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The aim of this report is to set out the implications of Net Zero Carbon and to provide a road 
map for the development and implementation of a strategy for clients to meet Net Zero 
Carbon targets and commitments, including development of a carbon targets timeline to 
enable monitoring of progress towards the targets.

1.0 
INTRODUCTION

Context

The UK has committed to end its contribution to global warming 
by 2050 by bringing all greenhouse gas emissions to net zero 
by that date.

Many of our clients are delivering development projects against 
the backdrop of emerging policies set in order to achieve this 
target, and therefore must stay relevant and aligned with the 
changing policy landscape.

In April of 2019 the UK Green Building Council (UKGBC) launched 
their Framework Definition report on Net Zero Carbon Buildings 
to help drive the transition to a net zero carbon built environment
in the UK. This framework follows the World Green Building Councils target of all new buildings 
operating at zero carbon (see definition of operational carbon below) by 2030, and all buildings, 
therefore including existing stock operating at zero carbon by 2050.

KEY DEFINITIONS

Operational Energy or Carbon:
The energy consumption and the subsequent carbon emissions created from the fuel use in the 
operational phases of the building. The carbon associated to the energy consumption can be both 
directly emitted on site or from the energy production of the UK energy grids.

Embodied Carbon: 
The carbon equivalent associated with the Greenhouse Gas Emissions produced by the production, 
transport and construction of the building materials.

Net Zero Carbon - Operation:
When the amount of carbon emissions associated with the building's operational energy on an 
annual basis is zero or negative. A net zero carbon building is highly energy efficient and powered  
from on-site and/or off-site renewable energy sources, with any remaining carbon balance offset.



Net Zero Carbon - Construction :
When the amount of carbon emissions associated with a building's product and construction stages 
up to practical completion is zero or negative, through the use of offsets or the net export of on- site 
renewable energy.

GLA's Definition of Net Zero Carbon :
The requirements for new referable developments in London to achieve net zero carbon first became 
policy in The London Plan, this however referred to operational energy only, and those emissions 
associated with 'regulated' energy only, i.e. those covered by the Building Regulations Part L; energy 
for heating, cooling (if provided) hot water generation, lighting and auxiliary (ventilation).

Whole Life Carbon :
The UKGBC zero carbon framework considers both operational carbon and embodied carbon, however, 
the embodied carbon component considers those emissions up to the completion of the construction. 
The whole life carbon (also referred to whole life-cycle carbon) goes further and considers those 
emissions also associated with the building's maintenance, demolition and disposal; the emissions over 
the entire life of the building.



The UKGBC launched its Zero Carbon Buildings Framework in April 2019, the primary focus 
of which is to set in place a consistent pathway to achieving net zero carbon buildings in 
both construction and operation whilst beginning to provide direction for addressing whole 
life carbon in the industry.  It was developed through extensive industry collaboration and 
can be used by stakeholders from across the building value chain to help deliver net zero 
buildings.

2.0 
Net Zero Carbon Roadmap

The framework states that where developers are aiming for net zero carbon in construction, 
they should design the building to enable net zero carbon for operational energy, and where 
possible this should be achieved annually in use. Net zero carbon for both construction and 
operational energy represents the greatest level of commitment to the framework. 

The following diagram outlines the principles defined by the 
UKGBC which should be followed to demonstrate alignment 
with net zero carbon for construction and operational energy.

Determine whether operational energy only will be considered, 
or carbon associated with construction (embodied carbon) in 
addition to operational.

A whole life carbon assessment should be undertaken & disclosed 
for all construction projects to drive carbon reductions.

The embodied carbon impacts from the product and construction 
stages should be measured and offset at practical completion

Reductions in energy demand and consumption should be 
prioritised over all other measures.

In-use energy consumption should be calculated and publicly 
disclosed on an annual basis.

On-site renewable energy source should be prioritised.

Off-site renewables should demonstrate additionality.

Any remaining carbon should be offset using a recognised 
offsetting framework.

The amount of offsets used should be publicly disclosed



A third approach for net zero carbon – whole life is also proposed at a high level, but it is acknowledged 
that further work will be needed to define the scope and requirements for this approach, with a lack  of 
reliable data being available for such stages, which would result in them being based on modelled 
estimates alone which would reduce the robustness of the offset process. Therefore, this stage is not 
currently covered by the UKGBC's framework.

Process for carbon reduction through project life cycle.
A life cycle assessment (LCA) is a multi-step procedure to quantify embodied carbon emissions along
with other environmental impacts through the life stages of a building. 

The EN 15978 standard introduces a modular approach to a built asset's life cycle, breaking it down  into 
different stages; A1-3 (Cradle to Gate), A1-3 + A4-5 (Cradle to Practical Completion of Works), B1- 5 (Use), 
C1-4 (End of Life), D (Supplemental). In the case of life cycle assessments, an LCA assesses greenh ouses 
gas emissions measured in carbon dioxide equivalent. 

The life cycle stage modules enable transparency and flexibility in the assessment. They also provide a 
standardised structure for comprehensive and coherent reporting, with clusters that can be looked at 
individually as well as in conjunction with one another.

Whilst EN 15978 and the equivalent RICS whole life modules cover the entire lifespan of the building, 
the UKGBC definition at this point of time only requires consideration to practical completion: modules 
A1-A5 in RICS and A1-3 + A4-5 under EN 15978. It is important that the boundaries of the life cycle carbon 
assessment and the life cycle stage modules covered are explicitly stated and justified within the zero 
carbon plan.



For new builds, all relevant life cycle stages as described above are applicable. For existing buildings that 
are to undergo refurbishment works, all life cycle stages are applicable for any new elements installed to 
the building. For existing items being retained, only emissions associated with use [B], [C] and be yond [D] 
should be considered over the life cycle. The emissions from the product and construction stages [A] sit 
with the existing building and therefore potentially lie outside of the scope of study.

Further definition of the life-cycle stages :
Product stage [A1-A3]: The product stage deals with the carbon emissions attributable to the cradle to 
gate processes; raw material supply, transport and manufacturing. The processes covered frequently 
occur in several steps, where components are manufactured and then transported to a further fabrication 
plant for assembly into a system. All of these interim steps need to be taken into account.  

Construction process stage [A4-A5]: These modules respectively capture the emissions associated with the 
transportation of the materials and components from the factory gate to the project site and their assembly 
into a building. The carbon emissions arising from any on- or off-site construction-related activities must be 
considered in [A5]. This includes any energy consumption for site accommodation, plant use and the 
impacts associated with any waste generated through the construction process, its treatment and disposal.

Use stage [B1-B7]: The use stage must capture the carbon emissions associated with the operation of the 
built asset over its entire life cycle, from practical completion to the end of its service life. In addition to   
operational emissions this must include emissions associated with maintenance, repair, replacement and 
refurbishment of building components.

End of life stage (Eol) [C]: This stage commences when the built asset has reached the end of its l ife and will 
no longer be used. For the purposes of the whole life carbon assessment this is assumed to occur at the end 
of the reference study period (defined as 60 years for domestic projects). Any emissions arising from 
decommissioning, stripping out, disassembly, deconstruction and demolition operations as well as from 
transport, processing and disposal of materials at the end of life of the project must be accounted for in this 
module. The EoL stage is considered complete within the scope of whole life carbon assessment when the 
site is cleared and levelled to the ground plane and is ready for further use.

Assessment of Current Stock Emissions
Although not specifically required when considering new buildings under zero carbon commitments, 
understanding the emissions associated with your existing stock can be very useful when starting the 
journey to net zero carbon, giving a more accurate starting point:

Such data can provide a more accurate benchmark and baseline for “business as usual”.

It can help determine how far you are currently away from required targets.

Such assessment, in some form or another, will however be essential when considering carbon emission 
reduction programs on existing stock.

There are two methods of determining operational carbon of existing stock, results of existing monitoring 
that may be taking place on site or analytical modelling using appropriate software.

If appropriate monitoring and metering is in place, this will provide the most accurate assessment of 
operational carbon. This will likely provide data for both regulated and unregulated energy combined, 
since it is unlikely that the level of metering to separate out these would have been provided. However, 
although this real world data will accurately identify the energy used and associated carbon emissi ons, as 
a bench mark it will be being compared with design data and carbon data generated from analytical 
modelling, at least initially.



So that benchmarking is made on a more even footing, 
consideration could be given to completing the analytical 
modelling of recently completed existing stock. It should 
be highlighted that although energy/carbon modelling 
would have been completed for such developments in 
order to show compliance with planning policy and the 
Building Regulations, such modelling only considers the 
'regulated' energy demands of heating, cooling, hot 
water, lighting and auxiliary, and zero carbon strategies 
require cooking and plug-loads to be included. 
In addition such software uses specific profiles  for 

For a consistent baseline to be generated, Energy Use Intensity (EUI) figures would therefore be 
required, since this is what needs to be calculated for the new developments being developed 
under the zero carbon framework. This would therefore require additional analytical modelling 
to be undertaken for any existing stock being considered for benchmarking.

compliance, which are known to not 
necessarily reflect the actual use of buildings.

As with operational carbon, it may be thought prudent to undertake a number of retrospect life 
cycle assessments (LCA) in order to benchmark current stock's embodied carbon and determine 
where current “business as usual” sits within published targets. This will however require the 
availability of certain metrics, such a steelwork weight and volume which may not have been 
recorded at the appropriate work stages.

Setting benchmarks and carbon reduction targets and KPI's.
Within the framework of zero carbon, consideration needs to be given to the targets to be set, in 
particular to the interim targets set in order to monitor progress. These targets will need to be set into 
your corporate sustainability strategies. 

Policy compliance only : Comply with policy and regulations applicable at the time, any failure 
to meet zero carbon policy could then be considered being down to government policy rather 
than any personal failures. This has the highest risk of not achieving net zero carbon targets.

End Date Only : Achieving net zero carbon by 2050 i.e. in line with UK commitment, with no 
specific interim targets set.

Meeting the World Green Building Councils Target : All new buildings to operate at zero 
carbon by 2030, with all buildings operating at zero carbon by 2050.

Meeting the UK Green Building Councils target of zero operational carbon by 2030 and net 
zero carbon (incorporating embodied carbon) by 2050. This could be considered the 
risk-averse strategy.

Set your own targets for zero carbon that exceed those above, peers in the industry for example 
have set zero operation carbon goals earlier than 2030.

Such targets could be :



The following are also key opportunities 
and drivers for adopting such zero carbon strategies :

The aspiration of the targets set should be that they are progressive but achievable.

Key Drivers

Since new buildings are already becoming increasingly energy 
efficient, a considerably larger proportion of buildings are 
existing stock, and will remain to be by 2050. Therefore, in order 
to meet net zero carbon targets in the UK by 2050, it is 
considered vital for newly constructed buildings to meet their 
net zero carbon target ahead of this curve, the UKGBC suggest 
that organisations should be aiming for 2030 at the latest.

Funding – higher environmental standards can increase access to funding.

Marketing – environmental and commercial wins-wins as well as showing a market difference 
compared to competitors.

Faster letting – a more environmental conscious development will look to provide a product 
more attractive to future tenants.

Resident's appetite – Market and consumed trends are changing, and this strategy will look to 
future market trends, and

Corporate position – This approach could align brand values with current and future target 
markets.

Methods of assessing
Operational energy consumption is often categorised into two key components. 'Regulated' energy 
consumption results from controlled, fixed building services including heating and cooling, hot water, 
ventilation and lighting. 'Unregulated' energy consumption results from processes that are not covered 
by building regulations, i.e. ICT equipment, lifts, cooking equipment and other 'small power'.

The UK national standard methodology for assessing energy compliance in buildings only considers the 
regulated energy consumption, and relies on a predefined set of assumptions (profiles) which were 
primarily created for different building design proposals to be compared to one another, thus providing 
a level playing field. It is for this reason, as indicated previously that building regulations com pliant 
software (SAPs for residential development) are not appropriate to assess zero carbon performance, 
with a calculated Energy Use Intensity (EUI) figure instead used.

Guidance on methodologies on calculation operational energy in non-domestic buildings is also given
in CIBSE Technical Memorandum (TM)54.

A life cycle assessment (LCA) is a multi-step procedure to quantify embodied carbon emissions along
with other environmental impacts through the life stages of a building. In the case of whole life carbon, 
an LCA assesses greenhouses gas emissions measured in carbon dioxide equivalent to evaluate Global 
Warming Potential (GWP). Thus, the use of predicted CO2e data across the Life Cycle Stages relevant  
to the particular development allows comparisons of different options in relation to impact on whole 
life carbon as well as demonstrating that a certain level of carbon emission reductions have been met 
at design the stage.



There are two key modelling tools available to use for assessing the two forms of carbon being considered 
as part of this roadmap :

Assessment is a key component in the net zero carbon journey, it is how compliance with targets is 
determined, and a consistent approach is essential.

Carbon reduction strategies

In order to lock embodied carbon reductions into a building, consideration 
of embodied carbon needs to start as early as possible in the planning and 
design phases. Consideration of embodied carbon is generally a new metric 
and dictates a new design approach going forward for design teams. 
This approach will require embodied carbon analysis, also known as Life 
Cycle Assessment (LCA) to be completed for projects.

Some of the greatest savings in embodied carbon can be made within the frame and 
foundations of a building, with concrete base schemes being the most carbon intensive over 
steel and timber schemes. Reducing the volume of concrete required will make a significant 
impact on the carbon intensity of the design. Potential measures include reducing the 
column grid spacing, designing waffle slabs instead of flat slabs, and reducing the pad 
foundation thicknesses where possible.

Operational Carbon Embodied Carbon

Energy Use Intensity (EUI) Modelling
Examples : TAS, IES

Life-cycle Carbon Assessment Modelling
Examples : LCA One Click

Embodied Carbon

As stated above, lifecycle assessment evaluates the environmental impacts 
generated by a building during multiple stages of its life. The purpose of this 
analysis is to provide and execute a methodology for reducing the embodied 
carbon emissions associated with the construction materials used in the 
development.

Examples of concepts that could be reviewed as part of the LCA include :

Where concrete must be used, high levels of recycled and secondary aggregate, such as 
GGBS should be considered to reduce the quantity of virgin materials consumed.

When approaching façade concepts, lightweight pre-cast facades should be considered. 
Particularly with off-site manufactured elements, as these provide good solutions to reducing 
embodied carbon as it typically reduces wastage as well as construction time.

When specifying materials consider the procurement and ensure that there is transparency 
in the life-cycle environmental impact of the product. Environmental Product Declarations 
(EPDs) should be obtained for all materials procured where possible.

The sourcing of material will also need to be considered, with a priority given to locally 
produced and manufactured products. This will reduce the carbon associated with 
transporting the materials long distances.



Improved thermal performance of façade elements.

Strategies for reducing operational carbon in buildings are more widely known with requirements locked 
into regulation (Part L of the Building Regulations) and planning policy, and strategies such the energy 
hierarchy highlighting the importance of prioritizing reducing demand for energy in the first instance 
before looking at low and zero carbon technologies to achieve carbon emission savings in operation.

Operational Carbon

Examples of reduced operation carbon strategies include : 

Improved levels of air tightness and full consideration 
to thermal bridging.

Consideration of glazing ratios particularly with respect 
to orientation.

The epitome of such passive design consideration is 
the use of Passivhaus standards.

Waste heat recovery system in ventilation systems and 
consideration to waste water heat recovery.

All of these issues do need to be considered alongside the wider issues of occupant comfort, minimi sing 
the risk of summer overheating particularly when considering future climate change scenarios and 
achieving good levels of daylight for occupant wellbeing.

Although well known, understood, and applied to modern development, it will need to be acknowledged  
that the zero-carbon requirement will require design principles to be incorporated that go beyond what 
is currently even assumed as best practice.

Onsite renewable energy strategies 
and opportunities
Increasing renewable energy supply is the penultimate step 
in the UK GBC Net Zero Carbon Framework. Typical applicable on-site 
renewables for residential developments could include :

Solar photovoltaics (PV)

Heat pumps

Solar thermal

Biofuel

The benefits of such decentralized energy systems include 
reducing transmission and distribution losses otherwise seen in
the grid, reduction of demand on the grid, the generation capacity can be used behind the meter leading 
to operational savings, and potential increased development value.

reduced carbon factor of electricity and provide heating 
(and hot water) at reduced rates of carbon emissions over 
more traditional gas-fired boiler solutions.

The use of heat pumps that can take advantage of the 



However, such renewables do require on-site space, which is likely to limit available capacity due to 
competition from other uses for such space and the initial investment that is required.

Carbon Offsetting

Sourcing offsite renewable energy
Procurement of off-site renewable electricity can be achieved through a variety of methods including : 

Power Purchase Agreements (PPA)

This is where renewable energy is purchased directly from a renewable energy generator. This facilitates additional 
renewable energy capacity being installed on the UK power grid, leading to long-term greening of the electricity supply.

Although only accessible for very large customers (usually 15MW minimum for electricity supply) joint PPAs could be set 
up with other interested smaller consumers to reach the minimum capacity requirements if necessary.

PPAs are considered a solid commitment to the use of off-site renewable energy, and can offer safeguarding against 
rising and variable market energy prices by locking into a price for a long fixed period. However, they are considered a 
longer-term option since there will likely be lead times associated with deploying the additional capacity, i.e. time 
required to build a solar farm to which you will be connected.

Power Supply Agreements (PSA)

A power supply agreement is an agreement set up directly with trusted energy companies that only supply energy from 
renewable energy sources. These companies own part of the renewable energy generation capacity and cover the 
remaining demand by purchasing electricity certified by REGO (Renewable Electricity Guarantee of Or igin) or by 
purchasing gas certified by RGGO (Renewable Gas Guarantee of Origin)

A PSA is quicker to obtain than a PPA since it does not require the deployment of equipment specifically associated with 
the required capacity, whilst still ensuring that the energy comes from renewable sources and maintaining image and 
reputation. However, it is not as robust and therefore not as prestigious as a PPA and will be subject to future price 
uncertainty.

Green Tariffs

The credibility and long-term impact of some green tariffs is under question, including the method adopted to certify 
the renewable origin and its role in supporting the development of additional renewable energy capacity. They also do 
not demonstrate a robust commitment in the long term. However, it is still considered a good short-term option since 
they are easy and fast to roll-out and can have immediate effect on the carbon footprint.

Carbon offsetting is the action of compensating carbon emissions by participating in schemes designed to make 
equivalent carbon emission reductions off site. It is the final step in the UKGBC's definition of zero carbon and provides 
developments with the ability to tackle any remaining carbon emissions that could not be avoided.

As part of the technical requirements of offsetting the UKGBC specifies 
that offsets should be procured directly or via a recognised existing 
offsetting framework and should demonstrate additionality, avoid double 
counting, and provide a clear process for verification of carbon savings. 
The amount of offsets used must be publicly disclosed.

Emissions offset projects could include:

Reforestation

Renewable energy systems

Methane capture/combustion



The UKGBC cite Clean Development Mechanism and Gold Standard as offsetting frameworks that should 
be considered.

Cost of Offset Carbon 

The cost of carbon offsets are variable and differ depending on 
what strategies are used. UK government's Department for 
Business, Energy and Industrial Strategy (BEIS) has published 
anticipated carbon prices between 2005-2100, shown.

Monitoring and declaration of outcomes.
Public disclosure of data is required throughout the framework to demonstrate the approach taken to
achieve net zero carbon and alignment with the principles. Suggested disclosure templates are set out 
in Appendix A and B of UKGBC Framework Definition. Disclosure should be made through any publicly 
accessible information, such as an organisation's annual sustainability report or clearly presented  on a 
website.

The disclosed information is also required to be the subject of third-party auditing to avoid self- made 
claims. The auditing should provide transparency on the sources and processes used to determine the  
net zero carbon balance, however, would not be required to verify specific figures (e.g. checking of 
energy meters).



Following the issue of this report the next step in developing a Net Zero Carbon Roadmap is 
to undertake a workshop to review the issues raised by this report and develop a framework 
around which the roadmap will be delivered. This should include:

3.0 
Next Steps

Review zero carbon targets suggested by institutions such as UKGBC, LETI etc and 
application to your corporate policy

Determine the scope of zero carbon and the key goals which will be taken forward.

Develop timescales for delivery of zero carbon roadmap.

Review benchmark targets and review implications and value of assessing current 
stock emissions.

Develop time-based targets for operational and embodied carbon (as appropriate) 
for projects.

Develop a toolkit of carbon reduction strategies which should be considered on 
projects.

Development of a project scale timeline for assessing net zero criteria in emerging 
projects.

Determine opportunities for off-site renewables use and carbon offsetting.

Set out potential actions, roles and responsibilities.

4.0 
Contact Us

For more information or to discuss how Foreman Roberts can 
help you to achieve Net Zero Carbon within your business, please 
contact our Head of Energy & Sustainability, Gary Saunders

gsaunders@foremanroberts.com

+44 (0)207 089 8900

www.foremanroberts.com


