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1 Executive Summary

Overview

This study investigates the potential impact of the proposed Core Strategy sustainability
policies DC1 and DC2 on development viability in Ipswich'. The impact of Code for
Sustainable Homes Standards on development viability has been assessed by building on
the study carried out by Fordham Research Group? which derived residual land values® for
different sites in Ipswich under different affordable housing levels. The Fordham analysis
showed that most town centre sites are not viable for development under general market
conditions, and therefore will also struggle with the costs of building to both the
Government’s improving carbon standards as well as Ipswich Borough Council’s additional
sustainability requirements. However, our analysis suggests that the economically healthier
development sites in the Northern Fringe could cope with the costs of meeting most of the
sustainability requirements under DC1 and DC2 if developers secure ESCo finance to cover
some of the costs, and could potentially cope with the costs of meeting all requirements if
the housing market picks up in the coming years.

In addition, policies DC1 and DC2 incorporate the Government’s policy requirement of a
sequential improvement in the Building Regulation carbon standards, and in fact the
majority of the cost of achieving policies DC1 and DC2, consists of the cost of meeting these
Building Regulation carbon requirements. The specific impact of policies DC1 and DC2 on
development viability in Ipswich is therefore less than the Code for Sustainable Homes cost
analysis suggests. In proposing policy DC1, Ipswich Borough Council has set a robust
environmental planning policy which seeks to ensure that high standards are set for all
environmental issues in addition to carbon emissions.

General viability of development in Ipswich

The study carried out by Fordham Research Group assessed the viability of sites in Ipswich,
Babergh and Mid Suffolk & Suffolk Coastal sites through incorporating costs of achieving
Code Level 3 and different affordable housing levels. Out of the 8 Ipswich sites that were
analysed, 3 of them were in IP-One area (Waterfront, Ipswich Cent E edge and Ipswich
Cent W edge), 3 of them in Northern Fringe (N of Valley Road, W of Westerfield Road,
Ipswich North Sub) and 2 other sites were located in other various locations in Ipswich.

The results presented in the study show that development viability in the Ipswich area is in
general marginal. Out of the 8 Ipswich sites considered in the Fordham study, 3 of
them were considered not viable for development at standard build costs (assuming
no affordable housing but including Code level 3 costs). As the affordable housing
levels increased to 25% two other Ipswich sites became unviable, and at 40%
affordable housing only one site was found to be viable (located in the Northern
Fringe). The sites in IP-One struggle to achieve the viability test in general, and none of the
sites are viable when affordable housing requirements are introduced (without grant
support). Viability in the Northern Fringe is generally healthier which indicates that Northern
Fringe sites are best suited to absorbing the costs of building to higher sustainability
standards.

Policy CS12 of the Proposed Submission Core Strategy and Policies of the Ipswich Local

" DC1 sets Code for Sustainable Homes standards for new housing and BREEAM standards for new non-domestic development,
DC2 set a 15% renewable energy contribution from new development

2 Affordable Housing Site Viability Study by Fordham Research Group, June 2009.

3 Residual land value is defined as the value of the site after taking out the costs of development and developer’s profit from the
likely income from sales and/or rents.
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Development Framework (September 2009) requires (a) 40% affordable housing provision
in schemes of 15 or more dwellings or 0.5ha or more; and (b) 20% affordable housing
provision in schemes of between 10 and 14 dwellings or 0.3 to 0.49 ha.

However it is important to note that these targets will be subject to viability testing. The
targets will guide the requirement for affordable housing on allocated sites and windfall
sites, but actual provision on each site will be determined through negotiation having regard
to:

e development size

e site development costs

e the requirement to deliver new housing

e scheme viability including the the availability of Social Housing Grant; and

e costs associated with other planning objectives such as planning to reduce carbon
emissions.

Effect on site viability of building to CSH Levels 4, 5 and 6 (at 2008 market prices and
without ESCo finance)

The Fordham study analysed a number of variables under a 30% affordable housing policy,
and we have used these figures in our analysis of the impact of building to Code levels 4, 5
and 6. The analysis suggests that under 2008 market prices and without access to ESCo
finance, imposing higher levels of the Code for Sustainable Homes on housing
developments will reduce the residual land values even further on Ipswich development
sites. The results are summarised in the table below where green cells indicate viability,
amber cells indicate marginal sites, and red ones indicate unviable sites. The tables show
two figures under the alternative use values: the alternative use value itself and the
alternative use value plus a 15% cushion.

At 30% affordable housing under normal build costs (based on Code Level 3 as shown in
the table below), only two sites were viable (North of Valley Road and West of Westerfield
Road; both located in the Northern Fringe area) and one site was marginal. Our modelling
results showed that adding on the costs of Code level 4 would push one of these sites
out of viability, leaving one site as ‘viable’ and one site as ‘marginal’. Increasing the
costs to achieve Code levels 5 and 6 left no viable sites in the Ipswich area.

VIABILITY RESULTS WITH TOTAL COSTS OF ACHIEVING DIFFERENT CODE LEVELS

Residual land W of

values N of Valley Westerfield Ipswich Cent Ipswich North Ipswich Cent
(Ek/acre) Co op Depot Waterfront Road road E edge sub Ipswich SE W edge

Alt use value 245/285 370/410 110/150 20/60 245/285 178/218 170/210 245/285
Code Level

223 142
131 63

Effect on site viability of building to CSH Levels 4, 5 and 6 with increased market
prices and ESCo finance
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An ESCo is a specialist energy services company that can finance, design, build and
operate communal energy infrastructure such as biomass heating systems or combined
heat and power systems in return for the revenue streams from selling low carbon heat to
customers. Across the UK in recent years, ESCo companies have formed partnerships with
housing developers on a number of low carbon housing projects that are installing
communal boilers and site-wide heat distribution infrastructure in the development. ESCo
finance potentially has an important role in improving the viability of the sites through
contributing to the capital costs of renewable energy technologies and reducing the burden
on the developers. When ESCo finance is included, viability in three of the sites
located in Northern Fringe area improved and are viable up to Code Level 5. When we
assessed the combination of ESCo finance with a 7.5% increase in housing prices we
found that the Northern Fringe sites were viable up to Code Level 6. These results are
summarised in the table below.

VIABILITY RESULTS WITH INCREASED PRICES AND ESCO FINANCE

Residual land W of

values N of Valley Westerfield Ipswich Cent Ipswich North Ipswich Cent
(Ek/acre) Co op Depot Waterfront Road road E edge sub Ipswich SE W edge

Alt use value 245/285 370/410 110/150 20/60 245/285 178/218 170/210 245/285

Code Level
4 236 176 280
5 179 127
6 129 85

The modelling of communal heating systems for the Northern Fringe sites enabled by the
size of the development also helped the viability of these sites through lower costs of energy
compliance. This was further reinforced by the larger initial residual land values that these
sites had. If specific site conditions were found not to suit communal heating systems at
these sites, then the costs associated with the energy requirements of the code could be
higher which might affect the viability status of these sites.

High cost of carbon compliance within the Code

It is important to note that the majority of the costs of building to the Code are the
carbon compliance costs which will be borne by developers regardless of Ipswich’s
policies due to government’s ambition to make all new housing developments zero
carbon by 2016. Therefore, the additional costs that DC1 brings about in relation to
government’s policy would just be the costs associated with the non-energy requirements of
the Code for Sustainable Homes. In order to support this point, we have also modelled
viability with only the energy costs of different code levels which reflects the impact of
government’s policy of carbon neutrality by 2016.The figure below shows the ratio of the
typical energy costs associated with meeting different Code levels compared to the cost of
meeting the other environmental aspects of the Code, with the energy costs three to four
times the size of the cost of the other elements.
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Energy and Non-Energy Costs of Achieving Different Code Levels in IP-
One and Northern Fringe Area (E/dwelling)
£30,000
£25,000
£20,000
£15,000 B Non-energy Cost
B Energy cost
£10,000
£0
Code Level|Code Level| Code Level|Code Level| Code Level Code Level
4 5 6 4 5 6
IP-One Northern Fringe
. J

Assessing Impact of the proposed Core Strategy policies DC1 and DC2 on
Development Viability

We have assessed the impact of the energy costs of the Code on the viability of the sites,
leaving out the costs of achieving the other environmental requirements, and found that the
results on viability were almost the same. In other words, the impact on development
viability of the cost of the non-energy of the Code is very small. The table below
illustrates that for the base case scenario (no ESCo contribution) when the non-energy
costs are removed and only the energy costs are incorporated into the viability testing, the
impact on the viability results are very small. For example, under Code Level 4, viability of
the North of Valley Road site was improved to ‘viable’ from marginal and Ipswich North Sub
site was upgraded to being ‘marginal’ from a previous status of having a residual land value
that is slightly lower than the alternative use value. For Code Level 5, the only change was
on the West of Westerfield Road where the site became ‘marginal’. Under Code Level 6,
there was no difference on viability between DC1 and the government’s policy: with all sites
unviable.

VIABILITY RESULTS WITH ONLY ENERGY COSTS OF ACHIEVING CODE FOR SUSTAINABLE HOMES
Residual land W of

values N of Valley Westerfield Ipswich Cent Ipswich North Ipswich Cent
(Ek/acre) Co op Depot Waterfront Road road E edge sub Ipswich SE W edge

Alt use value
Code Level
4

5

6

Impact of DC1 BREEAM Requirement on the Viability of Non-Domestic Buildings

In the absence of general viability data for non-domestic development sites, a different
approach was followed for assessing the capacity of commercial developments to absorb
the costs of achieving BREEAM standards. We have compared employment land values in
Ipswich with the regional and national average in order to provide an indication of its ability
to cope with the BREEAM costs. A study by Cyril Sweett in 2005 demonstrated that
achieving BREEAM Excellent can add up to 7% onto the build costs of a new office building.
The commercial land values in Ipswich are lower than the regional and national average and
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therefore Ipswich has slightly below average capacity in terms of absorbing the costs of
building to higher BREEAM standards.

Although there is greater variability in non-domestic buildings, and there isn’t the same level
of detail of cost data as for the Code, energy costs are also likely to be the most substantial
costs within BREEAM. Therefore, in the same way as for the Code requirements of DC1,
the government’s timetable for all new non- domestic developments to be zero carbon
from 2019 will constitute the main costs of the DC1 requirement for non-domestic
buildings.

Renewable Energy Policy - DC 2

In order to assess the impact of policy DC2 on development viability, the relationship
between 15% and 20% on-site renewable energy generation and the carbon requirements
in Code Levels 3 & 4 has been assessed, and the additional compliance costs associated
with the policy identified. The requirement for 15% of energy to be generated from
renewable energy equates nearly exactly to the carbon reduction target for Code for
Sustainable Homes Level 3. The 15% renewable energy policy in combination with a
Code Level 3 requirement will not therefore lead to any additional carbon reductions
but it will increase the cost of delivering these carbon reductions.

The impact of the 15% Renewable Energy Policy on the viability of the development sites is
essentially that of slightly increasing the cost of compliance for Code Level 3. The increase
in cost may be only small where site characteristics allow the lower cost renewable energy
technologies to meet the majority of the target, but the cost impact could be fairly substantial
if higher cost technologies are needed. Policy DC2 would also have the perverse effect of
encouraging developers to install renewable energy at the expense of energy efficiency
fabric improvements which have a longer lifespan in terms of carbon savings

If the renewable energy requirement were increased to 20% it would equate to a carbon
reduction requirement of 33% for heating and lighting emissions, which lies approximately
halfway between the requirements of Code Levels 3 and 4.

The impact of a 20% Renewable Energy Policy on the viability of the development sites
would be that of placing a requirement on developers similar in cost to meeting Code Level
4 carbon requirements. However, a 20% renewables policy would have little effect when
applied in combination with a Code Level 4 requirement as a renewable energy contribution
of greater than 20% is required to deliver the mandatory carbon reductions under Code
Level 4.

Need for flexibility in application

The analysis undertaken demonstrates that the impact on viability of Code for Sustainable
Homes compliance varies between sites depending on their location. It will therefore be
important for the Council, whatever affordable housing policy and approach to sustainable
housing policies is adopted, to be flexible in their application and to take into account
scheme specific circumstances where this is justified. Both Policy DC 1 and DC2 contain the
provision for flexibility in policy application dependent on matters of feasibility and viability.

Assumptions on price

It should be recognised that we have assumed that building more sustainable homes would
increase costs but that there would be no premium on price and that consumers would not
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be willing to pay more for a home built to a higher Code. Our analysis may therefore be
considered conservative but we have no evidence to suggest that the increase in costs
would be, to any significant extent, offset by an increase in market value.
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2 Housing growth and Non-domestic Development in Ipswich

21 Overview of key housing growth areas

Ipswich has been identified as a growth point in the draft East of England plan and is expected
to accommodate growth amounting to approximately 19,500 homes and around 18,000 jobs
(30,000 divided between Ipswich, Suffolk Coastal and Babergh) between 2001 and 2026. The
draft Regional Spatial Strategy (RSS) also identifies Ipswich as a regional centre for retail and
other town centre purposes, and a key centre for development and change.

9,641 homes have already been built since 2001 or already have planning permissions subject
to Section 106 agreements being agreed, but approximately 10,000 homes are still to be
granted planning consent and built between now and 2026. Most of these 10,000 properties
would be captured by the adopted Core Strategy, and would need to meet the sustainability
requirements in the Core Strategy. There are a total of 70 potential development sites in Ipswich
but there are three general areas of development within the borough; the IP-One (town centre)
area, the Northern Fringe Greenfield sites and a mix of other sites across the rest of the
borough. In addition to the allocated sites outlined in the Core Strategy and the Strategic
Housing Land Availability Assessment Draft Report (SHLAA), there is also the prospect of
windfall sites becoming available in the period 2021 to 2026, and these have been estimated
and split between IP-One and the rest of the Borough. Table 1 provides an overview of the total
projected number of new housing units from 2010 to 2026 that have not yet gained planning
consent. The key characteristics of the strategic areas of growth are considered in more detail
below.

Table 1: Ipswich Borough Housing Growth Numbers from 2010 to 2026 (and have yet to obtain planning
permission)4

IP-One Northern Fringe Rest of Borough Total

(Waterfront)
3,335 3,500 to 4,000 2,567 9,902

The phasing of the development is split into 4 periods - period 1 is 2010 to 2015, period 2 is
2015 to 2020 and period 3 is 2020 to 2025. There is also expected to be a fourth period of
development post 2025 during which the Northern Fringe sites will be further developed with
additional housing units, and this could bring an additional 750 homes taking the overall total to
almost 10,500 units between now and 2030. As illustrated in table 2 the projected phasing of
this development would be mostly post 2016 and so most would be captured by the zero carbon
homes requirement (although planning consents could be issued earlier in 2013/14 as soon as
the SPD is in place).

Therefore the advanced energy/ carbon standards in Policy DC 1 for housing developments
over 250 units would not affect the Northern Fringe which constitutes a significant proportion of
housing development in Ipswich over the next 15 years, but the requirement for the non-energy
aspects of the Code for Sustainable Homes would capture all the 10,650 planned new homes.

* Strategic Housing Land Availability Assessment Draft Report (SHLAA), lpswich Borough Council, September 2009, revised table 2
in the schedule of proposed amendments to the Core Strategy, March 2010 and figures from Sarah Barker and Robert Hobbs
(March 2010)
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Table 2: Phasing of Housing Growth in Ipswich Borough from 2010 to 2030°
2010 to 2015 2015 to 2021 2021 to 2026 2026 to 2030

1,500 4,500 3,900 750 10,650

2.2 IP-One Area

The IP-One area broadly equates to the central part of Ipswich and includes:
e Town centre, where the central shopping area and retail is the dominant use;
o Waterfront, with a mix of commercial, port-related and residential uses;

e Ipswich Village where leisure (such as Ipswich Town Football Club) and office uses
predominate; and,

e Education Quarter where the new University Campus Suffolk and Suffolk New College are
the main land uses.

The population of the IP-One area is approximately 28,000 and contains the borough’s most
economically deprived households.

Key characteristics of IP-One are:

¢ Planning for the effects of climate change and the risk of flooding — areas of IP-One along
the River fall within flood risk zones 2 and 3;

e Potential for 3,335 new homes;

e 34 potential housing sites, ranging from in size from 10 dwellings to 330 dwellings. Six sites
at approximately 100 or more dwellings and eighteen sites under 50 dwellings.

Key sites in the IP-One area are:

¢ Island Site which has the potential for 330 housing units. It lies in the heart of Ipswich docks
and is identified for housing development from 2016 to 2020.

e Shed 8 — potential for 200 units, identified for development between 2010 and 2015.

2.3 Northern Fringe

The tight urban boundary to Ipswich Borough means that there is only one area of extensive
greenfield land still available on the periphery of the town and within the Borough. The land is
located on the northern edge of the urban area and is known as the Northern Fringe. The Core
Strategy outlines that the Northern Fringe will constitute the main development area for Ipswich
over the next 15 to 20 years from 2015 onwards.

POLICY CS10: IPSWICH NORTHERN FRINGE

Land at the Northern Fringe of Ipswich, north of Valley Road/Colchester Road and between
Henley Road in the west and Tuddenham Road in the east, will form the main source of supply
of housing land in Ipswich after 2021.

5 Strategic Housing Land Availability Assessment Draft Report (SHLAA), lpswich Borough Council, September 2009 and Fifteen
Year Dwelling Trajectory from Ipswich Borough Council, March 2010
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Table 3 illustrates that there is the potential for approximately 4,750 housing units in the
Northern Fringe, with 3,500 up to 2025 and the remaining up to 2030. There are 2 large sites in
the Northern Fringe over 1,000 housing units, and one over 2,000 units, and these large sites
will have the flexibility to install a range of different energy supply solutions and in particular the
opportunity to install communal energy systems which can help deliver substantial onsite
carbon reductions.

Table 3: Three key sites in the Northern Fringe with number of housing units up to 2030

Land to east of Henley Land west of Land to the east of
Road, north of railway Westerfield Road Westerfield Road
line (IP180) (IP181) and Ipswich (IP182)

School Playing Field
(IP185)

2.4 Density of housing development across the borough

The densities of housing development outlined in Table 4 highlight the higher densities within
the town centre and the lower densities in the more rural areas. These densities can have an
impact on what energy supply technologies are suitable for particular developments, and for

lower density sites the cost of installing communal heating networks for biomass heating and
combined heat and power can be a lot higher.

Table 4: General development densities for the key growth areas in Ipswich6

IP-One Rest of IP-One Within 800 metres Rest of Borough

(Waterfront) of a district centre

High density — 165 High density — 110 Medium density — Low density — 35
dwellings per dwellings per 45 dwellings per dwellings per
hectare hectare Hectare hectare

2.5 Non-Residential Development in Ipswich

The key non-domestic development in Ipswich relates to office and industrial development on
employment land and retail development in the town centre. The areas of employment land
identified in the Core Strategy up to 2025 include:

e 35,000 sq m of additional/ new retail
¢ 55 hectares of employment land (office & industrial).

These are the key developments that would be captured by the proposed BREEAM policies
outlined in the Core Strategy (see below).

® From the Strategic Housing Land Availability Assessment Draft Report (SHLAA), Ipswich Borough Council, September 2009
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3  National and Regional Policy Context for Sustainability and
Planning

3.1 Planning Policy Statement 1 (PPS1): Delivering Sustainable
Development

PPS1 expects new development to be planned to make good use of opportunities for
decentralised and renewable or low-carbon energy. The supplement to Planning Policy
Statement 1 ‘Planning and Climate Change’ highlights situations where it could be appropriate
for planning authorities to anticipate levels of building sustainability in advance of those set
nationally. This could include where:

o there are clear opportunities for significant use of decentralised and renewable or low carbon-
energy; or

o without the requirement, for example on water efficiency, the envisaged development would be
unacceptable for its proposed location.

Most importantly PPS 1 requires local planning authorities to develop planning policies for new
developments that are based on:

“....an evidence-based understanding of the local feasibility and potential for renewable and low-
carbon technologies, including microgeneration”.

The PPS1 supplement also states that:

“....alongside any criteria-based policy developed in line with PPS22, consider identifying suitable
areas for renewable and low-carbon energy sources, and supporting infrastructure, where this would
help secure the development of such sources, but in doing so take care to avoid stifling innovation
including by rejecting proposals solely because they are outside areas identified for energy
generation”.

3.2 Definition of Zero Carbon Homes for 2016 and Allowable Solutions

The Government has set out its aspirations for improving the carbon performance of new
developments into the future with its announcement of the tightening of Building Regulations for
new homes along the following lines:

e 2010 — a 25% carbon reduction beyond current (2006) requirements;
e 2013 — a 44% carbon reduction beyond current (2006) requirements; and,
e 2016 —a 100% carbon reduction beyond current (2006) requirements.

In the March 2008 budget Government also announced its intentions for all non-domestic
buildings to be zero carbon by 2019. Therefore, the various phases of development in the
borough will face stricter and stricter mandatory requirements, and all development after 2016 is
likely to need to be zero carbon. However, the aspiration for zero carbon development by 2016
is very challenging and will require innovative approaches from both the public sector as well as
the development industry.

The government is proposing to introduce a more flexible definition of ‘zero carbon’ to guide
building policy. The Zero Carbon consultation document published at the end of 2008 outlines
various options that could potentially be used by house builders to ensure new homes are ‘Zero
Carbon’ from 2016. It suggests that on-site requirements are capped at somewhere between
the current Code for Sustainable Homes (CSH) Level 4 and 5 requirements with a minimum
requirement for energy efficiency, and a set of off-site ‘allowable solutions’ developed to allow
the residual emissions to be offset. The allowable measures have yet to be fully defined but
could include large scale off-site renewable energy infrastructure, investment in energy
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efficiency measures for existing building stock, energy efficient white goods and building
controls, or S106 contributions.

Government has proposed that a maximum cost of the ‘Allowable Solutions’ be set out. If costs
stay high, more flexibility will be allowed in the future. The ‘allowable solutions’ will not be fully
defined until 2012 so the total cost of carbon is likely to be capped at somewhere between £100
-£200 per tonne of CO, (every year for 30 years) to provide some cost certainty in the
meantime.

In policy terms, currently, there is a high level of uncertainty with regard to both the level of on-
site compliance required, anywhere between 44% and 100% of regulated emissions, as well as
likely costs for allowable solutions to offset the remainder. Analysis of the technology options
for on-site compliance presented in the consultation document suggests biomass based
technologies are integral to achieving on-site carbon reduction targets at the higher end of this
suggested range, and such a target cannot be achieved through micro-renewables alone.

Carbon compliance beyond minimum

Credits for energy efficient appliances
or advanced building control

Offsite via physical connection

Export of heat/cooling )

$106 planning obligations

Retrofitting of local buildings ><£2/tCO,
. . Allowable
Investment in LZC infrastructure solutions
3 ).
Carbon compliance
2 {on-site + connected heat)
70% (regulated carbon)?
Energy efficiency

1

Figure 1: Schematic of zero carbon policy options under consideration

Estimates based on published data’ suggest a cost range of £10.5k — £15k per dwelling for
100% reduction in regulated emissions on-site depending on the dwelling type. Biomass CHP
is a key technology in delivering this target along with energy efficiency measures and PVs.
Based on the guideline figure of £100/tonne over 30 years in the consultation document, the
total estimated costs for allowable solutions adds another £2,400 - £4,000 to the total for the
different dwelling types. At £200/tonne, the costs will be double that indicative range. As a
guideline, at the median figure of £150/tonne, the total c.ost of compliance with zero carbon
including both on-site and off-site measures is £14.1-£21k per dwelling.

Alternatively, given the significant cost of putting in the district heating infrastructure for such
schemes, it can be argued that if the entire carbon reduction target was to be achieved solely
through on-site measures, the cost of delivering the remainder of the carbon emission on-site
will be marginal.

The cost range for compliance with 70% on-site carbon reduction target using micro-renewables
is estimated at £8.7k — £11.6k depending on dwelling type. At the median figure of £150/tonne

7 Costs and Benefits of Alternative Definitions of Zero Carbon Homes: Project report’ published as an update to the Definition of
Zero Carbon Homes and Non-Domestic Buildings’ consultation stage Impact Assessment

|
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over 30 years, the cost of allowable solutions to achieve the remainder off-site ranges between
£5.4k- £9.2k. This also suggests the total cost of compliance to be between £14.1- £20.8k as
with the 100% on-site scenario above. However, this option would additionally require gas
distribution infrastructure and gas boilers to be put in place, and therefore where these costs are
taken into account, the total cost per dwelling would be significant higher for the overall delivery
of low carbon energy.

Zero carbon developments will therefore need to achieve minimum fabric standards and some
onsite renewable energy generation, with financial contributions for investment in allowable
solutions to offset the residual emissions. For any specific development site, developers will
need to assess the prospects for different technical solutions including combined heat and
power, biomass, medium to large scale wind turbines, heat pumps, PV and solar water heating
before determining the contribution of allowable solutions in offsetting the residual carbon
emissions.

3.3 Zero Carbon Agenda for Non Domestic Buildings

The timetable for zero carbon non-domestic buildings lags slightly behind the housing timetable
with all non-domestic development set to be zero carbon from 2019. The broad framework for
zero carbon that has been developed for homes will be adapted to reflect the variability in
different types of non domestic buildings. The other key differences between non-domestic
buildings and homes are the greater complexity and larger scale of non-domestic buildings and
the proportionally greater electricity demand compared to heating needs in non-domestic
buildings. The Government is thinking of introducing the allowable solutions for non-domestic
buildings in advance of the zero carbon standard date of 2019, so that it can contribute to the
development of the general allowable solutions market place and the build-up of district heating
infrastructure for which non-domestic buildings can act as key anchor loads.

3.4 Regional Planning Policy

Policy ENG1 within the East of England Plan® recommends carbon reduction and renewable
energy standards for new development. These policies have been incorporated within the
Development Plan for the GNDP authorities. It requires a minimum of 10% of energy to be
supplied from decentralised renewable or low-carbon energy sources above a threshold of 10
dwellings or 1000m? for non-residential development. This is considered an interim measure,
ahead of local policies being set through Local Development Frameworks.

POLICY ENG1: Carbon Dioxide Emissions and Energy Performance

To meet regional and national targets for reducing climate change emissions, new development
should be located and designed to optimise its carbon performance. Local authorities should:

e encourage the supply of energy from decentralised, renewable and low carbon energy
sources and through Development Plan Documents set ambitious but viable proportions of
the energy supply of new development to be secured from such sources and the
development thresholds to which such targets would apply. In the interim, before targets are
set in Development Plan Documents, new development of more than 10 dwellings or
1000m2 of non-residential floorspace should secure at least 10% of their energy from
decentralised and renewable or low-carbon sources, unless this is not feasible or viable; and

e promote innovation through incentivisation, master planning and development briefs which,
particularly in key centres for development and change, seek to maximise opportunities for

8 East of England Plan - The Revision to the Regional Spatial Strategy for the East of England, May 2008
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developments to achieve, and where possible exceed national targets for the consumption of
energy. To help realise higher levels of ambition local authorities should encourage energy
service companies (ESCos) and similar energy saving initiatives.

Policy ENG2 within the East of England Plan outlines the renewable energy targets for the East
of England. Although the renewable energy generation for the new developments will help in
contributing towards these overall renewable energy targets, the housing growth within the
GNDP area will add to the existing energy demand of the area and therefore increase the
amount of renewable energy that is needed in order to achieve the overall target.

POLICY ENG2: Renewable Energy Targets

The development of new facilities for renewable power generation should be supported, with the
aim that by 2010 10% of the region’s energy and by 2020 17% of the region’s energy should to
come from renewable sources. These targets exclude energy from offshore wind, and are
subject to meeting European and international obligations to protect wildlife, including migratory
birds, and to revision and development through the review of this RSS.

3.5 Code for Sustainable Homes

The carbon standards outlined above are taken from the Code for Sustainable Homes (CSH)
which specifies tightening carbon reduction standards up to Level 6 which corresponds with a
zero carbon development. However, carbon standards are only one element of the Code, which
also covers water, materials, ecology, waste as well as a few other issues. The Code for
Sustainable Homes was published by the Government (DCLG) in December 2006. It is intended
as a single national standard to guide the industry in the design and construction of sustainable
homes, and a means of driving continuous improvement, greater innovation and exemplary
achievement in sustainable home building. The CSH assesses the overall sustainability of the
home using a star rating system from 1 to 6 with the minimum level being more onerous than
Building Regulation requirements. It also lays down minimum requirements for specific
sustainability issues that must be met before certificate for compliance with a particular code
level can be awarded. The requisite percentage scores and minimum requirements for energy
and water consumption are set out in Table 5 below:

Table 5: Requirements under different levels of the Code for Sustainable Homes

Code Level Percentage Energy TER Water Consumption
Score Improvement target
Required (%) (litres/person/day)
* 10 120
* % 48 18 120
* %k k 57 25 105
%k %k 68 44 105
%k Kk k 84 100 80
2.8.0.8.8. 8¢ 90 Carbon neutral 80

In addition to the above, the Code stipulates a base requirement across all Code levels for
embodied impacts of construction materials, surface water run-off, construction site waste
management plan and household waste storage.
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The credits achieved in each category are multiplied by an environmental weighting factor to
determine the overall points scored in that category. These weighting factors reflect the relative
importance of each of the issues covered in the Code and have been determined after
extensive consultation with different stakeholder groups within the construction industry. The
Category points scored are then summed to give an overall percentage score for the dwelling.

Therefore the carbon requirements that will be assessed for the different Code Level costings
are:

e CSH Level 4 — 44% carbon reduction on heating and lighting
e CSH Level 5 — 100% carbon reduction on heating and lighting

e CSH Level 6 — zero carbon development for ALL energy use including appliances as well as
heating and lighting.

3.6 BREEAM Standards

The Building Research Establishment Environmental Assessment Method (BREEAM) is a
sustainability standard for non-domestic buildings. The Government is currently in the process
of developing a Code for Non-Domestic Buildings which will replace BREEAM as the main tool
for assessing the environmental performance of non domestic buildings.

Due to the significant variability of types of non-domestic buildings, there are six BREEAM
versions covering different building types:

¢ BREEAM Office;

e BREEAM Industrial;

¢ BREEAM Retail;

¢ BREEAM Educational;

o BREEAM Healthcare;

o BREEAM Other Buildings;

BREEAM Office, Industrial and Retail are the key versions of interest for the non-domestic
development in Ipswich, as these represent the main development types in Ipswich.

There are 4 BREEAM ratings ranging from Good to Very Good to Excellent and Outstanding.
The carbon requirement for BREEAM Excellent is typically 25% whereas for Outstanding it is
typically 50% (the exact standard is based on a minimum Energy Performance Certificate
performance and varies from building type to building type even within the different BREEAM
versions). The core elements and standards for these ratings have increased over time in line
with the improvements in Building Regulations so that BREEAM always keeps ahead of general
industry standards. In the same way as the Code for Sustainable Homes, BREEAM covers all
environmental aspects of a development from energy and carbon to water consumption to
impact of materials to local ecology and transport.
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3.7 Renewable energy support mechanisms — FIT & RHI

A feed-in-tariff (FiT) for renewable electricity generation under 5MWe capacity will be introduced
in April 2010. This will improve the financial case for small-scale renewable generation in the
UK. Importantly, unlike the Renewable Obligation Certificate (ROC) scheme for large
renewable generation, the FiT can be claimed whilst counting the carbon reduction for
achievement of Code for Sustainable Homes credits, and is therefore open to new
developments. A similar support mechanism for renewable heat called the Renewable Heat
Incentive is set to follow in April 2011 which will provide an income stream for renewable heat
equipment such as heat pumps, biomass boilers or solar water heating.

These financial support mechanisms for small scale renewable energy systems have the
potential to assist developers in covering the cost of renewable energy infrastructure in new
development, and could assist in improving the viability of development built to higher carbon
standards. Although both of these mechanisms will provide an income stream to owners of
renewable energy technologies, they could also stimulate the marketplace to provide a business
offering of upfront capital for investment in these technologies so that the long term FIT and RHI
income streams can be claimed by these companies. Housing developers could form a
partnership with a FIT/ RHI investment company, a new type of ESCo, and secure finance to
cover some, or all, of the costs of installing microgeneration technologies. The rights to the FIT
and RHI income stream from the installations would however need to be signed over to the
investment company rather than the householder who eventually lives in the home, and this is
an issue that needs further consideration.

______________________________________________________________________________________________________________|
Ipswich Renewable Energy and Sustainable Construction Viability Study 18



4  Proposed Sustainability Policies in the Core Strategy

4.1 Policy DC1 - Code for Sustainable Homes and BREEAM standards

Policy DC1 within Ipswich’s proposed Core Strategy promotes Code for Sustainable Homes and
BREEAM compliance for development within Ipswich:

Policy DC1 — Sustainable Development

All new residential and non-residential buildings shall be required to achieve a high standard of
environmental sustainability. In this regard, all developments exceeding the thresholds set out
below shall achieve the following standards as a minimum unless, in exceptional circumstances,
it can be clearly demonstrated that this is either not feasible or not viable:

Timescales (grant of = Developments of Developments of 250 All other residential and non-
planning permission) between residential development with

dwellings or more
1 and 249 dwellings

a gross external floorspace of
500 sg. m or more

From 2010 Level 3 of the CfSH Level 4 of the CfSH BREEAM “Very Good”
From 2013 Level 4 of the CfSH Level 5 of the CfSH BREEAM “Excellent”
From 2016 Level 6 of the CfSH Level 6 of the CfSH BREEAM “Excellent”

As outlined above, Government policy will require all housing development to follow the carbon
requirements in the Code up to zero carbon compliance from 2016 through sequence
improvements in the Building Regulations. Government policy will also require all non-domestic
development to adopt zero carbon standards from 2019. Policy DC 1 goes beyond national
policy requirements in 3 key ways:

e Low carbon standards — requires developments of 250 or more to achieve carbon standards
at a level 3 years in advance of the national requirements. From the analysis of the phasing
of Ipswich development in section 2 above, the advanced carbon standards for
developments over 250 dwellings would only capture the St Clement's Hospital Grounds
development site (IP116) as all other sites over 250 units are not scheduled until post 2016;

e Code standards — Government policy does not require Code compliance and therefore this
policy requires Ipswich housing development to achieve higher sustainability standards than
in general;

e BREEAM standards - Government policy does not require BREEAM compliance and
therefore this policy requires Ipswich non-domestic development to achieve higher
sustainability standards than in general.

Although the analysis below will assess the overall cost of the Code and BREEAM on the
viability of Ipswich developments, the actual impact of Policy DC1 on the costs faced by
developers only relates to the non-carbon elements of the Code and BREEAM - as the carbon
standards are mandatory anyway under Building Regulation requirements other than for those
sites larger than 250 units which apply for planning permission before 2016.

4.2 Policy DC2 - Renewable Energy Requirement

Ipswich Borough Council’s proposed Core Strategy contains the following policy related to
Decentralised Renewable or Low Carbon Energy:
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POLICY DC2: Decentralised Renewable or Low Carbon Energy

All new build development of 10 or more dwellings or in excess of 1000 sq. m of other
residential or non-residential floor space shall provide at least 15% of their energy from
decentralised and renewable or low-carbon sources. If it can be clearly demonstrated that this is
not either feasible or viable, the alternative of reduced provision and/or equivalent carbon
reduction in the form of additional energy efficiency measures will be expected. The design of
development should allow for the development of feed in tariffs.

This renewable energy policy requires developers to install onsite renewable energy
infrastructure that reduces carbon emissions from the development by 15%. DC2 responds to
policy ENG1 in the East of England Plan which requests a 10% contribution from renewable
energy for all new development above 10 dwellings or 1000m? for non-residential.

However, policy DC2 has a very close interaction with the energy requirements within the Code
for Sustainable Homes and BREEAM, and therefore the Government’s programme of improving
the carbon requirements within Building Regulations out to zero carbon development in 2016
and 2019. The key question is whether the proposed 15% renewable energy requirement would
provide any additionality to policy DC1 and the tightening of the Building Regulations. It is clear
that the zero carbon requirement for 2016 and 2019 will render DC2 a redundant policy, but
could it have an impact up until 2016 for housing and 2019 for non-domestic?

The Code Level 3 requirement of a 25% reduction in carbon emissions from heating and lighting
is a mandatory part of Building Regulations from April 2010. To test the impact of DC2 over the
next 3 years, it is necessary to assess whether a 15% reduction of total carbon emissions
through renewables would have any additional effect to Code Level 3 carbon requirements. The
carbon reduction requirements within the Code only apply to regulated carbon emissions (e.g.
from heating and lighting), whereas the 15% renewables requirement applies to carbon
emissions from all energy use, which includes electricity consumption by appliances. A
comparison of the overall carbon and cost impact of Code Level 3 versus 15% renewables
policy is undertaken in section 5. We also assess the carbon and cost impact of a 20%
renewable energy policy compared to the various carbon requirements of the different Code
levels.
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5  Assessing the Impact of the Proposed Sustainability Policies on
Development Viability in Ipswich

5.1 Overview of Approach

5.1.1 Impact of Code for Sustainable Homes Standards on Development Viability

Viability of the sustainability policies on residential developments have been assessed through
building on the residual land values® calculated for a range of Ipswich sites in the ‘Affordable
Housing Site Viability Study’ published by Fordham Research Group in June 2009. The basic
requirement for viability in this study is that the residual land value must exceed the alternative
use value by a pre-determined margin which will be explained in more detail below.

The study undertaken by Fordham Research Group derives the residual land values based on
Code Level 3 costs and a range of affordable housing scenarios. For the purpose of this study,
Camco used these residual land values and deducted the additional costs of achieving Code
Levels 4, 5 and 6 to derive a new residual land value that would reflect the costs of achieving
higher levels of the Code. These new residual land values were then compared with the
alternative use values identified by the Fordham study to understand whether the residual land
values would be able to absorb the additional costs on the developments brought by Policy
DC1.

Figure 2 illustrates the methodology that was followed for the viability testing of different Code
levels. The costs of achieving different Code levels were sought from ‘Code for Sustainable
Homes: Cost Review’ published by Element Energy and Davis Langdon in March 2010,

As the recent report published by Element Energy and Davis Langdon did not incorporate the
possibility of achieving energy targets through allowable solutions in their study and provided
costs of energy compliance which was achieved all ‘on-site’, it was anticipated that the study
would over-estimate the energy costs of achieving different code levels. Consequently, costs of
code compliance were categorised into energy and non-energy costs where the energy costs
were sourced from the Zero Carbon Consultation'" and the non-energy costs were sourced
from the Element Energy and Davis Langdon report. These costs differed on a site-by-site basis
depending on the type of development and the optimal energy package chosen for different
code levels. These are explained in further detail in Section 5.4 and 6.1.3

Once the costs of code compliance were incorporated into the residual land values, a similar
approach to the Fordham study was followed where the new values were compared to the
alternative use values in order to conclude on the viability of the sites. As Fordham study
suggests, a surplus that the residual land value produces over the alternative use value is not
considered as a sufficient requirement to lead on to a viability conclusion. The surplus needs to
be large enough to provide the incentives for the landowner to release the site for residential
development. Therefore a ‘cushion’ was added on to the alternative use value where by the
viability depends on whether the residual land value is higher than the alternative use value plus
the cushion. We have used the same cushion value that is used in the Fordham study which is
£40k/acre for all sites, constituting around 15% mark-up over the industrial benchmark land
value for Ipswich. In cases where the new residual land value did produce a surplus over the

? Residual land value is defined as the value of the site after taking out the costs of development and developer’s profit from the
likely income from sales and/or rents.

0 Code for Sustainable Homes: Cost Review by Element Energy and Davis Langdon available at
http://www.communities.gov.uk/documents/planningandbuilding/pdf/1501290.pdf

" The energy costs in the consultation were based on a study carried out by Cyril Sweett and Faber Maunsell to assess the costs
and benefits of the Government’s Proposals to Reduce the Carbon Footprint of New Housing Development.
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alternative use value but this surplus was lower than the determined cushion, the viability was
regarded as ‘marginal’.

5.1.2 Impact of BREEAM and Renewable Energy Targets on Viability

In the absence of general viability data for commercial development sites, a different approach
was followed for assessing the capacity of commercial developments to absorb the costs of
achieving BREEAM standards. We have compared employment land values in Ipswich with the
regional and national average in order to assess the ability to cope with the BREEAM costs. In
order to assess the impact of policy DC2 on development viability, the relationship between
15% and 20% on-site renewable energy generation and the carbon requirements in Code
Levels 3 & 4 has been assessed, and the additional compliance costs associated with the policy
identified. The methodologies are explained in more detail in the following sections.
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5.2 General Viability of Development in Ipswich

The study carried out by Fordham Research Group assessed the viability of sites in Ipswich,
Babergh and Mid Suffolk & Suffolk Coastal sites through incorporating costs of achieving Code
Level 3 and different affordable housing levels. The results presented in the study shows that
the viability in Ipswich area is generally difficult to achieve. Out of the 8 Ipswich sites considered
in the study, 3 of them were already not viable assuming no affordable housing and Code level
3 costs. As the affordable housing levels increased to 25% two other Ipswich sites became
unviable. The results of the study for Ipswich area is summarised in Table 6 categorised in three

locations, two of which are the key housing growth areas.

Table 6 Viability Summary in Ipswich based on Fordham Study

Site areas No aff 25% aff 30% aff 35% aff 40%aff
1 viable 0 viable 0 viable 0 viable 0 viable

IP-One 2 unviable 3 unviable 3 unviable 3 unviable 3 unviable
1 viable

3 viable 3 viable 2 viable 2 viable 1 marginal

Northern Fringe Ounviable Ounviable 1 marginal 1 unviable 1 unviable
1 viable 0 viable 0 viable 0 viable 0 viable

Other 1 unviable 2 unviable 2 unviable 2 unviable 2 unviable
2 viable 1 viable

5 viable 3 viable 1 marginal 2 viable 1 marginal

Total 3 unviable 5 unviable 5 unviable 6 unviable 6 unviable

The table above clearly shows that the viability in Northern Fringe area is healthier compared to
the other sites which indicates that these sites would have scope for absorbing some of the
additional costs of achieving better sustainability levels. For sites in IP-One and other areas,
affordable housing levels over 30% and higher sustainability levels would have to be
incentivised through access to grants.

In this context it is important to note that the Council intend to require 40% affordable housing
provision in schemes of 15 or more dwellings or 0.5ha. or more; and 20% affordable housing
provision in schemes of between 10 and 14 dwellings or 0.3 tp 0.49 ha. However these targets
will be subject to viability testing. The targets will guide the requirement for affordable housing
on allocated sites and windfall sites, but actual provision on each site will be determined through
negotiation having regard to:

e development size

site development costs

the requirement to deliver new housing

scheme viability including the the availability of Social Housing Grant; and

costs associated with other planning objectives such as planning to reduce carbon
emissions.

|
Ipswich Renewable Energy and Sustainable Construction Viability Study 24



5.3 Key inputs to the Affordable Housing viability model

As we have based our viability study on the residual land values derived by the Fordham study,
it is important to outline the key inputs to this study to get a clear understanding of the
assumptions behind the model that we have developed. Any variation in the assumptions of the
Fordham model would alter the residual land value outputs which form the basis of our study.
Therefore, even if the inputs of the Fordham study do not reflect the local conditions of Ipswich,
it was not possible to incorporate these differences into the residual land values without altering
or adapting their work.

e Section 106 contributions — the Fordham model used a figure for typical s106 contribution
per dwelling specific to each site. Their approach was based on pulling the available data on
District and County contributions where information was available and combining this with
the data on the contributions required by recently agreed schemes and their experience in
order to arrive at figures which would reflect the typical contributions that would be required
from the sites under consideration.

e Price fluctuation — The average house prices and residential land values in the study are
taken from 2007. As the study was carried out in 2008 when the housing market downturn
was under way, different price scenarios have also been analysed with 30% affordable
housing in order to understand the impacts of further price decrease in the market or
potential price recoveries in the future on the viability testing.

o Build costs — The build costs used in deriving the residual land values were sourced from a
base date of 2008. In order to account for the impact of Code’s Level 3 on build costs, the
Fordham study has assumed an additional average cost increase of 4.2%. In addition, cost
adjustments for significantly smaller sites have also been made where one site in Ipswich
with 10 dwellings (Ipswich North Sub) have been added a cost premium of 6% to account for
economies of scale.

¢ Affordable housing component — the Fordham study derives the residual land values for a
range of affordable housing component scenario, however tests the impacts of price
fluctuations on residual land values and therefore the viability of the sites only with a 30%
affordable housing scenario. Therefore, in order to be able to assess the impacts of different
price scenarios in our model, we have mostly used the 30% affordable housing. We did use
the 40% scenario as well but it was not possible to model the possible price changes in the
market in the absence of data relating to this issue in the Fordham study.

e ‘Cushion’ value — As it was outlined in our methodology, we have used the cushion value
initially determined by the Fordham study to assess the viability of each site. The cushion
value is to reflect the size of the surplus that is needed over the alternative use value to
create the incentives for the landowner to release the site as a housing development. As this
figure would be based on several variables and differ from case to case, Fordham has used
an average figure of £40k/acre for each site as a threshold for their testing (equating to
around a 15% increase over the industrial benchmark land value for Ipswich).

e Social Housing Grant — Fordham study assumes zero availability for Social Housing Grant
and derives the residual land values based on this which also formed the basis of our
modelling.
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5.4 Characteristics of the Sites Tested

The 8 sites we have used in our modelling are taken from the Fordham study and we have tried
to assess these specific sites within the context of two key housing growth areas, namely IP-
One and Northern Fringe in addition to sites classified as ‘other areas’. The main characteristics
of the sites are presented in Table 7.

In order to be able to use the data provided in the Cyril Sweett/Faber Maunsell report where the
costs were given based on the type of development, Camco studied the characteristics of the 8
sites and correlated it with the development type that would be best reflecting these. The
development form defined in the Fordham study together with the size, location and the density
of the sites mostly formed the basis of this matching

Table 7 Characteristics of the Sites Tested

Residual
Dwellings/ Land Value
Number of Gross Development Developm with Code 3
Site name Area in Ipswich  dwellings Area (ha) type ent form (Ek/acre)*
Market
Co op Depot Other 227 44 town/terraced Base -65
Urban
Waterfront IP-One 131 172 regeneration/flats |Very high -2130
Market
N of Valley Road Northern Fringe 395 32 town/detached Rural/edge 223
Market
W of Westerfield road Northern Fringe 1200 28 town/detached Rural/edge 142
Ipswich Cent E edge IP-One 18 120 City infill/flats High -470
Small
Ipswich North sub Northern Fringe 10 33 scale/terraced Base 211
Ipswich SE Other 42 60 Market town/flats [High -34
Ipswich Cent W edge IP-One 60 60 Market town/flats |High -2

* Sourced from Ipswich et al. Affordable Housing Viability Study (assuming 30% affordable housing component and Code

Table 7 also illustrates that the sites in IP-One area where the higher density developments
were located had negative residual land values even with costs of achieving Code level 3 and
30% affordable housing component. The lower residual land values in IP-One area was due to
the high density nature of the developments. As the land value is the main source of developer
subsidy which constitutes a lower proportion of the total value for high density developments, it
erodes much more quickly with higher affordable housing levels which results in significantly
lower levels of residual land values in a 30% affordable housing case. In other words, when a
low (houses) versus a high density (apartments) development is considered in a land of a
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particular size, the land value will be able to buy a higher proportion of the houses when
compared with the apartments2.

Right at the start of our study, this clearly indicated that these sites would not be able to absorb
any additional costs of development without access to public sector grants or other funding
streams such as ESCo'* finance (see section 7.2).

5.5 Using Residual Land Values to Test Viability of Sustainability
Requirements

The residual land values calculated in the study carried out by the Fordham Research Group
was used as an input in our study to test the viability of achieving higher code levels on Ipswich
sites. Our methodology as outlined earlier was to deduct the additional costs of achieving higher
code levels from the residual land value to derive new residual land values and follow a similar
approach to that of Fordham study where these new residual land values are compared to the
alternative use values to decide on the viability of the sustainability requirements. For testing the
viability of BREEAM and the Merton Rule, a slightly different approach was taken in the
absence of robust data both relating to residual land values (in the case of DC2) and the costs
of achieving different levels of BREEAM (in the case of commercial developments under DC1).

"2 Affordable Housing Site Viability Study by Fordham Research Group, June 2009.
8 An ESCO is an energy services company which finances the capital cost of low or zero carbon technologies in return for the
revenue stream secured from sales of heat and power.
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6 Compliance Costs of the Code for Sustainable Homes, BREEAM
and Renewable Energy Target

6.1 Compliance Costs of the Code for Sustainable Homes

6.1.1 Identifying energy costs and other costs in the Code

Our analysis of the costs of achieving Levels 4, 5 & 6 of the Code for Sustainable Homes is
based upon the analysis undertaken by Element Energy in March 2010." The energy
components of the code costs have come from the Zero Carbon Consultation as these included
the possibility of meeting the energy requirements through allowable solutions.

The development types defined in the Element Energy/Davis Langdon report and the Zero
Carbon Consultation were considered and associated with the specific sites being studied,
based on the site specific information we had from the Fordham study. This was necessary as
the costs were broken down in both of the reports based on the type of the development. The
next step before identifying the costs was to choose a suitable energy package for each site
which is explained further in Section 6.1.3.

Associated costs of each identified energy package were taken from Annex E of the Zero
Carbon Consultation. As explained previously, this was considered to be a better approach in
order to allow the impact of allowable solutions in the energy costs which was not factored in
within the Element Energy/Davis Langdon report where the non-energy costs of the code was
sourced from.

One other adjustment we had to make was to work out the marginal costs of achieving Levels 4,
5 & 6 over Code 3 in order to add on to the costs that were estimated by the Fordham Research
Group which had already included the Code Level 3 costs. Since all the costs in the Zero
Carbon Consultation and the Element Energy/Davis Langdon report were presented as
additional costs over the Building Regulations, we deducted the total cost of achieving Code
Level 3 from these figures in order to avoid double-counting of Code 3 costs when adding on
the costs. The overall cost of achieving Code 3 was sourced from the Cyril Sweett report” in
order to keep it consistent with the Fordham study with the assumption that costs of achieving
Code Level 3 has remained relatively constant since the study was carried out in 2007. Table 8
illustrates the non-energy derived from the Element Energy/Davis Langdon report which was
used in our viability modelling.

Table 8 Costs sourced from Element Energy/Davis Langdon report

CODE 4 NON-| CODE 5 NON- | CODE 6 NON-
ENERGY ENERGY ENERGY

House type COSTS COSTS COSTS
Small £1,120 £5,120 £6,355
brownfield/Terraced
Strategic £1,866 £6,125 £6,776
Development/Detache
Strategic £920 £3,121 £3,570
Development/Flats
Small Brownfield/Flats £1,000 £2,650 £3,300

™ Code for Sustainable Homes: Cost Review by Element Energy and Davis Langdon available at
http://www.communities.gov.uk/documents/planningandbuilding/pdf/1501290.pdf
® A Cost Review of the Code for Sustainable Homes, Report for English Partnerships and the Housing Corporation, Feb 2007
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The approach we followed in identifying the suitable energy packages for each site is explained
in Section 6.1.3. The costs we have taken from the Zero Carbon Consultation is summarised in
the table below. Where the same energy package has different costs for the same site, this is
due to higher carbon reductions achieved through the technologies based on the requirements
of the different code levels.

In addition, the table also illustrates that the energy costs make up the majority of the overall
code costs when compared with the non-energy costs. This means that when the government
regulation of zero carbon homes is implemented in 2016, the additional costs caused by
Ipswich’s Code policy will not be significantly higher than the impact of the government’s policy.
The table also shows that Code levels 5 and 6 have the same energy packages and costs
assuming that the remainder of the carbon reductions required by Code level 6 would be
provided through allowable solutions. This is explained in more detail in the following section.

Table 9 Costs associated with different code packages

Energy cost of Non-energy

Code Code** cost of Code Total cost
Site Location Level Energy technology* (£/dwelling) (£/dwelling) (E/dwelling)
4 PV+BPEE £7,346 £1,120 £8,466
5 PV+BPEE £12,145 £5,120 £17,265
Co op Depot Other 6 [PV+BPEE £13,080 £6,355 £19,435
4 Biomass heating + BPEE £4,938 £920 £5,858
5) Gas CHP + PV+ BPEE £10,169 £3,121 £13,290
W aterfront IP-One 6 [Gas CHP + PV+ BPEE £12,929 £3,570 £16,499
4 PV+BPEE £10,180 £1,866 £12,046
5 Biomass heating + PV+ BPEE £14,057 £6,125 £20,182
N of Valley Road Northern Fringe 6 |Biomass heating + PV+ BPEE £17,837 £6,776 £24,613
4 PV+BPEE £10,180 £1,866 £12,046
5 Biomass heating +PV+BPEE £14,057 £6,125 £20,182
W of Westerfield road | Northern Fringe 6  [Biomass heating +PV+BPEE £17,837 £6,776 £24,613
4 mixture of GSHP +BPEE and PV+APEE £9,940 £1,000 £10,940
5) GSHP+PV+BPEE £16,521 £2,650 £19,171
Ipswich Cent E edge IP-One 6 |GSHP+PV+BPEE £19,281 £3,300 £22,581
4 PV+BPEE £7,346 £1,120 £8,466
5 PV+BPEE £12,145 £5,120 £17,265
Ipswich North Sub Northern Fringe 6 PV+BPEE £15,475 £6,355 £21,830
4 mixture of GSHP +BPEE and PV+APEE £12,466 £1,000 £13,466
5) GSHP+PV+BPEE £15,448 £2,650 £18,098
Ipswich SE Other 6 |GSHP+PV+BPEE £18,208 £3,300 £21,508
4 Biomass heating + BPEE £5,712 £1,000 £6,712
5 Biomass heating+PV+BPEE £8,117 £2,650 £10,767
Ipswich Cent W Edge |IP-One 6 |Biomass heating+PV+BPEE £10,877 £3,300 £14,177
* BPEE: Best Practice Energy Efficiency APEE: Advanced Practice Energy Efficiency ** Including cost of allowable solutions.

Figure 3 further stresses the point that majority of costs associated with achieving different code
levels come from energy compliance and the non-energy costs are significantly lower when
compared with the energy costs. The figure also shows that the total costs of code compliance
in IP-One area is lower than that of Northern Fringe sites caused by the notional allocation of
district heating systems to IP-One sites and the lower costs associated with this technology in
high density areas.
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Figure 3 Energy and Non-Energy Costs of Achieving Different Code Levels in IP-One and Northern Fringe
Area
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6.1.2 Definition of zero carbon and allowable solutions

Government has announced that all new homes built from 2016 would have to be zero carbon
after taking into account the emissions from space heating, ventilation, hot water and fixed
lighting (e.g. regulated emissions), exports and imports of energy from the development (and
directly connected energy installations) to and from centralised energy networks, and expected
energy use from cooking and appliances (e.g. unregulated emissions).

The zero carbon consultation proposes to meet the zero carbon homes standard through high
levels of energy efficiency, on-site low and zero carbon technologies and a range of mainly
offsite solutions for tackling the remaining emissions referred to as the allowable solutions. The
need for allowable solutions became evident through the study done by Cyril Sweett and Faber
Maunsell where none of the technology combinations managed to eliminate the regulated and
unregulated emissions for flats. Allowable solutions give the flexibility to the developers to meet
the required targets through off-site solutions and facilitate the process by ensuring that the
targets are viable to achieve both technically and financially.

Currently, the portion of the reductions to be met by allowable solutions is under consultation
and the following options are being considered:

e Carbon compliance level of 44% on-site and allowable solutions
e Carbon compliance level of 70% on-site and allowable solutions
e Carbon compliance level of 100% on-site and allowable solutions

In our modelling, we have used the second option where 70% of the carbon reductions are
realised on-site with the remainder of the emissions being covered by the allowable solutions.
We believe that this is the option most likely to be imposed by the government as it is an
ambitious but a realistic target which would bring momentum to onsite renewable solutions in
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new developments without putting an unrealistic burden on the developers. Therefore, while
choosing the energy packages for our model, we have aimed at technologies that would bring
around 70% reduction on carbon emissions onsite for Code Levels 5 and 6. This is also
supported by a ministerial statement during summer 2009.

Another key issue in estimating the costs for achieving zero carbon homes standard was the
costs associated with the allowable solutions. As it is not possible to predict with certainty the
relative amounts of the different types of allowable solutions that will be taken up from 2016, it is
difficult to estimate the costs that would be associated with these offsite solutions. Therefore we
took a similar approach to that of the Consultation where the price of allowable solutions is
capped at £100/tonne of CO2. We have also incorporated £50 and 150£ per tonne of CO2 for
allowable solutions in our modelling, however as this did not have a significant impact on the
viability testing, we have not included the results of this sensitivity analysis.

6.1.3 Developing optimum energy packages for the different sites

Before identifying the costs of achieving different code levels, an optimum energy package was
identified for each site based on their characteristics. There were different variables which had
an impact on the output of this exercise ranging from the density of the development, location,
size and the comparative costs between different options.

For Code level 4, a combination of PV and best practice energy efficiency to achieve reductions
of 44% on regulated emissions seemed to be the best option for a majority of the sites located
outside the IP-One area due to lower costs provided in Annex E of the Zero Carbon
Consultation.

Waterfront and Ipswich Cent W edge which are sites located in the IP-One area and have ‘very
high’ and ‘high’ densities respectively based on Fordham study’s definition, were allocated with
a combination of biomass boilers and best practice energy efficiency measures based on the
lower prices per dwelling in return for high carbon reductions offered by this technology. This is
due to low amounts of piping work that would be required in high density developments. Even
though this energy package was identified as the optimum option for these sites, the caveat
under this choice is the fact that biomass boilers could become an issue for planning permission
in city centres due to air quality requirements.

A mixture of ground source heat pumps (GSHP), PVs and energy efficiency measures were
chosen for Ipswich Cent E Edge and Ipswich SE site which were identified as ‘city infill/flats’ and
‘market town/flats’ respectively. Despite the higher costs of the GSHPs, there were limited
options for these two sites where the development size was relatively small and the application
of PVs would be limited due to smaller roof areas and over-shading issues. Therefore, we have
decided to go with the option of backing up the PVs with GSHP to achieve the required levels of
carbon reduction.

For Code Level 5 and 6 a similar approach was followed where the density and the size of the
developments together with the costs of different options informed the choice of the energy
packages that were notionally allocated to each site. Based on the percentage savings that
these energy packages achieved, the remaining reductions were assumed to be covered by
allowable solutions.

|
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Biomass boilers together with PV and best practice energy efficiency measures were the best
available package for N of Valley Road and W of Westerfield Road which have relatively low
densities and are based in Northern Fringe. Two other technologies that were considered for
these developments were PV or GSHP on their own. Allocating only PV to these sites were
considered risky in terms of hitting the carbon reduction targets due to the uncertainty relating to
the orientation and size of the roofs as well as the overshading factor. Given that GSHP was a
significantly more expensive option which made the biomass backed up by PV option the most
attractive package for these sites. Solar water heating was not chosen as the CO2 reductions
are limited and a secondary heating system (either GSHP or biomass boilers) would still be
needed leading to greater expenditure.

Despite the fact that Ipswich SE and Ipswich Cent W edge sites had similar characteristics in
terms of development size and density, different packages have been allocated to these sites to
understand what impact different technologies would have on the costs of hitting the required
targets. In addition, since Ipswich Cent W edge site is located in the IP-One area, it was
assumed that there would be a higher potential that the developments in this area can link in to
a communal heating network. Based on the same rationale of the potential of communal heating
networks, Waterfront was allocated with a gas CHP combined with PVs. The higher density and
the size of this development also contributed to the choice of this energy package. The Code 5
energy package for the Co-op Depot site remained the same as the Code 4 package with a
combination of best practice energy efficiency measures and PV. The Code 6 energy packages
are the same as the Code 5 packages with a greater contribution from allowable solutions which
are used to offset the carbon emissions arising from the energy used by appliances in the
home.

The identified packages for each site are presented in Table 10. The proportion of allowable
solutions for each package is based on the carbon reductions achieved for each site which is
dependant on the chosen technology and the associated reductions achieved within the specific
house type.
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Table 10 Energy packages identified for each site

Site name

Code 4 energy package

Code 5 energy package

Code 6 energy package

PV+BPEE (30% allowable

PV+BPEE (60% allowable

Co op Depot PV+BPEE solutions) solutions)
Gas CHP + PV+ BPEE (30% Gas CHP + PV+ BPEE (58%
Waterfront Biomass heating + BPEE allowable solutions) allowable solutions)

Biomass heating + PV+ BPEE

Biomass heating + PV+ BPEE

N of Valley Road PV+BPEE (24% allowable solutions) (49% allowable solutions)
Biomass heating +PV+BPEE (24% |Biomass heating +PV+BPEE (49%
W of Westerfield road PV+BPEE allowable solutions) allowable solutions)
mixture of GSHP +BPEE and GSHP+PV+BPEE (27% allowable |GSHP+PV+BPEE (57% allowable
Ipswich Cent E edge PV+APEE solutions) solutions)
PV+BPEE (30% allowable PV+BPEE (60% allowable
Ipswich North sub PV+BPEE solutions) solutions)
mixture of GSHP +BPEE and GSHP+PV+BPEE (38% allowable |GSHP+PV+BPEE (63% allowable
Ipswich SE PV+APEE solutions) solutions)

Ipswich Cent W edge

Biomass heating + BPEE

Biomass heating+PV+BPEE (19%
allowable solutions)

Biomass heating+PV+BPEE (52%
allowable solutions)

Figure 4 shows that packages with ground source heat pumps had higher associated costs
when compared with other technologies. Communal heating systems on the other hand had
considerably lower costs as illustrated in the table.
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Figure 4 Energy Costs of Achieving Different Code Levels

Energy Costs* of Achieving Different Code Levels (£/dwelling)
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Code 6 energy costs

® Waterfront (Urban regeneration/flats)

@ W of Westerfield road (Market tow n/detached)
& Ipsw ich North sub (Small scale/terraced)
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Code 4 energy costs
@ Co op Depot (Market tow n/terraced)
@ N of Valley Road (Market tow n/detached)
@ Ipswich Cent E edge (City infill/flats)
@\ Ipsw ich SE (Market tow n/flats)

Code 5 energy costs

Code 4 energy
package

Code 5 energy

Site name package Code 6 energy packagej

PV+BPEE (30%
allowable solutions)

PV+BPEE (60%

Co op Depot PV+BPEE allowable solutions)

W of W esterfield road

Ipswich North sub

PV+BPEE

Biomass heating
+PV+BPEE (24%
allowable solutions)

PV+BPEE (30%
allowable solutions)

Biomass heating
+PV+BPEE (32%
allowable solutions)

PV+BPEE (60%
allowable solutions)

*Excluding costs of allowable solutions

6.2 Compliance Costs of BREEAM

Currently there is limited data available regarding the compliance costs of the different versions
of BREEAM, although a large study by Cyril Sweett will be published later this summer. The
only published data currently available is from a study undertaken in 2005 that investigated the
costs of meeting Eco-homes and BREEAM.® However, a lot has changed since 2005 with
substantial improvements in the Building Regulations and subsequent alterations to BREEAM
requirements. The number of different versions of BREEAM has also increased and a new
rating of BREEAM Outstanding has been added to the rating system.

"6 Costing Sustainability: How much does it cost to achieve BREEAM and EcoHomes ratings?, IP4/05, BRE and Cyril Sweett, 2005
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Table 11 below outlines the costs of building to BREEAM Very Good and BREEAM Excellent
for air conditioned and naturally ventilated offices. However, the costs of the current versions of
BREEAM will differ due to a number of reasons:

¢ Building Regulation improvements in 2006 have now superseded the energy requirements in
earlier BREEAM standards;

e Carbon reductions are greater for the current versions of BREEAM, with a 25% carbon
reduction mandatory for BREEAM Office Excellent for naturally ventilated (and a higher
carbon reduction for air conditioned offices), as opposed to it being a voluntary option under
the earlier versions.

The location of a development has a substantial impact on the credits awarded under BREEAM
for proximity to public transport and local amenities, and therefore on the cost of achieving
different BREEAM ratings. A town centre location will typically enable a development to pick-up
these credits at no cost and therefore town centre developments have a lower cost of achieving
BREEAM ratings. Compliance costs for developments outside urban areas or away from
transport hubs will therefore be higher.

Table 11: Percentage increase in office build costs under BREEAM Very Good and Excellent

Air-Conditioned Office Naturally Ventilated Office

BREEAM rating  Typical Good Location = Typical Good Location
Location Location

Very Good 0.2% 0.1% 0.3% 0.4%
Excellent 7% 3.3% 3.4% 2.5%

This illustrates that BREEAM Excellent can add 7% to build costs for an air conditioned office
and 3.4% for a naturally ventilated office. We do not have cost data for the impact of BREEAM
on retail and light industrial buildings, but the BREEAM office costs can be used as a proxy for
these other non-domestic uses.

6.3 Compliance Costs of the Merton Rule (proposed policy DC2)

6.3.1 Comparing the renewable energy requirement of Policy DC2 to the Code for
Sustainable Homes energy carbon requirement

The requirement for 15% of energy to be generated from renewable energy equates nearly
exactly to the carbon reduction target for Code for Sustainable Homes Level 3. The 15%
renewable energy policy needs to be measured in terms of carbon reductions in order to ensure
consistency and ease of monitoring across different developments. Ipswich will need to be clear
to developers that carbon emissions from the development should be reduced by 15% below
Building Regulation requirements through the use of onsite renewable energy.

The 15% renewable energy policy applies to all energy use and carbon emissions from a
development whereas the carbon reductions in the Code only apply to carbon emissions from
heating and lighting as these are controlled by Building Regulations whereas appliances energy
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use is not (these are referred to ‘regulated emissions’). Table 12 shows that 15% of carbon
emissions from ALL energy use equates to 25% of emissions from heating & lighting which
exactly corresponds to the carbon reduction within Code Level 3. A 20% reduction in ALL
emissions would equate to a 33% reduction in heating and lighting emissions for flats, and a
31% reduction for houses (as heating is responsible for a slightly larger proportion of energy
use in houses than it is in flats).

Table 12: Relationship between 15% and 20% target for ALL emissions, and the Code for Sustainable Homes
carbon target for emissions from heating and lighting only

Proportion of

Reduction in ALL Corresponding reduction

Building type  regulated emissions o in REGULATED emissions
emissions
to total
Flat 60% 15% 25%
House 65% 15% 24%
Flat 60% 20% 33%
House 65% 20% 31%

Table 12 above shows that the 15% renewable energy requirement will have no effect upon the
carbon emission reductions of housing developments as developers will need to deliver the
same carbon reductions in order to comply with the requirement for Code Level 3.

6.3.2 Comparing the cost of achieving Code Level 3 through energy efficiency and
renewables versus through renewables only

In complying with both the DC1 and the DC2 policies, developers will therefore seek to meet the
carbon reduction requirement under the Code for Sustainable Homes through the use of
renewable energy only as opposed to a combination of energy efficiency and renewable energy.
Table 13 shows the impact of this approach on compliance costs for developments by
highlighting the cost of achieving a 25% reduction in regulated carbon emissions for each of the
viability test development sites through a combination of energy efficiency and renewable
energy (which is the cheapest approach to meeting Code carbon reductions), and through
renewable energy only.
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Table 13: Comparing the cost of achieving Code Level 3 through energy efficiency and renewables versus
through renewables onIy17

Energy costs for | 15% renewables = 15% 15% renewables
Code Level 3 — cost - PV renewables cost — GSHP &
Energy efficiency cost — PV
& renewables biomass
Site name heating
ALL OPTIONS DELIVER 25% REDUCTION IN REGULATED
EMISSIONS
Co op Depot £5,000 £5,100 £12,300
(Market
town/terraced)
Waterfront (Urban | £3,400 £4.500 £4,000
regeneration/flats)
N of Valley Road £6,000 £8,000 £12,300
(Market
town/detached)
W of Westerfield £6,000 £8,000 £12,300
road (Market
town/detached)
Ipswich Cent E £3,400 £4.600 £10,400
edge (City
infill/flats)
Ipswich North sub £5,000 £5,100 £12,500
(Small
scale/terraced)
Ipswich SE £3,400 £4,500 £4,000
(Market town/flats)
Ipswich Cent W £3,400 £4 500 £4,000
edge (Market
town/flats)

It can be seen the by setting the renewable energy target, this raises the cost of achieving the
same CO2 reductions as required for Code level 3. Whilst this may achieve certain policy
ambitions such stimulating the renewable energy industry it could lead to a reduction in the
energy efficiency of new developments, thereby leading to undesirable outcomes such as
greater running costs, greater use of (biomass) resources and the lost opportunity to ‘lock in’
energy efficiency measures that would generally last for much longer than renewable energy
technologies.

6.3.3 Considering the impact of a 20% renewable energy policy

If the renewable energy requirement were increased to 20% it would equate to a carbon
reduction requirement of 33% for heating and lighting emissions, which lies approximately
halfway between the requirements of Code Levels 3 and 4. Table 14 compares the cost of

7 Data from Annex E, Definition of Zero Carbon Homes and Non-domestic Buildings: Consultation, 2009
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meeting a 20% renewable energy requirement with a 15% renewable energy requirement and
with code levels 3 & 4.

Table 14: Comparing the cost of achieving 20% renewables policy with Code Level 4 carbon standards'®

Energy costs for 20% renewables 20% renewables

Site name Code Level 4 cost - PV cost — GSHP & PV
44% reduction in 31/ 33% reduction in regulated emissions
regulated
emissions

Co op Depot £7,346 £6,000 £15,500

(Market

town/terraced)
£4,938 (e.e. & £3,938 — cost of £10,000
biomass boilers) biomass boilers

Waterfront (Urban

regeneration/flats)

N of Valley Road £10,180 £9,200 £22,200

(Market

town/detached)

W of Westerfield £10,180 £9,200 £22,200

road (Market

town/detached)

Ipswich Cent E £9,940 (mixture of | £5,000 £12,500

edge (City PV & GSHP)

infill/flats)

Ipswich North sub £7,346 £6,000 £13,500

(Small

scale/terraced)

Ipswich SE (Market | £12,466 £4,700 £11,000

town/flats)

Ipswich Cent W £5,712 (e.e. & £4,700 £11,000

edge (Market biomass heating)

town/flats)

6.3.4 Impact of the DC2 policy on non-domestic buildings

In the same way as the 15% renewable energy requirement equates to the same level of
carbon reductions as Code Level 3 for housing, it also roughly equates to the carbon reductions
required under BREEAM Excellent. BREEAM Excellent requires a minimum Energy
Performance Certificate score that typically corresponds to a 25% improvement in carbon
performance over Building Regulations (although the precise value varies from building type to
building type). This analysis shows that a 20% renewable energy target would increase cost
further against a Code Level 3 requirement and would lead to a high proportion of a Code Level

'8 Data from Annex E, Definition of Zero Carbon Homes and Non-domestic Buildings: Consultation, 2009
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4 target being met through renewables which, again, could be at the expense of energy
efficiency measures.
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7  Testing the Viability of the Proposed Sustainability Policies

7.1 Outputs of the Viability Testing

Table 15 and Table 16 show the viability of housing development across the 8 Ipswich sites at
Code for Sustainable Homes Levels 4 and 5. The viability results present the base case
scenario of 2008 market prices with an affordable housing level of 30%. We were limited to
using the 30% affordable housing level as the base case since this was the level at which the
Fordham study carried out appraisals to test the impact of different market price scenarios on
viability. We do test the combination of a 40% affordable housing target with Code Levels 4, 5 &
6 at the end of this section, however this does not include sensitivity analysis of different price
scenarios in the absence of required data. As mentioned previously, the viability of the sites are
assessed against an alternative use value plus the cushion value which reflects the amount of
surplus needed over the alternative use value to create the incentives for the landowner to
release the site for housing development. The alternative use value with and without the
cushion figure are presented under the Alternative Use Value column in Table 15 below.

Table 15 Viability Testing for Code Level 4 at 30% affordable housing and 2008 house market prices
Assumptions

Code Level | 4 |
Affordable housing levels| 30%
Price scenario Base case

New Residual Land
ESCO Finance Residual Land Value  Value Incorporating Viable Viable

and/or FIT/RHI  Total Code 4 based on Code 3 Costs  Costs of Code 4 Alternative Use with with
Location Energy Package revenue costs (Ek/acre) (Ek/acre) (Ek/acre) Value (£k/acre) Code 4? Code 3?

Co op Depot Other PV+BPEE 0% £61 -65 -126 245/285
Biomass heating +
Waterfront IP-One BPEE 0% -£35 -2130 -2,095 370/410
N of Valley Road Northern Fringe [PV+BPEE 0% £92 223 131 110/150 marginal |viable
W of Westerfield road _|Northern Fringe |PV+BPEE 0% £79 142 63 20/60 viable viable
mixture of GSHP
+BPEE and
|lpswich Cent E edge IP-One PV+APEE 0% £367 -470 -837 245/285
North Sub Northern Fringe |PV+BPEE 0% £46 211 165 178/218 marginal
mixture of GSHP
+BPEE and
SE Other PV+APEE 0% £245 -34 -279 170/210

Biomass heating +
Ipswich Cent W Edge  |IP-One BPEE 0% £81 -2 -83 245/285

|
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Table 16 Viability Testing for Code Level 5

Assumptions

Code Level | 5 |
Affordable housing levels [ 30% ]
Price scenario | Basecase |

Cost of allowable

solutions (£/tonne of CO,) 100
ESCO
finance Residual Land New Residual Land
and/or Total Code value based on value incorporating Alternative
FIT/RHI 5 costs Code 3 costs costs of Code 5 Use Value
Location Energy Package revenue (Ek/acre) (Ek/acre) (Ek/acre) (Ek/acre) Viable?
Co op Depot Other PV+BPEE 0% £234 -65 -£299 245/285
Gas CHP + PV+
Waterfront IP-One BPEE 0% £476 -2130 -£2,606 370/410
Biomass heating +
N of Valley Road Northern Fringe |PV+ BPEE 0% £194 223 £29 110/150
Biomass heating
W of Westerfield road _|Northern Fringe [+PV+BPEE 0% £147 142 -£5 20/60
Ipswich Cent E edge IP-One GSHP+PV+BPEE 0% £838 -470 -£1,308 245/285
Ipswich North Sub Northern Fringe |PV+BPEE 0% £177 211 £34 178/218
Ipswich SE Other GSHP+PV+BPEE 0% £393 -34 -£427 170/210
Biomass
Ipswich Cent W Edge _ [IP-One heating+PV+BPEE 0% £215 -2 -£217 245/285

The figures above illustrate that out of the eight sites considered, only one site was viable and
one site marginal within Code Level 4 costs, 2008 market prices and no ESCo finance
contributions. Compared with Code Level 3 viability results shown on Table 15, it can be seen
that additional costs associated with Code 4 impacted the viability of only two sites. The
remaining sites were unviable under both cases with the exception of one site in Northern
Fringe. Code Levels 5 and 6 left none of the sites viable.

The results of Code Levels 4, 5 and 6 with 2008 market prices, no ESC/FIT/RHI contribution
and 30% affordable housing component is summarised in the table below. In the following
sections, these conditions will be referred to as the ‘base case’ scenario. The table also
includes the results of the Fordham Study looking at Code Level 3.

Table 17 Summary results of viability analysis with base case

Residual land W of

values N of Valley Westerfield Ipswich Cent Ipswich North Ipswich Cent
(Ek/acre) Co op Depot Waterfront Road road E edge sub Ipswich SE W edge

Alt use value
Code Level

marginal
viable

7.2 Comparison of the Impacts of Government’s Policy and DC1 on Viability

It was mentioned in Section 3.2 that the Government has set out its aspirations for improving
the carbon performance of new developments in the future and has announced that all new
developments would be required to be zero carbon by 2016. This means that Ipswich’s DC1
policy only brings on the non-energy costs of the Code when compared with the government’s
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policy. In order to understand the impact of government’s policy on viability in Ipswich, we have
re-designed our model so that it incorporates only the energy costs of the code. The results are
shown in Table 18.

Table 18 Viability results with only energy costs of the Code incorporated

Residual land W of

values N of Valley Westerfield Ipswich Cent Ipswich North Ipswich Cent
(Ek/acre) Co op Depot Waterfront Road road E edge sub Ipswich SE W edge

Alt use value 110/150

Code Level

4 155
5

6

The table above shows that when the non-energy costs are removed and only the energy costs
are incorporated into the viability testing, illustrating the impacts of government’s policies, the
changes on the viability results are only marginal when compared with the viability results of
DC1 showed under Table . Under Code Level 4, viability of N of Valley Road was improved to
‘viable’ from marginal and Ipswich North Sub site was upgraded to being ‘marginal’ from a
previous status of having a residual land value that is slightly lower than the alternative use
value. For Code Level 5, the only change was on W of Westerfield Road where the site became
‘marginal’. Under Code Level 6, there was no difference on viability between DC1 and the
government’s policy: all sites were unviable.

Therefore, it should be noted that even if the residual land values are adversely affected by
additional costs of DC1, a majority of these costs would be imposed on the developers anyway
due to the Government's policy of making all new developments zero carbon by 2016. In
addition, although we have modelled the theoretical impact of different code targets on all the
housing developments, in practice all but one of the larger sites will come forward after 2016
and therefore all developments would have to achieve the zero carbon standards of the code
targets anyhow under the Building Regulations.

7.3 Investigating Impact of Key Variables on Viability

The viability of the development sites improves with increasing market house prices and with a
contribution from Energy Services Companies who can contribute financial investment to
energy infrastructure within new developments in return for an income stream from the
operation of the infrastructure in the future. We have tested the impact of these key variables on
viability along with the impact of a 40% affordable housing case. The scenarios we looked at
are listed in the table below.

Table 19 Description of different scenarios tested for viability analysis

Scenarios Description

Base Case 2008 market prices, no ESCo/FIT/RHI finance, 30% affordable housing, no grants
. ESCo finance: 2008 market prices, 25% ESCo/FIT/RHI on PV, 50% ESCo/FIT/RHI on

Scenario 1 ] o .
communal heating systems, 30% affordable housing

Scenario 2 Market price increase: 7.5% increase from 2008 market prices, no ESCo/FIT/RHI, 30%
affordable housing

Scenario 3 ESCo & market price increase: 7.5% increase in market prices, 25% ESCo/FIT/RHI on PV,
50% ESCo/FIT/RHI on communal heating systems, 30% affordable housing

Scenario 4 ESCo& 40% affordable housing: 2008 Market prices, 25% ESCo/FIT/RHI on PV, 50%
ESCo/FIT/RHI on communal heating systems, 40% affordable housing
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7.3.1 ESCo Contribution (Scenario 1)
ESCos

An ESCo is a specialist energy services company that can design, build and operate communal
energy infrastructure such as biomass heating systems or combined heat and power systems.
ESCo companies have formed partnerships with housing developers on a number of low carbon
housing projects that are installing communal boilers and site-wide heat distribution
infrastructure in the development. Although the precise arrangements vary from case to case,
these ESCos typically provide a proportion of the capital for covering the costs of the energy
infrastructure and then own and operate the plant, including selling the heat to residents. The
terms of reference for the heat sales to residents are carefully determined so to safeguard
resident energy costs (and are often linked to general market prices) and usually involve the
local authority.

In our analysis of the potential impact that ESCo involvement could have on viability, we have
assumed that ESCo contributions could amount to 50% of the cost of the plant for communal
energy networks (biomass heating, biomass combined heat and power and gas combined heat
and power). ESCos would not make any contribution to the costs of energy efficiency
improvements as there are no future revenues streams associated with this investment (unlike
selling heat from a biomass boiler).

Feed-In Tariffs and Renewable Heat Incentives

ESCos have not historically contributed to the investment costs of individual microgeneration
technologies such as photovoltaics and solar water heating. However, as outlined above, the
Government is about to introduce two renewable energy support mechanisms;

e the Feed-In Tariffs (FIT) will provide an annual income stream for renewable electricity such
as from photovoltaics from April 2010; and,

¢ the Renewable Heat Incentive (RHI) will provide an annual income stream for renewable
heat such as biomass heating, solar water heating and heat pumps from April 2011.

Although both of these mechanisms will provide an income stream to owners of renewable
energy technologies, they could also stimulate the marketplace to provide a business offering of
upfront capital for investment in these technologies so that the long term FIT and RHI income
streams can be claimed by these companies. Housing developers could form a partnership with
a FIT/ RHI investment company, a new type of ESCo, and secure finance to cover some, or all,
of the costs of installing microgeneration technologies. The rights to the FIT and RHI income
stream from the installations would however need to be signed over to the investment company
rather than the householder who eventually lives in the home, and this is an issue that needs
further consideration.

As the FIT and RHI have not yet entered the market place, and there is some uncertainty over
how the sector will respond, we have used a conservative figure of a 25% contribution to the
energy costs for microgeneration technologies (PV, solar water heating and heat pumps) in the
viability analysis.

Impact of ESCo/FIT/RHI on The ESCo contribution in Scenario 1 is therefore set at 50% for
those developments with an energy package that includes biomass heating or gas CHP, and
25% for those with an energy package of PV or heat pumps.

The results of the modelling with ESCo/FIT/RHI contribution is presented in Table 20.
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Table 20 Scenario 1 Results (Base case + ESCo)

Residual land W of

values N of Valley Westerfield Ipswich Cent Ipswich North Ipswich Cent
(Ek/acre) Co op Depot Waterfront Road road E edge sub Ipswich SE W edge

Alt use value
Code Level

The results show that ESCo finance had an important role in improving the viability of the sites
through contributing to the capital costs of renewable energy technologies and reducing the
burden on the developers. Our modelling illustrated that through ESCo finance, viability in three
of the sites located in Northern Fringe area improved. No sites were viable under Code Level 6,
however we have shown that viability would remain the same under the government’s policy of
zero carbon homes where only energy costs would be imposed on the developers. The results
are summarised in the table below.

7.3.2 Market prices in Ipswich (Scenario 2 & 3)

The base case scenario of our analysis had assumed 2008 market prices based. As the
downturn of the market had already started during this time, we have also modelled a scenario
with an increase of 7.5% in the market prices compared to 2008 through working with the
residual land values derived by the Fordham study under such conditions. The results are
shown in the table below.

Table 21 Scenario 2 Results (Base case + market price increase)

Residual land W of

values N of Valley Westerfield Ipswich Cent Ipswich North Ipswich Cent
(Ek/acre) Co op Depot Waterfront Road road E edge sub Ipswich SE W edge

Alt use value
Code Level

Increase in market prices had a similar affect on viability as ESCo finance, where viability in
three sites located in Northern Fringe improved. However, when the market price increase was
combined with an ESCo contribution, the results improved significantly. Under Code Level 5 two
out of three of the Northern Fringe sites were viable and under Code Level 6, one of these sites
became marginal with the other one remaining viable. The results are shown in Table 22.

Table 22 Scenario 3 Results (Market price increase & ESCo)

Residual land W of

values N of Valley Westerfield Ipswich Cent Ipswich North Ipswich Cent
(Ek/acre) Co op Depot Waterfront Road road E edge sub Ipswich SE W edge

Alt use value 245/285 370/410 110/150 245/285 178/218 170/210 245/285
Code Level
4 236 280
5 179
6 129

7.3.3 Affordable Housing proportion (Scenario 4)

The impact of an increase in the affordable housing component from 30% was also investigated
through modelling viability with a 40% case scenario. The results showed that this changed
viability of the sites significantly and none of the sites were viable even in the existence of ESCo
finance, leading on to the conclusion that 40% affordable housing levels would be difficult to
deliver without any access to grants. The results are shown in the table below.
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Table 23 Scenario 4 Results (ESCo + 40% affordable housing)

Residual land W of

values N of Valley Westerfield Ipswich Cent Ipswich North Ipswich Cent
(Ek/acre) Co op Depot Waterfront Road road E edge sub Ipswich SE W edge

Alt use value

Code Level
4
5
6

7.4 Lessons for Key Sites in IP-One and the Northern Fringe

The viability testing of the specific and notional sites from the Fordham study provides us with
an indication of the general viability of the sustainability policies within the Borough’s main
development areas.

It is clear from the modelling results that viability in IP-One area is difficult to achieve as none of
the scenarios that were modelled showed viability for any of the three IP-One sites. This is
mainly due to the high density nature of the developments in this area where the land value is a
lower proportion of the total value of the developments. As land value is the main source of
developer subsidy, this means that there is less potential to absorb additional costs of
sustainability even if these costs were less than the Northern Fringe sites due to the notional
allocation of district heating technologies. On the other hand, there was more potential for the
viability in the Northern Fringe areas which followed from the high residual land values these
sites had.

7.5 Viability of the DC1 BREEAM Policy for Non-Domestic Buildings

Without a development viability study for employment land in Ipswich it is extremely difficult to
assess the impact of the BREEAM compliance costs on the viability of development.
Nonetheless, the BREEAM costs outlined in section 6 can be evaluated in the context of
employment land values in the Ipswich area to provide an indication of the ability of
development within Ipswich to absorb the costs associated with higher sustainability standards.
Table 24 presents employment land values in Ipswich, the Eastern Region and England &
Wales for July 2009 which highlight that land values in Ipswich are slightly below the national
average, and less than half of that of the average within the Eastern Region. These land values
would suggest that Ipswich has significantly less capacity than other areas in the Eastern
Region, and slightly less capacity than national average, to absorb the costs of building to
higher sustainability levels.

Table 21.; Employment Land Values for England & Wales, Eastern Region and Ipswich, Valuation Office
Agency

National Average Eastern Region
(excluding London)

Office £710,000 per ha £1,136,000 per ha
Industrial £600,000 per ha £936,000 per ha £475,000 per ha

Ipswich

Not available

Although the costs of achieving BREEAM Very Good and Excellent are likely to be somewhat
higher than the figures from the 2005 study presented in section 6, they are not likely to be as
high as the costs of achieving Code for Sustainable Homes Levels 5 & 6, as they do not require
zero carbon standards (this is required in BREEAM Outstanding). The burden of building to

" Valuation Office Agency, Property Market Report July 2009
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BREEAM Very Good and Excellent is therefore not as great as building to the highest Code
levels.

7.6 Viability of DC2 Renewable Energy Policy

7.6.1 Impact of 15% Renewable Energy Requirement on Development Viability

In
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Figure 5 below the purple bars show the cost of meeting the carbon requirements of Code Level
3 through a combination of energy efficiency and renewable energy for the tested development
sites and the other bars outline the costs of compliance through the use of different renewable
energy technologies only. Although biomass heating is the cheapest renewable energy option it
is only applicable to sites of a certain scale and density, and is only appropriate for 3 of the test
sites as indicated. The heat pumps are the more expensive renewable energy technology as
represented by the light blue bars, but they may be a required technology where for example
overshading affects the deployment of photovoltaics.
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Figure 5 demonstrates that it is more cost effective to reduce emissions through a combination
of energy efficiency and renewable energy than through renewable energy alone in delivering
the 25% carbon reduction in regulated emissions required for Code Level 3. The 15%
renewable energy policy in combination with a Code Level 3 requirement will not therefore lead
to any additional carbon reductions but it will increase the cost of delivering these carbon
reductions and have the perverse effect of encouraging developers to install renewable energy
at the expense of energy efficiency fabric improvements which have a longer lifespan in terms
of carbon savings.

The impact of the 15% Renewable Energy Policy on the viability of the development sites is
essentially that of slightly increasing the cost of compliance for Code Level 3. The increase in
cost may be only small where site characteristics allow the lower cost renewable energy
technologies to meet the majority of the target, but the cost impact could be fairly substantial if
higher cost technologies are needed.
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Figure 5: Impact of 15% Renewable Energy Policy on the Cost of Achieving Carbon Requirements within
Code Level 3
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The 15% renewable energy policy has no effect when applied in combination with a Code Level
4 requirement as a renewable energy contribution of greater than 15% is required to deliver the
mandatory carbon reductions under Code Level 4.

7.6.2 Impact of a 20% Renewable Energy Requirement on Development Viability

|
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Figure 6 compares the cost of meeting a 20% renewable energy requirement with a 15%
renewable energy requirement and with code levels 3 & 4. This demonstrates that the cost of
meeting a 20% renewable energy policy lies approximately half-way between the cost of
meeting the carbon requirements of Code Level 3 and Code Level 4 — which is not surprising
considering that it equates to a 33% reduction in regulated emissions which is approximately
half-way between the two Code Level requirements. The analysis in Figure 5 has the effect of
slightly down-playing the costs of a 20% renewable policy and up-playing the costs of Code
Level 4 as, in order to simplify the analysis, a higher cost heat pump solution has been included
in the Code costs but omitted from the 20% renewables costs.

The impact of a 20% Renewable Energy Policy on the viability of the development sites would
be that of placing a requirement on developers similar in cost to meeting Code Level 4 carbon
requirements. However, a 20% renewables policy would have little effect when applied in
combination with a Code Level 4 requirement as a renewable energy contribution of greater
than 20% is required to deliver the mandatory carbon reductions under Code Level 4.
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Figure 6: Comparing the costs of achieving Code Level 3, 15% renewable energy, 20% renewable energy and
Code Level 4
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7.7 What does the analysis tell us about the viability of the proposed
sustainability policies?

7.7.1 Impact of DC1 will vary from site to site

The analysis in this report has focused on the implications for the development economics of
mixed tenure residential schemes with levels 4, 5 and 6 of the Code for Sustainable Homes.
The analysis has taken the earlier affordable housing viability study and assessed how scheme
viability might be affected by requirements for Code for Sustainable Homes standards (following
the same assumptions and methodology used in the Fordham Research study).

We recognise that we have assumed that building more sustainable homes would increase
costs but that there would be no premium on price and that consumers would not be willing to
pay more for a home build to a higher Code. Our analysis may therefore be considered
conservative but we have no evidence to indicate that the increase in costs would be, to any
significant extent, offset by an increase in market value.

The analysis we have undertaken also demonstrates that the impact on viability of Code for
Sustainable Homes compliance varies between sites depending on their location. It will
therefore be important for the Council, whatever affordable housing policy and approach to
sustainability policies is adopted, to be flexible in their application and to take into account
scheme specific circumstances where this is justified.

7.7.2 ESCo finance and role of FIT/ RHI has a critical role in enabling viability

Our analysis suggests that the economically healthier development sites in the Northern Fringe
could cope with the costs of meeting most of the sustainability requirements under DC1 and
DC2 if developers secure ESCo finance to cover some of the costs (deliver levels 4 & 5 of the
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Code), and could potentially cope with the costs of meeting all requirements if the housing
market picks up in the coming years (ie achieve Code level 6 as well).

ESCo finance for communal energy infrastructure and FIT and RHI finance for renewable
energy technologies, potentially has an important role in improving the viability of the sites
through contributing to the capital costs of renewable energy technologies and reducing the
burden on developers. When ESCo finance is included, the viability of three of the sites located
in the Northern Fringe are viable up to Code Level 5. When ESCo finance is combined with a
7.5% increase in housing prices we found that all the Northern Fringe sites were viable up to
Code Level 6.

7.7.3 Alternative approaches for carbon & sustainability planning in LDFs

In general local planning authorities can adopt a range of different approaches in progressing
sustainable and low carbon development within their area. The Government has set out its
timetable for requiring zero carbon development by 2016 (for housing) and planning authorities
have the option of following this programme or developing policy requirements in advance of the
Government’s programme. In proposing policy DC1, Ipswich Borough Council has set a robust
environmental planning policy which seeks to ensure that high standards are set for all
environmental issues in addition to carbon emissions.
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