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Why LLDC need more stretching targets than current planning policy

Leading industry guidance has shown that LLDC must strive for more stretching targets that 
go beyond current policy and regulations if they wish to achieve their net zero carbon objective. 
Any developments that do not meet net zero carbon now will require costly retrofitting in future.

Current requirements are not aligned with net zero
There is a number of reasons why complying with the current 
requirements does not deliver net zero carbon buildings:
• It does not produce net zero carbon on site: a building which 

achieves a 35% improvement over Part L on-site and offsets its 
residual regulated emissions is not a net zero carbon building. It 
relies mainly on offsetting and unregulated emissions (e.g. kitchen 
appliances) are ignored.

• The LLDC 65% target is not enough: the change of carbon factor 
means that carbon improvements in excess of 60% can be 
achieved with a heat pump system alone. This fails to incentivise 
fabric energy efficiency and PVs sufficiently.

• The relative metric is inadequate: the Building Regulation 
percentage improvement against a notional building is confusing 
and misleading. It does not reward efficient designs and forms.

• The Part L tools are not fit for purpose: Part L was never meant 
to be used to predict energy use but it is being used for this 
purpose. This often means that an improved building fabric is not 
incentivised.

• Targeting carbon only for operational energy is not sufficient: using 
a carbon only metric gives the carbon factors a pivotal role. When 
the carbon factor used in the building regulations is as outdated as 
it is now it can lead to the wrong outcomes.

For a better, simpler pathway towards net zero
The following recommendations would help design and construct 
buildings which are on the right path towards true net zero carbon, and 
enable requirements to step up over time:
1. Adopt Energy Use Intensity (EUI) requirements: the use of 

maximum EUIs based on absolute values (e.g. LETI and RIBA 
recommendation of 35kWh/m2.yr) would help as it includes all 
energy use, is an absolute metric, is independent from carbon and 
can be easily verified by the building/home owner/tenant after 
completion.

2. Request the prediction of energy use: We recommend to make the 
estimate of the building’s future energy use mandatory. This could 
be done with PHPP (Passivhaus Planning Package) and/or other 
tools consistent with the CIBSE TM54 methodology.

3. Improve construction quality and address the performance 
gap: more accurate energy modelling and quality checks during 
detailed design and construction would help to reduce the 
performance gap and deliver better buildings.

4. Target early adoption of performance/EUI targets by including 
these within client/design brief. We also recommend an early 
appointment of a consultant with demonstrable experience in 
delivering low carbon housing (e.g. Passivhaus consultant) to allow 
low-carbon energy principles to be integrated within the design 
from concept stage.
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Moving away from fossil fuels

To meet net zero carbon targets we need to transition away from burning fossil fuels to heat our 
buildings.

Fossil fuels and climate change
There is a consensus that fossil fuel use must end by 2050 at 
the latest. The Committee on Climate Change has set out this 
recommendation for new housing:

‘from 2025 at the latest, no new homes should be connected to the 
gas grid, with ultra-low energy houses and flats using low carbon 
heat instead’

Since 2018, electricity has become the low carbon alternative to gas 
as the fuel for heating. Furthermore, if new buildings are not built or 
connected with low carbon heating systems now they will likely need to 
be replaced with low carbon heating at the end of the system life, within 
25 years. 

The carbon content of gas is not going to change
Electricity used to have a very high carbon content, more than 
1,000gCO

2
/kWh in the early 1970’s. It has become steadily ‘greener’ 

since, although it reached a plateau of approximately 500gCO
2
/kWh 

during the 2000’s (Part L 2013 carbon factor). At that time, heating 
systems using gas such as boilers and especially combined heat and 
power (CHP) were seen as environmentally friendly options.

This has now changed completely. With the de-commissioning of 
coal-fired power stations and the rise of renewable energy (particularly 
wind and solar), the annual average carbon content of electricity is now 
falling to around 150-200gCO

2
/kWh and predicted to reduce more in 

the next decade.

Unlike electricity, the carbon content of gas is not going to change. 
For every kWh of natural gas burned, approximately 200gCO

2
 will be 

emitted (Part L 2013 carbon factor) – and this will always be broadly 
the same. The injection of biomethane to reduce the carbon content of 
gas appears to have only limited potential (approx. 5% replacement), 
and similar conclusions can be made for hydrogen.

The decarbonisation of the grid
The National Grid produces a set of future energy scenarios every 
year. These are used to facilitate the understanding of how the UK’s 
electricity generation mix could develop. Using the ‘Community 
Renewables’ scenario  we can assume that around 70% of annual 
electricity demand in 2050 will be met by wind and solar power.

Therefore, the carbon content of electricity is likely to be 123gCO2/
kWh in 2020, 60 gCO2/kWh in 2030 and 30 gCO2/kWh in 2050. 
While gas will remain at around 200 gCO2/kWh.

Other alternatives to gas
Hydrogen is not a likely option for London. Ours and LETI’s analysis 
concluded that hydrogen is unlikely to play a significant role as the 
cost of infrastructure change would be significant and other uses (e.g. 
industrial heat, back-up power generation and heavy-duty vehicles) 
would be more appropriate.

The Park district heat network
Considering the carbon content of gas, as explained above, the Park 
District heat network as currently run suggests a long-term high CO

2
 

intensity of heat. Should this be re-calculated using more recent 
electricity carbon factors produced by the National Grid, the CO

2
 

intensity of heat from the district heat network would be considerably 
higher. 

It is understood that ENGIE, the heat network operator, are 
investigating options to reduce the CO

2
 intensity of heat to the 

targeted values. However, there is currently no legally binding 
mechanism nor guarantee that these levels of performance will be 
achieved.

It is for this reason that any development connected or connecting to 
the district heat network cannot currently be called zero carbon.  
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   District heating and low carbon heat 

In order to deliver a 1.5oC future we must rapidly decarbonise our electricity and opt for low 
carbon heating. Current evidence suggests that heat pumps are the best system to deliver low 
carbon heat.

District heating used to be the low carbon option
One of the key routes to achieving a zero carbon development, is 
through the deployment of low carbon heat. Traditionally, district 
heating networks generating heat through gas and biomass 
combined heat and power (CHP) technology was seen to be the most 
appropriate strategy. 

The main benefit of adopting CHP historically, was that this system 
generated electricity though the combustion cycle. Whilst CHP 
technology does not generate heat efficiently, when taking into 
consideration the electricity generated, it was considered a low carbon 
means of generating heat. When considering the carbon factor of 
electricity being high (0.519 kg/CO

2
) compared to gas (0.216 kg/CO

2
), 

the overall carbon content of heat was calculated to be lower than 
other technological options. 

Considering this, the carbon content of heat was assessed for the 
district heat network which currently provides heat across the LLDC 
concession area. 

As it stands, the Park district heat network suggests a long-term 
carbon intensity of heat of 0.074 kgCO

2
/kW (Park Site) and 0.119 

kgCO
2
/kW (Stratford City), which is calculated using the Part L 2013 

carbon factors. 

Delivering low carbon heat
Heating systems are going through a paradigm shift: as the electricity 
grid is decarbonising, systems using electricity become lower carbon 
heating solutions than those using fossil fuels including natural gas. 
With very low heat demands in low energy new buildings, district heat 
networks and their distribution losses also require more scrutiny. 

When evaluating the options for the LLDC, the trajectory of carbon 

emissions is heavily dependent on the heating systems. The charts 
opposite (and on the previous page) compare the total annual carbon 
emissions over a 30 year period, for three different heating systems 
modelled on the same dwelling. The carbon factor of electricity has 
been changed annually to reflect the 2019 forecast of HM Treasury 
Green Book for the electricity grid average carbon factor. 

Heat pumps are the best option
The charts clearly illustrate that heat pumps are essential to the 
delivery of net zero carbon developments in practice. 

In contrast connecting to district heat network could lock LLDC into an 
increasingly carbon intensive system that performs worse than a gas 
boiler, if a rapid decarbonisation plan is not put in place.  

If the network does not change, then the cumulative emissions per 
dwelling will be 20 times higher compared to the same dwelling heated 
by a heat pump system.

This approach aligns with the Committee on Climate Change’s call for 
a ban on all fossil fuel based heating systems by 2025.

0.074

0.119

Olympic Park

assuming secondary 
network with 15% losses

Total emission factor per unit of heat (kgCO/kW)

Figures taken from ENGIE briefing note for 
Commercial Developer July 2018. Tables provided in 
Appendix p54-55.

Stratford City

assuming secondary 
network with 15% losses
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Ultra-low energy homes are the new normal

Delivering ultra-low energy homes has become part of mainstream practice. Award winning 
developments, such as Goldsmith Street built to Passivhaus standard, has shown how energy 
efficient homes can be of high quality, affordable and desirable places to live. Investing in 
improving the performance of our buildings is integral to creating zero carbon compatible 
developments that will retain their value and not require retrofitting in future.

Sustainable and beautiful homes
The UK precedents selected on the right are examples of ultra-low 
energy design that do not compromise beautiful design. The industry 
is on a journey to drastically improve the energy performance of our 
homes whilst continuing to deliver inspiring places to live. An integrated 
approach to energy efficiency and design excellence is integral to 
delivering a successful zero carbon future. 

Improving the quality of homes
Targeting high energy performance standards such as Passivhaus 
design can have the added benefit of improving the overall quality of 
the build. Furthermore the improved energy efficiency and low running 
cost makes them highly desirable places to live. As home buyers 
become more conscious of the environmental and cost benefits the 
market for zero carbon developments will continue to grow. 

Zero carbon at scale
Off the back of Goldsmith Street’s success, Mikhail Riches have 
developed plans for a multi-site housing programme in York, set to be 
the UK’s largest passivhaus and net zero carbon scheme. The plan is 
to deliver 600 new market sale, social rent and low-cost ownership 
homes across eight sites over the next five years. This demonstrates 
how ultra-low energy schemes are the new normal and can be 
delivered at scale today.

A contextual approach to design
It is important that homes are in keeping with their local context. Ultra-
low energy building requires design which takes advantage of their 
immediate context through well considered orientation, massing and 
window design. These early strategic decisions, if made by the design 
team at early concept stage have no additional cost implications to the 
design but can significantly improve the energy efficiency of a building.

Precedents
Although few residential buildings in the UK have already delivered to 
this full Net Zero Carbon definition, there are a number of examples of 
schemes which have delivered exemplar levels of energy efficiency. A 
good source of examples is the Green Construction Board report on 
the Buildings Energy Mission 2030.



23         

Goldsmith Street, Norwich
Client: Norwich City Council
Architect: Mikhail Riches

South Gardens Elephant Park, Southwark
Client: Lend Lease
Architect: Maccreanor Lavington Architects

Agar Grove, Camden
Client:Camden Council
Architect: Hawkins\Brown

Chester Balmore, Camden
Client: Camden Council
Architect: MICA Architects

MelfieldGardens, Lewisham
Client: Phoenix Community Housing
Architect: Levitt Bernstein

Darwin House, Westminster
Westminster City Council
Architect: Levitt Bernstein
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The importance of design, modelling and quality assurance

There is a clear need to design ultra-low energy buildings to put LLDC on a trajectory to meet 
net zero carbon.  However, there are a number of steps that need to be taken to be sure this 
can be achieved. This stretches beyond best practice U-values, efficient systems and adding 
renewables onto to roofs. More emphasis needs to be placed on the early building design 
decisions, the way buildings are modelled at design stage, and the quality assurance to make 
sure what is designed is built. 

An ultra-low energy building needs to be designed that way
Ultra-low energy building fabric can be defined as meeting the 
Passivhaus and LETI space heating demand of 15kWh/m2.yr. This 
level of energy efficiency is required to meet the LETI and RIBA 2030 
energy use intensity (EUI) target mentioned below and ultimately a 
zero operational carbon balance. 

This requires careful consideration to be given to the building form 
to reduce heat loss areas and to the architectural features and 
associated junctions for reduced thermal bridging. Orientation of 
homes and facade design need to carefully balance heat loss and heat 
gain, with shading considered to reduce overheating. This goes hand 
in hand with low U-values, extremely low airtightness and an efficient 
mechanical ventilation system with heat recovery (MVHR). 

Beyond efficient systems
Selecting efficient heating and ventilation systems goes a long way 
to meeting the LETI and RIBA 2030 energy use intensity target of 
35kWh/m2.yr. However, the positioning, location and specification of 
the system components also affects how efficiently they operate.  

This requires careful consideration of length and insulation of pipework 
runs to reduce distribution losses. location of MVHRs next to external 
walls and use of efficient heat pumps. Selection of energy efficient 
lighting and appliances also contributes to the EUI target. Simple 
controls that residents find easy to use, together with user guides will 
help to ensure systems are understood and run efficiently in reality. 

Renewables are more than a cherry on top
Often renewables such as photovoltaic panels (PV) are laid out on 
roofs as an afterthought. But in order to maximise the number of 
panels and therefore their contribution to meeting a zero operational 
carbon balance they must become an integral part of roof design. 

Roof design for PV should become a normal part of building design. 
There are a number of ways this can be considered including  use of 
pitched roofs, low parapets, careful positioning of lift overruns and 
plant to prevent overshadowing and use of proprietary PV trays to 
maximise the number on the roof. 

Embodied carbon needs to be significantly reduced
Reduced embodied carbon, similar to ultra-low energy buildings, 
needs to become part of the design process. Whilst measuring the 
embodied carbon in a building is helpful to improve material selection 
at a later design stage, ultimately the more fundamental design 
decisions need to come earlier than this to have a significant impact. 

Collaborating with the structural engineer early and considering how 
a building can be optimally designed can reduce more embodied 
carbon than the tinkering of finishing materials later down the line. It 
is therefore important that embodied carbon is considered before 
materials are selected and calculations take place. 

Embodied carbon reductions should be considered in conjunction 
with all design considerations and should not compromise other 

aspects of the building performance e.g. operational performance or 
combustibility. 

The need for more accurate modelling 
Building Regulations calculation tools use a standard modelling 
methodology to show compliance with Part L of the Building 
Regulations, planning stage compliance (% reduction in carbon 
emissions) and to generate Energy Performance Certificates (EPC). 

For residential buildings SAP modelling is undertaken and for non-
residential buildings SBEM modelling is undertaken. The methodology 
was not developed to predict energy use and thus should not be used 
to calculate energy consumption, nor predict the EUI target.

If a home has ultra-low energy fabric and a heat pump as well as 
PV panels on the roof it is possible to achieve over 100% carbon 
emission reductions using SAP. But SAP only includes regulated 
carbon emissions (from heating, hot water, lighting, pumps and fans 
and cooling). This excludes unregulated energy from plug loads and 
appliances. 

Therefore, a 100% improvement over Part L is not equivalent to the 
industry definition of net zero operational carbon which uses the EUI 
metric.

To calculate the space heating demand and EUI it is recommended 
that predictive modelling tools are used. Such as Passivhaus Planning 
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Key Performance Indicators

A number of key performance indicators (KPIs) are proposed to support new developments 
and prepare for a 1.5oC future. 

Setting a new performance baseline
The KPIs sets out the baseline performance standards that all 
new LLDC residential developments can target. The subsequent 
pages provide step-by-step guidance on how to meet these KPIs in 
practice.

Key Performance Indicators targets
Meeting all of the KPI targets could qualify the development as 
zero carbon compliant. In this report the industry definition for net 
zero operational carbon has been used, see section pages 14-15. 
We have set a specific energy use and efficient heating target for 
developments outside of the district heat network concession 
area which may have the option not to connect to the network. Any 
development that must connect to the district heat network cannot 
be considered zero carbon, and must report the predicted energy 
use intensity against the target.

Scope of KPIs
The scope of this report was to target energy efficiency at building 
level, other aspects which may also form part of a sustainability 
strategy are excluded from the proposed KPI targets. For example 
advice on electric vehicle charging, biodiversity, SUDS, street 
lighting, landscape materials and other external works are excluded 
from the remit of this report. However these can be measured and 
reported separately alongside the KPI targets as part of a more 
comprehensive sustainability strategy.
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Follow embodied carbon hierarchy for 
materials & product specification
Encourage the design team to use an embodied carbon 
hierarchy to inform material choice particularity for 
the building structure. Other constraints may eliminate 
higher options but generally prioritise in this order:
1. Natural materials e.g. timber 

2. Concrete and masonry

3. Light gauge/Cold rolled steel

4. Hot rolled steel

Prioritise low embodied carbon materials:
• Reused and recovered existing materials from local area, 

e.g. reclaimed wood for benches, reclaimed soil and stones 
for landscape design

• Natural materials from sustainably managed sources

Specify to reduce embodied carbon:
• Use local materials e.g. local brick

• Specify materials with high recycled content

• Specify products which can be recycled e.g.  polyester 
powder coated rather than anodized aluminium

Considerations for selecting manufacturers & products:
• Ask manufacturer for Environmental Product Declarations 

(EPD) and compare the impacts between products. EPDs 
produced in accordance with BS EN 15804 (2019) (dated 
post 2019) are most reliable.

• Make EPDs obligatory for structural materials, primary 
façade construction and any major materials used.

• Consider service life especially for FF&E and building 
services. More robust and long lasting materials will require 
less maintenance and fewer replacements.

• Specify manufactures which recover the materials at end 
of life of the building

8 Guidelines to consider when specifying the following 
materials:

Wood - low embodied carbon
• Prioritise specifying timber/CLT for structure over other 

high embodied carbon materials where possible

• If CLT is used for structure: encourage deeper skinnier 
beams and ‘rib deck’ products and if possible avoid a 
concrete screed topping to the CLT deck as this increases 
the overall carbon footprint. Consider the spans required 
for CLT decks to ensure material efficiency

• Consider hybrid structure e.g. CLT decks with castellated 
beams

• Specify products from sustainably sourced forest (eg FSC 
certified) will ensure forest are correctly replanted which 
reduce carbon emissions

• Reduce the transport distances as much as possible

• Ensure the wood is reused and not burnt at end of life

• Look into which wood treatment are required

• Polyurethane should be used where possible

• Be careful with glues and avoid those high in formaldehyde

Steel - high embodied carbon
• If no alternative prioritise lean design principles

• Specify recycled steel (electric arc furnace) from a region 
with low electricity grid carbon factor

• Use castellated beams to reduce the steel volume required 
whilst providing structural depth. These beams can be 
fabricated from standard EAF sourced sizes

• Materials should be bolted instead of welded to allow reuse 
for future disassembly

• Follow material hierarchy: light weight concrete blocks 
or clay blocks such as Porotherm typically have lower 
embodied carbon than cold rolled steel framing

Glass - high embodied carbon material
• Avoid curtain walling and floor to ceiling glazing if possible

• Specify high quality window units to lengthen life-span. 
Glazing is not readily recycled

Concrete - high embodied carbon
• Review alternatives with a Life Cycle Assessment expert

• If no alternative prioritise lean design principles

• Give concrete suppliers performance based low carbon concrete 
specifications and engage early with them to ensure the targets 
can be met

• For information over 50% cement replacement is typically seen in 
superstructure elements. Substructure elements have seen over 
80% cement replacement. Cement replacement such as Ground 
Granulated Blast-furnace Slag (GGBS) or Pulverised Fuel Ash 
(PFA) are commonly used in the UK

• Ensure longer strength times: 56 instead of 28 days. This will 
allow the concrete supplier to use higher volumes of cement 
replacement (need more time to cure)

• Use higher strength mix (higher carbon impact but reduces the 
volume)

• Ensure BES6001 responsible sourcing

• Specify aggregate from specific region. Use recycled aggregates 
to ensure that the embodied carbon is lower than for virgin 
aggregates

• Rib deck or pre-cast floors typically have lower embodied carbon 
than cast reinforced concrete.

Useful links
Construction material pyramid. This diagram provides an idea of 
which materials contain more or less embodied carbon. Consideration 
should also be given to the thickness of material too: https://www.
materialepyramiden.dk/
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Handover and commissioning
Ensure commissioning is carried out and prepare user 
guides for residents.

Ensure commissioning of heating, hot water, controls and 
mechanical ventilation takes place. With any performance 
issues rectified.

Check and record test results and compare to required 
performance levels. This should include the airtightness test 
results. 

Provide building and operational information to residents in 
the form of site inductions and building user guides. Ensure 
they understand how the building and systems are designed 
to operate.  Guides should include photos and instructions of 
actual systems and controls installed.

Preparing for site and build quality 
Encourage high levels of build quality. 

Consider the construction contract used to determine how 
prescriptive design teams can be with building products 
and mechanical services and controls. Where performance 
specifications are used, consider areas where the contractor 
can propose alternatives and determine whether this will still 
allow the building to meet the KPIs. 

Incorporate the performance objectives, handover and 
commissioning into the tender and programme. 

Consider the use of Passivhaus certification as a route to 
ensure construction quality on site. 

Consider appointing a clerk of works to oversee the quality of 
construction. 

4

3 Monitor and report against targets
Monitor the project post-completion and report on the 
findings. 

Monitor and collect data on the building for the first five years 
post-completion. Follow London Plan ‘Be Seen’ guidance. 

Compare the data against KPI targets and outcomes set at 
design stage as well as regulation.

Where energy consumption data is considered sensitive, 
buildings and dwellings can be aggregated to anonymise the 
data. 

Report on the data collected and any lessons learned for 
future projects.

For best practice carry out user satisfaction surveys and 
compare monitored data against user feedback. 

5

Publicly disclose
Share the findings with the industry. 

Consider publishing the headline figures and findings from the 
development to demonstrate best practice. Share lessons 
learned. 

Encourage data to be shared on the GLA London Data Store.

6
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Review of LLDC current targets
LLDC have a track record of setting exemplar performance targets. 
As demonstrated by the summary table, LLDCs current targets either 
match or exceed the new London Plan requirements. For example the 
Fabric Energy Efficiency Standards for space heating will out perform a 
10% Lean reduction in emissions. However, if you compare the current 
LLDC targets to the latest industry guidance by LETI and RIBA, the 
targets fall short of the requirements to achieve net zero carbon. The 
proposed KPIs aim to bridge this gap and bring LLDC in line with the 
latest industry targets and move towards a 1.5oC future.

Baseline review of LLDC targets

A baseline review of LLDC current targets was carried out to establish the new criteria for Key 
Performance Indicators.  The existing targets were compared against the new London Plan and 
the latest guidance by LETI and RIBA as summarised in the table on the following page.
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Queen Elizabeth Olympic Park, Stratford City and Adjacent Areas Community Energy Network Concession 
Information for Developers of Commercial-only Developments (July 2018) 

 
 

 
Table 1: Summary of long term data provided by ENGIE  

  

           

                
               

     

              
             

               

         

               
               

            
              

              
               

              

                                                           

 

Olympic Park Olympic Park Stratford City Stratford City
(ODA Site) (ODA Site) Stratford City

Assuming secondary 
network with 15%  

losses
Assuming no 

secondary network

Assuming secondary 
network with 15%  

losses
Assuming no 

secondary network
Heat split

Proportion of heat from biomass 20.5% 20.5% 4.9% 4.9%
Proportion of heat from gas boilers 10.8% 10.8% 22.0% 22.0%
Proportion of heat from CHP 68.7% 68.7% 73.1% 73.1%

Heat losses (% of heat generated)
Primary  Heat losses % of heat generated 6.5% 6.5% 5.5% 5.5%
Secondary  Heat losses % of heat supplied 
to secondary network 15.0% 0.0% 15.0% 0.0%
Total Heat losses % of heat generated 20.5% 6.5% 19.6% 5.5%
Distribution loss factor 1.258 1.069 1.245 1.058

Generator and network efficiencies
Energy Centre Biomass Boiler Efficiency 79.88% 79.88% 79.88% 79.88%
Energy Centre Gas Boiler Efficiency 82.33% 82.33% 84.80% 84.80%
Energy Centre CHP Thermal Efficiency 36.89% 36.89% 37.20% 37.20%
Energy Centre CHP Electrical  Efficiency 39.40% 39.40% 38.38% 38.38%
Parasitic' electricity factor 0.010 0.010 0.010 0.010

Total Emission Factor per Unit of Heat 
(kgCO /kWh) 0.074 0.063 0.119 0.101

             
        

 
 

      

            
                   

                
             

                  
                 
                 

    

 
Table 6 Derivation of Carbon Factors for Use in Preparing Energy Statements 

Olympic Park 
(ODA Site)

Olympic Park 
(ODA Site) 

No Secondary 
Network Stratford City

Stratford City 
No Secondary 

Network
Heat split
Proportion of heat from biomass 20 5% 20.5% 4.9% 4 9%
Proportion of heat from gas boilers 10 8% 10.8% 22.0% 22 0%
Proportion of heat from CHP 68.7% 68.7% 73.1% 73.1%
Delivered heat

Delivered heat from biomass boilers 0.205 0 205 0.049 0.049 kWh

Delivered heat from gas boilers 0.108 0.108 0.220 0.220 kWh
Delivered heat from CHP 0.687 0.687 0.731 0.731 kWh
Total heat delivered 1.000 1.000 1.000 1.000 kWh
Heat losses (% of heat generated)
Primary  Heat losses % of heat generated 6 5% 6.5% 5.5% 5 5%
Secondary  Heat losses % of heat supplied to 
secondary network 15 0% 0.0% 15.0% 0 0%

Total Heat losses % of heat generated 20 5% 6.5% 19.6% 5 5%
Distribution loss factor 1.258 1 069 1.245 1.058
Heat generated
Heat generated by biomass boilers 0.258 0 219 0.061 0.052 kWh
Heat generated by gas boilers 0.135 0.115 0.274 0.233 kWh
Heat generated by CHP 0.865 0.735 0.910 0.773 kWh
Total heat generated 1.258 1.069 1.245 1.058 kWh
Generator and network efficiencies
Energy Centre Biomass Boiler Efficiency 79.88% 79.88% 79 88% 79.88%
Energy Centre Gas Boiler Efficiency 82.33% 82.33% 84 80% 84.80%
Energy Centre CHP Thermal Efficiency 36.89% 36.89% 37 20% 37.20%
Energy Centre CHP Electrical  Efficiency 39.40% 39.40% 38 38% 38.38%
Parasitic' electricity factor 1.00% 1.00% 1 00% 1.00%
Delivered fuel
Biomass fuel delivered 0.323 0 274 0.076 0.065 kWh
Gas delivered to gas boilers 0.164 0.140 0.323 0.274 kWh
Gas delivered to CHP engines 2.344 1 992 2.446 2.079 kWh
Electricity generated from CHP 0.923 0.785 0.939 0.798 kWh
Electrical energy for heat distribution 0.013 0 011 0.012 0.011 kWh
Carbon emission factors
Biomass 0.016 0 016 0.016 0.016 kgCO /kWh
Mains Gas 0.216 0 216 0.216 0.216 kgCO /kWh
Grid Supplied Electricity 0.519 0 519 0.519 0.519 kgCO /kWh
Grid Displaced Electricity 0.519 0 519 0.519 0.519 kgCO /kWh
Carbon emissions
Biomass carbon emissions 0.005 0 004 0.001 0.001 kgCO /kWh
Gas boiler carbon emissions 0.036 0 030 0.070 0.059 kgCO /kWh
Gas CHP carbon emissions 0.506 0.430 0.528 0.449 kgCO /kWh
Emissions for heat distribution 0.007 0 006 0.006 0.005 kgCO /kWh
Gas CHP electricity credit emissions -0.479 -0.407 -0.487 -0.414 kgCO /kWh

Total emissions factor (kgCO /kWh) 0.074 0.063 0.119 0.101 kgCO /kWh
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LLDC zero carbon workshop

A ‘zero carbon workshop’ was held on the 14th December 2020 to discuss the approach for 
the guidance and gain feedback from LLDC stakeholders. The guidance was generally well 
received and the feedback has been summarised on this page.

Workshop agenda
The workshop session provided stakeholders with an opportunity to 
help shape and give feedback on the emerging guidance document. 
During the workshop the industry definition of net zero carbon was 
presented and the next steps LLDC  would need to take to align 
themselves to this goal. The key performance indicators and the 
design guidance to deliver a zero carbon development were also 
discussed. Separate energy use targets were shown for inside and 
outside the district heat network concession area. The main feedback 
from the session is summarised below and has been assimilated into 
the final guidance document.

Feedback summary
• Key Performance Indicators (KPIs) - there was wide consensus 

on the proposed KPIs although there were some anticipation over 
whether these targets could be met in practice, especially relating 
to supply of heat.  

We have given practical steps within the guidances to 
demonstrate how KPIs can be delivered in practice. Any 
future shortfalls from in-use performance should form part 
of the annual learning and reporting in order to encourage 
improvement on subsequent developments.

• Zero carbon trajectory - general concern was expressed over 
pressure to connect to the district heat network which could 
jeopardise meeting LLDC’s 2030 zero carbon target. 

LLDC will continue to have discussion with the heat network 
operator and seek low carbon options where possible.

• Evidence base for zero carbon pathway- it was discussed that 
this report would provide an objective evidence base for LLDC 
to promote the case for a more rapid decarbonisation strategy 
for the heat network and the means to move away from carbon 
hungry approaches wherever possible.

• Honesty and integrity - it was recognised that being upfront 
about LLDC current zero carbon trajectory was the first step to 
shifting mindsets towards an alternative net zero carbon pathway.

• Development guidance rather than policy - there were 
questions over whether the proposed KPIs could be used to inform 
LLDC policy. 

Whilst this could be the case it was acknowledged that the 
intention of this document was to provide pragmatic guidance 
specifically for the development arm of LLDC.
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70%

90%

80%

Opinion poll on the emerging design guide

The guidance covers relevant topics that are useful to my role

The guidance clearly demonstrates how net zero carbon 
developments can be delivered in practice

I believe I can follow guidance to achieve all key performance 
indicator targets

The guidance gives a clear idea of what ultra low energy design is

The format of the guide seemed accessible and easy to use

I am confident that all of LLDC energy and carbon aspirations 
can be met by following this guidance

I can imagine this guide being used to set briefing criteria for all 
LLDC developments

I can imagine using this guide on a day-to-day basis

I can imagine giving this guide for others to use

I would be confident to explain best practice sustainable design 
to others with the help of the guide.
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LETI Archetypes
We have included copies of three of the most relevant archetypes on 
the pages that follow: 
• Small scale housing 
• Medium and large scale housing
• Commercial offices. 

These archetypes contain many of the figures used to help guide the 
KPIs set out in this report.

More information can be found here: https://www.leti.london/cedg

LETI Archetypes

The LETI Climate Emergency Design Guide contains guidance on four building archetypes that 
make up the majority of new buildings in the UK. Taken together they represent 75% of the new 
buildings likely to be built between now and 2050.
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