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Introduction and welcome 

The Zero Carbon Hub has now published guidance to 
support each of the three steps incorporated in the 
Government's policy for zero carbon homes. From 2016 
our new homes will: 

-   have high standards of fabric energy efficiency, to 
 reduce energy demand; 

-   incorporate low carbon energy technologies, to 
 reduce carbon emissions from heat and power 
 generation; 

-  through an Allowable Solutions mechanism, 
increase investment in carbon-saving 
infrastructure and community projects.  

In developing and refining the standards and frameworks to support the house building industry in 
delivering these objectives, much can be learned from those who have already strived to align with 
the emerging zero carbon policy. In this guide we feature four developments whose project teams 
have risen to the 2016 challenge and shown how the flexibility inherent within current guidance can 
work to achieve successful, practical outcomes. Importantly we can align these projects to a suite of 
strategies or approaches that offer broad principles for others to follow, depending on their current 
direction of innovation.   

At the point of writing, policy on zero carbon homes is still evolving and some uncertainty remains, in 
particular, about the way the Allowable Solutions will operate and be delivered. For this reason 
readers should recognise that in this Guide the Zero Carbon Hub is presenting our current 
understanding of what will need to become normal business from 2016. 

At this time of ongoing financial constraint, it is a huge reassurance that the house building sector and 
its clients not only remain active in its pursuit of the zero carbon target, but are also willing to share  
experiences openly for wider benefit. 

 
Neil Jefferson 
Chief Executive  
Zero Carbon Hub 
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Standings Court, Horsham

A pioneering fabric-focused solution 
completed in 2012 by Saxon Weald 
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1 Introducing the 2016  
zero carbon home 

How do we define zero carbon? 
Until 2008 house builders faced a zero carbon definition which effectively required all 
CO2 emissions to be reduced to zero through on-site means. Both ‘regulated’ 
emissions (from heating, cooling, ventilation and lighting) and ‘unregulated’ emissions 
(from household appliances) had to be accounted for. It was soon recognised that the 
cost of building to this definition (Code for Sustainable Homes, Level 6), and its 
impracticality on many sites, meant that delivering zero carbon through an entirely on-
site strategy was not the right approach for mainstream housing production.  

In 2009 the concept of ‘Allowable Solutions’ was proposed by Government. By 
paying into an Allowable Solutions fund (to pump-prime carbon-saving projects 
elsewhere), a lower on-site emissions target could be set for house builders, while 
preserving the zero carbon policy goal. An additional major change, in the March 
2011budget, was the removal of unregulated emissions from the definition. 

The Government's zero carbon homes policy is normally shown as a hierarchical 
triangle, shown in Figure 1.  

 

 

 

 

Working the CO2 emissions down to zero 
In this guide, the green and blue graphic in Figure 2 is used to display the different 
approaches to meeting zero carbon. It shows intuitively what designers and house 
builders really have to do to meet the definition, emphasising how emissions 
reductions can be worked downwards towards zero. Also, through the size of each 
box or arrow, the graphic shows the pattern of emissions reductions within each of 
the approaches featured. In addition, Figure 2 includes terminology and the 
performance targets proposed for 2016, when zero carbon homes are expected 
to become a become a legal requirement through the Building Regulations. 
When designers aim for a new standard their starting point will often be their 
existing design type, and they improve the specification, or opt for a new 
approach, in order to work down towards zero carbon.* Because 2006 Part L is 
still commonly in use, this is the starting point illustrated in Figure 2. 
 
*In this guide all references to 'carbon' indicate emissions of carbon dioxide (CO2) - see page 26 

Figure 1  The three parts of the 
Government's stepped policy 
approach to zero carbon homes. 

 Zero carbon is achieved through: 

• good fabric energy efficiency,  

• inclusion of on-site low carbon heat and 
power technologies, and  

• use of Allowable Solutions to compensate 
for carbon emissions reductions that are 
difficult to achieve on site  
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Figure 2  Designing down to zero carbon. Introducing the carbon-reduction graphic (coloured green and blue) 
which is used in this guide to compare delivery approaches for zero carbon homes  

*The figures in this chart are calculated using 2016 carbon emission factors (the carbon emissions for grid electricity and other fuels 
anticipated for 2016)  

**Regulated energy use = energy use regulated by Approved Documents L (space  
heating and cooling, hot water, lighting and ventilation) 

The two-tone green arrow represents the carbon that must be eliminated solely 
by the design and construction of the home, and achieved by a tightly-integrated 
combination of: 

1  Fabric (building envelope) improvements (U-values, airtightness, etc) and  

2  Low carbon heat and power technologies (high-efficiency boilers, 
photovoltaic panels, solar hot water, etc). 

These on-site measures, together, will need to ensure that the design is capable 
of meeting the proposed Carbon Compliance limit of 11 kgCO2/m2/year. In 
effect this means an emissions reduction of around 17 kgCO2/m2/year compared 
with a similar house built to 2006 standards. The remaining carbon (in this case 
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11 kgCO2/m2/year) is the amount that may, through choice, be addressed using 
Allowable Solutions. 

Readers familiar with the SAP and Part L will recognise that a dwelling’s Carbon 
Compliance target level is essentially the same concept as the existing Target 
Emission Rate (TER). The term Dwelling Emission Rate (DER) will continue in use 
to define the emissions calculated for a particular dwelling design. By 2016, 
changes may have been introduced within the compliance methodology to ensure 
that the design calculation is more accurately predictive of what is achieved on site. 
Appendix 1 explains in more detail the relationship between these terms. 

How will a home qualify as zero carbon? 
As shown in Figure 2, there are three core requirements which must all be met for a 
home to qualify as zero carbon: 

1  the fabric performance must, at a minimum, comply with the defined standard 
known as the Fabric Energy Efficiency Standard (FEES) [coloured light green] and 

2  whatever carbon emissions remain after consideration of heating, cooling lighting 
and ventilation [coloured blue], must be less than or equal to the Carbon 
Compliance limit established for zero carbon homes, and  

3  the remaining carbon emissions (after requirements 1 and 2 have been met) 
[coloured blue] must be reduced to zero. 

Requirement 3 may be met by deliberately ‘over-performing’ on requirements 1 
and 2 so that there are in fact no remaining emissions from regulated energy 
use, or may be met by investing in Allowable Solutions.  

It is possible in principle to achieve zero carbon using any type of heating system 
(including both individual home systems and communal heating), although in 
practice certain combinations of heating system, controls, hot water, etc. will 
prove easier than others. Some ‘standard’ technologies, such as condensing gas 
boilers, may be part of the design solution, alongside low and zero carbon 
options. This is discussed further in Chapter 3. 

Extensive consultation by the Zero Carbon Hub (see 1) has derived 
performance targets (Table 1) that are considered appropriate for different home 
types. 
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Table 1  On-site performance targets proposed for zero carbon homes 
  

On-site targets proposed for zero carbon homes 

The Fabric Energy Efficiency Standard (FEES) is the proposed maximum space heating 
and cooling energy demand for zero carbon homes. 
FEES is expressed in terms of energy demand (kWh/m2/year), which provides a stable target 
for design and construction of the building envelope. It ensures that a good minimum 
standard for fabric (the longest-lasting part of a home) will become embedded in every 
developer's housing portfolio. FEES can be achieved by a variety of building specifications 
including traditional masonry cavity walls.  

The Carbon Compliance limit is the maximum permitted amount of CO2 arising from 
heating, cooling, hot water use, lighting and ventilation.  
This is expressed in carbon terms (kgCO2/m

2/year) to provide a clear link with the 
Government's carbon reduction strategy. The Carbon Compliance standard can be met by 
a wide range of heating/fuel types. 

Built form 
Fabric Standard (FEES) 
(max. energy demand for space  
heating & cooling) 

Carbon Compliance  
(max. on-site carbon emissions from the  
home's design & construction) 

Detached houses  46 kWh/m2/year 10 kgCO2/m
2/year 

Semi-detached houses 46 kWh/m2/year 11 kgCO2/m
2/year 

End of terrace houses 46 kWh/m2/year 11 kgCO2/m
2/year 

Mid terrace houses 39 kWh/m2/year 11 kgCO2/m
2/year 

Apartment blocks 39 kWh/m2/year 14 kgCO2/m
2/year   (up to 4 storeys) 

 

House types   For simplicity in this guide, the semi-detached house is used as an example, 
and whenever figures for FEES or Carbon Compliance are used, these refer to the semi-
detached case. Please note that the approaches presented on pages 9-12 can be applied 
equally well to other house types. More detailed guidance has been published by the Zero 
Carbon Hub (see 2) for dealing with specific variants of the main house types shown in this 
table. As yet no values have been defined or proposed for taller apartment blocks.  

Status of these targets  The Fabric Energy Efficiency and Carbon Compliance figures are 
minimum standards proposed for use in 2016. They have the wide support of industry and 
environmental groups and can be viewed as consolidated proposals for inclusion in Part L 2016. 
The Government has accepted FEES methodology as part of compliance to the Energy Criterion 
in the Code for Sustainable Homes and consulted on the early adoption of FEES (or a step 
towards FEES) within Part L 2013. The performance targets shown above are not yet 
established as Government policy, however they are expected to form part of the normal Part L 
2016 consultation process. Note that the Carbon Compliance figures are derived using 2016 
carbon emission factors. 
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Role of Allowable Solutions  
The emissions which remain after the Fabric Energy Efficiency (FEES) and Carbon 
Compliance requirements have been met can be eliminated in two ways: 

• by using Allowable Solutions alone, or 

• by pushing the contribution from fabric and/or low carbon energy 
technologies, together with a smaller (possibly zero) contribution from 
Allowable Solutions. 

Through an Allowable Solutions framework, developers will pay or invest to cover 
any carbon they cannot deliver through their designs. Zero Carbon Hub 
recommendations on framework structure (see 3 & 4) and how Allowable 
Solutions might be selected (see 5) are currently under Government 
consideration. However it is expected that the initial choice for developers will be 
either: 

1 To pay into a carbon fund (Type 1 Allowable Solution).  Here the payments 
from developers would be accumulated and the fund manager will take 
responsibility for investing in suitable Allowable Solutions projects - a wide range of 
carbon-saving projects could qualify as Allowable Solutions (see page 31). It is 
expected that Local Planning Authorities will have the option to set up carbon 
funds and may establish local priorities for particular Allowable Solutions.   

2  To invest in carbon-saving projects associated directly with their own 
developments (Type 2 Allowable Solution). Here the most obvious example 
would be when a developer invests directly in an extension of an existing district 
heat scheme.  

Carbon funds and heat network extension Allowable Solutions are the choices 
assumed in the examples included in this report, and are described in more detail 
on pages 13 and 14. A more detailed examination of the Allowable Solutions 
concept, including some examples of approaches being developed by Local 
Authorities is provided in Appendix 3 (page 28).  

 

  

Figure 3  Allowable Solutions payments could support a wide range of carbon-saving projects, including:
1 Heat network extension, 2 Small scale hydro, 3 Bio-digestion plant, 4 LED street lighting, 5 Upgrade of CHP plant, 6 Renewable 
wind power, 7 Electric car recharging station. Also see Figure 9, page 31, for a fuller list of potential Allowable Solutions projects  
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2 What are the basic ways of 
achieving zero carbon? 

In this chapter we introduce three strategic design approaches (summarised in 
Figure 4)  for complying with the zero carbon definition: 

 Approach A    Balanced 

 Approach B    Extreme Fabric 

 Approach C    Extreme LC (Low Carbon) Technologies  

Figure 4 The three strategic design approaches compared. Choice will be determined by a number of considerations, 
principally cost, site variables, project team experience and client requirements. The example schemes on pages 15 to 23 give insights into 
why a particular approach was favoured in each case  

To illustrate the Allowable Solutions contribution we feature: 

 Allowable Solution Type 1   Pay into a carbon fund 

 Allowable Solution Type 2   Invest in a district heating extension 
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The amount of remaining carbon*  

The amount of remaining carbon (CO2) that must be addressed using Allowable Solutions, is currently 
defined by Government as the amount that is emitted over 30 years. In the semi-detached home 
example above (built to the proposed Carbon Compliance level) the remaining CO2 emitted is 11 kg for 
each m2 of habitable floor area for 30 years. So, for an 85m2 semi-detached home: 

11 x 85 x 30 = 28,050 kg (about 28 tonnes) of CO2 will need to be paid for through the 
Allowable Solutions mechanism. 

Payment via a carbon fund (Allowable Solution Type 1) Though the cost of carbon has not been 
agreed, an illustrative figure of £46 per tonne of CO2 has been put forward by Government (see 6) for 
policy impact assessment**. Using the £46 figure, the one-off Allowable Solutions payment for our 
example home would be: 

28.05 x 46 = £1,290 per home  

(or, for example, a single payment of £64,500 for a development of 50 such homes). 

   * Note that 'remaining carbon' is sometimes expressed as 'residual carbon'. Both terms have the same meaning.  
 ** The £46 per tonne of CO2 is not an agreed price or a policy proposal. Variation in carbon price may be encountered in use by 

existing carbon offset funds. 

Approach A   Balanced 
A typical Balanced approach comprises homes with: 

• fabric performance approximately at the FEES level, and which, 

• with a moderate but pragmatic focus on low carbon technologies, 
achieves overall emissions at or below the Carbon Compliance level 
(eg. a Dwelling Emission Rate of 11 kgCO2/m2/year for a semi-
detached home). 

Such a design meets two of the three requirements for zero carbon and 
will be fully compliant once the remaining emissions, in this case 
11 kg/m2/year, are eliminated using Allowable Solutions. 

Schematically this is shown in Figure 5, with fabric energy efficiency and 
on-site low carbon heat and power making roughly equivalent 
contributions to the overall carbon emissions reduction. 

As indicated, Allowable Solutions are relied on to reduce the remaining 
carbon emissions (11 kgCO2/m2/year) to zero. When using this 
approach it is anticipated that developers will commonly choose 
Allowable Solution Type 1, ie. to pay into a carbon fund at a defined 
rate per tonne of CO2 for the scheme as a whole (see box below). 

The benefits of this approach: 
The balanced approach will become familiar to many house builders. 
It is likely to be closest to schemes they have built before, and could 
become accepted as a ‘safe’ or ‘standard’ approach.  

Figure 5  Approach A - Balanced 
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Approach B  Extreme Fabric   

A typical Extreme Fabric approach will consist of homes with: 

• fabric performance considerably in advance of FEES (usually at the 
equivalent of the Passivhaus level or better – see box below), and 
which  

• with little, if any, on-site low carbon energy technology, has overall 
emissions at or below the Carbon Compliance level (eg. a Dwelling 
Emission Rate of 11 kgCO2/m2/year) for the semi-detached example. 

Though having a markedly different specification to Approach A, the 
Extreme Fabric Approach meets two of the three requirements of zero 
carbon, and again will be fully compliant once the remaining carbon 
emissions (11 kgCO2/m2/year) are eliminated using Allowable Solutions. 

Schematically (Figure 6), this is shown with a much larger proportion of 
the overall emissions reduction being achieved by fabric energy efficiency 
measures. As with Approach A, Allowable Solutions will be used to 
reduce the remaining carbon emissions to zero. Again, it is anticipated that 
developers who choose Approach B will commonly choose Allowable 
Solution Type 1, ie. to pay into an energy fund at a defined rate per 
tonne of carbon. 

The benefits of this approach:  
The Extreme Fabric approach is a robust and durable way of reducing 
carbon emissions. It also achieves significant reductions in primary energy 
consumption. The formal Passivhaus route is an example of the Extreme 
Fabric approach, and offers designers an established standard with an 
experienced UK support network and associated certification scheme. 

  

 
The Passivhaus standard - an established 'Extreme Fabric' approach 
The Passivhaus approach to low energy building design (compared below with an example specification 
that would meet the FEES for a semi-detached home) was pioneered by the Passivhaus Institut in 
Germany, and worldwide around 37,000 Passivhaus-compliant dwellings have been built to date. The 
principles include very high levels of insulation, rigorous attention to airtightness, elimination of all 
thermal bridges and reliance on MVHR (mechanical ventilation with heat recovery) for indoor air quality 
and thermal comfort (see 7 & 8). 

        FEES   Passivhaus 

 Average U-value, W/m2/K    0.13 - 0.18  0.10 - 0.15 

 Air permeability rate m3/h/m2 @50Pa  5.0   1.0* 

 Thermal bridge (y-value), W/m2/k   0.05   0.02** 

 Space heating/cooling demand, kWh/m2/year  46   25-30*** (approx) 

    *  Passivhaus actually specifies 0.6 ACH @50Pa - approximately equal to 1.0 m3/h/m2 @50Pa. 

  ** Figure expressed in UK thermal bridging conventions.  

***  Passivhaus actually specifies 15 kWh/m2/year but uses different conventions to FEES.  
 Using the FEES conventions the 15 kWh/m2/year translates to approximately 25–30 kWh/m2/year.  

Figure 6  Approach B - Extreme 
Fabric: Pushing fabric performance  
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Approach C  Extreme Low Carbon Technologies  
This approach targets the achievement of the zero carbon using only fabric 
and on-site low carbon energy technologies. It relies on a very high-
performance fabric and extensive use of energy technologies. A typical 
Extreme Low Carbon (LC) Technologies solution will: 

• or beyond  the Passivhaus level) and 

• exploit on-site low/zero carbon energy technology to the maximum, in 
order to reduce overall emissions far beyond the proposed Carbon 
Compliance standard (and typically targeting zero regulated emissions, 
ie the requirement for Code for Sustainable Homes Level 5). 

Designs that reach zero regulated emissions in these two steps immediately 
meet all three of the requirements of zero carbon, having no remaining 
carbon emissions to be eliminated. By definition, there is therefore no 
requirement for any Allowable Solutions. Designs which comply in this 
way will be able to adopt a number of options: capitalising, for example, on 
the carbon-saving potential of biomass boilers, very high fabric performance, 
or solar design (eg to maximise the area of South-facing roof for 
photovoltaic panels).   

Schematically, this approach is shown in Figure 7 with the entire carbon 
emissions reduction being achieved on site. In any situation where a 
design fell short of the demanding target set in Approach C, a 
compensating Allowable Solutions payment could be made to achieve 
zero carbon status. 

The benefits of this approach:   
Extreme LC Technologies is a highly aspirational approach which might, for 
example, be required by clients who see themselves at the leading edge of 
sustainability. Potentially it is a highly scalable approach - ie. once the site 
infrastructure is in place it is relatively simple to increase the capacity of the 
associated equipment. It is however likely to be a more costly approach and 
technically more difficult to achieve on some sites, compared with 
Approaches A or B. 

  

Figure 7  Approach C - Extreme  
LC Technologies: Pushing low carbon 
technologies - both fabric and on-site heat and 
power.  
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 Allowable Solution Type 1   

Pay into a carbon fund 
It is anticipated that many developers will select the straightforward Allowable 
Solutions option of paying into a carbon fund. The proposed carbon fund 
mechanism is summarised in Figure 8 and described in more detail elsewhere  
(see 4). Carbon fund managers will be responsible for investing in projects 
which reliably deliver carbon savings and for ensuring that these savings can be 
robustly linked with an individual developer's Allowable Solutions payment. 

A carbon fund is essentially a mechanism which solves problems of timing 
(where the Allowable Solution project is completed later, sometimes years, 
after the associated housing development) or geography (where the 
Allowable Solution project is implemented in a different locality to the 
associated housing development). In some cases developers may wish to 
work in partnership to create private carbon funds and manage the selection 
and on-going performance of Allowable Solutions projects.  

The current understanding of the likely cost of Allowable Solutions to 
developers when paying via a carbon fund is detailed in the box on page 10.  

  
Figure 8  How the carbon fund option might operate - the fund will need to 
deliver verifiable carbon savings for developers' Allowable Solutions payments 

*Possibly via the Green Investment Bank (GIB) 
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Allowable Solution Type 2  
Invest in a district heating  
extension 
District heating (DH) schemes might serve only a limited number of homes (eg. 
20-50), or they may serve a mixed housing, community and commercial 
development the size of a town or even a city. At the smaller end of this scale a 
DH scheme will normally provide heating and hot water only, while with 
increasing size it becomes more viable to include cogeneration plant such as 
combined heat and power (CHP) in parallel with the central boilers. 

Where mains gas in unavailable, district heating options include communal electric 
ground-source heat pumps (GSHPs) and biomass-fuelled boilers which would 
qualify as a renewable heat source.  At the larger scale, biomass-fuelled CHP 
systems are also available.  

DH networks are normally installed and operated by a specialist management 
company known as an Energy Services Company, or ESCO. As well as taking 
responsibility for supplying the heat (and, where applicable, power) to the building 
occupiers, the ESCO maintains the system and runs the metering and billing 
service. See the report by the Energy Saving Trust (see 9) for more detail.  

Like any zero carbon home, those served by a district heating or CHP system may 
have adopted the 'Balanced' or 'Extreme Fabric' approaches, and therefore have a 
requirement for an Allowable Solution to eliminate the remaining carbon. Provided 
that the DH/CHP scheme has excess capacity, or has the potential to be upsized, it 
can support extensions of heat network pipework to nearby existing developments 
and deliver carbon savings as an Allowable Solutions project. 

In practice it is extremely unlikely that a housing developer would physically install 
the additional pipework, and it is more likely that a financial payment would be 
made to the ESCO to enable the extension to take place. The details of the 
financial and carbon accounting mechanisms are still under discussion within 
Government and industry at the time of writing. It is thought that the district 
heating extension option could have significant cost benefits due to its potential for 
attracting additional investment (see 10). Also, depending on the financial value of 
the carbon saved by the infrastructure extension this Allowable Solution could be 
cheaper than either further on-site energy technologies or paying into a general 
carbon fund. A possible model for this Allowable Solution option is explored in 
more detail at the end of Appendix 3.  
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3 Zero carbon schemes in practice  

In this chapter we feature four schemes that have adopted the approaches described on pages 9 to 14. In all 
cases, carbon emissions were calculated using methodology current at the time.  

Abbey Walk  Storrington 
Approach A (Balanced) coupled with Allowable Solutions Type 1 

A development of 12 family homes using a balanced mix of fabric, on-site 
low carbon energy technologies and Allowable Solutions, by Greenoak 
Housing Association. 

Standings Court  Horsham  
Approach B (Extreme Fabric) coupled with Allowable Solutions Type 1 

Includes 12 homes  certified to the Passivhaus standard,  
by Saxon Weald Homes Ltd and Osborne.  

Graylingwell Park  Chichester 
Approach B (Extreme Fabric) coupled with Allowable Solutions Type 2 

A mixed development including 780 homes and a centralised gas-fired 
combined heat and power system, by Affinity Sutton and Linden Homes.  

Lovejoy Lane  Windsor  

Approach C (Extreme Low Carbon Technologies) 

A development of 8 houses which comply with the zero carbon standard 
without using Allowable Solutions, by Radian and Osborne.  
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Balanced 
Fabric energy efficiency, 

On-site low-carbon heat 
and power, and  

Allowable Solutions  

in roughly equal measure 
 

Individual heating 
systems  
High efficiency, 
condensing gas boilers, 
solar hot water and 
MVHR 

Allowable Solution
Pay into a carbon  
fund  

Abbey Walk 
Zero Carbon Approach A:  

 
 

Abbey Walk, Storrington                                  Completed 2010 

12 family homes in West Sussex; floor areas 80–105m2. 

Fabric 
 Timber frame construction 

 Airtight, heated envelope extending into the apex of the roof 
providing space for a mezzanine and eliminating a cold loft   

 Service void in the walls accommodating pipes and wires without 
penetrating the airtight membrane 

 Overall specification slightly better than the Fabric Energy 
Efficiency Standard (FEES):  

• External walls U value  0.15 W/m2/K 

• Roof and Floor U value  0.10 W/m2/K 

• Thermal bridging  Y value 0.06 W/m2/K 

• Air permeability rate typically           3.0 m3/h/m2@50Pa 

Low/zero carbon energy technologies 
 High-efficiency condensing gas boilers  

 Solar hot water with thermal stores 

 Mechanical ventilation with heat recovery (MVHR)  

 100% low energy lights.  

Remaining CO2   
 Typical DER: 10.9 kg/m2/year. 

£
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Suggested Allowable Solution to reach 
zero carbon   
Given that the scheme complies with both the FEES and 
the Carbon Compliance requirements, the simplest way 
for it to become zero carbon would be for the 
developer to pay into a community or private carbon 
fund. The cost in the case of Abbey Walk would be 
between £1,300 and £1,700 per unit, depending upon 
size. 

Why did they do it this way? 
Greenoak’s aim was to develop a replicable model to 
reduce emissions and other environmental impacts with 
cost effective and trouble-free measures. Greenoak also 
found that renewable electricity was difficult to provide in 
a cost effective manner using PVs, wind or CHP on small 
developments, another reason to direct resources into a 
high performance yet cost effective envelope. This 
approach resulted in what Greenoak term 'built-in, not 
bolt-on' performance. 

No special budget was available over and above the 
normal cost to achieve Code for Sustainable Homes 
Level 4, so the aim was to achieve best value, high 
performance homes within the normal cost range. 

It is important to note that Greenoak did not actually set 
out to build a zero carbon scheme at Abbey Walk. 
However, a simple payment into a carbon fund would 
make the scheme officially zero carbon without any 
changes to their 'tried and tested' philosophy.  

 

 

 

 

 
Credits 
Scheme developer: Greenoak Housing  
                     Association  

Architect:  Jon Broome Architects 

Energy assessor: ndesign 
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Extreme  
fabric 
Enhanced fabric energy 
efficiency, 

Some on-site low-carbon 
heat and power, and  

Allowable Solutions  

with a focus on fabric 
performance  
 

Individual heating 
systems 
High efficiency 
condensing gas 
boilers, solar hot 
water and MVHR

Allowable Solution  
Pay into a carbon fund  

Standings Court, Horsham           Completed 2012 
38 homes for affordable rent, of which 12 (featured here) are built and  
certified to the Passivhaus standard. Floor areas typically 121 m2. 

Fabric 

 Structural insulated panel system (SIPS), resulting in a very airtight, 
well-insulated structure with near-zero thermal bridging  

 Early inclusion of the airtightness tape manufacturer in the 
decision-making process 

 Rigorous focus on detailing  

 SIPS manufacturer provided an assessment of the working 
drawings on an ongoing basis  

 Overall fabric specification to the Passivhaus standard:  

• External walls, Roof  
and Floor U value   0.08 to 0.11 W/m2/K 

• Windows U value                   0.8 W/m2/K (triple glazed) 

• Thermal bridging Y value        0.02 W/m2/K 

• Air permeability rate              ≤0.6 m3/h/m2@50Pa   

Low/zero carbon technologies 
 High-efficiency condensing gas boilers  

 Solar hot water with thermal stores 

 Mechanical ventilation with heat recovery (MVHR) 

 100% low energy lights  

 Optimised passive solar orientation.  

Remaining CO2   
 DERs range from 9.9 to 10.7 kg/m2/year 

£

Standings Court 

Zero Carbon Approach B: 
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Suggested Allowable Solution to reach zero carbon:   
These Passivhaus homes significantly exceed the fabric standard (FEES) 
proposed for zero homes and have overall emissions slightly better than 
those proposed for the Carbon Compliance standard. In order to qualify 
as zero carbon, the developer could simply choose to pay into a carbon 
fund at a cost, for Standings Court, of between £1,600 and £1,800 per 
unit depending upon size. In practice this is likely to be the preferred 
option where the design philosophy has been to maximise the fabric 
performance of the buildings. 
 
Why did they do it this way? 
Saxon Weald Homes regard the scheme as a flagship development, 
providing homes of the highest standard which will not only save the 
residents money but will also help the Association with its environmental 
commitments.   
 
Designing and building to the 'extreme fabric' Passivhaus standard, means 
that the homes should be energy efficient with year-round comfort and a 
good indoor climate, without the need for complex space heating or 
cooling systems. The use of SIPS enabled the homes to be built with the 
necessary attention to detail and rigorous design/construction processes.  
It also increased the speed of construction. 
 
 
 
 

 

 

 

 

  

Credits 
Scheme developer:  Saxon Weald Homes Ltd
 and  
                       Osborne  

Architect:  MH Architects 

Energy assessors:  Brooks Devlin 
 and 
                       Warm: Low Energy 
 Building Practice 

Note Of the 38 homes on this development, 
12 were built and certified to Passivhaus 
standards (these also achieved Level 4 of the 
Code for Sustainable Homes). The remainder 
were built to Level 5 of the Code. Saxon 
Weald wished to demonstrate and compare 
both approaches to zero carbon. 
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Extreme  
fabric 
Enhanced fabric energy 
efficiency, 

Some on-site low-carbon 
heat and power, and  

Allowable Solutions  

 

District heating 
Gas-fired CHP 
supplying heat and 
hot water 

Allowable 
Solution  
extension of heat 
pipe network  

 

Graylingwell Park, Chichester                     First phase completed 2010  

A net zero carbon, mixed development comprising 780 homes (105 newbuild and 6 refurbishments in 
the first phase), 2,000 m2 of community use and 5,800 m2 commercial space. Centralised gas-fired 
combined heat and power (CHP) system run by an independent energy services company (ESCO). 

Fabric: 
 Closed panel factory-insulated timber frame system 

 Overall fabric performance in excess of the FEES standard:  

• External walls U value 0.17 W/m2/K 

• Roof  U value  0.13 W/m2/K 

• Floor U value 0.15 W/m2/K 

• Windows U value 1.2 W/m2/K   

• Thermal bridging Y value 0.04 W/m2/K 

• Air permeability rate typically  3.0 m3/h/m2@50Pa 

Low/zero carbon technologies: 

 Gas-fired CHP unit supplying heat and hot water to the buildings 
via a district heat main 

 CHP’s electricity generation entirely exported via the National Grid 

 Of the 111 homes in the first phase, 82 have photovoltaic panels 
(approx. 3 kWp, ie. 22 m2, per home)   

 The remaining 29 homes in this phase omit the PVs, and there are 
no plans for any further deployment across the balance of the 
development. Hence ultimately 90% of the homes will be without 
PVs, making this the predominant design philosophy 

 MVHR and 100% low energy lights throughout.   

  

Graylingwell Park 

Zero Carbon Approach B: 
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Remaining CO2:   
 Typical DER (without PVs): 5.4 kg/m2/yr. 

Suggested Allowable Solution to reach zero 
carbon:   
Schemes such as Graylingwell Park have the unique 
opportunity to provide low-carbon heat to neighbouring 
developments by extending their district heating 
pipework, as described on page 14.  

Why did they do it this way? 
Graylingwell Park aspires to be the largest carbon neutral 
community in the UK, covering 34 hectares of countryside 
and integrating housing, parkland, sports grounds, artists’ 
studios, and facilities such as a café and a farmers’ market. 
Transport initiatives include dedicated bus and cycle lanes, 
and a car club. The energy centre which houses the CHP 
system is deliberately visible and will help to educate children 
about the importance of environmental action. 
 
At the planning stage, the energy strategy was carried out on 
a whole-site basis; by considering the energy demands of 
the housing, commercial space and community buildings as a 
whole, the decision to use a CHP system was clear. The 
initial design intent was to achieve the original Code Level 6 
zero carbon definition (which would also account for carbon 
emissions from appliance use). This was to be achieved 60% 
via the on-site strategy described above, plus 40% via the 
installation of a 1 MW wind turbine. 

 
 
 
  

Credits 
Scheme developer: Affinity Sutton 
 and   
               Linden Homes 

Architect:  John Thompson  
                    and Partners  

Energy assessor:  WSP 
 and 
 John Bodington 

ESCO:  Graylingwell Energy 
 (Regeneco) 
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Extreme  
Low Carbon 
Technologies 

Enhanced fabric energy 
efficiency and... 

significant on-site low-
carbon heat and power.  

No Allowable Solutions 
investment required 

Individual heating 
Mostly fitted with 
high efficiency, 
condensing gas 
boilers, solar hot 
water and MVHR 

 

Lovejoy Lane, Windsor        Completed 2011 

Nine, three-bedroom houses comprising semi-detached, mid-terraces and end-terraces. Eight built to the current 
definition of zero carbon and one to the previous definition, all using on-site measures alone. Floor areas 94-116 m2. 

Fabric: 
 Structural insulated panel system (SIPS). 

 Overall fabric performance in excess of the FEES standard:  

• External walls U value   0.18 W/m2/K 

• Roof U value  0.10 W/m2/K 

• Floor U value   0.15 W/m2/K 

• Windows U value  0.8 W/m2/K (triple glazed) 

• Thermal bridging Y value 0.08 W/m2/K 

• Air permeability rate typically  5.0 m3/h/m2@50Pa 

Low/zero carbon technologies: 

 Significant areas of photovoltaic panels - to reach zero regulated 
emissions, between 3.2 and 3.8 kWp (23 to 27 m2) of PV per 
home  

 Seven homes heated by high-efficiency, condensing gas boilers,  
and one (for comparison) by an air-to-water heat pump   

 Five homes with solar hot water systems 

 All homes have whole-house mechanical ventilation with heat 
recovery (MVHR) and 100% low energy lights 

 Southerly site orientation exploited to the maximum, for both 
passive and active solar features. 

  

Allowable 
Solutions  
None required  

Lovejoy Lane  
Zero Carbon Approach C: 
 

 

None  
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Remaining CO2   

 DERs are in the range -0.2 to -1.7 kg CO2/m
2/year (note: negative). This 

signifies that the dwellings’ regulated carbon emissions are reduced to 
zero (in fact marginally better than zero) entirely via the combination of 
fabric and on-site low carbon energy technologies.  

Suggested Allowable Solution to reach zero carbon:   
There is no need for any Allowable Solutions in this scheme.  

Why did they do it this way? 
Radian set out to produce a sustainable and highly efficient scheme 
without compromising on design. Their Group strategy allowed for the 
development of a flagship exemplar Code for Sustainable Homes project. 
While at the time of design, eight of the nine homes would not have 
qualified as zero carbon, they would be compliant with the revised 
standards proposed for 2016. 

Radian’s fundamental philosophy of installing PV panels was driven by 
capital cost and because of their experience from other similar schemes. 
For heating, ground conditions prevented the use of ground source heat 
pumps, so air source heat pumps were considered.  However, Radian 
had some concerns about their long term reliability, so they installed air 
source heat pumps in one dwelling and fitted the remainder with high 
efficiency gas boilers; they will now make direct comparisons to establish 
efficiency, reliability and cost savings. 

It was important that the architect considered the low carbon energy 
technology carefully during the design stage; in particular sufficient storage 
space had to be designed-in for the plant and electrical equipment that is 
associated with the technologies. 

Radian have found with their Extreme LC Technology homes here and 
elsewhere that it is necessary to give residents ‘teach-ins’ on how to deal 
with the technologies and to help them understand their home 
environment. 
 

 
Credits  
Scheme developer:  Radian  

Architect:    Edgington Spink 
     and Hyne 

Energy assessor:   Osborne 

Note  The one home built to Code Level 
6 surpasses the anticipated zero carbon 
homes standards. This review only 
considers the performance of the other 8 
homes against the Extreme Low Carbon 
Technologies approach.  
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Further reading and references 
1  Carbon Compliance - setting an appropriate limit for zero carbon new homes: 

Findings and recommendations.  

Zero Carbon Hub. February 2011. 

2  Fabric energy efficiency for Part L 2013 - Classification methodology for 
different dwelling types 
Zero Carbon Hub/AECOM. February 2012 

3  Allowable Solutions for Tomorrow's New Homes - An introduction. 
Zero Carbon Hub. September 2012 

4  Allowable Solutions for Tomorrow's New Homes - towards a workable 
framework. 
Zero Carbon Hub. July 2011. 

5  Allowable Solutions - Evaluating opportunities and priorities  

Zero Carbon Hub. September 2012 

6  Zero Carbon Homes: Impact Assessment.  
Department for Communities and Local Government, May 2011. 

7  See www.passivhaustrust.org.uk 

8  Lessons from Germany's Passivhaus experience.  
NHBC Foundation NF47. December 2012 

9  The applicability of district heating for new dwellings. CE299 

Energy Saving Trust. August 2011. 

10  The potential and costs of district heating networks. Report prepared for the 
  Department of Energy and Climate Change (DECC) 

Poyry Energy Consulting and AECOM. April 2009. 

 

1, 2, 3, 4 and 5 are available free to download from www.zerocarbonhub.org  
 or for a free hardcopy version contact info@zerocarbonhub.org. 
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Appendix 1  Zero carbon homes - 
relationship of key defining terms 
 
Carbon Compliance is a key term in the definition of zero carbon homes. The 
following chart explains what Carbon Compliance is and how it is associated with 
the terms used in Part L.  
 

  
 

The current proposal for this limit (for the 
semi-detached home case) is: 

11 kgCO2/m
2/year  

The term Carbon Compliance* will be used 
to describe this carbon emissions limit 
within Part L1A 2016. 

 

 
*Carbon Compliance is a term which will be used to help define zero carbon homes. Carbon Compliance carries with it an  
expectation that design performance (eg 11kgCO2/m

2/year for a semi-detached home) is reliably achieved on site - something 
which current practice might not guarantee. The Carbon Compliance figures are based on the carbon emission factors 
anticipated for 2016.  

Part L1A 2016 (as today) 
will set a maximum limit for 
carbon emissions from space 
heating & cooling, hot water, 
lighting and ventilation  

For a given 
house type  
(eg a typical 
semi-detached 
home) 

 

Relationship between terms - using semi-detached home example

Carbon Compliance

This is the target limit for carbon 
emissions that will be included in  
Part L1A 2016 - equivalent to today's 
Target Emissions Rate (TER)* 

11 kgCO2/m
2/year (is the current 

Carbon Compliance limit proposed for 
a semi-detached home) 

Dwelling Emission Rate (DER)   

DER is a prediction of carbon 
emissions arising from space 
heating and cooling, hot water, 
lighting and ventilation. It is based 
on the design of the home and 
calculated using the SAP modelling 
tool. For a zero carbon home, the 
DER must not be higher than the 
Carbon Compliance limit - see left - 
but can optionally be lower. 

For example, calculations for a semi 
detached home might give: 

a DER of 10.8 kgCO2/m
2/year   

 
(ie an acceptable DER - in this case 
slightly better than the Carbon 
Compliance limit proposed for this 
type of home). 

Remaining carbon  
to be addressed by Allowable 
Solutions 

This would be based on the final 
DER calculation for the home. For 
the DER shown left, this would 
be:  

10.8 kgCO2/m
2/year 

Note that these will 
always be equal    

Understanding the 2016 zero carbon homes terminology 

From 2016 
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Appendix 2  Acronyms and terms associated  
with zero carbon homes 

ACH   Air changes per hour  -  an air leakage rate, expressed as multiples of the house volume per 
hour at a pressure differential of 50 Pascals. (Air leakage is more usually expressed in the UK as 
an APR, in m3/h/m2 @ 50Pa). 

APR   Air permeability rate, expressed as m3 of air flow per hour per m2 of dwelling envelope area at 
a pressure differential of 50 Pascals, m3/h/m2 @ 50Pa. Sometimes expressed (notably on 
continental Europe) as an air leakage rate in ACH @50Pa. 

ASHP   Air source heat pump  -  an electric heating system which is able to extract heat from the 
external air even in winter. 

CHP   Combined heat and power  -  an engine which simultaneously generates electricity and 
provides heat to buildings for space and water heating. 

CO2   Carbon dioxide  -  the main greenhouse gas. 

CO2e            Carbon dioxide equivalent  -  A metric measure used to compare the emissions from various greenhouse gases  
                       based upon their global warming potential (GWP). 

DER   Dwelling emission rate  -  the calculated CO2 emissions of a dwelling in kilograms per m2 of 
floor area per annum, kg/m2/yr. 

DH   District heating  -  a communal system whereby buildings are supplied with space heating (and 
often hot water) from a centralised shared heat generator via a network of insulated pipes.  

ESCO   Energy services company  -  the commercial operator of a CHP or DH system. 

FEES   Fabric Energy Efficiency Standard  -  the maximum allowed space heating and cooling demand 
for a zero carbon home, expressed in kilowatt hours per unit floor area per year, kWh/m2/yr.   

GSHP   Ground source heat pump  -  an electric heating system which extracts heat from the ground. 

kWp   Kilowatt peak  -  the maximum output of an electrical generation system. 

LCT   Low carbon technologies  -  see below for more detail. 

MVHR   Mechanical ventilation with heat recovery  -  a whole-house, ducted, fan-driven ventilation 
system which recovers a proportion of the heat from the extract air and re-circulates this heat 
back into the house. 

PVs   Photovoltaic panels  -  a normally roof-mounted system which generates electricity when 
exposed to direct or diffuse sunlight. 

SAP   Standard assessment procedure  -  the Building Regulations methodology for calculating CO2 
emissions for dwellings. 

SIPS   Structural insulated panel system  -  a modern method of construction where the 
prefabricated structural elements are also factory-insulated.  

Y   Y-value  -  the overall dwelling heat loss due to thermal bridging at junctions, expressed in Watts 
per m2 of exposed dwelling area per degree, W/m2/K.  

ψ   ψ (‘psi’)-value  -  the heat loss due to thermal bridging at a junction, expressed 
in Watts per linear metre of the junction per degree, W/m/K. 
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Low carbon technologies (LCTs) 
LCTs can be categorised as delivering carbon savings in the following three 
areas. The following list is not comprehensive, but gives a picture of the range of 
technologies that are being used and evaluated on low carbon homes, and which 
may be eligible for support under Government incentives. 
 
 
Generation of heat for space heating and hot water  

• high efficiency boilers, either individual or communal (low carbon) 

• biomass and biogas heating systems (near-zero carbon) 

• ground and water source heat pumps (low-carbon)  

• air source heat pumps (low-carbon)  

• deep geothermal energy systems (low-carbon)  

• solar hot water (low-carbon)   

• biomass boilers (near-zero carbon).  

 Generation of electrical power    

• photovoltaic panels (zero carbon power generation)   

• micro-wind turbines (zero carbon power generation)  

• micro-hydro (zero carbon power generation)  

 
 
Efficient use of energy 

• mechanical ventilation with heat recovery (low carbon) 

• on-demand ventilation 

• advanced controls (low carbon) 

• low-energy lights (low carbon power consumer) 

• low-power fans and pumps (low carbon power consumer). 

• advanced building fabric systems 
 

 
Note that LCT also includes combined heat and power systems, which can 
simultaneously reduce the emissions arising from space heating, hot water and 
electrical power. 
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Appendix 3  Allowable Solutions -  
additional insights 

Scope of Allowable Solutions 
In this report Allowable Solutions are presented as two simple options for house 
builders.  

• Type 1 Allowable Solution: pay in a carbon fund and to receive a certificate for 
the carbon emissions abated. The fund manager aggregates payments and 
invests in one or a number of carbon-saving projects.  

• Type 2  Allowable Solution: invest in an extension (or upgrading) of an existing 
district heating scheme. This would typically involve a third party (in this case 
probably an ESCO), but could involve other project types related to a specific 
development (see below).  

This is a convenient initial breakdown of the options, however some house builders, 
particularly those who are interested in the possibility of setting up their own carbon 
funds in partnership or who are keen to explore how they might invest in on-site 
options, may find the additional detail in this Appendix helpful. 

To recap, the potential framework for Allowable Solutions (4) and how they might 
be selected (5) are set out in Zero Carbon Hub reports and summarised in an 
introductory leaflet (3). Examples of potential on-site, near-site and off-site Allowable 
Solutions projects (from (4)) are shown later in this Appendix (Figure 9). Six potential 
Allowable Solutions have been evaluated in more detail (5) and it may be fair to 
conclude that some may well provide opportunities for direct adoption by house 
builders through careful integration within their own existing processes. For example, 
adoption may be relatively simple for projects like on-site LED street lighting, if this 
emerged as a Government approved Allowable Solution. These proposals and 
considerations in the Zero Carbon Hub reports are currently with Government to 
assist in policy development.  

Local Government initiatives 

While central Government is giving consideration to the way in which Allowable 
Solutions policy might move forward, the concept of Allowable Solutions, and the 
flexibility it provides, is already gaining traction with a number of local authorities. All 
are addressing the same agenda - the desire to deliver zero carbon buildings in a 
pragmatic way that recognises that an on-site solution alone can be problematic for 
developers. These various initiatives will provide valuable lessons for wider 
application and possible future harmonisation between different Local Planning 
Authority areas. Some are highlighted below to give developers a feeling for the 
kinds of approaches and opportunities they may encounter today when they are 
considering the use of Allowable Solutions.  

Brighton and Hove City Council  (Linked with S106) 
Brighton & Hove City Council, has been taking a lead in developing sustainable building 
design and exploring possible Allowable Solution approaches. The Council encourages 
developers to build to low carbon standards, but recognises that at the highest level 
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they stipulate (Code Level 5 for green field sites) an Allowable Solution 'offset' on 
some sites is essential. Through a draft Supplementary Planning Document (SPD 
08) the council has developed ideas for delivering a housing retrofit Allowable 
Solution. Though not enacted at this time, the principles set out appear pragmatic 
and realistic in terms of cost to the developer. A revision of the SPD is planned for 
2013 which will build on experience within the City and any lessons that can be 
gleaned from other pioneering Councils. Though not used in a housing context, 
SPD08 was applied in one test case, the American Express Office Development. 
Here, to compensate for the carbon reductions that could not be achieved on site, 
the project team was able to make an appropriate  S106 payment that was in turn 
used to finance a local building energy upgrade project  

Milton Keynes Council  (Carbon Offset Fund) 
Milton Keynes Council has a consistent record in supporting low carbon living, from 
pioneered sustainable homes in the 1970s right through to large scale CHP and food 
waste bio-digestion plant today. For Milton Keynes, with its significant planned 
growth over the next 10 years, Allowable Solutions offers a significant potential 
income for investment in carbon saving projects, and the city has prepared for this by 
establishing a Carbon Offset Fund (COF).  

In the current Milton Keynes model, developers pay into the COF for the carbon 
reductions they cannot deliver on site. A not for profit company (United Sustainable 
Energy Agency) administers the COF to ensure that it delivers carbon savings at least 
equal to the new developments in the borough. At present the COF is buoyant and, 
having funded significant improvements to the fabric energy efficiency of existing 
housing, is now moving emphasis onto upgrades of home heating systems. The 
COF is providing clear benefits for city residents and encouraging the development 
of the local green economy.  

Ashford Borough Council  (Carbon Offset Fund) 
Ashford Borough Council has established a strong emphasis on Sustainable Design 
and Construction through its Supplementary Planning Documents, and in particular 
Core Strategy Policy CS 10. Through Policy CS10 developers are encouraged to 
rely as much as possible on fabric and on-site low-carbon heat and power. However 
it does have a carbon offsetting option (CS10C) which is available as a last resort by 
developers who are unable to achieve carbon neutral solutions on site. In these 
cases, developers pay into the Ashford Carbon Fund with a carbon price based on 
the shadow price of carbon set by DEFRA. Ashford requires a one off carbon 
payment equivalent to emissions over a 10 year period. The Fund has been used to 
invest in solar energy technologies on public buildings, with more diverse 
investments in the pipeline, including social housing energy efficiency upgrades. 

Southampton City Council (CHP network expansion/carbon offset fund) 

Southampton's acclaimed and long-established District Energy Scheme provides 
heating, cooling, hot water and power to homes, businesses, hospitals and 
schools in the City's central district. CHP and industrial-scale gas boilers have 
been added to the original geothermal heat source to cope with increasing 
demand. Maintenance and investment in expansion is managed by a private 
company (Utilicom). To enable informed decisions, Utilicom publishes maps 
which indicate future network expansion areas. As well as delivering carbon 
savings, connection to the network is shown to have cost benefits for developers 
with, in one example, a 25% capital cost reduction for heating over conventional 
boilers.  
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Southampton City Council's Planning documentation requires new 
developments to be either connected to the network or, if not, to demonstrate 
lower carbon emissions than a networked solution (something that can be 
achieved by payment into a carbon offset fund).  

As covered elsewhere in this guide on pages 14 and 32, expanding a heat 
network to either new or existing homes is considered to be a strong Allowable 
Solutions option. 

City of Westminster (large-scale and local heat network expansion) 
The Pimlico District Heat Network (Pimlico District  Heating Undertaking) is the 
oldest district heating scheme in the UK. Today the Network is managed by 
CityWest Homes, a company owned by the City Council, and currently 
provides heat and hot water to 50 commercial premises, 3 schools and over 
3,200 homes.  

The City of Westminster Core Strategy Policy CS38 encourages new 
developments to connect to the network. Larger developments that cannot be 
connected for practical reasons must provide their own decentralised heating 
systems that have the potential to be extended to other nearby developments in 
the future, exactly the kinds of projects that might be justifiably supported by 
Allowable Solutions payments. 

 

 

 

 

  



31 
 

Potential range of Allowable Solutions 
Figure 9 gives an indication of the wide range of carbon-saving projects that 
could be included in the Government's list of acceptable Allowable Solutions. 
While these have informed the debate on the scope and practical delivery of 
Allowable Solutions, none have yet been agreed in Government policy and their 
inclusion here should not be used as a basis for business decisions. Equally the 
absence of a particular project type from this chart does not mean that it will not 
emerge as an acceptable Allowable Solution in the future. 

Figure 9 Potential Allowable Solutions  

 A range of project types that have the potential to be listed as Allowable Solutions by 
Government 

• Export of low carbon heat from site  
based district heating scheme (i.e. support  
for cost of pipework) 

• Retro-fitting of low/zero carbon technologies to  
local communal buildings 

• Investment in creation or expansion of locally  
planned sustainable energy infrastructure  
(e.g. district heating or on-site wind turbines) 

• Investment in low carbon street lighting for local area 

• Investment in local electric vehicle  
charging infrastructure 

• Communal waste management solutions 

• Local energy storage solutions 

• Local micro-hydro schemes 
 

‘Near-site’ options

‘Off-site/remote’ options 
• Investment in low carbon electricity  

generation assets below 50 MW 

• Investment in Energy-from-Waste plants (e.g. 
Anaerobic Digestion and Pyrolysis/Gasification plants) 

• Investment in district heating pipework to connect new 
loads to existing schemes or support new schemes 

• Investments in energy storage and demand-side 
management/flexible demand projects to  
counter intermittent renewables 

• Investment in embodied carbon reduction initiative 

• Investment in retro-fitting of low carbon  
technologies to communal buildings 

• Investment in low carbon cooling 

• Installation of smart appliances 

• Application of ‘flexible demand’ systems  
(supporting demand side management) 

• Use of grid-injected biomethane linked to 
the site by Green Gas Certificates 

• Installation of communal heat accumulator 
(site based heat storage) 

• Home electric vehicle charging  

• Electricity storage for the home (to store 
electricity generated from PV panels) 

• On-site waste management (Vacuum  
waste collection systems) 

• LED street lights for the site 

‘On-site’ options 
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Financial models for Type 2 Allowable Solutions 
eg District heating extension 

Below, in Figure 10, is a brief description of the overall financial model that might be 
developed to support the use of Allowable Solutions payments for district heat 
upgrade and extension. 
1  Though the developer’s Allowable Solutions payment would not cover the overall 
cost of the work, it could be significant in making CHP upgrades and district heat 
pipework extensions financially viable for Energy Services Companies (ESCOs). 

22  The ESCO would benefit because it would be able to up-size the CHP engine and 
sell additional electricity via the national grid. In addition it could gain an income from 
providing heat to buildings nearby.  

33    An extension of a community heat pipe network is one of a number of potential 
Allowable Solutions that can be demonstrated to have a viable financial model and 
opportunities for delivery of local carbon savings. In the longer term, as the UK moves 
increasingly towards a decarbonised energy supply infrastructure, it is expected that gas-
engine CHP plant will be replaced by lower carbon (eg biomass-fuelled) equivalents. 
However, regardless of any switch of generation equipment, the heat pipe network will 
remain functional as part of a lower carbon future and something that is wholly 
appropriate as an Allowable Solution today. 

 

Figure 10 How a district heating upgrade might work financially



 
 

  

Zero Carbon Hub 

The Zero Carbon Hub was established in 2008 to 
support the delivery of zero carbon homes from 2016. It 
is a public/private partnership drawing support from both 
Government and the Industry at reports directly to the 
2016 Taskforce. 

Through task groups, work groups, events and review 
activities, the Zero Carbon Hub has provided a focus for 
industry engagement with key issues and challenges in the 
following areas: 

• Energy Efficiency 

• Energy Supply 

• Examples and Scale Up 

• Skills and Training 

• Consumer Engagement 
 

If you would like to contribute to the work of the Zero 
Carbon Hub, please contact info@zerocarbonhub.org 
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NHBC Foundation 

The NHBC Foundation was established in 2006 by 
NHBC in partnership with the BRE Trust. Its purpose is 
to deliver high-quality research and practical guidance to 
help the industry meet its considerable challenges. 

Since its inception, the NHBC Foundation’s work has 
focused primarily on the sustainability agenda and the 
challenges of Government’s 2016 zero carbon homes 
target.  

The Zero Carbon Hub is grateful to the NHBC 
Foundation for its support in the publication of this 
guidance. 

Further details of the latest output from the NHBC 
Foundation can be found at www.nhbcfoundation.org 
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