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1. Introduction 
 
In December 2020 the UK Green Building Council (UKGBC) announced the launch of the Net Zero Whole Life Carbon 
Roadmap project for the UK Built Environment. The Net Zero Whole Life Carbon Roadmap (hereafter known as the 
WLC Roadmap) aims to build a common vision and agreed actions for achieving net zero carbon in the construction, 
operation and demolition of buildings and infrastructure in the UK.  
 
UKGBC is one of several European GBCs developing national WLC Roadmaps under the WorldGBC #BuildingLife 
project1. In the runup to COP26, WorldGBC has convened ten European Green Building Councils to galvanise climate 
action in the built environment through national and regional decarbonisation roadmaps. The Green Building 
Councils spearheading the project are Croatia, Finland, France, Germany, Ireland, Italy, the Netherlands, Poland, 
Spain and the UK. BuildingLife is accelerating ambitions in the building sector by creating the first region-wide 
response to the vision of a net-zero whole-life carbon built environment as ǎŜǘ ƻǳǘ ƛƴ ²ƻǊƭŘD./Ωǎ нлмф ǊŜǇƻǊǘΦ 
 
The UK already has a legal commitment to achieve Net Zero by 2050, with pathways and recommendations for how 
this could be achieved set out by the Committee on Climate Change (CCC) through their UK Carbon Budget analysis 
and reports.  The WLC Roadmap highlights and provides focus to the emissions footprint specific to the UK Built 
Environment and presents a view of the specific actions and steps needed throughout the sector in order to reduce 
emissions, through the lens of whole-life carbon.  
 
 

1.1. How to Provide Feedback 
 
This consultation document presents an update on the Roadmap work completed to date, and seeks wider industry 
feedback on the current proposals. All built environment stakeholders are encouraged to participate in the 
consultation as the WLC Roadmap proposals are relevant to anyone involved in the delivery and management of the 
built environment.  
 
Feedback from this consultation will be reviewed with the Task Groups and the Steering Group for consideration and 
incorporation into the final Roadmap to be launched in November at COP26.  
 
The consultation is open from Monday 26th July to Sunday 15th August.  
 
This consultation document includes the following sections:  
  

ð Section 2: Project Overview: An introduction to the Roadmap project and process 

ð Section 3: Methodology:  The scope, definition and principles underpinning the Roadmap modelling  

ð Section 4: Built Environment Carbon Footprint: A snapshot of UK Built Environment GHG emissions 

ð Section 5: Net Zero Scenario ς Definition: An overview of the references and inputs used  

ð Section 6: Net Zero Scenario ς Results: Presentation of the trajectory to 2050.  

ð Section 7: Observations: The implications and meaning of the net zero trajectory  

ð Section 8: Policy Recommendations: Central Government and Local Authority recommendations  

ð Section 9: Stakeholder Action Plan: Key actions and milestones for built environment stakeholders  

 
 
 
 
 

 
1 https://www.worldgbc.org/buildinglife 

 
We are inviting feedback on the following sections:  
 
5. Net Zero Scenario ς Definition 
6. Net Zero Scenario ς Results 
8. Policy Recommendations  
9. Stakeholder Action Plan 
 
To provide feedback, click on this Survey Link ς all the questions are listed in the form.  
 
Respondents do not need to provide feedback on all the questions. Reviewers who have expertise or interest in 
specific topics can respond to questions relevant in those topics only. At the end of the survey, respondents have the 
option to provide any additional feedback or comments.  
 

  

https://www.getfeedback.com/r/y95kuxcz
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1.2. Summary of Consultation Questions  

 

Section 5. Net Zero Scenario ς Definition  
  
The following question is repeated for each sub-section (numerically listed below): 
 
Do you agree with the trajectory inputs described in this section? 
 
ü Agree 
ü Somewhat Agree 
ü Neutral 
ü Somewhat Disagree 
ü Disagree 

 
Please provide any further questions / feedback.  
 
Domestic Buildings 
 
5.2.1. Growth Rates ς New Homes 
5.2.2. Heating Technology Mix within Existing Dwellings 
5.2.3. Heating Technology Mix within New Dwellings 
5.2.4. Domestic Heating Technology Efficiencies 
5.2.5. Proportion of Existing Housing Stock Retrofitted 
5.2.6. Space Heating Demand (Existing & New Dwellings) 
5.2.7. Retrofit Measures Performance Gap 
5.2.8. Behaviour Change ς Mean Internal Temperature 
5.2.9. Behaviour Change ς Hot Water Demand 
5.2.10. Behaviour Change ς Lighting Demand 
5.2.11. Installed PV Capacity 
5.2.12. Installed Solar Hot Water Generation 
5.2.13. Domestic Cooking Energy Consumption & Fuel Mix 
5.2.14. Domestic Appliance Energy Consumption 
 
Non-Domestic Buildings  
 
5.3.1. Non-Domestic Sectoral Growth & Demolition Rates 
5.3.2. Non-Domestic Existing Building Heating Technology Mix 
5.3.3. Non-Domestic New Building Heating Technology Mix 
5.3.4. Non-Domestic Heating Technology Efficiencies 
5.3.5. Non-Domestic Cooling Technology Efficiencies 
5.3.6. Non-Domestic Existing Building Retrofit Measures ς Performance 
5.3.7. Non-Domestic Existing Building Retrofit Measures ς Replacement Cycles 
5.3.9. Non-Domestic Buildings ς Installed PV Capacity 
5.3.10. Non-Domestic Building ς Unregulated Energy Consumption  
 
Infrastructure 
 
5.4.1. Infrastructure Spend Growth Projections 
5.4.2. Change in demand - External lighting 
5.4.3. Change in efficiency - External lighting 
5.4.4. Water and wastewater 
5.4.5. Construction & Demolition Waste ς Destinations 

5.4.6. Construction & Demolition Waste Arising per Unit Construction Value 
5.4.7. C&D waste emissions intensity reductions 
 
Capital / Embodied Carbon 
 
5.5.1. Reduction Factors ς Materials, Site & Transport 
5.5.2. Industry Intensity Factors 
5.5.3. Carbon Capture and Storage 
5.5.4  Buildings Change-of-Use, Utilisation, and Material Re-use 
 

Section 6. Net Zero Scenario ς Results  
 
6.1 UKGBC Scenario Trajectory (2 questions below) 
 
With reference to the inputs and results shown in Section 6, do you feel the draft trajectory is: 
 
ü Too ambitious 
ü Suitable 
ü Not ambitious enough 

 
Please provide any further feedback / comments 
 
Do you think the final residual emissions position for the Built Environment sector is an appropriate proportion of 
the UK total? 
 
ü No, not appropriate 
ü Potentially not appropriate  
ü Potentially appropriate 
ü Yes, appropriate 

 
Please provide any further feedback / comments 
 

Section 8. Policy Recommendations 
 
The following question is repeated for each sub-section (numerically listed below): 
 
Do you agree with the overall policy pathway laid out in this section? 
 
ü Agree 
ü Somewhat Agree 
ü Neutral 
ü Somewhat Disagree 
ü Disagree 

 
Please provide any further questions / feedback.  
 
Buildings ς Operational Carbon  
 
8.1.1. Central Government Recommendations 
8.1.2. Local Authority Recommendations 
 
Buildings ς Embodied Carbon 
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8.2.1. Central Government Recommendations 
8.2.2. Local Authority Recommendations 
 
Domestic Retrofit 
 
8.3.1. Central Government Recommendations 
8.3.2. Local Authority Recommendations 
 
Infrastructure 
 
8.4.1. Central Government Recommendations 
8.4.2. Local Authority Recommendations 
 

Section 9. Stakeholder Action Plan 
 
The following question is repeated for each sub-section (numerically listed below): 
 
Do you agree with the recommendations described in this section? 
 
ü Agree 
ü Somewhat Agree 
ü Neutral 
ü Somewhat Disagree 
ü Disagree 

 
Please provide any further questions / feedback.  
 
9.1. NGOS / Trade Associations / Professional Institutions  
9.2. Investors (banks, funders, etc)  
9.3. Developers  
9.4. Landlords / Owners  
9.5. Occupiers  
9.6. Facilities Managers / Maintenance  
9.7. Contractors  
9.8. Material & Product Manufacturers  
9.9. Architects  
9.10. Building Services Engineers  
9.11. Structural Engineers  
9.12. Homeowners and Civil Society  
9.13. Infrastructure Clients  
9.14. Infrastructure Owners  
9.15. Infrastructure Designers  
 

Additional Questions  
 
Any further feedback or comments on the overall Roadmap? 
In its current form, will the Roadmap assist you in your net zero journey? 
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2. Project Overview 
 

2.1. Purpose of the Roadmap 
The aim of the Roadmap project is to develop a roadmap of actions and secure the support of relevant market 
actors in delivering the decarbonization of the total impact (whole life cycle) of the built environment in the UK, as 
supported by the following objectives: 
 

¶ Build consensus on a pathway to a net zero carbon built environment among businesses and industry 

bodies. 

¶ Identify key interventions required and any critical interdependencies.  

¶ Develop sectoral carbon targets. 

¶ Set out actions, owners and processes to achieve these targets. 

¶ Identify a range of policy recommendations to support, incentivise and where necessary regulate carbon 

reduction measures.    

¶ Encourage and enable greater consistency between sector-based action plans that are published or in 

development. 

 

2.2. Project Team 
A key aspect of the project approach was that the proposals would be co-created with industry. To facilitate this 
engagement, in March 20212 UKGBC convened a project Steering Group, with input from professional institutions 
and key sector bodies, and four Task Groups formed of industry representatives capturing a range of stakeholder 
perspectives.  
 
To deliver the above objectives, the four project Task Groups - New Build, Domestic Retrofit, Non-Domestic Retrofit, 
and Infrastructure - developed the proposals in the consultation document through a series of workshops. The 
industry-wide Steering Group provided strategic input throughout the process and acted as a reviewing body for the 
Task Group outputs.  
 

2.2.1. Steering Group Participants: 
 

ð AECOM ð Good Homes Alliance 

ð Association for Consultancy and Engineering (ACE) ð Home Builders Federation 

ð Better Buildings Partnership (BBP) ð Hoare Lea LLP 

ð British Retail Consortium (BRC) ð Institution of Structural Engineers (IStructE) 

ð Buro Happold     ð JLL 

ð Chartered Institute of Building Services Engineers (CIBSE) ð Lloyds Banking Group 

ð Construction Leadership CouncilΩs (CLC)  ð Mott MacDonald 

ð Construction Industry Training Board (CiTB) ð NatWest 

ð Construction Innovation Hub (CIH) ð NHS Improvements 

ð Construction Scotland Innovation Centre (CSIC) ð Office of Government Property (OGP) 

ð Cundall ð RetrofitAcademy 

ð Department for Education (DfE) ð RIBA 

ð Environmental Association for Universities & Colleges (EAUC) ð RICS 

ð Future Homes Task Force ð Skanska 

ð Green Construction Board ð Tritax Big Box 

 
2 https://www.ukgbc.org/news/industry-comes-together-to-collaborate-on-whole-life-carbon-roadmap-project/ 

 
 
 
The steering group was also supported by representatives from the Department for Business, Energy and Industrial 
Strategy (BEIS) and the Ministry of Housing, Communities & Local Government (MHCLG) 
 

2.2.2. Task Group Participants: 
 
Task Group 1 - New Build 
 

ð AECOM ð BRE ð Mott MacDonald ð The Concrete Centre 

ð Arup ð Cundall ð Multiplex ð Thakeham Group 

ð Atelier Ten ð ChapmanBDSP ð Perkins+Will ð Turley 

ð Bennetts Associates ð Feilden Clegg 
Bradley Studios 

ð Peel L&P ð Willmott Dixon 

ð Burges Salmon ð Hilson Moran ð SEGRO plc  

ð Buro Happold ð Igloo Regeneration ð Sweco UK  

 
 
Task Group 2 ς Domestic Retrofit 
 

ð Active Building Centre 

ð Alliance for Sustainable 
Building Products (ASBP) 

ð Arup 

ð Dorrington PLC 

ð Energy Systems Catapult 

ð Essex County Council 
 

ð Federation Of Master Builders 

ð Grainger PLC 

ð Greengage Environmental 

ð Hoare Lea 

ð Knauf Insulation 

ð London Energy Transformation 
Initiative (LETI) 
 

ð Passivhaus Trust 

ð Pivot Energy Services 

ð SHAP (Sustainable Housing Action 
Partnership) 

ð South Yorkshire Housing Association 

ð Twinn Sustainability Innovation 
 

 
 
Task Group 3 ς Non-Domestic Retrofit 
 

ð Acclaro Advisory 

ð BDP 

ð Cundall 

ð Derwent London 

ð Elementa Consulting 

ð HawkinsBrown 

ð London Energy Transformation 
Initiative (LETI) 

ð MAPP 

ð Morrisons Plc 

ð Overbury and Morgan Lovell 

ð SOM 

ð The Carbon Trust 

ð The Crown Estate 

ð Tuffin Ferraby Taylor 

ð Verco 

ð WSP 
 
 
Task Group 4 ς Infrastructure 
 

ð BAM Nuttall 

ð BuroHappold 

ð CALA Group (CALA Homes) 

ð Chartered Institution of Civil 
Engineering Surveyors (CICES) 

ð dRMM 

ð High Speed Two (HS2) 

ð London Energy Transformation 
Initiative (LETI) 

ð Mott MacDonald 

ð National Grid  

ð Schneider Electric 

ð Skanska UK PLC 

ð Tarmac 

ð Tata Steel 
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2.3. Structure of the Roadmap 
The Roadmap consists of four main elements:  
 

1. A Carbon Footprint for the UK Built Environment defined on a consumption basis.  

2. A Net Zero Scenario calculating an emissions budget and trajectory to 2050 for the UK Built Environment. 

3. A suite of Policy recommendations for central and local government.  

4. A Stakeholder Action Plan describing the specific actions for key stakeholder groups within the built 

environment required in order to deliver the Net Zero Scenario.  

 
¢ƘŜ bŜǘ ½ŜǊƻ {ŎŜƴŀǊƛƻ ƳŜǘƘƻŘƻƭƻƎȅ ōǳƛƭŘǎ ƻƴ ǘƘŜ ǿƻǊƪ ƻŦ ǘƘŜ DǊŜŜƴ /ƻƴǎǘǊǳŎǘƛƻƴ .ƻŀǊŘΩǎ нлмо [ƻǿ Carbon Route-
map for the Built Environment3. The 2013 Route-map analysis model4 has been updated to capture both historic 
emission data for the period 2013 ς 2020 and incorporate key changes during this period (i.e. grid carbon factors). 
 
The future trajectory was informed by data inputs from the Steering Group and Task Groups, setting out the 
required pace and scale of mitigation measures. Details on the methodology are provided in section 3.7.  
 
The organisations listed above within Steering Group and Task Groups provided pro-bono support to the project 
through donation of time. This acknowledgement does not imply endorsement of every aspect of this report, which 
has been arrived at through a collaborative process. The proposals put forward in this report are draft for 
consideration and development with the wider industry. The proposals may not reflect the views of all participants.  
 
 

2.4. Future Governance and Usage 
 
The final WLC Roadmap will include an ongoing governance strategy covering the intended future usage of the 
Roadmap methodology and resources. The intention is utilise the methodology and data-sets going forward in order 
to track industry progress and update trajectories as appropriate. 
 
It is envisioned that the Roadmap will be an important resource for built environment stakeholders as they manage 
their net zero transitions. The carbon reduction pathway as presented in the trajectory visualisation will enable 
sectors to review emission reduction progress and identify interim targets. The trajectory can complement other 
sub-sector roadmaps by providing the overarching carbon budget as context for individual sectors unique challenges 
and opportunities.   
 
Stakeholders can use this report to understand the key actions, policies and milestones that need to be undertaken 
to deliver a net zero built environment, and how different interventions interact on the decarbonisation pathway. 

   

 
3 https://www.building.co.uk/download?ac=1753266 4 https://scbrims.files.wordpress.com/2013/10/routemap-final-report-05032013.pdf 
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3. Methodology 
 

3.1. A Carbon Budget for the Built Environment 
 
{ƛƴŎŜ ǘƘŜ ƻǊƛƎƛƴŀƭ ǇǳōƭƛŎŀǘƛƻƴ ƻŦ ǘƘŜ DǊŜŜƴ /ƻƴǎǘǊǳŎǘƛƻƴ .ƻŀǊŘΩǎ [ƻǿ /ŀǊōƻƴ wƻǳǘŜƳŀǇ ƛƴ нлмоΣ ŀ ƴŜǿ ŎƻƴǘŜȄǘ Ƙŀǎ 
emerged for rapidly and aggressively addressing carbon emissions in the UK. Declarations of climate emergencies by 
Central and Local Government, ambitious target setting and increasing consensus around limiting warming to 1.5° 
frame a challenge of unprecedented scale for the Built Environment.  
 
The CCC recommends emission reduction targets aligned with the ¦YΩǎ нлрл ƴŜǘ ȊŜǊƻ ƎƻŀƭΣ ŀǎ ŘŜŦƛƴŜŘ ōȅ ǘƘŜ нлмр 
Paris Agreement. In 2020, the CCC proposed a legally binding emission target for the period of 2033-37, known as 
ǘƘŜ ά{ƛȄǘƘ /ŀǊōƻƴ .ǳŘƎŜǘΣέ ǿƘƛŎƘ ǿƻǳƭŘ ŎƻƳƳƛǘ ǘƘŜ ¦Y ǘƻ ƭƻǿŜǊƛƴƎ ƛǘǎ ŜƳƛǎǎƛƻƴǎ ǘƻ ту҈ ōŜƭƻǿ ŀ 1990 baseline by 
нлотΦ !ǎ ƻŦ !ǇǊƛƭ нлнмΣ ǘƘŜ ¦Y Ƙŀǎ ŀŘƻǇǘŜŘ ǘƘŜ ///Ωǎ ǊŜŎƻƳƳŜƴŘŀǘƛƻƴ ŀǎ ŀ ƭŜƎŀƭƭȅ ōƛƴŘƛƴƎ ǘŀǊƎŜǘΦ 
 
Emissions attributable to the UK Built Environment cut across several of the CCC emission categories, and the Sixth 
Carbon Budget therefore does not provide a clearly defined quantum of emissions for the built environment that 
ŀƭƛƎƴ ǿƛǘƘ ǘƘŜ ¦YΩǎ ƻǾŜǊŀǊŎƘƛƴƎ ŎŀǊōƻƴ ōǳŘƎŜǘΦ  
 
One of the overarching objectives of this project is to identify and set out an emissions budget to 2050 for the built 
environment, consistent with the wider UK carbon budget, with a suitable system boundary. Emissions will be 
broken-down by sub-sectors and emissions categories relevant to the built environment to enable specific actions to 
be determined for responsible stakeholders. 
 
The benefit of identifying carbon budgets is that they provide a ceiling for allowable emissions, whilst enabling 
choices within that budget around how emissions are allocated between sub-categories and different carbon 
emitting activities. Value judgements may be made around competing priorities and preferred pathways based on 
economic or technical considerations.  
 
Determining and agreeing an overarching consumption-based carbon budget for the Built Environment will provide 
a top-down dataset from which to establish asset and project level targets.  
 

3.2. Net Zero 2050 Target 
 
The CCC 6th Carbon budget sets out a balanced pathway for carbon reductions across all sectors. Some sectors are 
projected to decarbonise completely, whereas other sectors, such as Manufacturing and Construction (which 
includes territorial embodied carbon emissions from buildings), are not projected to reach full decarbonisation, and 
are left with some degree of residual emissions.   
 
Total residual emissions across all sectors are then proposed to be offset via both nature-based removals (i.e. land-
use change, increased forestation, peatland restoration), and engineered greenhouse gas removals (i.e. Bioenergy 
with carbon capture and storage (BECCS), Direct Air Capture of CO2 with storage (DACCS) and increased use of 
ǘƛƳōŜǊ ƛƴ /ƻƴǎǘǊǳŎǘƛƻƴύ ǘƻ ǇŜǊƳŀƴŜƴǘƭȅ ǊŜƳƻǾŜ ŎŀǊōƻƴ ŦǊƻƳ ǘƘŜ ŀǘƳƻǎǇƘŜǊŜ ŀƴŘ ŀŎƘƛŜǾŜ ǘƘŜ ¦YΩǎ bŜǘ ½ŜǊƻ ǘŀǊƎŜǘ 
by 2050.  
 
To align with a Net Zero UK by 2050, the UK Built Environment is therefore required to deliver significant 
decarbonisation, but not necessarily achieve absolute zero emissions. The residual emissions related to the Built 
Environment will however need to ǊŜŦƭŜŎǘ ŀ άŦŀƛǊ ǎƘŀǊŜέ of the available total UK removals budget as defined by CCC, 
in order to not exceed the sectors άŀƭƭƻŎŀǘƛƻƴέ ƻŦ ¦Y-wide natural and engineered carbon removals. Consumption 
emissions (embodied carbon from imported construction materials) should be reduced to as low a level as is 
practically possible.  
 

This project proposes that the UK Built Environment Net Zero target therefore takes the form of a sector 
ŜƳƛǎǎƛƻƴǎ ōǳŘƎŜǘΣ ǿƘƛŎƘ ŀƭƛƎƴǎ ǿƛǘƘ ǘƘŜ ¦YΩǎ bŜǘ ½ŜǊƻ нлрл ǎǘǊŀǘŜƎȅΣ ŀƴŘ ƛŘŜƴǘƛŦƛŜǎ ƭƻǿŜǎǘ ǇƻǎǎƛōƭŜ ǊŜǎƛŘǳŀƭ 
consumption emissions.  
 

3.3. Net Zero Modelled Scenario   

 
To determine a carbon budget for the Built Environment, once boundary conditions have been established to 
identify the starting position, projections can then be made for the pace and scale of required carbon reduction 
interventions over time. The resultant projected emissions form the pathway, or emission trajectory, with the 
interventions forming the projected scenario.  
 
Policy can then be identified to support and drive the interventions, via regulation, economic or fiscal incentivisation 
or other market drivers.  
 
In this project the pace and scale of interventions ƘŀǾŜ ǊŜŦŜǊŜƴŎŜ ǘƻ ǘƘŜ ///Ωǎ ǇŀǘƘǿŀȅǎ ŀƴŀƭȅǎƛǎΣ but are primarily 
informed by latest industry thinking and research via the Task-Groups.  
 

3.4. Net Zero Scenario Principles 
 
The roadmap contains two scenarios; a Reference Scenario, and a Net Zero Scenario. Comparison is also made to the 
CCC balanced pathway for reference.   
 

3.4.1. Reference Scenario 
 
The reference (or business as usual) scenario is modelled based on the BEIS energy and emissions projections 
research and represents ŀ ŦƻǊǿŀǊŘ άōǳǎƛƴŜǎǎ ŀǎ ǳǎǳŀƭέ ǎŎŜƴŀǊƛƻ ōŀǎŜŘ ƻƴ existing government policy outlook. 
 
Each year BEIS publishes Energy and Emissions Projections (EEPs), analysing and projecting future energy use and 
ƎǊŜŜƴƘƻǳǎŜ Ǝŀǎ ŜƳƛǎǎƛƻƴǎ ƛƴ ǘƘŜ ¦YΦ ¢ƘŜǎŜ ǇǊƻƧŜŎǘƛƻƴǎ ŀƭƭƻǿ .9L{ ǘƻ ƳƻƴƛǘƻǊ ǇǊƻƎǊŜǎǎ ǘƻǿŀǊŘǎ ƳŜŜǘƛƴƎ ǘƘŜ ¦YΩǎ 
carbon budgets and are used to inform energy policy and associated analytical work across government 
departments. 
 
The projections are based on assumptions of future economic growth, fossil fuel prices, electricity generation costs, 
UK population and other key variables regularly updated. They also give an indication of the impact of the 
uncertainty around some of these input assumptions. Each set of projections takes account of climate change 
policies where funding has been agreed and where decisions on policy design are sufficiently advanced to allow 
robust estimates of policy impacts to be made. 
 
The roadmap trajectory modelling takes a simplified approach where-by the future emissions profile (curve shape) 
presented in the selected BEIS scenario will be applied from the baseline year of built environment emissions. As the 
BEIS data only projects to 2040, the scenario will utilise the profile data to 2040, with the trending line then 
extended to 2050.  
 
¢Ƙƛǎ ǿƛƭƭ ǘƘŜǊŜŦƻǊŜ ŎǊŜŀǘŜ ŀ ŦƻǊǿŀǊŘ άōǳǎƛƴŜǎǎ ŀǎ ǳǎǳŀƭέ ǎŎŜƴŀǊƛƻ ōŀǎŜŘ ƻƴ ƎƻǾŜǊƴƳŜƴǘ ǇƻƭƛŎȅ ƻǳǘƭƻƻƪΦ    
 

3.4.2. Net Zero Scenario 
 

For the UKGBC Roadmap Scenario, the pace and scale of carbon reduction measures applied was informed through 
research undertaken by the Task Groups and Steering Group, reflecting the latest industry thinking, research and 
publications.  
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3.4.3. Guiding Principles for the Roadmap Scenario 

 
An overarching principle of the Roadmap project is that the UK Built Environment will seek progress towards zero 
emissions (including capital and operational emissions). Project team members thus considered which measures, 
interventions and solutions should be implemented in the drive towards Net Zero and in the context of the climate 
emergency, and with consideration of the following: 
 

- Technological feasibility: Solutions and measures reflect what is currently considered to be technically 

feasible, as we look to the future. Technical feasibility of implementation is referenced through technical 

studies and background evidence, with the quality, transparency, objectivity, scalability and applicability of 

different resources considered throughout the process.  

- Economic viability: The scenario includes measures which may not be currently viewed as economically 

viable, or do not have a positive return on investment (i.e. large scale retrofit of hard to treat domestic 

properties) and which would therefore require financial mechanisms, incentives or alternatively regulation 

to encourage or mandate adoption.  

- Market viability: Measures proposed for implementation in the short and medium-term are cognizant of 

current market position and enabling actions required, i.e. unrealistic step changes should be avoided. 

Measures proposed further into the future are likely to increasingly rely on positive progressions in policy 

and market landscapes.   

 
The project team also assumed the following direction of travel over the 30-year period from 2020-2050 for the Net 
Zero Scenario, Policy Recommendations and Stakeholder Action Plan: 
 

¶ An overarching shift in national and local policy landscape towards Net Zero as part of a green recovery 

strategy.  

¶ Increasing urgency for the implementation of Net Zero solutions, including fundamental changes in 

approach where necessary.  

¶ Strong drivers toward Net Zero from both the investment community and occupiers. 

¶ A responsibility, ownership and drive from within the construction industry and supply chains to accelerate 

change.  

¶ Increasing consumer and societal pressure and appetite for climate action, and higher acceptance of 

disruption. 

 
The Roadmap does not attempt to quantify, model or predict specific impacts related to the Covid-19 pandemic 
within the built environment, albeit some recent trends are captured within the projected growth rates for certain 
building sectors.  
 

3.4.4. CCC Aligned Scenario  
 

The intention of the CCC Aligned Scenario is to provide reference against the Balanced Pathway as published by CCC 
in 6th Carbon Budget report. The UKGBC Scenario is calculated on a consumption basis, including emission from 
imported materials, to account for all emissions for which the Built Environment is responsible. The CCC balanced 
pathway and the UK Net Zero target is based on domestic or territorial emissions, i.e. only those emissions arising 
within the UK. The approach taken for the purpose of comparison has been to present the UKGBC Scenario showing 
domestic emissions only, i.e. excluding imported emissions.  
 

 
5 https://scbrims.files.wordpress.com/2013/10/routemap-final-report-05032013.pdf 

This comparison was established through dialogue with the CCC and its published work. The comparison maps the 
national emissions budgets established by the CCC, alongside the UKGBC Scenario, alongside emissions from the CCC 
balanced pathway relating to the built environment definition and scope as defined by the project.  
 

3.5. Modelling Methodology 
 
The objective of the Built Environment Net Zero Roadmap model is to provide a calculation platform that can be 
used to develop an emissions profile setting out the pace and scale of actions across the sector to support it to 
achieve net zero by 2050. This has been delivered through two key steps including: 
  

1. Updating the 2013 Low Carbon Routemap model for the UK Built Environment5; and  
2. Creating and then applying a net zero carbon scenario for the UK built environment to 2050.  

 
Both these steps have been undertaken and supported through a detailed consultation and engagement exercise 
with UKGBC project task groups who have played a central role in bring forward data to inform the model as well as 
providing steer as to the pace and scale of actions it has applied.   
 

3.5.1. Scope of the model 
 
The scope of the 2021 Roadmap model includes new and existing buildings with detail of both domestic and non-
domestic subsectors. It also covers infrastructure with a series of subsectors addressed. Across buildings and 
infrastructure, the focus is on Operational and Embodied carbon emissions. The model provides a timeseries 
approach to its calculations including historical outturn emissions from 1990 to a baseline calculation year of 2018 
(the most recent year in which full emissions datasets are available); and then the ability to apply projected 
emissions scenarios to 2050. 
 

3.5.2. Modelling approach 
 

Model Structure 
The structure and calculation methods of the 2021 built environment carbon Roadmap model are based on the 2013 
Routemap project. The focus in 2021 has been to bring forward new data to update the existing calculation methods 
including re-baselining to the year 2018; alongside establishing, in selected areas:  
 

ð New calculation methods (to improve previous model approach);  

ð The inclusion of a number of additional modelled actions/interventions (not covered in the 2013 work), and 
which reflect current thinking for sector decarbonisation approaches. 

 
In addition to the summary method description provided here, a more detailed technical addendum will be 
published to accompany the final Roadmap report, covering modelling approach and updates. This is designed to be 
read together with the original 2013 Low Carbon Routemap model technical report6 much of which remains relevant 
because of the same structural underpinnings.  
 
The calculation and analysis flow of the 2021 built environment carbon Roadmap model is shown in Figure 1.Here it 
can be seen that the model is based around a key number of calculation modules covering aspects such as historical 
outturn emissions, capital carbon and the use of the UKMRIO, and the building stock/and energy models for 
domestic and non-domestic buildings operational carbon. The calculation modules are driven by a wide range of 
specific datasets. In the cases of the baseline year and historical emissions this tends to be long running 
authoritative national sources, as for example is the case with using the Digest of UK Energy Statistics (DUKES 2020) 
for historic operational carbon emissions. When it comes to modelling the scenarios, this is made up of a more 

6 Ibid 
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varied mix of data requirements driven by different ΨƭŜǾŜǊǎΩ in the model (for example, changes in heating 
technologies mix, building fabric standards, etc). The data for these defining the timing and scale of action has been 
taken from a diverse mix of references.  
 

 
 
Figure 1: 2021 Built Environment Roadmap Calculation and Analysis Flow  

Within the model update and development many different reference data-points are applied across a mix of 
calculation modules. A summary of the most important highlight a number of key model features.  
 

Operational Carbon 
Historic operational carbon emissions are primarily calculated from data for UK energy consumption sourced from 
the Digest of UK Energy Statistics (DUKES) developed by BEIS/ONS. This energy data has then been combined with 
GHG emissions factors to calculate the operational carbon contribution from various built environment sectors. For 
the modelling of future energy demand of domestic buildings, a hybrid approach is applied using a deconstructed 
version of the DECC 2050 Pathways Calculator. This has been modified with bespoke data for parameters such as 
electricity grid decarbonisation, heat delivery modes, and timeseries thermal loss profiles across both existing and 
new stock.  For non-domestic buildings, a similar approach is applied, projecting sectoral energy demand based on 
future growth rates. Retrofit measures are introduced according to building and system lifecycles. The expenditure 
for new building and retrofit construction is estimated and imported into the capital carbon model. 
 

Capital /  Embodied Carbon 
The capital carbon component of the model has been updated to use the 2021 UKMRIO model, incorporating data 
up to 2018 at a greater economic sector disaggregation (126 economic sectors) than used in the 2013 Routemap. 
The UKMRIO model links Greenhouse Gas Emissions with final consumption through understanding global supply 
chains. The University of Leeds uses this model of the UKΩs carbon footprint to provide consumption estimates to 
Defra (https://www.gov.uk/government/statistics/uks-carbon-footprint). The model uses a multi-region input-
output (MRIO) model, to link the flows of goods and services described in monetary terms, with the emissions 
generated in the process of production. It is a sophisticated analysis model that can assimilate data on emissions and 
product flows from different countries and years in different classifications and valuations, dealing with the data 
gaps and reconciling inconsistencies. 

This was combined with the UK Buildings and Infrastructure Embodied Carbon (UK-BIEC) model which can take the 
MRIO economic sector inputs and allocate them into the built environment subsectors that we are familiar with and 
apply in the Roadmap. An important part of updating the capital carbon model was also to include the latest 
updates from 5ŜŦǊŀΩǎ нлнл ¦Y {ǘŀǘƛǎǘƛŎǎ ƻƴ ²ŀǎǘŜ generation and treatment.  

3.6. Scope of UK Built Environment Emissions 
 
Within its analysis and reporting, the CCC splits UK emissions into the following ŎŀǘŜƎƻǊƛŜǎ ƻǊ άǎŜŎǘƻǊǎέΣ ǿƛǘƘ 
associated mitigation measures and recommended actions per sector. Figure 2 below shows the breakdown of UK 
emissions (2018 data): 
 
 

 
 

Figure 2: UK greenhouse gas emissions 2018 (MtCO2e). Grey bubble represents consumption-based emissions (i.e. including 
imports and excluding exports). 

 
Emissions related to the UK Built Environment cut across several of these CCC sectors, most obviously Buildings, but 
also elements of Manufacturing and Construction, Waste, Surface Transport, F-Gases and others. Furthermore, 
although a proportion of embodied carbon emissions from construction are captured within UK Manufacturing and 
Construction, a significant proportion (30-40%) relate to non-territorial emissions, i.e. construction materials and 
products produced overseas and imported to the UK.  
 
Therefore, in order to accurately determine a carbon footprint for the UK Built Environment and identify tailored 
stakeholder actions, an appropriate system boundary and sub-categories are required. Sub-sector categories enable 
more effectively visibility of the degree of control or influence of each stakeholder group, and therefore allow for a 
more consistent roadmap of actions toward the end goal.   
 
 
In first principle terms, the built environment encompasses all elements of man-made infrastructure and buildings. If 
the construction, operation and use of all these elements are included for foot-printing purposes, such as the supply 
and distribution of fuel and power, and all vehicle usage on our transport networks, the resultant quantum of 
emissions is nearly 70% of the UK emissions total based on 2018 data (see Figure 3). 
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A significant proportion of this is from the transport (vehicle usage), and energy (supply) sectors, and decarbonising 
ǘƘŜǎŜ ǎŜŎǘƻǊǎ ƛǎ ŎƭŜŀǊƭȅ ŎǊƛǘƛŎŀƭ ƛƴ ǘƘŜ ŎƻƴǘŜȄǘ ƻŦ ǘƘŜ ¦YΩǎ bŜǘ ½ŜǊƻ нлрл ŎƻƳƳƛǘƳŜƴǘΦ ¢ƘŜȅ ŀǊŜ ŀƭǎƻ ƛƴǘŜƎǊŀƭ ǇŀǊǘǎ ƻŦ 
the wider Built Environment, and ultimately a systems viewpoint is required to evaluate the wider interconnected 
carbon impacts and reduction opportunities.  
 
However in order to provide adequate focus and depth to the industry within the programme constraints, the focus 
of this report is on embodied and operational carbon of buildings and infrastructure, and excludes emissions related 
to surface transport and energy distribution (infrastructure user emissions). 
 
For the purposes of this exercise the following scope of emissions and sub-categories have been determined to 
represent the UK Built Environment: 
 

 
Capital / Embodied 
Carbon 

Operational / Regulated 
Carbon:  

User / Unregulated 
Carbon 

F-Gas 

Domestic 
Buildings 

Embodied carbon 
from 
Construction, 
Maintenance & 
Demolition. 
 
Both UK and 
international 
(imported) 
emissions. 

Carbon emission from 
regulated 
energy uses within 
buildings: 
 
 Heating 
 Cooling 
 Ventilation & Pumps 
 Lighting 
 Hot Water 

Carbon emission from 
unregulated energy 
uses: 
 
 Cooking 
 Appliances 
 Lifts 
 Small power /  plug 
loads 
 IT / servers 

F-Gas leakage 
from heat pumps 
and chillers 
within 
buildings Non-Domestic 

Buildings 

Infrastructure 

Carbon emissions from the 
operation of infrastructure: 
 

 Street & public realm 
lighting 
 Comms networks 
 Water supply & treatment 
 Waste treatment 

Not in scope Not in scope 

 
Table 1. Emissions Scope for the UK Built Environment as defined for the Roadmap. 

 
Figure 3. UK greenhouse gas emissions 2018 (MtCO2e) showing influence and control of the built environment. Grey bubble 
represents consumption-based emissions (i.e. including imports and excluding exports).  
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3.7. Whole Life Carbon Emissions Categories 
 
The vision for the Roadmap is to create a pathway to Net Zero for the built environment, including both buildings 
and infrastructure, and considering whole-life carbon emissions. That is to say greenhouse gas (GHG) emissions 
relating to the construction, operation and end-of-life processes for buildings and infrastructure assets.  
 
Following this approach it becomes immediately apparent that differences exist in terminology and categorisation of 
GHG emissions between the buildings and infrastructure elements of the construction industry. This section briefly 
presents these alongside each other, to aid understanding of the terms used throughout this report, given that it is 
unlikely most readers will have an overarching understanding of all terminology used across all parts of the industry. 
This report does not take a view on the merits of the different terminology, but simply aims for clarity on what is 
described by the language used.  
 

3.7.1. Infrastructure 
 
PAS2080 (Carbon Management in Infrastructure) was produced in 2016 and shows how whole life carbon in 
infrastructure can be managed more rationally and strategically. PAS 2080 adopts the terms Capital, Operational and 
User carbon as follows: 
 

ð Capital Carbon - GHG emissions that can be associated with the creation, refurbishment and end 
of life treatment of an asset. This includes the emissions associated with materials, construction plant, 
transport of materials to sites, and will occur for all construction activities be they directed to new build, 
maintenance or refurbishment. Capital carbon emissions also arise at end of life associated with demolition, 
waste processing and any final treatment/disposal.  
 

ð Operational Carbon - GHG emissions associated with the operation of an asset.  The origins of operational 
carbon emissions varies across infrastructure sectors due their different functions.  
 

ð User Carbon - GHG emissions associated with the usersΩ utilisation of infrastructure (i.e. emissions arising 
from the user utilising infrastructure services). An example of user carbon emissions are emissions arising 
from vehicles utilising road infrastructure, as they represent the user utilising the infrastructure service 
provided.  
 

PAS2080 states that the boundary on where to draw the distinction between operational and user carbon is not 
always clear. Therefore to differentiate between these, PAS 2080 uses the principle of control and influence, 
whereby asset owners who have a significant level of influence to reduce user emissions through their 
organizational activities, will be allocated the emissions (and hence they shall be termed operational emissions). 
 
Figure 4 opposite shows an extract from PAS2080 (taken from BS EN 15978:2011 and adapted for PAS 2080 and 
infrastructure) which sets out the modular approach showing the life cycle stages and individual modules for 
infrastructure GHG emissions quantification. The colour coding across the modules show how the different 
categories of Capital, Operational and User emissions map across the various lifecycle stages.  
 

 
Figure 4: Extract from PAS 2080 showing the modular approach showing the life cycle stages and individual modules for 
infrastructure GHG emissions quantification. 
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3.7.2. Buildings 
 
The RICS Professional Statement on Whole Life Carbon Assessment for the Built Environment was published in 2017 
and was intended to standardise whole life carbon assessment and enhance consistency in outputs by providing 
specific practical guidance for the interpretation and implementation of the methodology in EN15978 in carbon 
calculations. The RICS Professional Statement categorises emissions across lifecycle modules, against a breakdown 
of building material categories.  
 
Recently there have been efforts to provide a common set of definitions, developed by the Whole Life Carbon 
Network (WLCN) in collaboration with ƛƴŘǳǎǘǊȅΣ ŀƴŘ ǘƘŜ ǇǳōƭƛŎŀǘƛƻƴ ƻŦ άCarbon Definitions for the Built 
Environment, Buildings and Infrastructureέ7. This document sets out to achieve greater consistency across the built 
environment industry. Figure 4 below shows the summary of lifecycles modules and the various terms that are used. 
As can be seen, the key terms used are  

 

ð Embodied Carbon - Total GHG emissions and removals associated with materials and construction 
processes throughout the whole life cycle of an asset (Modules A1-A5, B1-B5, C1-C4). 
 

ð Operational Carbon - GHG emissions arising from all energy consumed by an asset in-use, over its lifecycle, 
plus GHG emissions arising from water supply and wastewater treatment for an asset in-use, over its life 
cycle. For infrastructure assets this also includes GHG emissions associated with the operation of 
infrastructure, as required to enable it to operate and deliver its service. 

 

ð User Carbon (Infrastructure only) - DID ŜƳƛǎǎƛƻƴǎ ǊŜƭŀǘƛƴƎ ǘƻ ǳǎŜǊǎΩ ǳǘƛƭƛǎŀǘƛƻƴ ƻŦ ƛƴŦǊŀǎǘǊǳŎǘǳǊŜ ŀƴŘ ǘƘŜ 
service it provides during operation. 

 

 

 
7 https://b80d7a04-1c28-45e2-b904-e0715cface93.filesusr.com/ugd/252d09_879cb72cebea4587aa860b05e187a32a.pdf 

Figure 5: Life Cycle Modules adapted from BS EN 15978 and PAS2080 (for Infrastructure) with related terminology. Source: Carbon 
Definitions for the Built Environment, Buildings and Infrastructure, Version A, May 2021 

3.7.3. Approach taken in this Report 
 
This project builds on the work of the 2013 Low Carbon Routemap, which used the same terminology as PAS2080 of 
Capital, Operational and User carbon. In the context of buildings, the 2013 Routemap split Regulated and 
Unregulated energy usage into Operational and User emissions. This follows the logic contained in PAS2080 around 
control and influence, i.e. regulated energy uses (heating, cooling, lighting, ventilation, auxiliary) are directly within 
the control of building designers and operators, whereas unregulated energy uses (lifts, IT, plug loads, etc) relate 
more to building users, and therefore building designers / managers have less control of these elements. 
 
As this project builds on the approach and model architecture of the 2013 Low Carbon Routemap, there is merit in 
retaining the categorisation and terminology used in 2013 in order to enable clear comparison of the datasets and 
evaluate progress to date.  
 
Therefore, this report uses the term Capital Carbon within the carbon trajectory results, for consistency with how 
the datasets have been presented historically. However, within the narrative the term Embodied Carbon is used 
interchangeably with Capital Carbon, with no differential in meaning intended.  
 
Unregulated energy usage of buildings has been included in the scope of this exercise, but to enable consistency 
with the previous 2013 Routemap, these emissions are categorised as User emissions. 
 
 

  

 

https://b80d7a04-1c28-45e2-b904-e0715cface93.filesusr.com/ugd/252d09_879cb72cebea4587aa860b05e187a32a.pdf
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4. Built Environment Carbon Footprint (2010-2018) 
 

4.1. Previous Projections 
 
In 2015, the original Routemap was updated with 2012 data against its 1990 baseline, but no updates have been 
made since then. Tracking emission activity within the Built Environment sector is necessary for understanding 
where progress is being made and where further efforts are required.  
 
In 2013, the GCB Low Carbon Route-map showed Built Environment emissions decreasing from a 1990 baseline of 
209 MtCO2e to 191 MtCO2e by 2010 (measured data - see Figure 6 below). The Route-map then projected steep 
reductions through the 2010s, with emissions reaching 138 MtCO2e by 2018. Reduction profiles then tapered off, 
with overall emissions trending towards the 80% reduction target by 2050. It should be noted that this data did not 
ƛƴŎƭǳŘŜ ά¦ǎŜǊέ ŜƳƛǎǎƛƻƴǎΣ ŀƴd therefore the energy data is based on regulated energy uses only and excludes 
unregulated energy from buildings.   
 

 
Figure 6: 2013 Route-map carbon projections (MtCO2e ς excluding unregulated energy usage) 

 

4.2. Progress in the last decade (2010 ς 2018) 
 
Updated analysis based on the latest available full datasets (2018) enables a comparison of actual emissions over the 
last decade versus the previous projections from 2013 (see Figure 7 below). It can be seen that total emissions 
during the period 2010-2018 are closely aligned with the previous projections. Total emissions in 2018 reach 143 
MtCO2e, slightly short of previously projected emissions by this point. This alignment is likely driven by the accurate 
representation of the pronounced grid electricity decarbonisation which occurred over this period (2010 ς 2018). It 
should be noted that minor updates to historical data lead to a slight change in baseline position. 

 
Figure 7: Actual emission data to 2018 (MtCO2e ς excluding unregulated energy usage) 

 

4.3. Analysis (2010 ς 2018) 
 

4.3.1. Grid Decarbonisation 
 

 
Figure 8: Grid Electricity Carbon Intensity (kgCO2e/kWh) 

Grid electricity decarbonisation was pronounced between 2010 ς 2018, with a 50% reduction in carbon intensity 
achieved largely as a result of significant ŜȄǇŀƴǎƛƻƴ ƻŦ ǘƘŜ ¦YΩǎ ƻŦŦ-shore wind capacity (see Figure 8). 
 
 
 
 




























































