewable energy supply 

• No fossil fuels are used to power any aspect of the building.   

• On site renewable electricity generation using a roof mounted PV array is 

maximised by using 100% of the suitable roof area for PV panels. 

• The remaining energy demand is met by grid imported 100% renewable 

electricity from Good Energy, a UKGBC recognised “High Quality Green 

Tarif”.  

Offset any remaining carbon 

• The building is powered from 100% renewable energy (using the approach 

described above), therefore no offsetting is required. 

Public disclosure 

• This report, presenting key performance data and evidence, along with the 

3rd Party Verifier’s report audit will be/has been published on Max 

Fordham LLP’s publicly accessible website. The information contains (and 

elaborates upon) the UKGBC Minimum Reporting Template for operational 

energy related emissions. 

A. See the UKGBC Net Zero Carbon Buildings: Levels of Performance document to see how the statements given above relate to the UKGBC requirements. 

https://ukgbc.s3.eu-west-2.amazonaws.com/wp-content/uploads/2021/03/05144138/Net-Zero-Carbon-levels-of-performance.pdf 

B. 2016 interim target extrapolated for residential projects designed in 2016 from LETI Embodied Carbon Target Alignment [5]. Results based on GIA. Carbon sequestration excluded.   

C. 2025 interim performance targets for domestic (residential) buildings given in the RIBA 2030 Climate Challenge Version 2 [6].  

 

https://www.ukgbc.org/ukgbc-work/verifying-net-zero-carbon-buildings/
https://ukgbc.s3.eu-west-2.amazonaws.com/wp-content/uploads/2021/03/05144138/Net-Zero-Carbon-levels-of-performance.pdf
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1.4 Project contributors 

Role Contributor 

Client and building owner Mr Max Fordham & Mr Finn Fordham 

Energy and carbon emissions analysis, 

carbon accounting and author of this 

report 

Max Fordham LLP 

Architect Bere: architects 

Environmental design, building 

services design & Passivhaus 

consultant 

Max Fordham LLP 

Structural engineer Price and Myers 

Cost Consultant  E-Griffin 

Contractor  Bow Tie Construction 

PV and energy monitoring system 

specialist 

SogoSolar 

Net zero carbon 3rd party verifier Circular Ecology, Dr Craig Jones 

  

1.5 Analysis contributors and authors of this 
report 

The energy and carbon analyses and production of this report was carried 
out by Max Fordham LLP. Max Fordham LLP are a engineering consultancy 
providing services in MEP design, environmental design and sustainability. 
The team that carried out the work has combined experience exceeding 40 
years including a range of past projects in the fields of low energy building 
design, post occupancy evaluation, energy analysis, embodied carbon 
modelling, renewable energy supply and carbon offsetting. Team members 
have carried out past UKGBC net zero verification projects as both applicant 
and 3rd party verifier.    

1.6 3rd party verifier 

Circular Ecology have been appointed to carry out the 3rd part audit and 
verification of this report and associated documents. Circular ecology 
were/are not part of the project Client or design team.  

Circular Ecology are environmental consultants, led by Dr Craig Jones, 
founded in 2013 to offer resource efficiency services, including carbon 
footprinting, water footprinting, life cycle assessment (LCA), circular 
economy and general resource efficiency. 

Circular Ecology and Craig Jones have the following experience:  

• long project track record over 17 years on whole life carbon of products 
and buildings (https://circularecology.com/craig-jones.html), assessing 
hundred of products and buildings over this period. Craig was on the 
expert group for the development of the RICS whole life carbon 

method, which is the method that UK GBC assessments needs to adhere 
to 

• Assessed the first building to go UK GBC Net Zero Construction, 
Magnitude, last year, so have a good understanding of what is needed 
for Net Zero, including the reporting requirements 

• Assessed and verified operational carbon data for many companies and 
buildings, often including the utility bills for the buildings. 

•  Have undertaken energy output, economic and LCA modelling of many 
renewables 

• Have expertise in the details of carbon offsetting 
 

1.7 Acknowledgments 

Many thanks to Bere: architects, Price and Myers and Sogo Solar for 
providing design and energy data information to allow the analyses to take 
place. A special thank you is due to Price and Myers for their generous 
contribution to the offsetting costs. Thank you to Craig Jones at Circular 
Ecology for the careful auditing and constructive criticism. Thank you to Finn 
Fordham for supporting the project from inception to completion. Many 
thanks to Mr Max Fordham who sadly passed away earlier this year; without 
Max, none of this could have happened.       

  

https://circularecology.com/craig-jones.html
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2.0 DESCRIPTION OF THE 
BUILDING 

6 Camden Mews is a 3 storey mid-terrace single dwelling located in the 
London Borough of Camden. The project was designed 2015 to 2017. 
Construction was completed and the building handed over February 2019.  

The building was designed to have very low operational energy demands 
and low embodied carbon. The building is a certified Passivhaus.  

The building was predominantly new build with some small areas of re-used 
existing structures. The structure comprises reinforced (50% GGBS) concrete 
piles, ground beams, floor slabs and columns. EPS and polypropylene heave 
protection layers are included beneath the ground floor slab. The roof 
structure is timber.  

The external walls are highly insulated and airtight, typically including 
(approximately) 250 mm of mineral wool and 100 mm of wood fibre 
insulation along with a continuous airtightness membrane. There are several 
different external wall constructions including timber I-beams, blockwork 
walls, brick walls and areas of external timber cladding. 

There are various roof build-ups including areas and layers of PIR insulation, 
vacuum panel insulation, green roof, gravel, various membranes and brick 
pavers.    

Windows and doors and timber framed triple glazed (or solid timber). 
Rooflights are timber frames with quadruple glazing.   

The windows also include motorised insulated shutters composed of birch 
ply and PUR insulation with aluminium mechanisms.  

Internal floors include areas and layers of self-levelling screed, cork flooring 
and vinyl flooring.  

Internal walls are constructed from high density plasterboard on timber 
battens with wood fibre infill. Various finishes are present including, painted 
plaster skim and tiling.  

The building includes timber staircases and a range of MDF fixed furniture. 

The mechanical, electrical and public health (MEP) building services include 
clay pipe below ground drainage with brick manholes and HDPE above 
ground drainage systems.  Hot water is generated using a 2-stage high 
temperature air source heat pump heating a internal hot water cylinder. Hot 
and cold water is distributed using copper pipes.  

The building includes a mechanical ventilation heat recovery unit with air 
distributed to the rooms via galvanised sheet steel ductwork.  

Space heating is provided via a small (2 kW) in-duct electric heater. Lighting 
is provided by a range of different LED fittings. There is no mechanical 
cooling, the building is kept cool using passive cooling only.  

The building includes a roof mounted PV array of (approx.) 22 m². 

Further information on the building design and environmental strategy can 
be seen in the adjacent diagram.  

2.1 Building floor area 

The building gross internal floor area (GIA)  has been measured (using the 
RICS Code of Measuring Practice method [4]) from the architect’s drawings 
to be 168 m².  

Building floor plans with the GIA zones shaded are provided in Appendix A. 

2.2 Further information 

Further details and photographs can be found that the following sites: 

https://www.maxfordham.com/projects/max-fordham-house 

https://www.bere.co.uk/architecture/max-fordham-house/ 

https://www.architecture.com/awards-and-competitions-landing-
page/awards/riba-regional-awards/riba-london-award-winners/2019/max-
fordham-house 

 

  
View from the south. Drawing by Bere:architects. 

https://www.maxfordham.com/projects/max-fordham-house
https://www.bere.co.uk/architecture/max-fordham-house/
https://www.architecture.com/awards-and-competitions-landing-page/awards/riba-regional-awards/riba-london-award-winners/2019/max-fordham-house
https://www.architecture.com/awards-and-competitions-landing-page/awards/riba-regional-awards/riba-london-award-winners/2019/max-fordham-house
https://www.architecture.com/awards-and-competitions-landing-page/awards/riba-regional-awards/riba-london-award-winners/2019/max-fordham-house
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2nd floor 

GIA 33 m² 

1st floor 

GIA 61 m² 

Ground floor 

GIA 74 m² 

Building plans and section. Drawings by Bere:architects.  

Max in his house. 
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3.0 INTERIM EMBODIED 
CARBON AND OPERATIONAL 
ENERGY TARGETS 

3.1 General requirements 

The UKGBC net zero carbon framework requires project to achieve minimum 
standards of embodied carbon and operational energy performance. 

  

Net zero construction (embodied) carbon 

For projects aiming for net zero construction (embodied) carbon, the UKGBC 
Levels of Performance document requires the following: 

• Achieves, or goes beyond, the interim upfront embodied carbon target 
[based on modelling of the as-built building] 

and 

• Design meets, or goes beyond, the interim [operational] energy 
performance target based on modelled data  

 

Net zero operational carbon  

For projects aiming for net zero operational carbon, the UKGBC Levels of 
Performance document requires the following: 

• Achieves, or goes beyond, the interim [operational] energy performance 
target based on in-use measured data  

 

Choosing the interim embodied carbon and energy interim targets 

The UKGBC Levels of Performance document points out that for residential 
buildings UKGBC do not publish their own embodied carbon or operational 
energy use targets. The document advises that users should consult 3rd party 
resources such as those published by RIBA and/or LETI to determine suitable 
project targets.  

3.2 LETI upfront embodied carbon target 

For the purpose of this work, we make use of the upfront (LCA Stage A1 – 
A5) embodied carbon targets published by LETI/RIBA in their Embodied 
Carbon Target Alignment document [5]. The adjacent picture shows the 
published data with 2020 and 2030 design targets for residential buildings at 
500 and 300 kgCO₂e/m² respectively. We infer from the LETI published data 
that a 2015 design target would be 675 kgCO₂e/m².  The LETI design targets 
relate to the year the building was/is designed. 6 Camden Mews was 
designed in 2016 (several years before the UKGBC net zero framework or 
the LETI targets were published).  

The graph shows the LETI data from the table plotted as a line graph. From 
this we interpolate and define a the project 2016 design upfront embodied 
carbon target as 640 kgCO₂e/m² A1-A5, GIA.   

Similarly, one can form a project RIBA type lifecycle embodied carbon target 
of 1040 kgCO₂e/m² A1-B5 & C1-C4, GIA for projects constructed in 2019 
using the same method and the data points given in the RIBA Climate 
Challenge [6] and the LETI/RIBA Target Alignment documents. This type of 
target is not required by the UKGBC net zero framework but is considered 
out of interest.     

3.3 RIBA operational energy target 

For the purpose of this work, we make use of the performance targets given 
in the RIBA 2030 Climate Challenge Version 2 [6] for domestic (residential) 
buildings. The adjacent picture shows the relevant part of the RIBA 
document. The interim operational energy consumption target for 
residential buildings up until 2025 is 60kWh/m²/yr.  

As the notes state, this is the total building consumption irrespective of 
energy source. That is, in the case of 6 Camden Mews, the sum of the grid 
imported electricity and the on-site PV generated electricity that is used on 
site (not exported). See diagram below.  

Interim and future upfront embodied carbon targets adapted from information published by LETI 

Inferred 
2025 design 
target 

Inferred 
2015 design 
target 

Interim and future operational energy targets published by RIBA 

How operational energy (total building consumption) relates to meter readings for an all-electric building with on-site renewable generation 
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4.0 NET ZERO CARBON FOR 
OPERATIONAL ENERGY 
RELATED EMISSIONS  

4.1 Overview 

Dates of achievement 

01.01.20 to 31.12.20 (i.e. the year 2020). 

Verified by 

See Section 1.6. 

Building location 

6 Camden Mews, London, NW1 9DA. 

Building type  

Planning class: C3 Dwelling Houses. 

Building description 

See Section 2. 

Energy Scope 

Individual dwelling, 100% of energy uses included.  

Assessed area 

Gross internal area (GIA), 168 m². 

Percentage of total building area 

100% of the GIA 

Data sources 

GIA: building plans, see Appendix A 

Energy meter data:  SolarEdge monitoring portal, see following sections for 
further information. 

Green tariff details: Copies of energy bills, see following sections for further 
information. 

Annual energy consumption data 

The building energy consumption values were calculated using meter 
readings for the dates of achievement stated.  

The building electrical system includes grid import, grid export and PV 
generation meters. These are connected to the SolarEdge data collection 
and monitoring portal, providing monthly and annual data and analyses.  

The amount of PV electricity generated that is used on site and the total 
building energy consumption (Energy Use Intensity) are calculated from the 
import, export and generation meter readings.  

A screen shot of the SolarEdge data collection and monitoring portal 
showing the meter reading derived energy quantities can be seen on the 
following page.  

 

 

4.2 Energy - Overall 

 

Building floor area (GIA) 168 m² 

      

Indicator kWh kWh/m² 

Total annual energy consumption 8110 48 

Total annual electricity consumption 8110 48 

Total annual on-site PV electricity generated 3730 22 

Total annual PV generated electricity used on site 1920 11 

Total annual grid imported electricity 6190 37 

Total annual PV electricity exported (zero storage 

losses) 

1810 11 

Total annual on-site fuel or other energy source 

consumption (e.g. gas, heat network etc.)  

0 0 

 

4.3 Renewable Electricity Procurement 

Indicator kWh % 

On-site PV generated electricity used on site 1920 24% 

Grid imported electricity: Renewable High Quality Green 

Tariff 

6190 76% 

Total of the above 8110 100% 

 

100% of the roof area that is suitable for PV panels is used for this purpose. 

100% of the building energy is supplied from renewable sources.  

Since the building is not claiming any benefit from the renewable electricity 
it exports no REGOs are required to be purchased or retired.    

4.4 Comparison to interim EUI targets 

As explained in Section 2 we make use of the benchmarks and targets given 
in the RIBA Climate Challenge document. This gives the 2020 and 2025 
interim energy use intensity (EUI) targets both at 60 kWh/m²/yr.  

Comparisons of the building’s as-measured energy data to RIBA benchmarks 
and targets can be seen in the following table. 

Scenario EUI kWh/m²/yr 

Actual 

compared to 

target or 

benchmark 

(%) 

6 Camden Mews as measured performance 

(2020) 

48   

RIBA Climate Challenge BAU 120 -60% 

RIBA Climate Challenge interim target 2020 60 -20% 

RIBA Climate Challenge interim target 2025 60 -20% 

RIBA Climate Challenge target 2030 35 +38% 

 

The analysis shows that the as-measured building EUI for the period being 
considered (2020) is 60% lower than the business-as-usual benchmark and 
20% lower than the 2025 interim target. Therefore, no further energy 
reduction action plans are needed at this stage. 

If the building continues to use the same amount of annual energy in 
subsequent years, then an energy reduction action plan will be required in 
2030.      

4.5 Fossil fuel free  

The building does not use fossil fuels for any on-site use and the building 
uses a High-Quality Green 100% renewable electricity tariff for gird imported 
energy. Therefore, a fossil fuel phase out trajectory plan is not required.  

4.6 Green tariff details 

During the period being considered the building was supplied (and at the 
time of writing this report) continues to be supplied with grid imported 
electricity from Good Energy Standard Tarif. This is one of the 100% 
renewable sourced “High Quality Green Tariffs” identified in the UKGBC 
Renewable Energy Procurement & Carbon Offsetting guide.  

Since as 100% of the building energy is supplied from renewable sources no 
offsetting is required.   

4.7 REGO details 

Not required.
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4.8 Meter reading and energy use data from the Solar Edge monitoring 
system 

The following data is derived from the on-site grid import, grid export and PV generation meters. 

 

 

 

4.9 High Quality Green Tarif Details 

The following photograph shows the building was being served with the Good Energy Standard Tariff during the period 
being considered.  
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4.10 Carbon 

  

 

Dual reporting 
NZCB Framework Definition 

approach 

 

Scope 1 

Scope 2 

(location-

based) 

Scope 2 

(market-

based) 

Scope 1 Scope 2 

Total annual direct CO₂e emissions from 

self-generation and consumption 

(tCO₂e) 

0   0  

Total annual indirect CO₂e emissions 

from imported electricity (tCO₂e) 
 1.4 0  

0  

(High Quality 

Green Tariff) 

Total annual direct CO₂e emissions from 

combustion of fuel (e.g. onsite gas) per 

fuel type (tCO₂e) 

0   0  

Total annual indirect CO₂e emissions 

from combustion of fuel (all other 

sources, e.g. heat network)  (tCO₂e) 

 0 0  0 

Total annual CO₂e for Scope 1 + 2 emissions (tCO₂e) 1.4 0 0 

 

For net calculations: 

Total annual displaced CO₂e emissions from electricity exported by on-site renewable 

energy sources minus storage losses (tCO₂e)   

0 

(although some electricity is 

exported, the project is not 

claiming any contribution from this 

towards the net zero balance) 

Total annual displaced CO₂e emissions from international carbon offsets (tCO₂e) 0 

Total annual displaced CO₂e emissions from domestic carbon units (tCO₂e) 0 

Total annual net CO₂e emissions (tCO₂e) 0   

 

Notes on carbon accounting 

The UKGBC Renewable Energy Procurement & Carbon Offsetting Guide requires the form of reporting given above. That 
is, in three different ways; Location- Based, Market-Based and the NZCB FD Approach. The Location and Market Based 
methods are established industry standard methods of calculation and reporting defined by GHG Protocol Scope 2 
guidance. The Location based method represents UK average gird electricity and does not capture the effect of using 
renewable tariffs. The Market based method represents the specific type of electricity procured but does not prevent 
double counting of carbon emissions reductions from the use of renewable electricity. To address these shortcomings, 
the UKGBC have developed their own Net Zero Carbon Building Framework Definition approach.   

For the GHG Protocol Scope 2 Location-Based grid imported electricity carbon factor we have used 0.233 kgCO₂e/kWh , 
which is the figure given by the UK Government and published in ” BEIS Greenhouse gas reporting: conversion factors 
2020” [7].  

The Scope 2 Market-Based electricity carbon factor is not applicable or zero for this project. 

4.11 Offsets 

No offsetting is required or has been purchased to achieve net zero operational carbon. 

Carbon offset approach used n/a (none needed or used) 

International carbon offset standard used, amount and type of offset credit procured 

Registry link 

0 

n/a 

Domestic carbon unit standard used, amount and type of offset unit procured 

Registry link 

0 

n/a 

Weighted average cost per tonne of CO₂e for carbon credits/units bought n/a 

Transition Fund – carbon price, cost per tonne of CO₂e (if applicable) n/a 
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4.12 Comparison of modelled and measured 
energy consumption 

The adjacent chart illustrates the design stage energy consumption 
predictions compared to the as-measured data. The modelling was carried 
out using Passivhaus Planning Package tool (PHPP). The as-measured data 
for heating and DHW contributions are approximate because the sub-meter 
data sets available for these elements are from a slightly different time 
period than that of the building total.   

The as-measured energy use is 48 kWh/m²/yr which is 45% higher than the 
as-modelled prediction of 33 kWh/m²/yr. Furthermore, the as-measured 
space heating energy use is much less than that of the model prediction, 
whereas the DHW generation energy use is much greater in the as-
measured case. 

There could be many reasons for the differences between the as-modelled 
and as-measured energy use. The following are thought to be potential 
reasons: 

• The modelling is, in general a simplified approximation to reality and 
has an unavoidable level of inaccuracy. 

• Different building usage patterns assumed in the model compared to 
what actually happened in the period being analysed 

• More intensive use of lighting and appliances in the actual case 
compared to the design stage model assumptions 

• More DHW being used in reality compared to the design stage model 
assumption 

• Heat losses from the DHW system into the building higher in reality than 
assumed.  

• The preceding three points provide a potential explanation of why there 
is an almost opposite pattern of energy use for space heating and DHW 
in the two scenarios. More internal heat gains (from lighting, appliances 
and DHW losses) would heat the building, resulting in less demand on 
the space heating plant.      

4.13 Note on the previous year’s operational 
energy consumption 

The following is not part of the net zero verification (as it relates to a 
different time period being assessed) but is presented for interest.  

The as-measured annual energy use for 2019 was 55 kWh/m²/yr. This is still 
less than RIBA 2025 interim target of 60 kWh/m²/yr but is 70% more than 
the model prediction. Such variations between year-to-year energy use and 
differences compared to model estimates illustrates some of the challenges 
faced when designing and assessing the performance of very low energy 
buildings. The principal reason for the variations is thought to be the 
intensity of use of the building; more people using the building for more 
hours. This demonstrates a weakness of using kWh/m²/yr as a performance 
metric. Perhaps kWh/(person/yr) would be a better alternative?    
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5.0 NET ZERO CARBON FOR 
EMBODIED (CONSTRUCTION) 
RELATED EMISSIONS 

5.1 Overview 

Date of assessment 

January 2022 

Verified by 

See Section 1.6. 

Project type 

Single dwelling, terraced house, majority new-build. 

Assessment objective 

To determine the project embodied carbon emissions. 

Project location 

6 Camden Mews, London, NW1 9DA. 

Date of project completion  

Construction complete February 2019. 

Property type 

Planning class: C3 Dwelling Houses. 

Building description 

See Section 2.  

Size 

Gross internal area (GIA), 168 m². 

Project design life 

Greater than 60 years.  
(Hypothetical embodied carbon model reference study period = 60 years)  

Assessment scope 

RICS LCA Stages A1-B5 & C1-C4. (Module D reported separately) 

Whole building excluding external works beyond the building footprint, on-
site renewable electricity generation systems (PV system), non-fixed 
furniture and fittings. 

Assessment stage 

RIBA Stage 7: building in use.   

Data sources 

• Building design, material/product quantities: design stage construction 
drawings and correspondence with design team. see Section 5.4 and 
Appendices A and B for further information 

• Embodied carbon coefficients: see Section 5.4 and Appendices C and D 
for further information 

• RICS Whole life Carbon Professions Statement. [8] 
 

 

5.2  Whole life embodied carbon assessment  

General approach 

Embodied carbon modelling and reporting of the constructed building has 
been carried out using the methods given in the RICS WLC Professional 
Statement “Whole life carbon assessment for the built environment, 2017” 
[8]. The methods are consistent with EN 15978. The specific software tool 
used was OneClick LCA [9].  

 

5.3 Building elements coverage 

The work made use of the scope guidance provided by the 
LETI/RIBA/WLCN/IStructE Embodied Carbon Target Alignment document [5], 
accordingly the following aspects are excluded from the analysis: 

• External works beyond the building footprint 

• On-site renewable electricity generation systems (PV system) 

• Non-fixed furniture and fittings 

For all other building items, the model includes 95% (by cost value) of the 
works. 

 

  
Building elements coverage 

RICS 
Cat. 

Building parts/  
element groups 

Building elements 
Coverage 
(%) 

0 Facilitating works 
0.1 Temporary/Enabling works/Preliminaries n/a 

0.2 Specialist groundworks n/a 

  0.3 Supports  n/a 

  0.4 Groundworks  95% 

1 Substructure 1.1 Substructure 95% 

2 

Substructure 

2.1 Frame 
2.2 Upper floors incl. balconies 
2.3 Roof 
2.4 Stairs and ramps 

95% 

Superstructure 
2.5 External Walls 
2.6 Windows and External Doors 

95% 

Superstructure 
2.7 Internal Walls and Partitions 
2.8 Internal Doors 

95% 

3 Finishes 
3.1 Wall finishes 
3.2 Floor finishes  
3.3 Ceiling finishes 

95% 

4 Fittings, furnishings and equipment (FF&E) 
Building-related 95% 

Non-building-related Excluded 

5 Building services / MEP 
5.1–5.14 Building-related* services 

95% (PV system 
excluded) 

Non-building-related Excluded 

6 Prefabricated Buildings and Building Units 6.1 Prefabricated Buildings and Building Units n/a 

7 Work to Existing Building 7.1 Minor Demolition and Alteration Works n/a 

8 External works 

8.1 Site preparation works 
8.2 Roads, Paths, Pavings and Surfacings  
8.3 Soft landscaping, Planting and Irrigation Systems 
8.4 Fencing, Railings and Walls 
8.5 External fixtures 
8.6 External drainage 
8.7 External Services 
8.8 Minor Building Works and Ancillary Buildings 

Excluded 

 

* Building-related items: Building-integrated technical systems and furniture, fittings and fixtures built into the fabric. Building-related MEP and FF&E typically include the 

items classified under shell and core and Category A fit-out. 
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5.4 Assumptions and scenarios 

Material quantities and specifications 

The material/product quantities and specifications were derived from the 
following sources: 

a) Measurement from the design team construction stage drawings 
and specifications. The design team confirmed in correspondence 
that these documents provide a reasonable representation of what 
was actually built. Copies of the documents are given in Appendices 
A and B. Some examples of the approach are illustrated on the 
following pages. 
  

b) Correspondence with the Architect, Structural Engineer and MEP 
Engineer. Copies of the documents and given in Appendix B. 
 

c) Generic models (for example making use of the One Click LCA 
generic model for the quantity and embodied carbon of electrical 
wiring per m² of building). 
  

d) Our own estimates in the few cases where the none of the above 
options were available.    

A full list of the measured or estimated material / product quantities along 
with notes on their given (or assumed) specifications is provided in Appendix 
C. 

Extra-over material used due to wastage is included in module A5. 

  

A1-A3 Embodied carbon (GWP) coefficients  

Each item in the model is assigned an embodied carbon model 
representation data resource. The data resources are typically EPD 
certificates or generic models. In general, the data resources used are to EN 
15804+A1. The data resources include A1-A3 embodied carbon (GWP) 
material/product coefficients.  

The most suitable data resource (embodied carbon coefficients) were 
chosen from the available databases.    

Wherever available, EPDs that are specific to the item (material or product) 
being considered were used.  

An example are the rooflights. The specified (and installed) product is a 
timber framed quadruple glazed rooflight , Type F by Fakro. This item from 
Fakro is very well represented by a product family, single manufacturer EPD:   
https://www.fakro.com/att/COMMON/EPD_Environmental_Product_Declar
ation_for_wooden_roof_windows.pdf 

 

Where product specific EPDs were not available other type of EPDs were 
used, for example EPDs representing industry sector averages (average 
emissions from a range of different manufactures, for a product family.  

An example is the data resource (EPD) type used to represent the concrete 
reinforcement steel (re-bar). This was represented using a UK CARES sector 
average EPD: 
https://www.greenbooklive.com/filelibrary/EN_15804/EPD/UKCARES-EN-
EPD-0011.4.pdf 

 

In some cases, generic models were used (that can be based on a mixture of 
theoretical and measured data). 

An example is the superstructure concrete, which has a specification of 
C32/40 with 50% GGBS cementitious content. This was represented using 
One Click LCA datapoint from the ICE Database for that specification, which 
is in turn derived from the ICE Cement, Mortar and Concrete Model [10]. In 
this case the generic model provides a close representation of the specified 
product.  

In some cases, there are no data resource types or generic models (or other 
published data of embodied carbon coefficients) that closely match the item 
being considered. In these cases, we make use of proxy EPDs or proxy 
generic models to represent the item in question as closely as possible. This 
approach is typical of several of the building services because there are very 
few product specific, product family or sector average EPDs in existence for 
building services products. That said, reasonable matches of similar product 
can usually be found.  

Where proxy EPDs or generic models are used, scaling factors are 
sometimes used to define representation. In most cases equivalent mass is 
used as the scaling factor.  

An example is the air source heat pump (external unit) specified and 
installed. The specification is Daikin Altherma ERSQ011AV1, which has a 
mass of 120kg.  This has been represented using an EPD for a multi-company 
sector average EPD for a product family that is a reasonably similar 
technology (a DX inverter controlled air source heat pump).  

http://register.pep-
ecopassport.org/fileadmin/tx_pepmanagement/user_upload/UNIC-00019-
V01.01-FR_pdfpep.pdf 

The representation was modelled using equivalent mass (i.e. 120kg of the 
EPD product).  

A detailed list of the model assumed data resource types, along with their 
A1-A3 GWP contributions and per unit mass coefficients can be seen in 
Appendix C. Further details on the data sources are given in Appendix D. 

Localisation 

Localisation models are ones that adjust t A1-A3 GWP values for products 
manufactured in other countries to approximate the GWP values if the same 
product was made in the UK. Localisation was not used in this analysis so 
that the GWP of imported products is properly represented. 

    

A4 transport  

The emissions associated with transport of materials to site is included in 
the model. Transport distances and methods have been estimated based on 
the manufacturing location and the project site. For ready mix concrete, we 
make use of our knowledge of the proximity of manufacturing plant 
locations near to the site and the guidance given by the MPA/BRMCA Ready 
Mix Concrete document [11], that states the average delivery distances is 5 
miles. Where the manufacturing location is not known, the default distances 
and transport methods from the RICS WLC Professional Statement have 
been used. In all cases, transport method emissions factors were taken from 
BEIS 2018 [12]. Some examples, include the following: 

• Ready mix concrete: 10km by average rigid HGV, average laden. 
Emission factor: 0.21 kgCO₂e/(ton/km). 

• Gravel aggregate (e.g. on green roof): 50km by average rigid HGV, 
average laden. Emission factor: 0.21 kgCO₂e/(ton/km). 
 

• Products understood to be UK manufactured: 300km by average rigid 
HGV, average laden. Emission factor: 0.21 kgCO₂e/(ton/km). 

 
• STEICO timber I-Joists manufactured in Czarnkow Poland: 1400km by 

average arctic HGV, average laden, 0.08 kgCO₂e/(ton/km). 

 

• Daikin heat pumps manufactured in an unknown international 
location: 10000km by average container ship. 0.016 kgCO₂e/(ton/km) + 
200km by average rigid HGV, average laden, 0.21 kgCO₂e/(ton/km). 

 

A5 Waste  

The assumptions for the quantities of wastage (that determine emissions 
due to additional material use and transport & processing of waste) were 
informed by the values given in the WRAP Net Waste Tool Guide [13]. The 
approach used in the modelling was to assume waste % values part way 
between the WRAP Baseline and Best Practice values.  

 
WRAP 

Net 

Waste 

Baseline 

WRAP 

Net 

Waste 

Best 

Practice 

Value used 

in the 

modelling 

Pile concrete 5% 3% 4% 

Other foundation concrete 5% 3% 4% 

Super structure concrete 5% 3% 4% 

Steel re-bar 15% 5% 11% 

Brick 20% 10% 16% 

Blockwork 20% 5% 14% 

Insulation (cut on site) 15% 5% 11% 

Timber (cut on site) 10% 5% 8% 

MDF, OSB, plywood and similar 10% 5% 8% 

Plasterboard (and similar) 23% 15% 20% 

Cork floor tiles 5% 2% 4% 

Steel ductwork 5% 2% 4% 

High value manufactured products 

such as windows, heat pumps, MVHR 

units 

  
1% 

All other items 
  

4% 

 

https://www.fakro.com/att/COMMON/EPD_Environmental_Product_Declaration_for_wooden_roof_windows.pdf
https://www.fakro.com/att/COMMON/EPD_Environmental_Product_Declaration_for_wooden_roof_windows.pdf
https://www.greenbooklive.com/filelibrary/EN_15804/EPD/UKCARES-EN-EPD-0011.4.pdf
https://www.greenbooklive.com/filelibrary/EN_15804/EPD/UKCARES-EN-EPD-0011.4.pdf
http://register.pep-ecopassport.org/fileadmin/tx_pepmanagement/user_upload/UNIC-00019-V01.01-FR_pdfpep.pdf
http://register.pep-ecopassport.org/fileadmin/tx_pepmanagement/user_upload/UNIC-00019-V01.01-FR_pdfpep.pdf
http://register.pep-ecopassport.org/fileadmin/tx_pepmanagement/user_upload/UNIC-00019-V01.01-FR_pdfpep.pdf
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A5 Site energy and fuel 

No site-specific data was available, so an approximate generic model was 
used. Construction site electricity and diesel use quantities for a generic 
European construction site were taken from One Click LCA, the values being 
43 kWh/m² (of building GIA) for electricity and 5.2 litres/m² (of building GIA) 
for diesel. The emission conversion factors used were 0.4 kgCO₂e/kWh (IEA 
2018 UK) for electricity1 and 3.2 kgCO₂e/l for diesel.    

  

B1 Refrigerant leakage 

The specified heat pump manufacture’s data was used to determine the 
types and quantities of refrigerant present in the installed equipment. These 
are 4.5 kg of R410A and 3.3 kg of R134a.  

Recommended leakage rates from CIBSE TM65 [14] were used; being the 
following: 

Unit Annual leakage rate End of life leakage rate 

External heat pump unit 

(with external f-gas 

pipework)  

4% 2% 

Internal heat pump unit 

(f-gas sealed) 

2% 1% 

 

The assumed heat pump plant service life was 20 years for both units. It was 
assumed that after the first replacement (which will be around 2035) the 
refrigerant type of the new units will be a low GWP type (R290). This is a 
reasonable assumption as the technology to achieve this is already available.  

 

B2, B3, B5 Maintenance, repair, refurbishment 

Were all assumed to be zero. These types of issue are represented in B4. 

  

B4 Replacement 

The following service lives were assumed:  

• Foundation items such as concrete piles and ground beams are assumed 
to be permanent (no replacement within the reference study period).  

• Superstructure items such as concrete slabs: (> 60years, no replacement 
within the reference study period)  

• External and internal walls incorporating items such as bricks, timber I 
joists, timber studwork: same as the building lifetime (60years, no 
replacement within the reference study period) 

• Plasterboard 

• Roofs including items such as OSB sheets insulation and membranes: 30 
years 

• External timber cladding: 40 years 

• Windows and doors: 40 years 

• Floor, wall & ceiling, internal finishes, plasterboard, MDF: 20 to 40 
years. 

 
1 There are two reasons that this figure for UK grid intensity (0.4 kgCO₂e/kWh) is larger than the 0.233 kgCO₂e/kWh figure used for the operational energy related carbon accounting on Page 11. The figure used for A5 site energy and fuel  relates to the construction carried out in 2018 whereas the operational 
energy relates building consumption in 2020. The UK grid carbon intensity has reduced during between these two dates. However, the more significant factor is that the IEA and BEIS have different opinions on what the UK grid intensity is. The BEIS 2018 figure is 0.28 kgCO₂e/kWh [12], which we could have 
used. The conclusion is that the upfront A1–A5 embodied carbon emissions calculated for the project are slightly overestimated.   

• MEP services including aspects such as drainage and water pipes, hot 
water cylinder, air source heat pumps, mechanical ventilation units and 
ductwork, light fittings, wiring electrical accessories: 15 to 40 years. 

 

C1-C4 End of life, demolition, transport, waste processing, disposal  

The modelling made use of One Click LCA’s material category, material 
locked end of life scenarios and models.  

The details can be found at the following web site 

https://oneclicklca.zendesk.com/hc/en-us/articles/360015064959-End-of-
Life-Scenarios-for-Construction-Products 

Further details of the assumed end of life processes for each model items 
are given in the detailed inputs report in Appendix C. 

 

D benefits and loads beyond system boundary 

The modelling made use of One Click LCA’s material category, material 
locked end of life scenarios and models.  

The details can be found at the following web site 

https://oneclicklca.zendesk.com/hc/en-us/articles/360015064959-End-of-
Life-Scenarios-for-Construction-Products 

 

Biogenic carbon (sequestration) 

The modelling uses the 0,0 approach where the effect of biogenic carbon 
storage is excluded from the calculations (at all LCA stages).  The maximum 
potential biogenic carbon storage is reported separately.  

The upfront carbon A1-A5 results are presented with biogenic sequestration 
excluded.  

The lifecycle A1-B5 & C1-C4 results can be interpreted as either excluding 
biogenic sequestration or including biogenic sequestration with the end-of-
life scenario as incineration without carbon capture.  

 

Reference study period 

In accordance with the RICS WLC method, the hypothetical reference study 
period is assumed to be 60 years. The purpose of this scenario is to be able 
to make comparisons between different designs and to benchmarks. The 
building is assumed to be demolished at the end of the reference study 
period. In reality, the building is designed to be able to last much longer than 
60 years.   

 

Decarbonisation scenarios 

Two set of results are presented: with and without the effect of future 
electricity grid decarbonation. That’s is, the anticipated reduction of 
embodied carbon rates for materials and products used in future years (for 
replacements).  

For the scenario with future decarbonisation a conservative view is taken by 
making use of a simple One Click LCA model that assumes 20% of material 
impacts in B2-5 and D stages derive from electricity consumption. Electricity 
impact changes are calculated based on FES 2020 Report (Steady 
Progression scenario) and RICS equation. Base year for this calculation is set 
to be 2022. 

Note, this does not affect upfront carbon (A1-A5).   

5.5 Embodied carbon 

Indicator Amount 

Total upfront embodied carbon (tCO₂ & 

kgCO₂e/m2) from construction (modules A1 to A5 

of EN15978) at practical completion 

102 tCO₂e 

609 kgCO₂e/m² GIA 

Total upfront embodied carbon offset (tCO₂e) at 

practical completion 

> 102 tCO₂e 

Net upfront embodied carbon (tCO₂e) at practical 

completion 

 < 0  

  

Predicted lifecycle embodied carbon (modules A1 

to B5 & C1 to C4 of EN15978) 

147 tCO₂e 

874 kgCO₂e/m² GIA 

 

  

https://oneclicklca.zendesk.com/hc/en-us/articles/360015064959-End-of-Life-Scenarios-for-Construction-Products
https://oneclicklca.zendesk.com/hc/en-us/articles/360015064959-End-of-Life-Scenarios-for-Construction-Products
https://oneclicklca.zendesk.com/hc/en-us/articles/360015064959-End-of-Life-Scenarios-for-Construction-Products
https://oneclicklca.zendesk.com/hc/en-us/articles/360015064959-End-of-Life-Scenarios-for-Construction-Products
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5.6 Offsets 

The Residual Carbon Emissions associated with the project upfront 
embodied emissions are 102 tCO₂e. 

The project chose to adopt the UKGBC recommend Leadership carbon offset 
approach using the Transition Fund with a voluntary price of 70 £/tCO₂e.  

The project Transition Fund is then 102 tCO₂e x 70 £/tCO₂e = £7140.   

As per the requirements of the UKGBC Renewable Energy Procurement & 
Carbon Offsetting Guide the project Residual Carbon Balance (102tCO₂e) 
must be offset through an approved carbon standard. We purchased a 
mixture of Gold Standard Offset Verified Emission Reduction units with an 
average cost of 16 £/tCO₂e. So, the cost to cover the Residual Carbon 
Balance was £16012.  

The UKGBC method states that the remainder of the Transition Fund, which 
in this case is £5539 can be spent on other, non-approved carbon emission 
reduction projects. However, for this project we decided to also purchase 
approved (the highest quality type) Gold Standard VER offsets (also at 16 
£/tCO₂e).  

The total the amount of carbon offsetting purchased was £7140 / 16 
£/tCO₂e = 455 tCO₂e. 

The diagram below is taken from the UKGBC Renewable Energy 
Procurement & Carbon Offsetting Guide and illustrates the Leadership 
carbon offset approach using the Transition Fund. 

 

 

 

 
2 The precise offsetting cost (converted from USD) was 15.7 £/tCO₂e 

 

 

Carbon offset 

approach used 

Leadership: Transition Fund 

International carbon 

offset standard used, 

amount and type of 

offset credit procured 

1. Gold Standard:  Planting Biodiverse Forests in 

Panama: 200 VERs 

2. Gold Standard:  100.5 MW Wind Power Project in 

Madhya Pradesh, India: 235 VERs 

3. Gold Standard:  100.5 MW Wind Power Project in 

Madhya Pradesh, India: 20 VERs 

Registry links  

 

1+2. https://registry.goldstandard.org/credit-

blocks?q=Gold+Standard+Marketplace+Order+GSM1130

6+&page=1 

3. https://registry.goldstandard.org/credit-

blocks?q=Gold+Standard+Marketplace+Order+GSM1173

9+&page=1 

Domestic carbon unit 

standard used, 

amount and type of 

offset unit procured 

0 

Registry link n/a 

Weighted average 

cost per tonne of 

CO₂e for carbon 

credits/units bought 

16 £/tCO₂e  

Transition Fund – 

carbon price, cost per 

tonne of CO₂e  

Residual carbon balance: 102tCO₂e: Offset types used: 
Gold Standard VER (mixture of types). 

Residual carbon balance: Average offsetting cost per 
tonne: 15.7 £/tCO₂e. 

Residual carbon balance: Offsetting cost: £1601. 
  

Remainder of the transition fund: Voluntary price per 
tonne: 54.3 £/tCO2e 

Remainder of the transition fund: Offsetting cost £5539 

Remainder of the transition fund: Offset types used:  
Gold Standard VER (mixture of types)  

Remainder of the transition fund: Average offsetting cost 
per tonne: 16 £/tCO2e 

Remainder of the transition fund: Offsetting units 
required: 353 tCO2e 

Remainder of the transition fund: Offsetting units 
purchased: 353 tCO2e 

 

 

 

  

https://registry.goldstandard.org/credit-blocks?q=Gold+Standard+Marketplace+Order+GSM11306+&page=1
https://registry.goldstandard.org/credit-blocks?q=Gold+Standard+Marketplace+Order+GSM11306+&page=1
https://registry.goldstandard.org/credit-blocks?q=Gold+Standard+Marketplace+Order+GSM11306+&page=1
https://registry.goldstandard.org/credit-blocks?q=Gold+Standard+Marketplace+Order+GSM11739+&page=1
https://registry.goldstandard.org/credit-blocks?q=Gold+Standard+Marketplace+Order+GSM11739+&page=1
https://registry.goldstandard.org/credit-blocks?q=Gold+Standard+Marketplace+Order+GSM11739+&page=1


 

 

6 Camden Mews: Net Zero Carbon Buildings Report 20 

5.7 Construction (embodied) carbon modelling 
results 

The whole life carbon assessment (for embodied carbon) modelling results 
for the building are presented on the following pages both graphically and 
using the RICS/UKGBC tabular reporting templates.  

The results predict the following: 

Embodied carbon metric type Modelling 

result 

Interim target type and 

value 

Upfront embodied carbon (A1-

A5) exc. Sequestration 

tCO₂e 

102 tCO₂e 

 

 

Upfront embodied carbon (A1-

A5) exc. Sequestration 

kgCO₂e/m² GIA 

609 kgCO₂e/m² 

A1-A5, GIA 

Project upfront LETI type 

target of 640 kgCO₂e/m², 

A1-A5, GIA for projects 

designed in 2016 

Lifecycle embodied carbon (A1-

B5 & C1-C4) inc. sequestration 

kgCO₂e/m² GIA 

874 kgCO₂e/m², 

A1-B5 & C1-C4, 

GIA 

Project lifecycle RIBA type 

target of 1040  

kgCO₂e/m², A1-B5 & C1-

C4, GIA for projects 

construction completed in 

2019. 

 

The model predicted upfront embodied carbon emissions for 6 Camden 
Mews is 102 tCO₂e. This is the amount of offsetting required to achieve net 
zero balance.  

 

Comparison to the interim targets 

The model calculated building upfront embodied carbon (based on as-built 
construction information) is 609 kgCO₂e/m² A1-A5, GIA, which is 5% lower 
than the LETI type interim up-front target of 640 kgCO₂e/m², A1-A5, GIA for 
residential projects designed in 2016. The improvement relative to a suitable 
interim upfront embodied carbon target is required/recommended to 
achieve UKGBC net zero status. 

The modelling also predicts the building lifecycle embodied carbon 
emissions to be 874 kgCO₂e/m², A1-B5 & C1-C4, which is 15% lower than the 
project RIBA type interim lifecycle target of 1040 kgCO₂e/m², A1-B5 & C1-C4, 
GIA for projects constructed in 2019. This type of comparison is not needed 
for the UKGBC net zero verification but is presented for interest.  

 

PV system 

As per the LETI/ RIBA Target Alignment document method the embodied 
carbon emissions of the PV system are excluded. If it were included, the A1-
A5 impact for the system comprising of 28 m² of PV panel, metal support 
system, wiring and controls would be 6 tCO₂e or 34 kgCO₂e/m² GIA. This is 
based on a One Click LCA generic model for PV panels with A1-A3 GWP of 

180 kgCO₂e/ m² of panel plus an allowance for supports, wiring, controls 
transport and waste. 

Implications due to the date of analysis 

The building was designed in 2016 and constructed in 2018. However, the 
modelling has been carried out in 2021. This means that a few of the 

materials/product embodied carbon data sources are newer (and perhaps 
have lower values) than those that were actually used in the building. Whilst 
this is true, the effect will be small and not enough to change the conclusion 
that the building meets the interim embodied carbon target. 
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5.8 Graphical embodied carbon modelling 
results 

The graphs below illustrate the results. The discipline classifications 
(architecture, structure, services) are approximate because some items 
within the RICS categories span multiple disciplines and some items could be 
classed in more than one category. 

 

 

 

    

NOTE: timber end-of-life scenario is 

incineration without carbon capture 
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5.9 Lifecycle embodied carbon modelling 
results : RICS/UKGBC template form : with 
future decarbonisation scenario 

  
Results with 
decarbonisation 
scenario for stages 
B1-B5 and D                     
  GWP (kgCO₂e)      

Building element 
category 

Biogenic 
carbon 
(kg CO₂e) 

A1-A3 
Product 
Stage 

A4 
Transportation 
to site 

A5 Site 
operations 

B1 Use 
Phase 

B2 
Maintenance 

B3 
Repair 

B4 Material 
replacement 

B5 Material 
refurbishment 

B6 
Operational 
Energy use 
- Regulated 

B6 
Operational 
Energy use - 
Unregulated 

B7 
Operational 
Water use 

C1-C4 
End of 
Life 
stage  

D 
External 
impacts 
(not 
included 
in 
totals)  

Upfront 
construction 
total, A1-A5 
(t CO₂e) 

Upfront 
construction 
total, A1-A5 
(kg CO₂e/m² 
GIA) 

Lifecycle 
total, 
A1-B5 & 
C1-C4 
(t CO₂e) 

Lifecycle 
total, 
A1-B5 & 
C1-C4 
(kg 
CO₂e/m² 
GIA) 

0.1 Toxic Mat.                         
0.2 Demolition                          a.        

0.3 Supports                         
0.4 Groundworks     139                0.1 1 0.1 0.8 

0.5 Diversion                         
1 Substructure  -32 19423 513 1515            3937  -4276  21 128 25 151 

2.1 Frame  -1966 12989 915 1281            2223  -1640  15 90 15 92 

2.2 Upper Floors   6841 164 289            210  -893  7 43 8 45 

2.3 Roof  -1266 6197 286 400    1573        2304  -1016  7 41 9 57 

2.4 Stairs & Ramps  -439 287 17 13            472  -183  0.3 2 0 2 

2.5 Ext. Walls  -15780 16608 1460 2083    2318        17794  -73538  20 120 24 146 
2.6 Windows & Ext. 
Doors  -1033 3831 155 133    3383        1385  -2677  4 25 8 47 
2.7. Int. Walls & 
Partitions  -2722 1145 118 149            2935  -1143  1 8 2 10 

2.8 Int. Doors  -881 693 33 63    612        946  -561  1 5 1 9 

3 Finishes  -2485 5899 861 452    5022        3531  -3706  7 43 13 79 
4 Fittings, 
furnishings & 
equipments  -5834 2766 263 300    2443        6313  -3437  3 20 6 37 

5 Services (MEP)   7420 290 211 9643   9668        221  -2189  8 47 27 163 

6 Prefabricated                         

7 Existing bldg                         
8 Ext. works                         
9. Site energy and 
fuel    6070             6 36 6 36 

 Totals (tCO2e) -32 84 5 13 10   25        42  -95  102 609 147 874 

 Totals (kgCO2e/m² 
GIA) -193 501 30 78 57   149        252  -567      
0.1 Toxic Mat.                         
NOTES                     
a. Demolition is excluded when using the RICS WLC method        
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5.10 Lifecycle embodied carbon modelling 
results : RICS/UKGBC template form : 
without future decarbonisation scenario 

  

Results without 
decarbonisation 
scenario for stages 
B1-B5 and D                     
  GWP (kgCO₂e)      

Building element 
category 

Biogenic 
carbon 
(kg CO₂e) 

A1-A3 
Product 
Stage 

A4 
Transportation 
to site 

A5 Site 
operations 

B1 Use 
Phase 

B2 
Maintenance 

B3 
Repair 

B4 Material 
replacement 

B5 Material 
refurbishment 

B6 
Operational 
Energy use 
- Regulated 

B6 
Operational 
Energy use - 
Unregulated 

B7 
Operational 
Water use 

C1-C4 
End of 
Life 
stage  

D 
External 
impacts 
(not 
included 
in 
totals)  

Upfront 
construction 
total, A1-A5 
(t CO₂e) 

Upfront 
construction 
total, A1-A5 
(kg CO₂e/m² 
GIA) 

Lifecycle 
total, 
A1-B5 & 
C1-C4 
(t CO₂e) 

Lifecycle 
total, 
A1-B5 & 
C1-C4 
(kg 
CO₂e/m² 
GIA) 

0.1 Toxic Mat.                         
0.2 Demolition                          a.        
0.3 Supports                         
0.4 Groundworks     139                0.1 1 0.1 0.8 

0.5 Diversion                         
1 Substructure  -32 19423 513 1515            3937  -4801  21 128 25 151 

2.1 Frame  -1966 12989 915 1281            2223  -1840  15 90 15 92 

2.2 Upper Floors   6841 164 289            210  -1007  7 43 8 45 

2.3 Roof  -1266 6197 286 400    1781        2304  -1147  7 41 10 58 

2.4 Stairs & Ramps  -439 287 17 13            472  -206  0.3 2 0 2 

2.5 Ext. Walls  -15780 16608 1460 2083    2624        17794  -82473  20 120 25 148 
2.6 Windows & Ext. 
Doors  -1033 3831 155 133    3831        1385  -3025  4 25 8 49 
2.7. Int. Walls & 
Partitions  -2722 1145 118 149            2935  -1280  1 8 2 10 

2.8 Int. Doors  -881 693 33 63    693        946  -632  1 5 2 9 

3 Finishes  -2485 5899 861 452    5653        3531  -4167  7 43 14 83 
4 Fittings, 
furnishings & 
equipments  -5834 2766 263 300    2766        6313  -3872  3 20 7 39 

5 Services (MEP)   7420 290 211 9643   10878        221  -2472  8 47 29 171 

6 Prefabricated                         
7 Existing bldg                         

8 Ext. works                         
9. Site energy and 
fuel    6070             6 36 6 36 

 Totals (tCO2e) -32 84 5 13 10   28        42  -107  102 609 150 893 

 Totals (kgCO2e/m² 
GIA) -193 501 30 78 57   168        252  -636      

                     
NOTES                     
a. Demolition is excluded when using the RICS WLC method        
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5.11 Operational energy and renewable energy 
supply: considerations needed for net zero 
carbon for embodied (construction) related 
emissions 

 

The UKGBC Levels of Performance document states that new buildings and 
major refurbishments targeting net zero carbon for construction should be 
designed to achieve net zero carbon for operational energy. This has been 
demonstrated in Section 4 of this report.  

The Levels of Performance document requires that the design meets, or goes 
beyond, the interim energy performance target based on modelled data. 
This is achieved, the details are given in Section 4.12. The design stage 
building (PHPP) model predicts annual energy demand of 33 kWh/m²/yr, 
which is less than the RIBA Climate Challenge 2025 interim target of 60 
kWh/m²/yr. 

On site renewable electricity generation using a roof mounted PV array is 
maximised by using 100% of the suitable roof area for PV panels. 

The remaining energy demand (for operational energy) is met by grid 
imported 100% renewable electricity from a UKGBC recognised “High 
Quality Green Tarif”. Details are given in Sections 4.3 and 4.6. 

 

 

  



 

 

6 Camden Mews: Net Zero Carbon Buildings Report 25 

6.0 REFERENCES 

 
 

[1]  UKGBC, “Net Zero Carbon Buildings:A Framework Definition,” 2019. [Online]. Available: https://www.ukgbc.org/wp-content/uploads/2019/04/Net-Zero-Carbon-Buildings-A-framework-definition.pdf. 

[2]  UKGBC, “Renewable Energy Procurement & Carbon Offsetting Guidance for Net Zero Carbon Buildings,” 2021. [Online]. Available: https://www.ukgbc.org/wp-content/uploads/2021/03/Renewable-Energy-Procurement-Carbon-
Offsetting-Guidance-for-Net-Zero-Carbon-Buildings.pdf. 

[3]  UKGBC, “Net Zero Carbon Buildings:Levels of performance,” 2021. [Online]. Available: https://www.ukgbc.org/wp-content/uploads/2021/03/Net-Zero-Carbon-levels-of-performance.pdf. 

[4]  RICS, “Guidance Note: Code of Measuring Practice 6th edition,” 2015. [Online]. Available: https://www.rics.org/globalassets/rics-website/media/upholding-professional-standards/sector-standards/valuation/code-of-measuring-practice-
6th-edition-rics.pdf. 

[5]  LETI/RIBA/WLCN/IStructE , “Embodied Carbon Target Alignment,” 2021. [Online]. Available: https://www.leti.london/_files/ugd/252d09_3c7a09c2c0344ca58db190c5e13584bb.pdf. 

[6]  RIBA, “RIBA 2030 CLIMATE CHALLENGE VERSION 2,” 2021. [Online]. Available: https://www.architecture.com/-/media/files/Climate-action/RIBA-2030-Climate-Challenge.pdf. 

[7]  BEIS / DEFRA, “Greenhouse gas reporting: conversion factors 2020,” 2020. [Online]. Available: https://www.gov.uk/government/publications/greenhouse-gas-reporting-conversion-factors-2020. 

[8]  RICS, “Whole life carbon assessment for the built environment,” 2017. [Online]. Available: https://www.rics.org/globalassets/rics-website/media/news/whole-life-carbon-assessment-for-the--built-environment-november-2017.pdf. 

[9]  One Click LCA, “construction life cycle assessment software,” 2021. [Online]. Available: https://www.oneclicklca.com/construction/life-cycle-assessment-software/. 

[10]  Circular Ecology (Craig Jones), “ICE Database V3.0 – 10 Nov 2019,” 2019. [Online]. Available: https://circularecology.com/embodied-carbon-footprint-database.html. 

[11]  MPA / BRMCA, “Ready-mixed concrete …essential…local…sustainable,” 2016. [Online]. Available: https://brmca.org.uk/documents/MB_BRMCA_ready_mixed_concrete_essential_local_sustainable_March_2016.pdf. 

[12]  BEIS / DEFRA, “Greenhouse gas reporting: conversion factors 2018,” 2018. [Online]. Available: https://www.gov.uk/government/publications/greenhouse-gas-reporting-conversion-factors-2018. 

[13]  WRAP, “Net Waste Tool Guide to Reference Data, Version 1.0,” WRAP, 2008. 

[14]  CIBSE, TM65 Embodied carbon in building services: A calculation methodology, CIBSE, 2021.  

 

 



 

 

6 Camden Mews: Net Zero Carbon Buildings Report 26 

7.0 APPENDICES A TO D: 
SUPPLEMENTARY 
INFORMATION PROVIDED TO 
THE 3RD PARTY VERIFIER  

The following documents have been provided to the 3rd party verifier 

 

• Appendix A: Floor plans with GIA zones indicated 

• Appendix B: Building design information.  
A selection of the project construction stage drawings, specifications 
and correspondence with the design team with mark-ups relating to the 
embodied carbon model. 

• Appendix C: Embodied carbon model detailed inputs. 

• A list of all of 166 model building construction elements providing ID 
reference to the design information, assumed quantities, the 
understood or assumed specifications and the assumed data resource 
type 

• Appendix D: Embodied carbon model data resources further details.   


