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INTRODUCTION

As part of our continuing involvement in the EFDC New Building Housing
Development Pragramme, Pellings LLP have been asked to comment on the
likely costs of achieving new housing at the standard of Code for Sustainable
Homes Level 4 in comparison to Level 3.

Schemes tendered to date, including Marden Close/Faversham Hall and the
Pnase 1 sites have been specifisd at Code Level 3 in accordance with the agreed
approach to date.

Epping Forest District Council wish to consider the implications of moving Design
Standards to Code Level 4 for next phases.

Af the time of writing this report, central government are considering changes to
Building Regulations for 2015 which are likely to move requirements for the
operation of a dwelling and its services and fabric efficiency of housing to a
Building Regulation standard that currently reflects standards equal to or
epproximating to current Code for Sustainable Homes Level £ {criteria ENE1 and
ENEZ? respectively under the Code Energy sections).

It is currantly considered that approximately 50% of the cost of moving between
Codes 3 and 4 is related to this difference within the Energy Section and this
should therefore be borne in mind when considering cost of development that
might be procured beyond the anticipated date of the 2015 Building Regulations
amendments.

CODE FOR SUSTAINABLE HOMES

The Code for Sustainable Homes (The Code) is an environmental assessment
method for rating and certifying the performance of new homes. It is a National
Standard for use in the design and construction of new homes with a view to
encouraging continuous improvement in sustainable home builging. It was
launched in December 2006 with the publication of 'Code for Sustainabla Homes
- A Step Change in Sustainaile Home Building Practice' and became operational
in April 2007 .

The implementation of The Code is managed by BRE Global under contract to
the Department of Communities and Local Governmert. BRE Global as the
main licence holder, is able to issue licences to both assessors and other code
service providers of which there are now many and various within the wider
housing market.

The Code for Sustzinable Homes covers nine categories of sustainable design.

» Energy and CO: emissions

« \Water

= Materials

= Surface water run-off
«  Waste

« Pollution

s« Health and Wellbeing

612023/Reports/CISH Comparison
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= Management
= Ecolagy

Each category includes a number of environmental issues of which various
credits are available for each and we include at Appendix 1, & list of the credits
available under each categary. Credits do net ail carry the same equal
importance under The Code, and accordingly same are weighted different to
others and the appended table also includes reference to such weighting.

2.4 There are six Code levels with Level 1 being the lowest performer, Level 6 being
the highest level performers.

25 Whilst not a finite definition, an approximate comparison of performance of
differing types of housing stock might be :

Code Level 1 - 1970s housing retrofitted with sustainability measures.
Pellings LLP undertook a series of refurhishment measures for
East Thames Housing Group on some sample such properties
in Redbridge, which the BRE compared to CfSH Level 1.

Code Level 3 - Current Building Regulations standard for En=rgy Efficiency
saction.

Code Level 8 - Zero carbon housing. Some, but comparatively very little, has
been achieved in the UK since commencement of the Code
Standards.

26 Whilst not a true comparator, Code Level 4 is therefore slightly above Code Level
3 when compared to current Building Regulations on Energy Standards, and
would also include an upgrade on some of the other elements to achieve the
difference in standard. In respect of the total number of credits, Code Level 3
would need to achieve 57, whilst Code Level 4 would need to achieve 68 points.

2.7 Some credits are mandatory. Accordingly, no pointe are awarded and these
would not make any different between the Code Level achieved. There are three
of these being ;

o Environmental Impact of Malerials
« Management of Surface Water Run-off from Developments
= GStorage of Non-Recyclable Waste and Recyclable Household Viaste

Whilst there are additional credits available under each of the above, a minimum
standard needs to bs achieved.

2.8 Furthermore, there are two issues where an increasing mandatory minimum
standard needs ta be achieved for increasing Code Levels and these are

« Dwelling Emission Rate
* |ndoor Water Use

With respect to the above, minimum slandards for achieving Code 3 and Code

4 for indoor water use are exactly the same at a maximum of 105 litres per
person per day, and accordingly would not impact on this comparison.

B12023/Repors/CiSH Comparison
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There are two further mandatory requirements within the Code for Fabric Erergy
Efficiency and Lifetime Homes although these only relate to the higher
performing Codes 5 and 6 and therefore wolld not impact on this comparisan.

POSSIBELE ALTERNATIVE AND ADDITIONAL MEASURES TO ACHIEVE
CODE FOR SUSTAINABLE HOMES LEVEL 4

Desigrers will have an arount of fexitility in terms of ~ow the additional 11
paints between Codes 3 ard 4 are achieved. Ve sel out telow the possible
pravisions under each of the calegories.

Energy and CO; Reduction

To achicve Code Level 4 there is a minimum requirement of achisving 25%
energy efficiency over and above 2010 Building Regulations for the dwelling
emission rate cver the target emission rate. This compares to Code Level 3
which is at the 2010 Building Regulations standards.

This increased performance can be met with an upgrade of the fabric efficiency
and low carbon technologies. In our experience, designing contractors are
maximising fabric efficiency in any event to meet the lower code standards and
therefore it is likely that any additional costs to meet Code 4 would ke on
technologies — Photo voltaics, air source heat pumps, heat recavery ventilation
systems and the like.

Energy display devices achieve additional pcints which are currently available at
reasonable cost.

Provision of drying spaces, provision of energy labelled white goods, controlled

and energy efficient extarnal lighting, cycle storage and provision of a home
office area for home working can all achieve additional points.

Water Use

Under the categary of \Water Use, as above, there is no difference in the
maximum set levels for indoor water use between Codes 3 and 4.

Frovision of grey water recycling wauld be able to attract additional peints.
Materials

For the Materials category, low embedded energy of materials, responsible
sourcing etc. attracts additicnal points.

Surface Water Run-Off

For surface water run-off, while this is a mandatory standard in respect of a
certain level of run-off, additional points are available for sustainable urban
drainage systems, provision of flood risk asssssments and implementation of
any recommendations,

612023/Reporis/CiSH Comparison
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For the Waste category, additional points are available for additional
storage/collection arrangements and compasting.

Pollution

For the Follution category, additional points are available for low global warming
potential of insulant and low nox emissions of boilers.

Health and Wellbeing
Within the Health and Wellbeing category, additional points are available for
good daylighting into the property, good levels of sound insulation (.9, the use

of robust details) and the provision of partially private outdoor spacs.

Additional points are also availatle for the provision and mesating of some of the
Lifetime Homes standards.

Management

Within the category of Management, points are available for provision of a Home
User Guide, although itis likely that contractors will be using these points to mest
their Code 3 requirements in any svent.

Increased points are available for increased levels of scoring under the
Considerate Constructors scheme and minimising CO:; from construction site
activities and site transport arrangements. Secured by Design accreditation
also attracts additional points.

Ecology

Finally, within the Ecology category, points are available for professional
ecological advice, ecological enhancement and pratection of ecolegical features.

It can therefore been seen that there are a number of areas that designers can
target to achieve the reguired increasad code points.

As an example, and taking previous schemes as an example, a selection of
these might be as follows :

s |ncreased provision of low and zero carbon technologies.

e Ensuring low environmental impact on a greater sslection of materials
used.

« Additional waste storage provision and provisicn for composting.
»  Good quality boilers with low nox emissions,

» Good levels and detailing around sound insulation.

612023/Reports/CISH Comparison
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+ Compliance with Lifetime Homes.
s |ncreasing scores within the Considerate Constructors schems,

= Enhancing ecological features of the site.
COST

Designers/contractors will target arsas where increased code points can be
achieved at no or minimum additional costs over and above that reguired for
Code Level 3.

A number of studies have been undertaken over recent years with regard to
comparison of costs for achieving different levels of The Code, but inevitably as
technologies and construction technigues move on, these cost comparisons
changs over tima. For example, studies undertaken by DCLG in 2011 give a
cost difference approximating fo £2,500 betwesn meeting Code Level 4 in
comparison to Code Leveal 3.

We believe that the most relevant available cost information is the Element
Erergy/Davis Langdan Report of September 2013 which we attach at Appendix
2.

This report was procured on behalf of 2 number of South of England Local
Authorities, which also gives gecgraphic relevance to proposed housing
provision in Epping Forest district.

We would draw your attention to Figures 1 and 3 within this report which give an
indication of extra ovar cost compared to current Building Regulations for energy
efficiency (Part L 2013).

This sets the extra aver cost of meeting Code Level 4 at £2,000, and the extra
over cost of achisving Code Level 3 at £1,000.

It is tnerefore our view that on the basis of the 2011 DCLG information of an
additional £2,500, and the more recent information from Element Energy/Davis
Langdon bearing aut the expectancy that such cost differences would fall, that
the overall cosl difference between Code 4 and Code 3 currently stands at
£1,000 - £1,500 per unit and which would also be dependent on the type of
housing being procured,

CONCLUSIONS

It is our view thal to procure Code for Sustainable Homes Level 4 housing in the
current market, in comparison to achieving Code Level 3 would incur in the arder
of £1,000 - £1,500 additional capital construction cost per unit.

512023/ Reports/CfSH Comparison
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This cost is likely to reduce further if the proposed Building Regulations
amendments within 2015, which expected to further enhance requirements for
performance in respect of energy caonservation, are confirmed, as the

comparison would be limited fo comparing Code 4 to the nsw Building
Regulatizn standards.

5.2

Signed : Date frerW&uwfﬂ ILg

612023'Reports/CIEH Comparisan
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Table 1.5 summarises the environmental impact categories, issues, cradits
and weighting factors.

Teble 1.5: Summary of Environmental Impact Categories, Issues, Credits and Weighting

Corde Categories Available Category
Credits Weichting Factor

Energy and £O; Emissions

2welling enssion rate 10

Fapric energy efficency g

energy display devices .

2rying space 1

Energy labelled while goocs ?

txternal lighting Z

Lowy and zero carbon tachnalogics 2

Cycle storace 2

Home cffice 1

Category Total R 16.40

Water

ndcor water use 5

Tuternal water dse 1

Category Total (i 4.00

Materials

Evironmental mpact of matenals 15

Aesponsible sourcing of materials = basic building elements

Fesponsible womcing of materials — Trishing alemenis

Category Total 24 7.20

Surface Water Run-off

Wanagement of zurface watar run-off from developmens 2

Fleweadd risk

Category Total 4 2.20

Waste

storage of non-recyclanle waste and recyclable housshold waste

Conslruction sile wasle managamanl 3

Composting 1

Category Total B 6.40

Pallutian

Clobal wearming putentizl (GWP) of msolants 1

MO emissions 3

Category Total 4 2.80

Health & Well-being

Deylighting 3

Sound insulation

Irivate cpace 1 continuan
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Table 1.5: summary of Environmental Iimpact Categories, Issues, Credits and Weighting

Code Cateqgories Available Categorny
Credits Weighting Factor

Lifetime Homes &

Category Total 12 14.00

Management

Haome ussr guids 3

Considerate Constructors Scheme 2

Construction site imaacts 3

Sacunity P

Category Total g 10,00

Ecology

Ecological value of site 1

Ecological enhancement 1

Protection of ecological featuras 1

Chanae in ecological value of site 4

Building foodprint .

Category Total g 12.00

Tetal Fliry 100,00

1.3 Calculating an assessment score

The assessment orocess should proceed in a logical order through the
environmental impact categories and issues, summarised in figure 1.3 below:

= It should cegin with a check that the three mandatory issues for which no
crecits are awarded have been achieved.

* The mandatory requirements for CO; emissions, fabric energy efficiency,
internal water use and Lifetime homes should be checked and confirmed
at the minimum values reguired tc meet the Code level sought.

* The remaining tradable credits should be checked and confirmed so that
they also, contribute to the required Code lavel.

If any of the standards for the three non-creditzble issues are not met, then a
zero rating will result, regardless of tha other credits achieved, including the
creditable mandatory issues.

If zll the non-creditable mandatory standards are met, but one or other

of the creditable mandatory issues fails to reach the minimum required to
achieve a higher level, the rating will be determined by the lowest mandatory
leval met.



Pellings

Appendix 2

Element Energy/Davis Langdon Report



EIEmentEnergy Rarvis Langdon (3 Costs of building to the Code for Eustalnal:;al;lgggﬁ

Costs of building to the Code for Sustainable Homes

September 2013
Bath & MNarth Fast m* | 4 2 i
Somerset Council ghica & Iiaue ﬂ Ei_} _51'"!':] ﬁDDl’t Wiltshire € (01
Summary

This report summarises the results of a study into the costs of building new dwellings to the Cocde for
Sustainable Homes conducted in September 2073." The work was commissioned by a group of local
authorities” and builds on prevous research undertaksn by Element Frnergy and Davis Langdon an behalf
af the Department of Communities and Local Gowernment.’ The key findings are:

= Owerall costs of building to the Code hawe reduced ower the past few years. For example, per
dwelling costz of meeting CSHS hawe fallen from a range of E16.5k=23k in the 2011 study to
£6.5k=10.5k taday {= reduction of around 55%). The equivalent range for CSHE is F28K-38k in
the 2011 study to £15k—26K today (3 o 40% decreasa),
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Figure 1: Range of total extra over costs of meeting Code levels 3 to 6 for each development
scenario [average per dwelling) based on the least cost energy strategies

« The principal driver of the cost reductions at the higher Code lewels is the reduction in capital cost
of photovoltaics (a technology that features highly in energy strategies that meet the mandatory

" Data behind the charls presented in this reporl ae prodded in Lhe accompanying spreadsheel.

Bath & Morth East Somerset Council, Brighton & Howe City Council, Bristel City Council, Swindon
qE'rt:!r-::nugal'l Council, and Wiltshire Council.
* Costs of building to the Code for Sustsinabie Homes: Updated cost view, DCLG (August 2011).
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C; emission reduction requirementl. The latest cost dala suocgest that tolal installed costs of PY
systeme at tha scales relevant for dwellings have &llen by =60% owr the past faw years.

= A secondary factor that has decreased the exfra ower cost of building Code homes iE the
tightening of Part L of the Building Ragulations in 2010. This change means there is no additional
cost in meeting the mandatory ©O; reduction requirement of CSH3, for example,

»  [uture resdgions to Part L will futther reduce the extire over cost of building to the Code. In
paricutar, the introduclion of zerm carbon homas legislation (Fart L 2016), which is expecied io
require all regulaled emissions to be abated (lkely fo be va a combination of on-site and off-site
measures).

= Achieving CSHE remains a challenge, bBoth in technical and in cost terms. This study's results
sugoest that at least a 25% cost premium (over bass build costs) is faced by developers building
Code level 6 homeas, Experdence in bailding o this lewsl of the Code remains wary Imited, with
233 Code & post-construction certifcales izsusd nationally ower a five year period o the end of
March 2013

= The challengaes of building to the highest level of the Code are largely dus to the requirement Lo
achieve net zero CO; emissions (ncluding unregulated emissions).

= The introducticn of allowable solutions to the Code could significantly improve the technicel and
economic Jability of achieving CSHS. For example, based on an allowable selutions (AS) price of
F£80MC0,;, the costs of building 1o jowel S could be as low as £8,5k—13, Skidwelling. Simitarly, with
AS, the total exira over costs of building fo Code level 5 could fall ta £5.5k-9, Zkidwelling,

» The costs of building to CSHE (of the order £6.5k—10.5k per dwelling) represent an increase of
amound 10-15% on Dase build costs. The fall in costs of PV mean thal an energy sirateov with
improwved fabriz, 2 high =ficiency gas baoiler, and =V is now a dable aption at Code level 5 (gven
suficient roof epacs). The previoLs etucy's resulls showed 3 high reliance on bomase 10 mest
the mandatory emission reductions nzeded in cosi-efiective enemgy strategies at this lewel.

+ Total costs of building to the Code continue to be dominated by the mandatory CC: emission
reduction requirement. For example, costs against the Energy cstegory are typically 50% of the
total costs at levels 4 and 5, rising lo c.80% =t lewel 6. Meeting the mandatory target for intemal
water consumption can be anather significant cost, &.9. around a quarter of the total cost at Code
level 5, This may be higher still if rainwater haresting technology does not give the required
reduction (=80 litres per person per day), and slternathve solutions (2.0, greywater recycling) are
needed. This issue iz likely to be dwelling-zpecific as it depends on the specification of other
water-related featuras,

«  Community energy solutions with district heating are most suited to larme scale, high density
gites. For example, this study's modelling suggests that community biomass boilers may be the
most cost-effective =olution for mesting CEHE for the Uban regeneration de-ﬂnpment.'*

+ The continued fall in PV costs is likely to favour dwelling-scele energy approaches owver
community heating. This is reflected by the fact that district heating based enamy systems do not
provide the most cost-efiective approach 1o CSHS in any of the dewvelopment lypes considersd,

% Mote that while the costs of community heating energy strategies in this study am based on

representative data, costs of such schemes are highly sile-specific. The case for distict heating should
therefore be assessad on & site-by-sits basis where possiole, in the context of other strategic drivers for
community energy approaches (e.g. seading a network of low carbon heat supply that could be used 1o
decarbonise neighbouring existing buildings).
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Fimal report

Mole howewver that this study fecuzes on residential denvelopment only; the dability of district
h=ating is closely linked to owerall heat density (which in many cases will be influsrced by non-
resident'al demands) and should be considered on a site-by-sile basis

Introduction

Background

The Code for Sustainable Homes is the UK's national standard for sustainable
construction of new dwellings and has now been in place for ower five years. in (i

which tima over 110,000 homes have been built to the Code (see Figure 2). Element

Energy and Daus Lancdon prevously undertock research into the cosis of building
to the Code for the Department of Communities and Local Govermment, The work
was caried out in 201041 and published in August 2011.°

Changes over the past 2-3 years, in particular revisions to Building Regulations and
signifcant reductions in the price of photovoltaics, mean it is now timaly to reassess
the costs of building to the Code. A group of local authorities, led by Bath & Morth

Ezst Somerset Council {and including Brighion &
Howe City Council, Bristol City Council, Swindon

CEH completions by year and Code level

50,000 e el
Borough  Council,  and  Wiltshire  Council), S z e it
commissioned Element Energy and Davs Langdon Ea‘“m” ' ﬁm;ukm-
a0 000 201213 {c.35% of
Lo update the cost assessment in August 2013, B8 A L
e o
Ives S
G e # E 10,000 - I
The primary objeclives of this study include; e gl — Wl _ - - 8 :
2008-03 2008-10 2010-11 2011-12 201213
* [leassess the costs of building to the Code Year
for Sustaineble Homes, in particular levels Uadaligl WS L RS RS CEERE
4 5and 6 MweoooEmy 07RO OT% EP% W% DE% 02%

Figure Z: Post construction CSH certificates

Update the energy modeling te taks !
issued by year

account  of the revsed (and ewldng)
Building  Regulations, is. Pat L
(consenvation of fuel and power). Explore how the costs may change owr time following the
infroduction of tghter mandatory standards.

Evaluale the potential impact on costs of alignment between the highest Code lewels and future
revisions to Part L — i.e. the infreduction of alloweble solutions,

Test fhe sensitivty of cosis to the approach 1o meeting mandatory emission reduction {argets
(Ena1), and hence establish the lowest cost energy strategies for five ropresentative site types.

* This study facuses on the mos! cost-efiective erergy strategies based on capllal costs only. On-going
costs (and the impast of support schemes such as the feed-in Laniff or renewsble heat incentive) hawa not
EE'BH considarad,

Cost of boifding to the Code for Susfainable Homes, Updafed cost review, Elsmem Energy and Davs
Langdon for DCLG, August 2011,
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Dwelling and development types

The dwelling and development types used in the cost assessment are taken from the previous (2011)
study, and are designed to be representative of typical mass market developments.

Dwelling mix (% of total dwellings)

b Scale Indicative
sce n: rio Type™  (no. of Mty Two- 1;::3 TII;re: " | Four-bed
dwellings) || (dwellings/ha) | pod Aat 7 ol detached
terrace semi
Smiall brownfisid B 20 40-50 0% 40%, 405 20%
City fefiif B @] 150+ 100% 0% 0% 0%
Erige of fonn £ 100 40-50 24% S50 30% 16%
Strategic :
b i 2,000 40-50 20% 30% 30% 20%
Lihan
regeneration B 2,000 150+ T 20% 5% 5o

* B = Brownfield, G = Greenfigld
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Cost of building to the Code - results

Average extra over costs by Code level and development type

The graph below show the range of total extra ower cosls of building to the Code (average per dwalling,
across the development types) fom this study’s resulls compared against the pravous (2011) sludy's
findinos.

i 45,(}']'] ] Bars indicate the
- 40,000 - ranlgss aCroEE
(1] de i
o i 35,Uﬂﬂ | ‘ . velopment types
E‘ = 30,000 -
gg 25,000 ¢
$5 20000 l
s = 15,000 -
= 10,000 -
@ ) | !
5000 - : .
0 B - e
2;2\%2‘%9325%‘%
L] oW wa ol o o ol (] (5] L7 ] ¥ ] o
0 O I L] ) Q L8] o [ & (5] o
i 2010 (relatlve to 2013 (relative to 2014 (relative to
[ PardL2008) | Parl2010) PartL 2013)

Figure 3: Range of total extra over costs of meeting Code levels 3 to € for each development
scenario {average per dwelling) based on the least cost energy strategies’

The change in baseline and redustion in PY cosis has led to a fall in B/ costs 1o meet each Cods lewl.
For example, the results abows suggest meeting CSH4 will cost ¢ £2-2.5k/dweliing relative to Par L 2013
{(compared to around £5k/dwelling relative to Part L 2006 (from the prevous study)).

The lowest cost meithod of achieving CSHS is now typically bas=d on 2 strategy with gas boiler with PV
(compared to biomass-based appoaches) ®

" &t the time of writing the details of Part L 2013 wers being finalised. For the purposes of this study Par
L 2013 is assumed lo require emission reductions differentiated by bullding tvpe to ghve an overall 5%
mprovernart on 2010 standards. This assumpltion s based on the summary in DCLG's impact
assessment on changes to Part L, published on 08/08/13
4 Lubkloovemiment/ publications/cha nges - -l-pf-the-building-regulations

® For the purposes of this sludy's modelling ro constraint is placed an the capacity of PY system st
could be installed by dwsalling type. At the higher Code levels (5 and B) the capacity of PV needed to maet
tha mandatory emission reduction targets cen become high — e.o0. up to 3.6kW, per flal and BKW, per
house at Code level 6 in the example abowe. Roof area constraints (ie. finding unconstrained, suitably
orientated area to install such capacity) may mean that PV-led energy strategies are not practical on all
sites (particularly for high density cevelopment). As a minimum, this highlights the reed to tailor designs
io accommodate large renewable ensrgy systems — e.g. through lhe use of mono-pitched wofs.
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Allowable sclutions (AS) are the proposed method of facilitating mass-market delhery of zero carbon
buildings, Whilz A3 are not curently in the Code for Sustasinable Homes, there is a reasonable possibility
that futurs changes will lead to thair inclusion (o ordar to mzaintain sionment betwesn Ene 1 and Part L)
The graphs below show the costs of meeting esch Code l2vel with and without AS at levels 5 and E.

25,000 '
+LCSH3 fab1
B 20000
= BCSHA_fabt
£s w
2£ 15,000
E g A CSHs_fand
T N
e el 10000 4 4 " A
E i L «CH36_ab2
L _BM HOB +
5,000 - =
[ ] - B - |
5 + + & i~ . ' C;?E_fahﬂ
. Smal Gyl Edgeof  Umen  Stetegic o~
brownfield town  regeneration gresnfeld

Average total extra ower cost by Cods lewel = excluding AS

Figure 4: Total extra over costs of meeting Code levels 3 to 6 for each development scenaric
(average per dwelling) based on the least cost energy strategy excluding allowable solutions -
relative to Part L 2013 bassline

25,000
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Averape tolal extra over cost by Code level = including AS

Figure 5: Total extra over costs of meeting Code levels 3 to 6 for each development scenario
{average per dwelling) based on the least cost energy strategy including allowable solutions -
relative to Part L 2013 baseline
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These results suggest that inclusion of AS (at EBOMCO;) could Izad to capitsl cost reductions of
c.ETkdwelling for C5HS and £6-10«/dwslling for CSHG. The costs of the AS included in the results abowe
zre summarnsed bebow,

Carbon compliance

level (kaCOafm®iyr)* o o i %
E::\rjlrmsg}at = 1,540 1,445 1,740 Eies
i N I N

The cost of allowable sclutions is an assumption at this point as the datails of the mechanism remain
under development. This assumplion is discussed further below.

Costs by category

Achieving a Code rating inwohes addressing a number of mandatory issues (e, reductions in CO;
emissions and internal water consumplion), 2nd then implementing measures w0 score oredits against
remaining toples. Credits are weighled by category and translated into points, which are summed o
grovde an owerall score. The tolal percentage poirts score (TPPS] required increases with Code level

sought.
This study's resulis are based on the assumption that developers seek the lowest cost means of reaching
any given Code level and the cost modelling vses the @ilowing logic:

= Implement measures to achisve the mandatory credits (Ene 1, Wat 1, Hea 4 (at level 8)).

e Target any zem cost credits in each cateoory.

* Implement measurcs on an ascending E/point basis until tha target TFFS has been mel.

The resulis below show the breskdown of costs by category for a typical dwelling and dewlopment
axample.

? Source: Zern Carbon Strategies for lemuorow's new homes, Zern Carbon Hub, p.7, (February 2013).
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Figure 6: Extra over costs by category at Code levels 3 to 6 for the three-bed semi in a small
brownfield development (based on the least cost energy strategy excluding allowable solutions)

The total costs of bwilding to the Code are dominated by the mandatory CO; emission reduction
regquiremenl (issue Ene 1), While there are nine separate jssues within the Energy category of the Code,
the Ensrgy costs presented sbowe are dominsted by the costs of the energy stralegy employed (which
covers issues Ene 1, 2 and 7).

Costs of energy strategies to meet mandatory CO, emission reduction
targets

Tha costs by category results abowe highlight the importance of the energy strategy in determining the
owrall cost of building to the Code. In general thers are many options awilable to meet both a
development’s energy demands and the required ©C; emission recuctions. Any energy strategy is likely
to imvolve some level of building fabric improvement (to reduce energy demanads), along with a primary
heating technology {which may be indiidual to the dwelling or a community system), and possibly some
on-site rengwable enercy generalion, While various factors may influence the choice of enargy strategy,
capital cost is likely to be 8 sey diiver,

The graph below compares the capital costs of altemative energy strategies by Code lewel and dwelling
type. " These resultz are for the Urban rageneration site but are not specific to this dewelopment as they
are based on dwelling-scale energy strotegies (g5 opposed to community hesting).

" Costs ae presented for & selection of approsches to meeting energy domands cnd emission reduction
targets. Other teconologies are awilable and the mest approzriate energy strategy is likely to be
denelopment-s pecific.
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Figure 7: Extra over cost of meeting mandatory Ene 1 criteria for a range of dwelling-scale energy
strategies (relative to Part L 2010) — Urban regeneration site (PV = photovolizics, EM = biomass,
AS = allowable solulions)

The costs of the energy strategies above imohing allowable solutions are calculaled based on emissions
over a thiry year period and an AS price of £60/CO,, There remains considerable uncertainty regarding
fow allowable solutions will be implemented, Including the potential costs of mitigating emissians in this
way. The assumptions usad here are tzken from the Ceomirl Price Cap case of the latest UK govemment
publication on the tl::ni:lii.':.rI In the same document, Low and High Price Cap options are also considerad
with buy-out prices of [3BHCO0; and £S0MCO: respectively. The relative costs of development-level
smission mitigation strategies versus paying into a fund 1o offset emissions will depend on bath the costs
of the on-site technalogies in guestion and the buy-cut price. The calculation below illustrates why, based
an the cument assumplions, the AS-besed slrategies lead o & lower overall cost than the lagely PY-led

strategies.

Comparisen of cost of carbon saving from PV vs indicative AS price

Typical total installed cost for a new build

P\ capital cost (2/kWp) 1,450 systerr in 2013,
Annual eleclricity generation (<WhikWplyr) 858 Value from SAP (for a well-orieniated
system).
n 1 Based on 0.519kgC0kWWh for cisplaced
Emissions savng (koCOa'vr) 445 grid slectricity (SAP 2003 valus)
A thirty yvear lifetima for a PV system is
Emissions savng over 30 years (1C0) 13.4 relatively optimistic but accaptable for tha

purpose of this ilustrative calculstion.

" pext steps fo zemo cartion homes - Allowahls Sofutions, Conswifation, DCLG (August 2013).

s
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: ; Calculatec from the capex assumption above
Cost of carbon saving (capitzl £4C03) 108.5 S fit over the period.
Allowable solutions price (capital £/H002) a0 mzﬁéfﬁﬁ?ﬂnﬂﬁfammawz t&gﬁf;ﬂiﬂﬁ

In adcition to dwelling-scale energy strategies, community heating-based appreaches have also been
considered at the higher Code lewels, Figara 8 shows the extra over costs of a selection of community
heating energy strategies (.e. those imolvng centralised heating plant and district heating;.

a —
25,000 - S Communlly energy sppears
compediive with dweling-
= soak enargy oplions (on a
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Figure 8: Extra over cost of community energy strategies by site type (and minimum cost
dwelling=cale approach), relative to Part L 2010 - average across all dwellings in each
development secenario

These results suggest thal community energy strategies are only cost-efiective at Code level B, and only
for high density sites (2.9, Urban regeneration). Even then the bensfit eppeare marginal and decreasing
costs of PV will tend lo favour dwelling-scale approaches with high reliance on RES-E generation.

Hauvng =aid thiz, the resulls abowe are besed on community heating for residential-only schemes
jconsistent with the development types defined). The economics of distict heating are highly site-specific
and typical schemes also involwe non-residential sources of heat demand (a5 anchor heat loeds and o
provide incressed diversity of demand), Furthermore, thiz study makes the simglifying assumption that
the full costs of energy sirztegies would be bome by dewelopers. In practice, community energy schemes
tend to invalve a third parly (e.q. an encrgy servces company), that may be able to contribute o some of
the capital costs of initiating projects, with a vew to recouping the imestment over an extended period.

Other strategic drivers for distdct heating (such as seeding low carbon beat networks that could be used
for wider dacarbonisation, beyord the new dawelopment) suggest there is a case for considering the
appropriateness of community haating on a dewelopment-by-development basis,

10
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Cost changes aver time

This study's results focus on the cosls of building o the Code that are in addition to base build costs,
wherz the base building complies with Building Regulations, Given that Building Regulations {in particular

Par L) change ovar time, tha extra over costs of building Code homes in future may fall further,
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Figure 2: Change In total (average) extra over cost of building to levels § and & over time

Cost reductions are dus to a combination of further falls in the cost of PV, and changes to Part L which
will make a building-compliant dwelling more costly to bulld (e increases to baseline costs in 2014 and
2017 Tollewing the introduction of Part L 2012 and Part L 2016 respectively . The greater fall from 2014 to
2017 {comparad to 2013 to 2014) iz due to the {mere stringent) zero carbon homes regulafion coming

into effiect from 2016,
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