
y 

DRAFT 
The Development of a Method 

to Support Policies S7 and EN3 of 
the Teignbridge Local Plan  

2013-2033 

D Lash, TA Mitchell and A D S Norton 

Scientist’s Report 145 13 June 2013 

Centre for Energy and the Environment 
University of Exeter, 

The Innovation Centre, 
Rennes Drive,  

Exeter 
EX4 4RN 

United Kingdom 
Tel. (01392) 724143 

Website http://www.ex.ac.uk/cee/ 

E-mail d.lash@ex.ac.uk

Approved by A D S Norton 
Date 14/6/13 



 

2 

EXECUTIVE SUMMARY 
Policies S7 and EN3 of Teignbridge District Council’s proposed Local Plan 2013 to 2033 require a per person 
reduction in carbon dioxide emissions of about 42% on 2009 levels by 2030.  New development will be 
expected to achieve this reduction from their outset.  The Council will collaborate with partners to reduce 
emissions from existing development over the plan period.  This report outlines a calculation procedure 
developed to assess the carbon performance of new developments against this headline target. 
 
Emissions in Teignbridge in 2009 were 7.3 tCO2/person.  The council will work with the non-domestic sector 
to achieve the headline reduction target, and so a commensurate emission reduction will be required from 
emissions arising from dwellings and transport from new development.  This results in a target of 
2.86 tCO2/person from dwellings and transport combined. 
 
Emissions arising from dwellings are classified through the Building Regulations as being “regulated” and 
“unregulated”.  The calculation proposed here accounts for all factors that make up regulated emissions 
through the use of the SAP calculation.  This includes fabric efficiency, building services and low and zero 
carbon technologies.  In addition to this, emissions can be further reduced by specifying efficient white 
goods and energy display devices. 
 
A calculation method has been developed that estimates carbon emissions arising from transport that 
depends on the location of a site within the district.  Improvements on the baseline transport emissions at 
a location can be made through mitigation measures such as provision of home office space, cycle storage, 
and transport infrastructure.  As with non-domestic emissions, the Council will work with the transport 
sector to reduce emissions from freight transport to meet the headline target. 
 
A contribution based scheme set at the same level as the emerging Allowable Solutions policy is proposed.  
This is based on a cost of carbon at £46 per tonne over a 30 year lifetime, i.e. £1,380 per tonne of carbon 
dioxide from a development. It is recommended that any such contributions accrue to a local community 
energy fund which can be deployed by the Council to support the uptake of the most effective local carbon 
dioxide emissions reduction to meet the local target. 
 
Sensitivity analysis was undertaken to determine the likely potential impact in terms of carbon abatement 
and cost for each measure.  The additional measures introduced within the calculation method developed 
here have been shown to be more cost effective than abatement through regulated emissions within the 
assumed levels set within the 2013 Part L of the Building Regulations, which is more traditionally used to 
set performance targets.  Meeting the target is sensitive to location, with sites near to existing 
development and infrastructure being more favourable.  It has been shown that where a development does 
not meet the policy target, the lowest cost means of compliance would be through the allowable solutions 
option.  However, the other carbon reduction measures would provide direct benefits to the development 
and so could make it more attractive to prospective purchasers.  If meeting the target is achieved through 
allowable solutions alone then the weighted average build cost uplift based on eight tested sites was 1.2%.  
If a range of building and transport measures are implemented instead, then in the majority of cases the 
target is met without the need for allowable solutions.  In some cases no additional measures or allowable 
solutions are required to meet the target. 
 
It is proposed that the calculation procedure developed will be embedded within a simple spreadsheet 
based tool.  This will ensure that the method is robust and ensures a consistent approach is applied 
between developments across the district.  It has been shown that the calculation can be completed by a 
developer using a minimal amount of information that would either be readily available, or could be easily 
estimated. 
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1. BACKGROUND 
The CEE was commissioned by Teignbridge District Council through the SWEEG partnership to develop a 
method to support policies S7 and EN3 of the proposed Teignbridge Local Plan 2013-33.  These two policies 
are as follows: 
 

 

 
 
In setting a performance standard, recent guidance on attributes of credible standards has been followed 
(Figure 1).  From this, the qualities of the method used for demonstrating compliance with the standard 
developed within this report are as follows: 
 

 The calculation method should be clear and based on transparent assumptions.  These will be 
outlined in this report. 

 Calculation of the performance of a scheme should be quick to undertake using standard software 
and utilising readily available information. 

 The calculation should follow a standard template to enable the approach to be repeatable and 
consistent between schemes. 

 The outcome of the policy should promote good development in the right place; where this is not 
the case applicants should have the opportunity to mitigate the impacts of proposed development. 

 The calculation should use the output from existing established methods, where applicable.  This 
will both reduce duplication of effort and improve the robustness of the method. 

 The policy should deliver value for money by promoting development in sustainable locations, or 
by encouraging the inclusion of sustainability features within developments which will reduce 
running costs for inhabitants. 

 
This report describes the creation of the method to support the delivery of these two policies. 
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Figure 1: List representing key attributes of credible standards (Source: Local Housing Delivery Group, 2012
i
) 

2. DEVELOPMENT OF A METHOD

In order to demonstrate compliance with the standard an important central element of the policy is a 
standard calculation method that an applicant would need to adopt for a proposed development.  Without 
a standard approach: 

1. Significant additional effort would be required from an applicant.
2. It is likely that there would be differences of approach between applicants which would not result

in a consistent outcome across the district.

To demonstrate that a development meets the requirements of the policies, it is necessary to establish 
both a target, and a prediction of carbon emissions arising from new development. 

2.1. THE BASELINE AND TARGET 
The baseline for Teignbridge in 2009 is taken from the Local Authority CO2 emissions dataset - CO2 
emissions within the scope of influence of Local Authoritiesii dataset.  This differs from the Full Dataset for 
local authorities as it excludes emissions from railways, motorways and land use change. 

The target for the district is based on achieving a 42.3% reduction in carbon dioxide emissions.  The 
following approach has been taken in order to appraise the performance of new development: 

 The 42.3% reduction should be achieved by all new development at the point of build.  New
development has the opportunity to incorporate good levels of energy performance from the

i A Review of Local Standards for the Delivery of New Homes Local Housing Delivery Group (Standards 
Working Group) June 2012 

https://www.gov.uk/government/publications/local-authority-emissions-estimates
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outset, and therefore is capable of delivering much lower emissions of carbon dioxide than existing 
development. 

 New development will need to demonstrate how emissions arising from dwellings and transport 
will meet the target.  The Council will work proactively with partners in the public and private 
sector to reduce emissions from industry and commerce in-line with the headline target.  In order 
to achieve the overall target, a commensurate reduction in emissions will be required such that 
combined emissions from dwellings and transport meet the headline reduction of 42.3%. 

 Similarly, the Council will work with partners to achieve the overall target for existing development 
over the plan period. 

 The performance target will be expressed as a per capita emission value based on the 2009 
population of Teignbridge (126,900 residents).   

 All data used to establish the baseline and target will be fixed for five years. 
 
The target for new development is therefore set as follows: 
 

Non-Domestic Emissions 2009 296.6 ktCO2 
Domestic Emissions 2009 277.1 ktCO2 
Transport Emissions 2009 353.3 ktCO2 
Total Emissions 2009 927.0 ktCO2 
  
Population (2009) 126,900 
Emissions per capita 2009 7.3 tCO2/person 
  
Required reduction from new developments 42.3% 
  
New development target total (inc. non-domestic) 4.21 tCO2/person 
New development target domestic + transport 2.86 tCO2/person 

 
The following two sections outline the general approach taken to calculate carbon emissions from 
dwellings and transport, which will be used to test performance against the target of 2.86 tCO2/person. 

2.2. EMISSIONS FROM DWELLINGS 
The calculation of carbon emissions from new dwellings draws on procedures from SAP calculations.  
Developers will have information readily available from these calculations.  It is proposed that a calculation 
of the total carbon emissions (regulated and unregulated) is performed.  A home that just meets the 
requirements of part L2A of the Building Regulations is deemed a “baseline” home.  Better performance 
than this baseline can be achieved by making improvements in the following areas:  
 

 Space heating emissions: These are included within Part L2A and so captured through "regulated" 
emissions.  Improvements can be made, for example, by upgrading the building fabric or the 
efficiency or fuel of heating systems. 

 Domestic hot water: This is included within Part L2A and so captured through "regulated" 
emissions. 

 Building service pumps and fans: This is included within Part L2A and so captured through 
"regulated" emissions. 

 Internal Lighting: This is included within Part L2A and so captured through "regulated" emissions. 
 Renewable energy: This is included within Part L2A and so captured through "regulated" emissions. 
 Efficiency of white goods: White goods are classified as “unregulated emissions” and as such are 

not regulated through the Building Regulations.  The savings from specifying higher efficiency white 
goods (washing machines, clothes dryers, dishwashers and refrigerating appliances) has been 
included.  Where white goods are not provided as part of a development, then an assumption is 
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made that this would result in an appliance being used that is equivalent to a standard appliance 
that would be provided by a developer that was not targeting low energy consumption. 

 Energy Display Devices:  The potential energy reduction resulting from the incorporation of live 
energy displays for heating and electricity are included.  The specification of these devices can be 
taken from CSH credit Ene3.  The potential energy savings are based on government estimates for 
sustained energy reduction developed as part of the evidence base for the roll-out of smart meters. 

 
The following items impact on domestic energy consumption and therefore carbon emissions, though the 
method developed here does not have the capability to reward improvements in these areas:  
 

 External Lighting: Minor additional improvements to external lighting as outlined in CSH credit Ene6 
are excluded as the issue is already mainly addressed through Part L1A of the Building Regulations 
which in Section 3 defines external lighting within the definition of a "fixed building service".  
Performance requirements are stated in the Domestic Building Services Compliance Guide, Table 
40 which is referenced from Paragraph 4.23 of L1A to be used for minimum requirements for "fixed 
building services".   

 Drying space for clothes: Within CSH credit Ene4 a credit can be awarded where there is provision 
of space for drying clothes.  The benefit has been excluded here as it is difficult to quantify how 
much this would offset use of appliance, plus associated impact on building heating.  The Market 
Transformation Programme assumes 140 uses of a dryer annually, where they exist.  A recent 
studyiii explores options for passive clothes drying though does not quantify the potential energy 
savings.  The solutions proposed in the report are likely to require space and so are not likely to be 
cost effective relative to the likely savings.  The impact on the overall carbon figure is likely to be 
very low, and the measure is likely to be hard to enforce. 

 Cooking: This is excluded as it would be difficult to set a standard or to enforce.  In practice energy 
use from cooking will be more strongly influenced by behaviour than the specification of cooking 
appliances. 

 Other domestic electricity consumption e.g. from ICT or audio visual equipment has been excluded 
as they are not within the influence of a developer. 

 
The following stepped procedure is undertaken to calculate the per capita emissions arising from new 
dwellings.  Steps where a developer would be required to supply information are highlighted in yellow.  The 
remaining steps would be automatically calculated based on the procedure outlined below. 
  

                                                           
iii Design Guide: Healthy Low Energy Home Laundering, MEARU (Mackintosh Environmental Architecture 
Research Unit) The Glasgow School of Art 2012 
http://www.gsa.ac.uk/media/486640/mearu_laundry_design_guide.pdf 

http://www.gsa.ac.uk/media/486640/mearu_laundry_design_guide.pdf
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Step Action Comments 

1 Describe the development in terms of 
number and size of dwellings. 

This should be entered for each distinct house type in 
the development.  Identical homes can be grouped e.g. 
4 of 60 m2, 10 of 75 m2 etc.  This is required as the 
energy performance of different house forms will be 
different, even if insulation and building services 
efficiencies are the same.  The final result will be based 
on the total emissions from all homes divided by the 
number of people. 

2 The number of people in each home is 
calculated. 

This is based on the formula within Table 1b from SAP.  
The number of people is adjusted by a factor of 0.92 in 
order for the number of people per house to match the 
typical number of people per household in the district. 
The SAP formula has been chosen as it was compared 
to a "bottom-up" calculation using local LSOA 
population and household data from the 2011 census.  
This data did not allow for disaggregation of household 
density as a function of house size.  The SAP formula 
agrees to the district total within 10% gives confidence 
to the approach. 

3 Enter the Part L1A regulated emissions for 
each house type. 

This is the regulated emissions in kgCO2/m2 from SAP 
(cell 273 of SAP 2009).  This is used to establish the 
regulated emissions from a home, and is information 
that would be readily available from a developer.  At 
the early stages of design an estimate could be made 
based on the equivalent CSH energy Ene1 rating 
targeted. 

4 The total appliance emissions for each 
house type are calculated. 

This calculation is based on equation L10 from SAP 
2009 and is based on floor area.  This is converted to 
carbon dioxide using SAP 2009 conversion factors.  An 
alternative approach was investigated based on 
measured electricity consumption from a recent large 
scale EST field survey.  This was found to overestimate 
electricity consumption of large homes, if based on an 
average kWh/m2 value.  The SAP approach when 
compared to actual electricity consumption in the 
district implies an average house size of approximately 
80m2, which is reasonable. 

5 The appliance emissions are apportioned 
into emissions from "cold" and "wet" 
appliances based on the observed split of 
end use electricity consumption from the 
recent large scale EST Powering the 
Nation studyiv. 

This is based on the sample size within the field study 
for homes that are not heated using electricity (either 
in part or in full). 

 

http://www.energysavingtrust.org.uk/Publications2/Corporate/Research-and-insights/Powering-the-nation-household-electricity-using-habits-revealed
http://www.energysavingtrust.org.uk/Publications2/Corporate/Research-and-insights/Powering-the-nation-household-electricity-using-habits-revealed


 

8 

6 Developer enters efficiency rating of each 
of appliances. 

An entry would be required for each of cold appliances 
(one entry covering all items); dishwasher; washing 
machine; drier; washer-dryer.  There would also be an 
option for "no appliances”.  Not all options are 
compatible with one another (e.g. Washer-drier with 
dryer).  Where no appliances are included, the 
assumption is made that a user will provide their own 
based on the backstop value used in the calculation, 
which corresponds with the most common type stated 
within the Market Transformation Programme. 

7 The carbon emissions from each of the 
cold and wet appliances are calculated 
and added to the residual unregulated 
emissions to obtain total unregulated 
emissions. 

The carbon emissions from each appliance are 
calculated based on savings from improvements in 
Energy Efficiency Indicator (EEI) or other equivalent 
metric, and accounting for the heat replacement effect 
assuming a gas boiler with 90% efficiency.  This 
effectively enables developers to be rewarded for 
supplying the most efficient cold and wet appliances.  
All other unregulated emissions are fixed and assumed 
to be not under the influence of the developer (aside 
from provision of display meters - see next step). 

8 Developer states if home is to be provided 
with heat and/or electricity energy display 
devices. 

Option available to have either, both or none of these.  
The assumption is made that heat and/or electricity 
devices are fitted to meet the requirements of CSH 
Ene3.  Savings are based on evidence from the National 
Audit Office (2011)v developed for the rolling out of 
smart meters.  It is stated that sustained savings 
achievable are 2.8% for electricity displays and 2% for 
gas consumption. 

9 Developer states carbon reduction per 
dwelling through use of LZC technologies 

This is taken from SAP cell 269 (kgCO2 per year).  It is 
used in order to add to the regulated emissions from 
step 3 in order to be able to establish the resultant 
heating fuel consumption in order to be able to 
estimate savings from smart meters.  This information 
could also be used to simply establish the proportion of 
carbon reduced on site due to renewable technologies.   

                                                           
v http://www.nao.org.uk/wp-content/uploads/2011/06/10121091.pdf  

http://www.nao.org.uk/wp-content/uploads/2011/06/10121091.pdf
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10 The total heat and electricity emissions 
are reduced if there are energy display 
devices. 

Electricity emissions are based on the summed total of 
all unregulated emissions (with cold and wet appliance 
emissions having been reduced in previous calculation 
steps if applicable) together with internal lighting and 
pump and fan power.  These regulated electricity uses 
are based on 2010 Part L performance values which 
have been taken for various building sizes from analysis 
by the Zero Carbon Hub.  From this, regression analysis 
has been used to establish a relationship between floor 
area and this source of emissions.  Heat emissions are 
derived based on subtracting the electricity emissions 
for lighting and pumps/fans and any savings due to LZC 
technologies from regulated emissions entered by the 
developer.  This approach assumes traditional buildings 
with wet heating systems and natural ventilation.  The 
balance of carbon emissions would change with other 
design philosophies e.g. Passivhaus, though these 
approaches would result in significantly better overall 
energy performance and so this is a reasonable 
approach to take here.  Having established heat and 
electricity emissions, these are adjusted by factors to 
account for sustained savings as identified in the 
National Audit Office reportvi as 2.8% for electricity and 
2.0% for gas, taken here to apply to heating fuel. 

11 The total building emissions are 
calculated. 

This is the sum of regulated emissions and unregulated 
emissions, including any reductions due to energy 
displays.  This is then divided by the number of people 
in the development (step 2) to obtain a dwelling per 
capita carbon dioxide emission result. 

 

  

                                                           
vi National Audit Office report (DECC), Preparations for the roll-out of smart meters, 2011 
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2.3. EMISSIONS FROM TRANSPORT 
The calculation of carbon emissions from transport arising from new dwellings is based on the assumption 
that the “baseline” transport behaviour of residents in new development will be similar to that of existing 
residents currently living in that part of the district.  There will be opportunities to reduce carbon emissions 
arising from new development through both the siting of the development in more sustainable locations, 
together with additional steps which can be taken to encourage more sustainable transport choices.  The 
calculation method developed to establish transport emissions accounts for the following factors: 
 

 Location: Rural locations and those without local facilities more likely to create greater travel use.  
This is accounted for by using census travel to work data as a proxy for general personal transport 
within Teignbridge.  The district is broken down into 420 lower level super output areas (LLSOAs) 
each with its own current transport characteristics. 

 Ability to work at home: This is accounted for through provision of home office space (to meet 
CSH credit Ene09) which considers IT infrastructure and desk space. 

 Facilitation of cycling: This is accounted for through meeting the requirements of CSH Ene08 credit 
which considers cycle storage, proximity of local shops and nearest town, and provision of 
segregated cycle routes to these locations. Within the CSH two credits are available here.  The 
approach taken in this method is to apply full savings if both credits are achieved or half savings if 
one credit is achieved.   

 Facilitation of walking: This is accounted for through proximity of local shops and provision of 
segregated walking routes to the facilities. 

 Facilitation of bus use: This is accounted for through proximity to and availability of regular bus 
routes. 

 Facilitation of rail use: This is accounted for through proximity to and availability of regular rail 
routes. 

 Facilitation of electric car use: This is accounted for through provision of electric car charging 
points. 

 Freight transport: This classification includes all Light Goods Vehicles (LGVs) and Heavy Goods 
Vehicles (HGVs).  The carbon target applies across all transport emissions.  Transport emissions 
associated with the non-domestic sector are outside the influence of the developer.  The Council 
will work with partners to achieve the 42.3% reduction in emissions from freight transport.  The 
development will be required to achieve commensurate savings from car travel. 

 
The following stepped procedure is undertaken to calculate the per capita emissions arising from new 
transport from new developments.  Steps where a developer would be required to supply information are 
highlighted in yellow.  The remaining steps would be automatically calculated based on the procedure 
outlined below. 
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Step Action Comments 

1 Calculate emission factors (g CO2 per km) 
for each vehicle type (Petrol Car, Diesel 
Car, Electric Car, Petrol LGV, Diesel LGV, 
OGV1, OGV2, PSV) and road type (Urban 
Principal, Rural Principal, Urban Minor, 
Rural Minor - NB not trunk roads as these 
out of influence of LA so not included in 
the baseline statistics). 

Speeds from DfT Free Flowing Vehicle Speeds Survey 
2011vii.  Fuel economy factors from WebTag Unit 3.5.6 
Table 10viii; improvement factors for year from same 
source, Table 13.  Petrol and Diesel Fuel CO2 factors 
from Table 1 same source, electric emission factor from 
SAP Table 12.   

2 Calculate split in activity between vehicle 
types and road types. 

Split between vehicle types from DMRB V13 Section 1 
Part 4 "Traffic Input to COBA"ix, split between fuels for 
car and LGV from WebTag Unit 3.5.6 Table 12x.  Split by 
road type from DfT National Travel Survey Table 
TRA0203 Motor vehicle traffic (vehicle kilometres) by 
road class and region and country in Great Britain, 
annual 2011xi (South West region data). 

3 Calculate product of emission factor and 
proportion of total activity for each road 
type and vehicle type, for both 2009 and 
the declared year. 

Hereafter referred to as activity weighted emissions 
indicator 

4 Calculate annual emissions by vehicle and 
road type. 

Multiply the Teignbridge baseline transport figure from 
"Local Authority CO2 emissions dataset - CO2 emissions 
within the scope of influence of Local Authorities" - 
2009 figurexii by the proportion of the total activity 
weighted emissions factor pertaining to this vehicle and 
road type cf. the total.  Multiply by total activity 
weighted emissions factor in year modelled cf. 2009 to 
adjust for anticipated change in transport emission 
factors. 

5 Calculate totals for cars, freight and 
Public Service Vehicles (PSVs), and 
disaggregate car and PSV emissions by 
purpose of journey. 

Purpose of journey data from National Travel Survey 
Table NTS9907 "Average distance travelled by purpose, 
region and area type: Great Britain, 2009/10xiii - South 
West data 

6 Developer enters location of 
development (British National Grid 6-digit 
Easting and Northing in metres) 

 This information is needed to relate the location of the 
development to existing transport choices at that 
location to establish the “baseline” for the location. 

7 Apply factors to areas outside of 
developer's influence 

The 42.3% saving required to meet the 2030 CO2 target 
is applied to freight and baseline PSV emissions.  
Therefore, a commensurate 42.3% reduction would be 
required from the remaining transport use and from 
dwellings. 

                                                           
vii http://www.dft.gov.uk/statistics/series/speeds/  
viii http://www.dft.gov.uk/webtag/documents/expert/unit3.5.6.php  
ix http://www.leics.gov.uk/part_4.pdf  
x http://www.dft.gov.uk/webtag/documents/expert/unit3.5.6.php  
xi http://www.dft.gov.uk/statistics/series/traffic   
xii https://www.gov.uk/government/publications/local-authority-emissions-estimates  
xiii http://www.dft.gov.uk/statistics/series/national-travel-survey  

http://www.dft.gov.uk/statistics/series/speeds/
http://www.dft.gov.uk/webtag/documents/expert/unit3.5.6.php
http://www.leics.gov.uk/part_4.pdf
http://www.dft.gov.uk/webtag/documents/expert/unit3.5.6.php
http://www.dft.gov.uk/statistics/series/traffic
https://www.gov.uk/government/publications/local-authority-emissions-estimates
http://www.dft.gov.uk/statistics/series/national-travel-survey
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8 Location - dependent weightings 
calculated. 

Grid reference rounded to centre point of 100m x 
100m square containing the location.  2011 Output 
Area (OA) name retrieved for the location.  Car activity 
factor calculated as the average distance to work 
(excluding homeworkers, no fixed place of work, 
offshore workers) in the OA compared to the average 
for Teignbridge.  Distance to work data from the Census 
(dataset "Distance Travelled to Work" (UV35)xiv, 
currently using 2001 census data, 2011 data due for 
release July to October 2013).  Weightings also 
calculated to account for prevalence of travel modes in 
the OA using the 2011 census dataset QS701EW (car 
driver and bus modes of travel to work cf. all modes 
excluding homeworking and unemployed). 

9 Developer states if CSH Credit Ene09 will 
be obtained (home office provision) 

  

10 Adjustment factor for ability to 
homework calculated 

Adjustment calculated from 2011 Census Method of 
Travel to Work to take into account baseline 
prevalence of homeworking in the OA cf. Teignbridge 
generally.  Additional 10% homeworking (= 2 days a 
week, 25% uptake) assumed if CSH Credit obtained.  
Factor applied to both car and bus commuting 
journeys. 

11 Developer states number of CSH Credit 
Ene08 that will be obtained (cycle 
storage), and whether segregated cycle 
routes exist to local facilities (must 
include grocery or food retail shop, post 
box and cash machine - as per BREEAM 
Non Domestic 2011 Credit Tra02) within 
5km and local town (must include 
Grocery or Food Retail Shop, Post Box, 
Cash Machine, Pharmacy, GP Surgery or 
Medical Centre, Leisure or Sports Centre, 
Public Library, Outdoor Open Public 
Access Area, Public House, Community 
Centre and Place of Worship - as per 
BREEAM Non Domestic 2011Credit Tra02) 
within 10km 

  

12 Adjustment factor for ability to cycle to 
facilities calculated 

50% switch of car journeys 2-5km assumed and 25% 
switch 5-10km, applied to all journey purposes.  Modal 
switch halved if only one CSH Ene08 credit obtained (as 
implies only provision for 1 in 2 dwellings).  Note: these 
switches are optimistic, but are intended to represent 
the potential to switch as actual behaviour is outside 
the developer's control. 

13 Developer states if local shops (as defined 
in step 11) within 2km accessible by 
segregated footpath 

  

                                                           
xiv http://data.gov.uk/dataset/distance_travelled_to_work  

http://data.gov.uk/dataset/distance_travelled_to_work
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14 Adjustment factor for ability to walk to 
facilities calculated 

50% switch of car journeys <2km assumed, applied to 
all journey purposes.  Note: these switches are 
optimistic, but are intended to represent the potential 
to switch as actual behaviour is outside the developer's 
control. 

15 Developer states if compliant bus route 
exists to local town within 650m via a 
safe pedestrian route (not “as the crow 
flies”). 

Bus stop proximity and hours of day taken from 
BREEAM Non Domestic 2011 Credit Tra01 

16 Adjustment factor for ability to use bus 
transport calculated 

20% switch of car journeys 2 to 10km assumed, applied 
to all journey purposes.  Models reduction in car 
emissions and increase in bus emissions.  Average bus 
occupancy estimated as 15, average car occupancy 
taken from National Travel Survey Table NTS0905 (2010 
data) across all modesxv.   Note: these switches are 
optimistic, but are intended to represent the potential 
to switch as actual behaviour is outside the developer's 
control. 

17 Developer states if a rail station exists to 
local town within 2,400m via a safe 
pedestrian route (not “as the crow flies”). 

Method based on BREEAM 2011 guidance which 
references TfL guidancexvi.  The station must be on the 
Exeter-Plymouth line.  The BREEAM guidance states a 
maximum distance of 1,000m based on a maximum 
walking time of 12minutes at 4.8 km/h.  It is assumed 
here that people may be willing to walk for up to 30 
minutes.  This results in a maximum distance of 2.4 km 

18 Adjustment factor for ability to use rail 
transport calculated 

20% switch of car journeys 10 to 40km and 10% of car 
journeys > 40km assumed, applied to all journey 
purposes.  Models reduction in car emissions and 
increase in rail emissions.  Average train occupancies 
estimated at about half seated capacity (50 local, 200 
long distance).  Rail emission factors from AEA report.   
Note: these switches are optimistic, but are intended to 
represent the potential to switch as actual behaviour is 
outside the developer's control. 

19 Developer states if electric car charging 
points (defined as fast charge point of 
32A or more, standard charging possible 
from a 13A socket but will not be 
rewarded here, the charging point must 
also be adjacent to the car parking space) 
will be provided for each dwelling. 

20 Adjustment factor for ability to use 
electric car calculated 

30% uptake of electric vehicles assumed if charging 
point provided.  Applied to car journeys for all purposes 
that are < 60km. 

xvi Transport for London Transport assessment best practice Guidance document April 2010 

https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/200181/nts0905.xls
http://www.tfl.gov.uk/assets/downloads/businessandpartners/transport-assessment-best-practice-guidance.pdf
http://www.tfl.gov.uk/assets/downloads/businessandpartners/transport-assessment-best-practice-guidance.pdf
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21 Apply adjustment factors and calculate 
transport emissions estimate (per capita) 

Results from step 5 are multiplied by the factors from 
steps 7, 8 and 10.  Factors from steps 12, 14, 16 and 18  
(modal shifts) are combined and multiplied by the 
previous result, then multiplied by the result from step 
20.  The resultant matrix of emissions is summed to 
give a total per capita value. 

 

2.4. ALLOWABLE SOLUTIONS 
The policy aims to promote efficient developments in the most sustainable locations.  Impacts of new 
development can be mitigated by the previously described improvements to dwelling efficiency and 
transport measures.  Where it is not feasible to meet the target using these measures alone, it will be 
possible for developers to mitigate the impact of the developments through a contribution similar to the 
Allowable Solution policy that is being formulated by CLGxvii.  In this, a cost of carbon of £46 per tonne over 
a 30 year lifetime is proposed.  This equates to £1,380 per tonne over the lifetime of a home.  This value is 
taken forward within the proposed method.  For example, a typical 80m2 home will have 2.27 occupants as 
based on the Table 1b from SAP.  Say the above calculation results in emissions of 3.0 tCO2/person.  This is 
0.14 tCO2/person greater than the target of 2.86 tCO2/person.  This equates to 0.39 tCO2 in absolute terms, 
and so would result in an additional contribution of £535 for that property. It is recommended that any 
Allowable Solutions contributions accrue to a local community energy fund which can be deployed by the 
Council to support the uptake of the most effective local carbon dioxide emissions reduction to meet the 
local target. 

  

                                                           
xvii Allowable Solutions: Evaluating Opportunities and Priorities, Zero Carbon Hub, September 2012 
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3. VIABILITY AND SENSITIVITY ANALYSIS 
The potential sensitivity of the calculation was then tested by examining each of the parameters.  Table 1 
shows the list of sensitivities based on a typical 80m2 dwelling built to just meet the CSH Level 4 energy 
standard, here taken to be 14 kgCO2/m2.year. The costs and effectiveness of the measures tested in Table 1 
is shown in Table 2. 
. 

Table 1: Sensitivity of parameters assuming a baseline 80m
2
 dwelling that just meets CSH Level 4 energy 

Variable Sensitivity 

Domestic Measures 

House Size 60 m2 dwelling results in -0.05 tCO2/person 
100 m2 dwelling results in +0.09 tCO2/person 
120 m2 dwelling results in +0.21 tCO2/person 
Note: Larger properties result in higher emissions per person as SAP 
assumes a lower occupant density with increasing house size. 

Improvements on assumed 2013 
Part L (regulated emissions) 

Carbon Compliance at 11 kgCO2/m2/year results in -0.11 tCO2/person 
CSH level 5 -0.49 energy tCO2/person 
CSH level 6 -1.04 tCO2/person 

Efficient White Goods Most efficient  cold goods results in -0.04 tCO2/person 
Most efficient  wet goods results in -0.04 tCO2/person 
Most efficient  cold and wet goods results in -0.06 tCO2/person 

Energy Display Devices Gas display device results in -0.01 tCO2/person 
Electricity display device results in -0.04 tCO2/person 
Gas and electricity display device results in -0.05 tCO2/person 

Transport Measures 

Location Location results in a significant impact on calculated transport 
emissions.  A selection of development sites was modelled.  The site 
with the lowest baseline emissions was NA3 Wolborough (Newton 
Abbot) at 1.5 tCO2/person.  The location with the highest emissions 
modelled was BT3 Challabrook (Bovey Tracey) at 2.7 tCO2/person 

Home Office Average saving -0.02 tCO2/person (min saving 0.01, max saving 0.03) 

Maximum Cycling Provision Average saving -0.12 tCO2/person (min saving 0.04, max saving 0.18) 

Electric vehicle charging Average saving -0.22 tCO2/person (min saving 0.14, max saving 0.25) 

Walking Routes to facilities Average saving -0.02 tCO2/person (min saving 0.01, max saving 0.03) 

Bus Route Average saving -0.04 tCO2/person (min saving 0.01, max saving 0.05) 

Rail Route Average saving -0.20 tCO2/person (min saving 0.10, max saving 0.29) 

Other 

Allowable Solutions Maximum saving not capped.   
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Table 2: Costs and typical cost effectiveness of different carbon reduction measures 

Variable Sensitivity 

Domestic Measures 

House Size The size of the house will be determined by a developer to meet 
market conditions.  The costs assumed in this report are adapted 
from a CLG reportxviii and result in a base build of £1,016/m2 for a 
three-bed scale dwelling. 

Improvements on Part L 
(regulated emissions) 

The cost of reducing regulated emissions has been adapted from the 
above CLG report to be £7.53/kgCO2 per m2 for a three-bed semi.  
This results in a cost effectiveness of £7,532/tCO2 reduced.  This will 
vary depending on the base building type and location. 

Efficient White Goods These have been estimated based on market prices from a basket of 
manufacturers for a range of products.  It is assumed that a 
developer can negotiate a price between the wholesale and retail 
prices.  The cost uplifts are as follows: 
- Washing machine A to A+++:  £54 
- Clothes dryer C to A: £90 
- Washer-dryer B to A: £54 
- Dishwasher A to A+++: £183 
- Refrigerated appliances A+ to A+++: £215 
Assuming all appliances are improved to the maximum efficiency 
level this results in a cost effectiveness of £4,301/tCO2 reduced.   

Energy Display Devices The cost of these are taken from the National Audit Office report on 
smart meters as being £104 for an electricity meter and display, and 
£136 for a gas meter and display.  In both cases installation is 
included.   Assuming both are installed this results in a cost 
effectiveness of £4,156/tCO2 reduced.   

Transport Measures 

Location This will be determined by land values at different locations. 

Home Office The cost of this is taken to be £80 based on the above CLG report.  
This results in a cost effectiveness of £1,762/tCO2 reduced.   

Maximum Cycling Provision The cost of this is taken to be £183 or £600 for 1 credit depending on 
whether for a flat or house, or £387 or £850 for both credits.  This is 
taken from the above CLG report.  Assuming both credits are 
achieved results in a cost effectiveness of £3,120/tCO2 reduced.   

Electric vehicle charging The installed cost of a fast charge 32A socket is taken to be £1000.  
This results in a cost effectiveness of £2,002/tCO2 reduced.   

Walking Routes to facilities This has not been costed as it is a function of the site 

Bus Route This has not been costed as it is a function of the site 

Rail Route This has not been costed as it is a function of the site.  It is noted that 
it is only possible to achieve this credit within the vicinity of the 
existing line running from Exeter to Plymouth. 

Other 

Allowable Solutions Based on £46 per tonne carbon for 30 years results in a lifetime cost 
of £1,380 per tonne.  For an 80m2 home with 2.27 people the cost 
effectiveness is £3,137 per tonne per person. 

 
  

                                                           
xviii CLG 2011. Cost of building to the Code for Sustainable Homes: Updated cost review 
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From Table 2 it can be seen that allowable solutions is the most cost effective option in all cases.  However, 
the other measures all provide a direct benefit to the development, which in turn improves the desirability 
of the development thereby making it a more attractive option than allowable solutions.  It has not been 
possible to model this effect here. 
 
A number of scenarios were investigated to test the standard at various proposed development sites within 
Teignbridge.  Eight sites were selected as being representative of the diversity of locations within the 
district.  Collectively these sites are intended to support the delivery of 7,080 homes.  For each of these 
sites, eight scenarios were tested.  These were: 
 

A. A baseline 80m2 home with no additional energy or transport measures 
B. As A but regulated emissions reduced from 14 to 11 kgCO2/m2/year 
C. As A but with maximum efficiency white goods and energy displays 
D. B and C combined. 
E. As A but with all possible transport measures taken up. 
F. As B but with all possible transport measures taken up. 
G. As C but with all possible transport measures taken up. 
H. As D but with all possible transport measures taken up. 

 
The performance of each scenario against the headline target is shown in Table 3.  For some sites 
(Wolborough and Edge of Exeter) the standard is met with a baseline house.   
 
The additional cost uplift to meet the policy target is shown in Table 4.  For most sites the standard is not 
met without additional energy or transport measures incorporated into the scheme (scenario A).  In these 
cases, additional allowable solutions would be required.  The weighted average cost uplift of meeting the 
standard at these eight sites for scenario A is £954 which represents a 1.2% increase on build cost (3-bed 
semi).  Where the standard is not met, the allowable solutions contribution can be substantially reduced by 
incorporating energy and transport measures.  The net additional cost in choosing this option may be offset 
as the resulting development could be more marketable.  Many of these measures are typically targeted 
through the CSH.  If all transport and dwelling energy measures modelled here are incorporated, in all but 
one site allowable solutions would not be required. 

Table 3: Difference between calculated emissions and the headline target (tCO2/person) at each site for each scenario.  Red values 
indicate that the target has been met.  Black values relate to the amount of carbon dioxide that would need to be offset using the 

allowable solutions option. 

 
Site Homes A B C D E F G H 

NA1 Houghton Barton 1800 0.50 0.39 0.42 0.31 -0.11 -0.22 -0.19 -0.30 

NA3 Wolborough 1500 -0.31 -0.42 -0.39 -0.50 -0.69 -0.80 -0.77 -0.88 

KS6 Penns Mount 250 0.66 0.55 0.58 0.47 0.03 -0.08 -0.05 -0.16 

DA2 
NW of Secmaton 
Lane 

860 0.67 0.56 0.59 0.48 0.09 -0.02 0.01 -0.10 

TE3 
West of Higher 
Exeter Road 

250 0.74 0.63 0.66 0.55 0.12 0.01 0.04 -0.07 

BT3 Challabrook 270 0.91 0.80 0.83 0.72 0.48 0.37 0.40 0.29 

CH2 NE of Chudleigh 150 0.59 0.48 0.51 0.40 0.17 0.06 0.09 -0.02 

SWE1 Edge of Exeter 2000 -0.02 -0.13 -0.10 -0.21 -0.50 -0.61 -0.58 -0.69 

Weighted Average 0.23 0.13 0.15 0.05 -0.28 -0.39 -0.36 -0.47 
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Table 4: Potential cost uplift to meet the standard for various combinations of incorporated energy and transport improvements for 
a typical size dwelling at eight sample sites.  The values in red indicate that the carbon emissions resulting from the measures are 

lower than the target, without the need for allowable solutions. 

 
Site Homes A B C D E F G H 

NA1 Houghton Barton 1800 £1,561 £3,369 £2,090 £3,566 £1,930 £3,738 £2,712 £4,520 

NA3 Wolborough 1500 £0 £1,808 £782 £2,590 £1,930 £3,738 £2,712 £4,520 

KS6 Penns Mount 250 £2,063 £3,871 £2,592 £4,068 £2,017 £3,738 £2,712 £4,520 

DA2 
NW of Secmaton 
Lane 

860 £2,095 £3,902 £2,623 £4,100 £2,205 £3,738 £2,733 £4,520 

TE3 
West of Higher 
Exeter Road 

250 £2,314 £4,122 £2,843 £4,319 £2,299 £3,776 £2,827 £4,520 

BT3 Challabrook 270 £2,848 £4,655 £3,376 £4,852 £3,429 £4,905 £3,957 £5,433 

CH2 NE of Chudleigh 150 £1,844 £3,651 £2,372 £3,849 £2,456 £3,933 £2,984 £4,520 

SWE1 Edge of Exeter 2000 £0 £1,808 £782 £2,590 £1,930 £3,738 £2,712 £4,520 

Weighted Average £954 £2,761 £1,607 £3,248 £2,048 £3,788 £2,772 £4,555 

Of which Allowable Solutions £954 £786 £825 £658 £118 £50 £60 £35 

Total % Cost Uplift 1.2% 3.4% 2.0% 4.0% 2.5% 4.7% 3.4% 5.6% 

 
A mapping exercise was undertaken to understand the sensitivity of the measures and site location to 
performance against the target.  Results for scenario A are shown in Figure 2, and for scenario F in Figure 3.  
The legend of the maps is set so that areas highlighted in green shades meet the policy requirement 
without the need for additional measures (including allowable solutions).  Yellow shaded areas exceed the 
target by up to 12.5%, red areas by up to 25% and dark red by more than 25%.  It can be seen that meeting 
the target is easier in more developed parts of the district.    Likewise, implementing energy and transport 
measures result in most of the locations meeting the policy requirement.  For example, in overall terms 
19% of areas meet the requirement with scenario A.  This rises to 69% for scenario F, with compliance 
being harder to achieve in the more isolated parts of the district as resultant transport emissions are 
higher. 
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Figure 2: Emissions per capita for Scenario A – baseline 80m
2
 home, no additional energy or transport measures 

 

 

Figure 3: Emissions per capita for Scenario F –80m
2
 home with 11kgCO2/m

2
 regulated emissions and all transport measures 
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4. IMPLEMENTATION 
A key aim of demonstrating compliance with this policy is for the calculation to be robust and repeatable.  
In order to achieve this aim it is proposed that the calculation would be embedded within a simple 
spreadsheet based tool.  This would ensure that the policy is applied fairly to all developments.  The carbon 
dioxide emissions per person would be instantly calculated with the detailed workings of the calculation 
hidden from the user.  The assumptions of the method would be clearly stated.  The following list of 
information would be required for each development in order to undertake the calculation: 
 

 The number of, and size of dwellings in a development e.g. 12 of “The Teign”, 3-bed 80m2 dwelling, 
8 of “The Dart”, 4-bed 110m2 dwelling etc. 

 The regulated emissions (kgCO2/m2) for each dwelling type from SAP calculation. 
 The energy efficiency rating of appliances used within the development e.g. Fridge-Freezers A++, 

dishwashers A+++ etc. 
 Whether heat and/or electricity energy display devices will be provided. 
 The carbon reduction per house type resulting from the incorporation of LZC technologies from SAP 

calculations. 
 The location of the development (grid reference). 
 Whether CSH credit Ene09 (Home Office) will be achieved. 
 Whether CSH credit(s) Ene08 (Cycle Storage) will be achieved. 
 Whether there are local shops within 2km that are accessible by a segregated walking route. 
 Proximity to a compliant bus route. 
 Proximity to a train station. 
 Whether there is a fast charge point for electric vehicles adjacent to the parking space for a 

dwelling. 
 
For many of the above items there will be the facility to enter the proportion of homes within a 
development that meet the requirements of that item.  It is envisaged that all of the above would either be 
known or could be simply estimated at the application stage and so would not be an unreasonable burden 
for developers. 
 
Where the policy results in developers choosing to make Allowable Solutions contributions it is 
recommended that these amounts accrue to a local community energy fund which can be deployed by the 
Council to support the uptake of the most effective local carbon dioxide emissions reduction to meet the 
local target. 
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GLOSSARY 
BREEAM Building Research Establishment Environmental Assessment Method 

CSH Code for Sustainable Homes. Credits are available within the scheme with labelling such as 
Ene1 etc. 

DfT Department for Transport 

EEI Energy Efficiency Indicator 

EST Energy Savings Trust 

HGV Heavy goods vehicle 

kgCO2 kilograms of carbon dioxide 

LGV Light goods vehicle 

LLSOA Lower Level Super Output Area 

LZC Low of Zero Carbon Technologies 

m2 square meters 

OA Output Area 

OGV1 Rigid heavy goods vehicles 

OGV2 Articulated heavy goods vehicles 

Part L1A The building regulations governing the conservation of fuel and power for new dwellings 

PSV Public Service Vehicles  

SAP Standard Assessment Procedure.  This is used to demonstrate compliance with Part L of the 
building regulations. 

SWEEG South West Energy and the Environment Group 

tCO2 tonnes of carbon dioxide 

TfL Transport for London 

 


