¥ SEAYRenue

Intelligent Energy Europe /.

Council

Towards a Low Carbon Southwark
How to achieve an 80% Carbon Reduction by 2050

W
BELIEF

Building in Europe Local Intelligent Energy Forums

Prepared May 2006



Towards a Low Carbon Southwark

Executive Summary

Climate change arguably represents the most serious and pressing danger facing humanity today. Evidence i s
mounting that without dramatic reductions of gases arising from virtually every area of human activity from
agriculture, to heating our homes, to waste disposal, that the climate could enter a rapid and irreversible

phase of warming, making much of the p lanet uninhabitable. The next ten years are possibly critical in
determining whether this is avoided. And yet in so many areas we are continuing to act as if the problem

doesndét exist and gl obal emissions cont itathnelogitab r i s e. I n
advances continues to thwart the minimal attempts to reduce emissions.

What can an inner London Borough like Southwark achieve to reduce its own share of emissions and set an

example to the rest of London and cities around the world? The an swer is a great deal.

In developing this strategy we have focussed on where we believe Southwark can best target its resources to

have the greatest impact over the short to medium term. It already has a waste strategy which should

largely eliminate the met hane emissions arising from disposal by 2010. Transport policy has been set in place
through Sout hwarkds Local | mplementation Plan. Transpor
Transport for London to a much greater extent than either waste or e nergy. It is within the building sector

and particularly in the area of heat demand that the most significant area of carbon reductions can be

achieved.

Southwark is extremely fortunate in this regard. It has an unusual level of direct control over sources  of

emissions, probably a higher proportion than any other local authority in the UK. It owns almost 50% of the

housing stock and of this purchases energy for some 20,000 homes on district heating. Together with
representatives on the Local Strategic Partner s hi p, the Pri mary Care Trust, the
Housing Associations there is enormous potenti al to dev

of these must be the development of a heat network serving all the buildings belonging to the Alliance. This
is an opportunity that should not be squandered. Communally heated housing estates, hospitals and large
office buildings represent very significant heat loads which together with regeneration areas could form the
start of a borough -wide heating network served by CHP.

Objectives

The primary objective of this report is to calculate carbon reduction targets for Southwark and to put

forward a strategy for Southwark to meet those targets, based on analysis of a range of possible scenarios. A
short-term target (to 2016) for these reductions have been proposed by the Southwark as part of the
Community Strategy based on an 80% reduction by 2050. This report re-assesses the baseline on which the
target is based and quantifies the target absolut e terms to a longer -term time horizon.

Carbon Reduction Target

If Southwark adopts a target of 80% by 2050 for the building sector, this implies a target of 44% reduction by
2030, assuming a linear implementation of a strategy to meet this target to 2050 . Some uncertainty exists
around the level of emissions for the base year 2000. For the purposes of this report, the first year where
reliable CO, data for the building sector is available, 2003, has been used and a starting point for action
taken for 2006. It is not considered that emissions will have changed substantially within that 3 year
timeframe.

An 80% reduction target by 2026 implies a reduction of some 1,354ktpa on 2003 levels. Taking into account
the growth in emissions from new housing and non -residential floorspace this target increases to 1,386ktpa.
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The Vision

This strategy illustrates that community heating and combined heat and power (CHP) provide the most cost -
effective way for Southwark to achieve its carbon reduction targets. The vision  set out in this report for
Southwark is therefore of a borough wide heating system served by a number of CHP based heat sources.
This will be complemented with largely building -integrated, renewable energy systems and a range of energy
efficiency measures to the existing stock.
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Figure 1: The Transition to a Low Carbon Future in the Building Sector

This vision implies a number of consequences in terms of carbon reduction targets, funding and financing,
the planning framework, choi ces of technologies and the phasing of their implementation.

The Planning Framework & Technology Choices

The planning framework will need to specifically reflect the adoption of a community heating network and
renewable technologies. Each new building or set of buildings will need communal heating systems
compatible with the wider heat network. This in turn has implications for the choice of building -integrated
renewable energy systems that developers should use. We recommend that only electricity generat ing
systems be used, i.e. solar photovoltaic or wind. To ensure that the optimum carbon outcome is achieved
under the new 2006 Building Regulations we further recommend that this 10% renewables requirement be in
addition to the carbon target specified with in the Regulations.
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Policies

Policy 1. Lobby the DTl and DEFRA (in partnership with other London Boroughs and the London Energy
Partnership) to provide energy data in a format that enables Southwark and other boroughs to monitor the
impact of t heir strategies in a meaningful manner

Rationale: Currently electricity and gas consumption data is provided on a postcode sector basis but where a
sector crosses borough boundaries, no split is given. The margin of error caused by this uncertainty is larg er
than the annual reduction likely to be achieved by the strategy.

Resource Implications: N/A

CO Reduction Impact: Difficult to quantify, but monitoring the impact of this strategy is critical to its
success

Policy 2. Integrate into LDF that 10 % renewables requirement applies to electricity only systems
Rationale: heat based systems are not compatible with CHP and will deliver not deliver additional savings

Resource Implications: This will increase the cost of complying with the 10% requirement to developers but
will have little impact on the council except where it commissions new buildings itself

CGO, Reduction Impact: 10% of all newbuild CO2

Policy 3. Establish area based funding pots from Section 106 to fund improvements to existing building stock

Rationale: Funding for sustainable energy improvements to housing is currently difficult to justify against the
backdrop of the governmentds Decent Homes requirements.
Bermondsey Spa redevelopment where Sction 106 is being used for energy efficiency improvements to the
Vauban Estate

Resource Implications: This will have additional impacts on developers

CO Reduction Impact: A 50% saving across all council stock would achieve around 133ktpa

Policy 4. Establish a timber station for Southwark to collect and process arboricultural and other wood waste
to provide fuel for the plant in the following policy

Rationale: Wood waste is a significant proportion of the waste stream and this could be diverted for energy
use by establishing where arboricultural contractors can bring material for free. Many studies have shown
the willingness of contractors to participate if a site is provided.

Resource Implications: £1m

CGO, Reduction Impact: Collecting 3,000tpa a t 50% moisture would save around 2.1ktpa if used in CHP

Policy 5. Identify and designate site for SRF and wood waste gasification CHP plant

Rationale: The main source of easily available biomass material will be solid recovered fuel derived from  the
planned MBT plant at the Old Kent Rd Site which may come on stream in 2010

Resource Implications: The capital cost of a plant would be around £3.5 -5m per MWe

CG Reduction Impact: A 25MWe CHP plant would save approximately 158ktpa
3
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Policy 6. Through the Southwark Alliance agree the development of a CHP -based heat network incorporating
all major public buildings in Southwark controlled by the Alliance members

Rationale: The development of such a network would provide the core of a borough wide n  etwork identified
in this strategy as critical to achieving carbon reduction targets. Hospitals and other large public buildings
provide ideal single point heat loads for such a network.

Resource Implications: The linking of Southwark estates has been estimated to entail an investment of
around £20m. The cost of linking in other public buildings is not yet known.

CQ, Reduction Impact: If linked to the existing SELCHP plant around 70ktpa

Policy 7. Identify and designate a site for a 180MWe gas fir ed CCGT (Combined Cycle Gas Turbine CHP plant

Rationale: As SELCHP can only provide 40MW of heat and peak heat demand for the borough stands at around
900kWth, even with reductions in heat demand, additional CHP plant will be required to achieve the target  s.
CCGT represents the most efficient form of gas fired CHP plant but requires a minimum size plant of 60MWe

to be cost-effective.

Resource Implications: £375m as the cost of plant and heat network

CO Reduction Impact: 454ktpa

Policy 8. Establish council tax and business rates incentive schemes for low carbon performance

Rationale: The European Directive on the Energy Performance of Buildings will mean that all buildings,
domestic and non-domestic must be certified for their energy performance w henever they are constructed
or change hands. Whilst this is a welcome, information on its own will not be sufficient to ensure action and
additional incentives will be required. The certification will provide a standard methodology to achieve this
target.

Resource Implications: if properly designed this could represent a tax neutral scheme.

CG, Reduction Impact: If this achieved a 20% saving across both the housing and C&l sector this would
represent 291ktpa

Policy 9. Run a concerted targeted ca mpaign to insulate all cavity walls in the private sector housing stock

Rationale: Cavity wall insulation represents a highly cost effective form of insulation. (The draft Housing CHP
& Insulation Strategy already provides for the council owned stock inth is regard.)

Resource Implications: £15k pa annum marketing cost

CGO, Reduction Impact: total potential including council stock is 43ktpa

Policy 10. Set targets in the LIP

Rationale: Whilst the LIP has some good aims and objectives which will help r educe carbon dioxide emissions

from transport in Southwark it is somewhat lacking in quantifiable targets. The council should set realistic

but ambitious targets for the borough and work with Transport for London and other agencies to achieve

these. Forexampl e in the LIP the borough states that the May
proportion of personal travel made by means other than the car should be more challenging. If Southwark
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set itself a target of 80% up from 67% currently by 2010 (or 2015), it could ensure that transport policies
worked towards achieving this.

Resource Implications: Minimal resources needed to set the targets, other than ensuring that they are
realistic yet challenging. A c hy neokeirepogrces tham already ar get s s ho
anticipated in the LIP.

CGO Reduction Impact: This depends on the targets set, but for example reducing the modal share of private
cars to 20% could reduce carbon dioxide emissions by as much as 47,000 tonnes/annum. However the saving
depends on what mode people shift to, the figure given assumes they move to carbon free modes of

transport such as walking and cycling.

Policy 11. Promote and enable carbon free modes of transport (i.e. walking and cycling)

Rationale: T he most straightforward way to reduce carbon dioxide emissions from transport is to shift people
from the car to non -mechanical modes of transport such as walking and cycling. Obviously this is only
relevant for short journeys, but nationally 25% of all ¢ ar journeys are under two miles, a distance that most
people will be able to walk or cycle easily (Department for Transport/National Statistics 2005 from
Transport2000 website). Tackling short journeys can give quicker results than long journeys as cars a re least
fuel efficient for short journeys. As well as benefits in reducing carbon dioxide emissions, encouraging

walking and cycling promotes healthier lifestyles and helps improve the feelings of safety and security of
people walking in the area. Walki ng and cycling can be encouraged through physical infrastructure
improvements to make the street environment more appealing for cycling and walking. Cycling training for

all ages and road safety campaigns for children and young people can also help encour age take up of these
modes. General awareness raising campaigns of the benefits, particularly to health, of walking and cycling
and measures to improve peopleds feeling of personal se
of people walking an d cycling.

Resource Implications: Funding for infrastructure improvements (especially for cycling improvements and
pedestrian crossings), funding for cycle training, awareness raising and promotional activities. Some funding
may be available from Transpor t for London for this.

CG, Reduction Impact: Hard to quantify, could help achieve Policy 10 as well as bringing health and other
benefits.

Policy 12. Plan developments to minimise private car use

Rationale: Planning is the area where Southwark ha ve most impact on future traffic growth, by planning
developments around local shops and services, walking, cycling and public transport the demand for the
private car can be reduced.

Resource Implications: Minimal, simply a case of strengthening and enfor cing existing planning guidelines
that seek to minimise car use. Section 106 money can be sought to pay for infrastructure improvements.

CGO, Reduction Impact: In the long -run significant, if can move away from car dominated developments can
cut car use considerably.

Policy 13. Improve town centre environments and promote local shops

Rationale: The closer shops and services are to peopl ebd
likely people are to drive to them. In particular Southw ark should focus on supporting town centres with a

range of services on offer rather than large retailers with free car parks which encourage drivers. This very

much links with Policies 11 and 12 and also has social inclusion and security benefits. Compa nies which

5
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source products locally and provide home deliveries should also be encouraged. Additionally the street
environment should be i mproved to enhance peopleds feel
Secure cycle parking should be provided.

Resource Implications: Infrastructure improvements such as cycle parking and pedestrian crossings will
require some funding and consultation may also be needed before these are implemented. The promotion of
shops and town centres could simply be a awareness raising campaign at relatively low cost, but could also
involve giving favourable rates to the types of shops and services needed to ensure the town centre thrives.

CGO, Reduction Impact: This depends on whether people can be persuaded to drive | ess. If local or regional
sourcing of goods becomes more dominant in Southwarkds
dioxide impact.

Policy 14. Encourage the take up of alternative fuels and cleaner vehicles and lobby national and
London Government to provide incentives their use

Rationale: Many policies focus on reducing private vehicle use, but it has to be accepted that private

vehicles will still be necessary for many purposes. Therefore measures to ensure these vehicles emit as littl e
carbon dioxide as possible should be encouraged. Southwark can help by encouraging the purchase of more
efficient fuels through parking charges (such as the Green Badge scheme detailed in Section 9.x), but for a
larger take up they should lobby national and London governments to promote and provide more financial
incentives for the use of more efficient vehicles and fuels.

Resource Implications: Minimal, any change to the parking regime whether residential or town centre could
be revenue neutral by increa sing charges for less efficient cars proportional to the increase for efficient
cars.

CO Reduction Impact: It depends on how successful it is and whether increased use of more efficient cars
cancels out any gains.
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List of Abbreviations

BVPI Best Value Performance Indicator
CH Community Heating

CHP Combined Heat & Power

Cl Carbon Index

DIT Department for Transport

DSWH Domestic Solar Water Heating

DTI Department of Trade and Industry
EAA Energy Action Area

EEC Energy Efficiency Commitment
ERBD Energy Performance in Buildings Directive
ESCO Energy Services Company

EST Energy Saving Trust

GIS Geographic Information Systems
GLA Greater London Authority

GSHP Ground Source Heat Pump

HA Housing Association

HECA Home Energy Conservation Act
LCBP Low Carbon Buildings Programme
LDA London Development Agency

LEC Levy Exemption Certificate

LEP London Energy Partnership

LIP Local Implementation Plan (for Transport)
LPG Liquid Petroleum Gas

MTS Mayords Transport Strategy
NHER National Homes Energy Rating
NPV Net Present Value

ODPM Office of the Deputy Prime Minister
ROC Renewables Obligation Certificate
RSL Registered Socal Landlord

SAP Standard Assessment Procedure
SEPN Sustainable Energy Policy Network
SfL Solar for London

TfL Transport for London
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1 Introduction

1.1 Aims and Objectives

The primary objective of this report is to calculate carbon reduction targets for Southwark and to put

forward a strategy for Southwark to meet those targets, based on analysis o f a range of scenarios. A short -
term target (to 2016) for these reductions have been proposed by the Southwark as part of the Community
Strategy based on an 80% reduction by 2050. This report re-assesses the baseline on which the target is
based and quantifies the target absolute terms.

1.2 Background

This report builds on earlier work undertaken as part of the Cities for Climate Protection Project where an
assessment was undertaken of the emissions as they stood in the Year 2000. The report was published in
2004.

This strategy has been funded with assistance from the EU under the Intelligent Energy programme and
forms part of an international project involving some 20 cities who are following a similar process. The
strategy forms the first stage of the workpla n for the project.
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Programme

Figure 2: Implementation of a Borough -wide Energy Services Strategy

1.3 Methodology

Figure 3 below shows an overview of the process adopted to develop the strategy.
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Figure 3: Chart showing strategy process
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2 Policy and Funding Context

This section sets out the policy, regulatory and support programme context in which the Southwark strategy
sits.

2.1 EU regulation

2.1.1 Energy Performance in Buildings Dir ective (EPBD) (2002/91/EC)

This important directive will be implemented through the revised UK building regulations and was due to
come into force in January 2006, and must be fully implemented by 2009. The directive covers:

I The establishment of a framewor k for a common methodology for calculating the energy
performance of all buildings

1 The application of minimum standards of energy performance for new buildings and existing
buildings with a total surface area over 1,000 m % when they are renovated

1 Certifica tion schemes for new and existing buildings and the public display of these certificate

1 Inspection and assessment of boilers and heating/cooling installations.

2.1.2  The Landfill Directive (99/31/EC)

This directive requires member states is to reduce the quant ities of landfilled biodegradable waste to 75%,
50% and 35% of the amount produced in 1995 by 2010, 2013 and 2020 respectively. The local authorities
efforts to comply with this directive and to save money on landfill gate fees will promote composting and

the generation of biogas through anaerobic digestion. Biogas makes an excellent alternative to conventional
natural gas as a fuel for CHP plant and boilers.

2.1.3 EU Cogeneration Directive (2004/08/EC)

This directive ensures that the member states can continue to support CHP schemes using public funds. It

provides a methodology for calculation of the energy efficiency of CHP. The harmonised methodology is key

to the operation of the directive as public supgsort mus
The directive also requires member states to issue certificates of origin where such a certificate is required

by the CHP operator. The Directive includes an amendment to the EU Hot Water Boilers Directive

(92/42/EEC). This ensures that micro -CHP units which would not be able to comply with minimum heat

efficiency thresholds required by the latter can now do so.

2.1.4 Renewable Transport Fuel Directive (2003/30/EC)

This directive obliges member states to ensure that a certain percentage of transport fuel com es from
renewable sources. The targets are 2% of all petrol and diesel for transport purposes (calculated on the basis
of energy content) by the end of 2005, and 5.75% by the end of 2010.

The UK has introduced the Renewable Transport Fuel Obligation that w orks in a similar way to the
Renewables Obligation. Suppliers of transport fuel will be obliged to supply 5% renewable fuels by 2010.
They will be issued with certificates to show compliance, which can be traded.

! such as exemption from Climate Change Levy on fuel inputs and po wer outputs
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2.2 National

2.2.1 Home Energy Conservation Act 1995

Under HECA local authorities are required to increase the energy efficiency of all domestic property within
their borders by 30% over April 1996 levels by 2011. This includes all tenures. Previous work by the Energy
and Environment team at Southwark has id entified improvements of 31% using a number of fairly simple
measures including insulation, better controls and supply of condensing boilers.

2.2.2 UK Electricity Suppliers Licence exemption regime

On the 1* October 2001, the government introduced legislatio n which relaxes exemption criteria for licences
for electricity supply, generation and distribution. The threshold above which a supply licence is required

has been increased. This removes the additional administrative burden associated with becoming a lic ensed
supplier. Clearly, this benefits CHP by encouraging small scale distribution from embedded generation -
especially where energy supplies are exported direct to tenants. The new criteria increase the power output
limits to include:

9 Distribution of 2. 5 MWe to domestic consumers, with up to a further 1 MWe from a generating station
embedded in the distribution system

1 Supplies of no more than 5MWe, of which 2.5 MWe could be supplied to domestic consumers (either
generated on site or received from anothe r licensed supplier)

2.2.3 Warm Homes and Energy Conservation Act 2000
As a result of this act the government produced a target for the eradication of fuel poverty. The

government ds stated aim is to ensure t hatpodknydyWBusehol d

20186. Fuel poverty in édvulnerabled househol ds wil!/l be
as: ©6older households, families with children and house
il Il nessd.
2.2.4  Sustainable Energy Act 2003
The Act was passed in 2003 and has the following provisions:
1 Requires the Government to report annually to Parliament on the 135 commitments in the Energy
White Paper regarding reducing emissions of CO, and ending fuel poverty
1 Requires the Governmert to set an energy efficiency aim for residential accommodation
1 Enables the Government to set binding targets for local authorities falling short of their targets
under the Home Energy Conservation Act (1995)
1 Requires the Governmentto setatargetforCombi ned Heat and Power (a way
to generate electricity so reducing emissions) in Government buildings
1 Requires Ofgem (the gas and electricity regulator) to publish environmental impact assessments of
its actions
1 Releases £60 million for developing renewable sources of energy.
2.2.5 Energy Bill
This was published in 2004. The bill i mpl ements commitn
60ur Ener §Gr eFauttiurge a Low Carbon Economy®&6, published in
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identifies three main challenges for energy policy: climate change, decline in indigenous energy supplies, the
need to upgrade the UKGOG6s energy infrastructure. To meet

1 Putthe UK on a path to cutting CO , emissions by 60% by 2050
1 Maintain reliability of energy supplies

1 Maintain competitive markets in the UK and beyond

1 Ensure that every home is affordably and adequately heated

By 2020 the white paper egernerason, fpeexampléfrom CHP phaot,fuel celidirc r o

buil dings or photovoltaicsd. The bill places a heavy re
For example of the 3.5 Mt Carbon required to be saved by 2010, 1 Mt Carbon comes from CHP. The rest will

come from energy eff icient appliances and lighting, fabric insulation measures and condensing boilers.

2.2.6 Decent Homes

The ODPM requires has set a target oby 2010, to bring a
the i mprovement taking pdracea i Wdadeent viedmarieasdnavhwhi ch
tight, warm and has modern facilities. o

There are 4 aspects to this definition:
1 minimum standards for fitness
1 reasonable state of repair
1 reasonably modern facilities and services
1

thermal comfort.

2.2.6.1 Fitness Standard

The main element of this that relates to energy is that dwelling must have: have adequate provision for
lighting, heating and ventilation.

2.2.6.2 Reasonable state of Repair
This states that to the meet the st andiadefineddfdtimpldement s mu
than its expected or standard lifetime. The component lifetimes given for energy related aspects are:

- All flats in blocks of All flats in blocks of 6 or
Building component Houses & Bungalows
below 6 storeys more storeys

Heatlng central heating 15 15 15
gas boiler*
Hoat .

.eat-lng.central heating 40 40 40
distribution system
Heating other*

30 30 30

* denotes key component

Table 1 Standard lifetime for heating systems
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OLandl ords wil |l wi stheselif@timesoare sgpropeiate withinghieihogvm stock for

predicting the age at which the component ceases to fun
fail to satisfy this criterion by being old and requiring replacing or repair. A component ¢ annot fail this

criterion based on age alone.

1 Components are in poor condition if they need major work, either full replacement or major repair.

1 One or more key components, or two or more other components, must be both old and in poor
condition to render the dwelling non -decent on grounds of disrepair.

1 Components that are old but in good condition or in poor condition but not old would not, in
themselves, cause the dwelling to fail the standard.

1 A building component which requires replacing before it reac hes its expected lifetime has failed
early. Under the terms of the definition, this early failure does not render the dwelling non -decent
but should be dealt with by the landlord, typically on a responsive basis.

2.2.6.3 Thermal Comfort
To meet this criterion a dw elling must have

91 efficient heating and

M effective Insulation

Ef ficient heating is defined o0as any gas or oil progran
programmable LPG/solid fuel central heating or similarly efficient heating systems whi  ch are developed in

the futurebo. Heating sources which provide |l ess energy
Programmable heating is Owhere the timing and the tempe

occupants. o6

Because of the differences in efficiency between gas/oil heating systems and the other heating systems
listed, the level of insulation that is appropriate also differs:

1 For dwellings with gas/oil programmable heating, cavity wall insulation (if there are cavity walls that
can be insulated effectively) or at least 50mm loft insulation (if there is loft space) is an effective
package of insulation; and

1 For dwellings heated by electric storage heaters/LPG/programmable solid fuel central heating a
higher specification of insulat ion is required: at least 200mm of loft insulation (if there is a loft) and
cavity wall insulation (if there are cavity walls that can be insulated effectively).

Most communally homes dondt have their own pr @datoa mmer s,
valves, yet if they are sourced from CHP the heating sy
terms than a conventional gas boiler system. I n the tru

meet the criterion and yet in the sp ecific criterion they fail.
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2.2.7 Building Regulations

2.2.7.1  New Dwellings

The new building regulations came into force on April 6 ™ 2006. They make requirements for a Target CO,
Emission rate (TER) expressed in kg/m?/yr. For most dwellings (under 450m ?) the SAP method must be used
and this now includes ventilation and internal fixed lighting as well as heating and hot water.

The target is set by entering the dimensions of the proposed buildings into SAP but using a standard set of
reference data for U -values, boiler efficiency etc, multiplying this by a fuel factor and then adjusting this
overall carbon figure by an improvement factor of 20%. The reference set of U -values are essentially the u -
values set out in 2002 Building Regulations. Thus far this would therefore imply an overall 20% improvement
on these values needs to be achieved.

However low or zero carbon energy supply systems such as PV, solar thermal or ground source heat pumps
(GSHP) or CHP can be used to contribute towards this target. In order to prevent o ver use of trade offs a
minimum set of U -values has been set. These are similar to the 2002 Building Regulation values.

The actual building emission rate is known as the Dwelling Emission Rate (DER). The DER is calculated using
SAP using the actual proposeal U-values, boiler efficiency etc. The DER obviously must meet the TER for
compliance to be achieved.

Essentially the overall i mpact appears to be that itds
PV or other renewables are used in suffici ent quantities to provide a 20% carbon reduction. This implies that

under new Regulations new Buildings could be built to 2002 U -values if enough renewables or CHP were

installed.

On the 13" December 2006, the Government announced a proposal to progressively tighten building
regul ations up to 2016, when alf new homes would be 0z

2.2.7.2 Existing Dwellings

Existing dwellings are subject to building regulations approval when certain works are carried out to them.
Examples of such works include extensions, changes of use, loft conversions and the replacement or
renovation of a thermal element 2.

When these works are carried out, any new building elements would have to meet the same U -value
standards as for new dwellings, i.e. similar to the 2002 building regulations. They must also not make any
existing building elements any worse than they were before the work was carried out.

For renovating or replacing thermal elements (excluding decorating), the thermal element should meet the
relevant U -value standard where technically, functionally and economically feasible. A measure with a
simple payback of 15 years or less is considered economically feasible. If it is not feasible, then the element
should be improved to the best standard that is technically, functi  onally and economically feasible. A good
example of this is cavity wall insulation, where the amount of insulation that can be installed is limited by

the size of the cavity. The highest feasible standard is probably to fill the available cavity with insul ating
material.

2 www.communities.gov.uk/index.asp?id=1002882&PressNoticelD=232Q accessed 3/1/2007.

% A thermal element is essentially a wall, floor or roof separating the  inside of the building from the external
environment.
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2.2.8 Code for Sustainable Homes

In responding to recommendations by the Sustainable Buildings Task Group, John Prescott, Patricia Hewitt
and Margaret Beckett agreed in July 2004 that a Code for Sustainable Homes be developed.

This was designd to fulfil the 2005 Labour Party manifesto commitment:

"From April 2006 all new homes receiving government funding will meet the new Code for
Sustainable Homes and we will encourage local authorities to apply similar standards to private
homes."

Initially a consultation for the Code was launched on 6 " December 2005, followed by final publication on 13 ™
December 2006. I't is based on the BRE®s existing EcoHon
Performance of Buildings Directive to avoid dupli cation. The code is a voluntary initiative, by Government

and Industry, to actively promote the transformation of the building industry towards more sustainable

practices by requiring buildings to use:

1 Energy resources more efficiently

1 Water resources more efficiently

1 Material resources more efficiently and

1 Practices and materials designed to safeguard occupants' health and well being

According to the DTI, the principal objective of the code is to become the single national standard for
sustainable buildin g that all sectors of the building industry will subscribe to and consumers demand and to
promote more sustainable building practices.

The Code has various essential elements. These are:

1 energy efficiency in the fabric of the building and appliances in th e building. This covers, for
example, the standard of insulation or the use of s
appliances (where fitted) or low energy light bulbs;

1 water efficiency , for example, fitting dual or low flush toilets and reduced  flow taps;
1 surface water management , for example sustainable drainage;

1 site waste management , as building construction is responsible for a significant proportion of waste
that currently goes to landfill;

1 household waste management . This means providing space for bins, such as segmented kitchen bins
for recycling waste;

1 use of materials , for example, using low allergy materials;
1 ecology of the site , which must be protected or enhanced by development.

Minimum standards would be set for each essential elemen t and all of these must be achieved if a home is to
meet Code standards. Where there is a relevant building regulation, then the minimum Code standard would
at least equal or exceed it.

In addition, homes built to higher Code standards might have some of t he following features:

1 Lifetime Homes - this is about internal adaptability so that a home can be adapted for use of an
elderly or disabled person;

9 additional sound insulation which is important especially in apartment developments;
1 private external space which may be a garden or a balcony;
1 higher daylighting standards which is beneficial to health and reduces the need for electric lighting;
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1 improved security ;

1 ahome user guide - this is a home log book and will advise purchasers on the details of the
sudainability of their home.

The Code is performance-based which means that it does not prescribe how a particular standard should be
achieved. Rather, it sets a standard and allows the house -builder to deliver the required level of
sustainability. This is d esigned to encourage the house-building industry and its suppliers to become much
more innovative in finding sustainable building solutions and products.

2.2.8.1 How will the Code be applied?

The Government wishes to see all new homes in England built to meet the Code. Homes we construct today
should be built to last for at least 60 years. It will be a lost opportunity if house  -builders fail to recognise
how much the climate of the UK could change even by 2030.

The Government intends to implement its commitment set  out in the Labour Party manifesto earlier this
year which stated

oOFrom April 2006 all new homes receiving Government
Sustainable Buildings and we will encourage local authorities to apply similar standards to private
home s 6 .

It is expected that, when guidance is released in April 2007, all new homes built by RSLs (or others) with
Housing Corporation funding will be required to comply with higher levels of the Code, together with homes
developed by:

1 English Partnerships;

T with the direct funding support from any of the GovV:«
the Thames Gateway, the Milton Keynes/South Midlands area and Ashford, together with any other
growth points that are supported.

2.2.8.2 Essential Element Minimum Standard

1 Energy Efficiency 610% improvement over Building Regulations Part L1A 2006 (conservation of fuel
and power)

1 Water Efficiency - No greater than 120 litres per head per day (use of potable water)
(46ma/bedspacelyear).

1 Surface Water Management - Ensurethat peak run -off rates and annual volumes of run -off will be
no worse than the original conditions for the development site.

1 Site Waste Management - Adopt and implement Site Waste Management (during construction) Plans
(including monitoring of waste)

1 Household Waste Management - At least 0.8m 3 storage for each home (during occupation and use)
1 Use of Materials - Inventory of materials/products used.

The code has six levels of awards. Effectively all new homes must meet the minimum standard (level 1 - 35
points) and any new homes built with public money must meet level 3 (57 points)
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2.2.8.3 Strengthening the Code

After the consultation the Government announced it would be introducing a series of revisions to the Code as
well as undertaking further research into fut ure improvements.

In addition energy efficiency ratings - which form one component of the Code - will be made mandatory for
new homes and existing homes. The ratings will be included in energy performance certificates set out to EU
standards.

The Government has decided to set minimum standards of energy and water efficiency for every level of the
Code, rather than allowing builders to trade different kinds of improvements against each other. The lowest
levels of the Code will also be raised above the level of mandatory building regulations.

The Government is considering making assessment under the code mandatory in the future.

2.2.9 UK Combined Heat and Power Strategy

Published in April 2004 by Defra, it set set a target of 10,000 MW . of combined heat and power ( CHP) by
2010 othis would meet 20% of its CO, reduction target. The strategy proposed a range of measures to
support CHP.

Fiscal Incentives:

1 Climate Change Levy exemption on fuel inputs to Good Quality CHP and on all Good Quality CHP
electricity outputs

eligibility for Enhanced Capital Allowances to stimulate investment
Business Rates exemption for CHP power generation plant and machinery

a reduction in VAT on certain grant -funded domestic micro -CHP installations

= =4 =a =2

a Government announcement to possibly reduce VAT more widely on micro-CHP
1 Climate Change Agreements to provide an incentive for emissions reductions
Regulatory Framework:

1 the EU Emissions Trading Scheme, from which CHP should benefit as a form of low-carbon
generation. A portion of the free new entr ant reserve will be ring -fenced for CHP. The impact of the
Scheme on CHP capacity is difficult to quantify and will partly depend on decisions yet to be taken
on the implementation of the Scheme, but could be in the range of 100 ®00 MWe by 2010;

9 introducti on of the EU Directive on the promotion of cogeneration (CHP) based on useful heat
demand in the internal energy market;

1 changes to the licensing regime, benefiting smaller generators;

1 continued work with Ofgem to ensure a level playing field under NETA fo r smaller generators,
including CHP;

1 continued emphasis of the benefits of CHP and community heating whenever Planning Policy
Guidance, Regional Planning Guidance or Sustainable Development Guidance is introduced or
reviewed;

1 review of the existing guidanc e on information required to accompany power station consent
applications to ensure full consideration of all options for CHP and community heating;

1 explore the opportunities to incentivise CHP technologies in an expanded household Energy
Efficiency Commit ment from 2005, and any wider Commitment;

1 encouraging the take -up of CHP through the Building Regulations; and
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i addressing the administrative burdens placed on smaller generators and incentivising the utilisation
of distributed generation.

Promotion of Inno vation:
1 instigation of field trials to evaluate the benefits of micro  -CHP;

1 promotion and support by the Carbon Trust, in non -domestic markets, and the Energy Savings Trust,
in domestic markets, for the development of energy efficiency and low -carbon technologies
including CHP;

1 reviews by the Energy Saving Trust and the Carbon Trust of their current and future programmes to
ensure they reinforce delivery of the Governmentds

1 improvements to existing CHP schemes through development of a Quality Improvement programme.
Government Leadership:

I adoption of a 15% target for Government Departments to use CHP generated electricity and the
encouragement of other parts of the public sector to consider doing the same.

2.2.10 Transport Ten Year Plan (2000)

Thisdoc ument | aid out the Governmentds strategy for i mpr oy
the Governmentodés aim to i mprove al/l forms of transport
public and private investment needed. Eleven key t ransport challenges for the ten years to 2010 are set out

one of which is climate change. One section of the Ten Year Plan specifically addresses London and sets out

the most important transport improvements needed in the capital:

T o6del i ver i ng blic transpoet aapaeity and efficiency to cater for London's growing economy
and to reduce overcrowding;

1 tackling road congestion with improved public transport and congestion charging in central London to
encourage motorists to transfer to other modes of transport;

1 improving access to jobs, regeneration areas and key local facilities to promote social inclusion;

9 reducing road accidents and improving the environment through town centre and local area
improvements; and

1 providing a better door -to-door journey for all - including cyclists and pedestrians - for example
through measures to improve safety, personal secur.i

2.2.11 The Future of Transport (2004)

The most recent White Paper 'The Future of Transport' builds on the Ten Year Plan for Transport and
addresses the transport system for the country over in the period up to 2030. The role of the Mayor and
Transport for London is expanded giving more control over the railway network in London. The White Paper
acknowledges both the benefits and costs of travel and stresses that as the economy grows the demand for
travel will also continue to grow. The White Paper gives three main themes for transport strategy: sustained
long term investment; improvements in transport man agement and planning for the future. The importance
of transport in reducing the emissions of greenhouse gases, in particular CO2 is acknowledged. The White
Paper gives the most cost effective ways of reducing the climate change impact from transport as r  aising the
cost of fuel, reducing the cost of energy efficient vehicles and increasing the efficiency of road haulage.
However it states that the Energy White Paper found that measures in other sectors were generally more
cost effective than transport ini tiatives.

29



Towards a Low Carbon Southwark

2.3 Regional

2.3.1 London Energy Strategy

The Mayor of L ondoA®reen [HghtadorCipsgn Peaer vaas palgished in 2004. It contains a
vast array of policies and proposals. These are the key statements on CHP:

1 Combined heat and power (CHP), whereby heat and electricity are produced and utilised
simultaneously, is almost twice as efficient as separate production. Increased use of CHP would
effectively reduce carbon dioxide emissions. The Mayor considers that London should maximise its
contribution to meeting the national target by at least doubling its 2000 combined heat and power
capacity by 2010.

1 The heat generated from CHP plants can be used in industrial processes, in commercial premises or
to provide heat for homes through community heating sy stems, which can provide affordable warmth
to large numbers of homes, helping to tackle fuel poverty.

1 The Mayor will use his planning powers to help to deliver significant increases in CHP capacity and
community heating in London, by requiring their inclus ion in planning applications referable to him
wherever possible. The Mayor will encourage the boroughs and the London Development Agency to
follow this lead.

1 The Mayor wants to increase the use of community heating in London, and has recently led a
succes§ ul application to the Governmento&6s Community En
heating development study.

On ESCos:

1 Greater efficiency in energy use can be gained by a different approach to buying and selling energy.
Energy Service Companies (ESC9svould deliver the services that people require - such as warmth,
heat and light. They would be obliged to work towards the reduction of greenhouse gases and to
i mprove the condition of customersd home-savingThi s cou
technology to reduce the energy bills of the homes they serve and providing the homeowner with a
single bill covering all aspects of energy services, from fuel and electricity supply to boiler
maintenance.

1 A small number of these energy services companies are already operating in London. The Mayor will
encourage these to expand and new ones to be set up.

2.3.2 The London Plan

The Mayor of London published the London Plan in February 2004. Policy 4B.6 Sustainable design and
construction states that:

The Mayor will, and boroughs should, ensure future developments meet the highest standards of
sustainable design and construction and reflect this principle in UDP policies. These will include
measures to:

1 re-use land and buildings
conserve energy, materials, water an d other resources
ensure designs make the most of natural systems both within and around the building

1
1
1 reduce the impacts of noise, pollution, flooding and micro -climatic effects
1 ensure developments are comfortable and secure for users

1

conserve and enhancethe natural environment, particularly in relation to biodiversity
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1 promote sustainable waste behaviour in new and existing developments, including support
for local integrated recycling schemes, CHP schemes and other treatment options (subject to
Policy 4A.1 and 4A.2)

Applications for strategic developments should include a statement showing how sustainability principles will
-term management.

be met in terms of demolition, construction and long

Boroughs should ensure that, where appropriate, the same sustain ability principles are used to assess
planning applications.

2.3.3

The Mayor of London has more responsibility for transport than any other region of England, having overall
control over London Underground, buses, taxis, the stra tegic road network, light rail and river services - all
overseen by Transport for London. In 1999 the Greater London Authority Act required the London Mayor to

produce a transport strategy. This was produced in 2001 and looked at transport in Londonupt o0 2011. The

May o

r 0s

Transport

Strategy

(MTS)

strategy was written with reference to National Policy, in particular the 1998 Transport White Paper and the

Ten Year Plan produced in 2000. Ten key transport priorities for London are outlined:

1 Reducing traffic congestion

1

= =4 =4 -—a -4 -a -2

1

Improvements to the u nderground

Improving the bus network

Il ntegrating the

Il ncreasi

Nat i

ng the

onal

Improving journey time reliability for car users

Supporting local transport initiati ves

capacity

Making the distribution of goods and services more efficient

Il mproving the

accessi

bi

Transport integration initiatives  dincluding fares.

Implementation of the strategy is largely down to Transport for London and the L  ondon Boroughs who are
required to produce a Business Plan and Local Implementation Plans respectively to show how they will
implement the strategy locally. A range of targets are set including measures regarding: passenger numbers
and capacity for public transport networks; traffic growth with different targets set for central, inner and
outer London; walking; cycling and road safety. Detailed guidance on how to implement the MTS through
LIPs is issued to London Boroughs.

Southwark Cleaner and Gree ner Agenda

2.4 Local
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A major element of this agenda is enshrined in the new Southwark Plan.
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The Standard Assessment Procedure (SAP) is an index ofhe annual cost of heating a dwelling to achieve a
standard heating regime and runs from 1 (highly inefficient) to 120 (highly efficient). It is a measure of a

dwel |l ingds overall energy efficiency, it 1iIsdtileependent o

performance of the heating system.

An energy survey needs to be conducted to set the baseline position. The survey should be carried out in
accordance with the ODPM&s | ocal house condition s
annually to account for works carried out each year.

If a formal decision has been made to demolish dwellings, they should not be included in the calculations.
Periodically, new surveys should be used to form a new baseline to update

Southwark has set itself a target to improve this BVPI by improving the SAP by at least 1 point per year.

2.4.3 Southwark HECA strategy
The six key aims of Southwarkds Home Energy Strate

1 Energy Efficiency - To increase the energy efficiency of homes in Southwark by 30% by 2011

1 Energy Consumption - To reduce overall energy consumption in Southwark and to encourage
householders to use energy wisely

1 Carbon dioxide emissions - To reduce carbon dioxide emissions due to energy use in homes in
Southwark by 20% by 2010

1 Renewable Energy - To increase the proportion of electricity generated from renewable sources and
encourage greater self -sufficiency amongst Southwark residents

1 Affordable Warmth - To eradicate fuel poverty in Southwark Council homes by 2010 and to assist the
reduction of fuel pove rty in the private sector

1 Community Energy/Community Ownership - To encourage and facilitate the extension of
community heating/combined heat and power to all housing tenures and local ownership of
electricity and heat generation.

2.4.4  Planning Policies

2.4.5 Southwark CHP and Insulation Strategy

The CHP and Insulation Strategy proposes to implement a programme of CHP and insulation across
Southwark. |1t focuses on housing and specifically
tenuresandtonon-domest i ¢ properties such as Sout hwarkds own
and industrial premises.

It analyses the potential improvements in SAP and carbon savings, along with the cost and revenue
implications of these measures.

2.4.5.1 Insulation

For insulation it concludes the solution is relatively simple. There are some 3,124 houses and 36,181 flats
and maisonettes which could benefit from cavity wall insulation. This would give an average SAP
improvement per dwelling of 9.6 and 8.6 respectively. The ave rage costs per SAP point improvement are
32
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£26.78 and £20.51. The total cost of the work would be around £7.2m and with Energy Efficiency

Commitment (EEC) subsidy this could probably be reduced to around £4.7m. This would result in an
improvement in BVPI63,t he average
installation for cavity wall insulation is around 200 homes per year.

SAP of Sout hwar kds own housi

For loft insulation the potential is lower and the current rate of installation is higher at an estimated 50 0-
800 per year. There are some 4,873 houses and8,512 flats and maisonettes which could benefit from loft
insulation. This would give an average SAP improvement per dwelling of 2 and 4.5 respectively. The average
costs per SAP point improvement are £122.71 and £52.43. The total cost of the work would be around £3.2m
and with Energy Efficiency Commitment (EEC) subsidy this could probably be reduced to around £2.1m. This
would result in an improvement in BVPI163 of 1.1.

A programme could be run either in tande m with external decorations and other works conducted by Area
Housing Offices or could be run independently of these programmes. At the time of writing, area
programmes for the next 7 years were not available so this is difficult to analyse in detail. For 2 storey
street properties cavity wall insulation could be installed independently. For higher rise flats and
maisonettes it would make sense in cost terms to combine cavity wall insulation with other programmes
requiring scaffolding.

Whatever solution i s chosen EEC funding should be used to subsidise the cost. The total cost of £7m could be
spread over 7 years and some capital expenditure could be diverted from double glazing which provides a
much lower improvement in SAP per pound invested.

Both cavity wall insulation and loft insulation (where uninsulated lofts and cavity walls exist) are a
requirement of Decent Homes, so there is no question of diverting funds from meeting Decent Homes.

2452 CHP

With CHP the situation is more complex both in terms of techn ical solutions and delivery. We have analysed
three options:

 Estate based CHP

1 Groupings of community heating schemes in close proximity with CHP

Connection to SELCHP

Within the first 2 options we have analysed the optimal size of unit in economic terms (
terms (B). We conclude that there are clear trade offs between carbon saving and net present value (NPV).
The highest NPV results in a relatively small CHP engine providing around 20% of the dwelling heat demand,
whereas the optimum si ze for carbon savings would provide around 70% of heat demand but results in a
negative NPV. Capital costs are also radically different depending on this choice:

A) and environmental

Estate Based CHP Linked Estates with CHP | SELCHP
Optimum NPV £7.1m £11.8m N/A
Optimum Carb on £41.4m £31.6m 19.8m

Table 2 CHP Options Capital Costs Compared

The major change that makes the SELCHP option attractive is the loss to SELCHP of their NOFFO subsidy

which gave a very large incentive to maintain electricity outp

ut at the expense of any heat utilisation.

Furthermore the introduction of Levy Exemption Certificates means that SELCHP would regain a subsidy for
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all of the electricity they generate if they supplied heat to Southwark rather than dumping it. The cost of
heat from SELCHP is therefore lower than at any time previously. At the same time the cost of gas used in
Sout hwarkés boilerhouses has increased substantially.

The capital cost to build a heat main that wommundlyl i nk 8
heated dwellings is just under £20m so is cheaper than the optimum carbon solutions for options 1 and 2 but
more expensive than the optimum NPV options in capital terms.

2.5 Schemes and Funding

2.5.1 Summary of Main Support Mechanisms
Mechanism Acronym Summary Value Future Total Lifetime
variation Value
Energy Efficiency | EEC Subsidy to 0.7- Unknown £148m for | EEC2
Commitment domestic energy .9p/kWh beyond EEC1 2005.8
saving 2008
Levy Exemption LECs CHP & renewable 0.43p/kWh | Increase Unlimited
Certificates elec can claim with RPI
EU Emissions EU ETS Cap & trade system | Current Market Limited Phase Il
Trading Scheme on 20MWth plant price instrument | by to 2012
£6/tonne dvalue of
CO2 carbon
Low Carbon LCBF Capital support for | Varies Unknown £80m 2006-9
Buildings building integrated | depending beyond
Programme renewables and on 2009
CHP technology
Renewable ROCs Awarded to 4.5p/kWh Market Limited 2016
Obligation generators instrument | by %
Certificates obligation

Table 3 Summary of support mechanisms

None of the above programmes are fixed and are subject to continual review. New schemes could radically

alter the framework.

252

EEC is funded from a levy placed on all domestic electricity and gas customers. The programme (EEC2) for

Energy Efficiency Commitment

2005-8 has a target of 130TWh savings. The scheme has been running since the mid 90s in one form or

another dformally as SOP (Standards of Performance).

Electricity and gas suppliers control the administration of the scheme, which i

s regulated by Ofgem.

Centrica holds the largest funds. The targets placed on the obligation holders (the energy companies) are

based on an agreed reduction in emissions so there is an incentive to deliver the highest emissions reductions
at the lowest co st. The cost is based on the capital cost of the project divided by the kwh reduction
discounted at a Treasury rate of 6% per annum over 15 years. Therefore grants will be most attractive to the
obligation holders at the lowest cost per kWh. As a guide, t he level of cost to be attractive to the obligation
holders is around 0.7 to 1p/kWh.
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Within EEC, an obligation holder will offer a grant based upon the potential carbon savings from a project.

The carbon savings can be offered to the any national obligati on holders/suppliers either by making a direct
approach or via the Energy Saving Trust (EST) as a broker.

EEC is otechnology blind6; it will fund any type of ene
measure must, however, provide additionality t o the Building Regulations. Simply installing double glazing
will not allow EEC funding to be used, the window must be above Building Regulations standards to qualify.

At |l east 50 per cent of the energy effipibencyetahgeteha
receipt of at least one of a number of benefits.

Under EEC 20088, suppliers are provided with an incentive to deliver energy services. Suppliers will receive
an increased energy saving if their energy service package involves an audit of the dwelling, measures to
improve the household's energy efficiency by 13 per cent and the option of a deferred payment for those
measures.

DEFRA has also introduced an incentive for suppliers to offer more for ‘innovative' energy efficiency
measures Micro combined heat and power (MCHP) has been labelled innovative and will qualify for
additional energy savings.

Those measures not used under the current EEC, and which have significantly greater savings than a similar
product under the current program me , wi | | also be considered 6innovative
definition in the near future to provide further guidance to suppliers.

The assumptions made in this report are taken from the value of EEC during EECL1. The total expenditure by
utili ties was £148m achieving a saving of 0.37MTCper year. (DEFRA Assessment of EEC 2062 Carbon,
Energy and Cost Savings). This equates to a cost per tonne of CO2 of £109. However this is savings per year.
Assuming a 25yr lifetime of the measure the cost re duces to £4.36 per tonne of CO2.

2.5.3 Climate Change Levy (CCL) - Levy Exemption Certificates

The CCL is a tax on the use of energy in industry, commerce, agriculture and the public sector, with

of fsetting cuts in employer s 3Yerdentage poihts)and additiomasgpportCont r i
for energy efficiency schemes and renewable sources of energy. The levy was introduced on 1 * April 2001 on

the following fuels,

Commodity Rate of levy Notes
Electricity 0.43 p/kWh Higher rate as it includes a factor for fossil
fuels burned to produce electricity.

Natural Gas 0.15 p/kWh Supplied by a gas utility.

Solid Fuel 1.17 p/kg Coal and lignite, coke and semi coke of coal
(equivalent to or lignite, petroleum coke
0.15p/kwWh)

Liquefied Petroleum | 0.96 p/kg For heating purposes, or any other gaseous

Gas (LPG (equivalent to hydrocarbon supplied in a liquid state.
0.07p/kwWh)

Table 4 Climate Change Levy for different fuels

In the March 2006 budget, the Chancellor stated that the Levy would be indexed link to inflation.
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2.5.3.1 Exemptions and Reliefs from the levy

Only supplies classed as taxable commodities attract the levy. The levy does not apply to domestic or non -
business use, customers outside the UK and exempt /excluded supplies such as,

1 Fuel oil or fuel used in some forms of transport

Supplies to electricity producers (other than self -supplies)
Electricity from renewable sources

Supplies to CHP schemes (good quality CHP)

Supplies of small quantities of fuel and power

Supplies not used as fuel

=A =4 =4 =4 -4 -4

And others.

The main impact for the analysis in this report is that good quality CHP and renewable generated electricity
is exempt from the Levy and Levy Exemption Certificates can be obtained which therefore provide a subsidy
to these forms of ele ctricity generation. For the purposes of this study it has been assumed that LECs a re
available in full to CHP and at a value increasing with inflation at 2.5% per annum.

2.5.4 EU Emissions Trading Schemes, ETS

The members of the European Union signed the Kyoto Protocol to the United Nations Framework Convention
on Climate Change (UNFCCC). This means that the EU has to reduce Greenhouse Gas (GHG) emissions by 8%
during the 2008-2012 period, using 1990 emissions as a baseline.

The EU ETS, which covers 25 countres in the EU (or 27 including Switzerland and Norway), is set to start in
2005, having been adopted by European Commission on 22° July 2003. This has been introduced in order to
help the EU members achieve their targets.

Member States have accepted caps m their emissions of GHGs (cap and trade), starting with carbon dioxide
during the first phase (2005 -2007), and possibly expanding to cover other gases in the second phase (2008
2012).

The main difference with the UK ETS, it is that the EU ETS would be a | egal requirement under the European
Directive 2003/87/EC and will include power generation.

The UK National Allocation Plan (NAP) for phase Il (2008-12) of EU ETS has recently been put out to
consultation so even in this phase Il could be subject to furth er change.

The following assumptions have been made for the purposes of this report:

1 Asthe EU ETS only applies to plant of over 20MW thermal input, that the scheme only impacts upon
large scale CHP.

1 The benefit to large scale CHP has been calculated on th e following basis:

Traded value of 6|£/tCO2
CcO2
CHP Allocation 1009
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Power only 909
Allocation
CHP load factor 729
allocation
CGGT load factor 62.29
allocation

Table 5 ETS variables

The value of £6/tCO2 has been calculated from 31.50Euros per tonne of Carbon at exchange rates of 1.44.
31.50Euros is the value given by Bloombergs for forward price of carbon for 2007 and 2008
(www.bloombergs.com April 18 ™', 2006).

MWe 500
Effy 509
Mwin 1000
Load factor 759

Table 6 Actual plant operating conditions

Barking Power Station operated at a load factor of 75.5% in 2003. This was the highest of any gas fired
station in that year.

MWh/yr Elec tpa CO2 CO2 tpa CO2 tpa Annual Annual Value of
Gas used |Produced |Produced [Allocation [Allocation if |[carbon Cost |[carbon Cost if [being CHP
MWh/yr if CCGT CHP if CHP power only per MWh
elec
produced
6,570,000 3,285,000 1,274,580 951,347 1,223,597 £ 305,899 £ 1,939,401 £ 0.50

Table 7 ETS benefit for large CHP plant

As can be seen from the table above analysis the value of ETS to large scale CCGT based CHP is very small
compared to the actual carbon savings and to other support programmes. £0.50 per MWh of electricity
produced by the plant is the overall saving when compared to CCGT power only plant. For comparison ROCs
would offer a £40 per MWh benefit. In the long term this may change but these are the values as proposed in
the current draft NAP. The benefits derive f rom the fact that CHP is awarded an allocation of 100% of its
emissions whereas power only plant is awarded 90% of its emission allowances free of charge. Furthermore
CHP plant is awarded allowances based on an assumed load factor of 72%, whereas CCGT poweonly plant is
awarded only 62.2%. Power only plant may either buy allowances from other plant operators who have
managed to reduce emissions, reduce emissions themselves or pay a penalty.

There may be further benefits that accrue to CHP plant in terms of  the heat offtake whereby either existing
large-scale boiler plant over 20MWth is displaced or where that plant would have had to have been built.
However we have conservatively estimated that this is not the case as the majority of boilers displaced will
be household boilers which do not fall under ETS.
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2.5.5 Low Carbon Buildings Programme *

The Low Carbon Buildings Programme has only recently been announced and has not yet been worked out in
full. Its value is £80m over 3 years from April 2006.

2.5.5.1 Stream 1- Individ ual householder

Grant levels will be as follows and will be regularly reviewed as the market for each technology develops.

Technology % Grant available

Maximum £3,000 per kWp installed, up to a maximum of £15,000

Solar photovoltaics . - . .
P subject to an overall 50% limit of the installed cost (exclusive of VAT)

Maximum £1,000 per kW installed, up to a maximum of £5,000 subject

Wind turbines o . .
to an overall 30% limit of the installed cost (exclusive of VAT)

Maximum £1,000 per kW installed, up to a max imum of £5,000 subject

Small hydro o . .
y to an overall 30% limit of the installed cost (exclusive of VAT)

Maximum £400 regardless of size subject to an overall 30% limit

Solar thermal hot water .
(exclusive of VAT)

Heat pumps
Maximum £1,200 regardless of size subject to an overall 30% limit

Ground / water / air source .
(exclusive of VAT)

Bio-energy Maximum £600 regardless of size subject to an overall 20% limit

1.Room Heater/Stoves (exclusive of VAT)
automated wood pellet feed

Maximum £1,500 regardless of size subject to an overall 30% limit

2. Wood fuelled boiler systems i
(exclusive of VAT)

Renewable CHP Grant levels to be defined

MicroCHP (Combined heat and

Grant levels to be defined
power)

Fuel cells Grant levels to be defined

Table 8 Low Carbon Building Programme Grants for individual householders

2.5.5.2 Stream 1 - Community

Grants will be up to 50% of the capital and installation cost of the microgeneration technologies installed and
is currently set at a maximum of £50,000. These grants will be awarded competitively.

Stream 2 grants are further subdivided as follows:

91 Category 1 - for large retrofit projects grants will be up to £100,000 per project

* Source: http://www.est.org.uk/housingbuildings/funding/lowcarbonbuildings/faq/
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1 Category 2 - for major refurbishment and new build projects grants will be available of upt 0£1
million per project.

The proportion of eligible costs that will be grant funded will be constrained by State Aid requirements but is
likely to be up to a maximum of 40% of the capital and installation costs of the micro  -generation
technologies instal led. NB Energy efficiency advice for Stream 2 - category 2 applicants will be undertaken
by the Carbon Trust, and will be part of the eligible costs and will therefore count as State Aid.

As can be seen from the above, at the time of writing not all the el ements of the Low Carbon Building
Programme have been set out in detail and the programme, like others highlighted here, will be subject to
continual review and modification.

The original programme has set as a total fund of £30m of which a small element w ill be go into
administration and marketing of the scheme. An additional £50m was announced in the recent budget giving
a total fund of £80m over 3 years.

This £80m is to be spread across a range of technologies including now micro -CHP and fuel cells. This means
that around £26m per year is available. Assuming perhaps optimistically that 25% of this programme is
available for London, then this gives a total of around £6.5m per year for London

Comparing this to the renewables led scenario 3, the capital cost of measures that would be covered
(excluding biomass CHP) are £3,957.1m over the first 4 yrs or approximately £1bn per year. The £7m per
year subsidy from the LCBP represents therefore represents a 0.7% contribution to the capital cost.

For scenario 5 the preferred hybrid scenario, the capital costs are £516.3m for the first four year for
renewables. If biomass CHP is included the figure rises to £1153.8m. Even here the potential contribution
from the LCBP is just 5.4% of the capital or 2.7% including biom ass CHP.

These contributions are unlikely to affect the overall picture significantly and the contributions from the
programme have therefore not been included here.

2.5.6 Renewables Obligation

The Renewables Obligation Order is a legal obligation and requires a Il electricity suppliers in England and
Wales to supply a specific proportion of their electricity from eligible renewable sources. The RO order came
into force on 1 %' March 2002. The Obligation will remain in place until 2027 and targets have been set for
each year up to 2015 (15.4% by 2015/6).

Each electricity supplier has to sell a target proportion of their sales from renewable sources. At the end of
each compliance period (12 months from 1 April to 31 March), suppliers can,

1 Present Renewable Obligaton Certi fi cates (ROCG6s), they can be pu
generators, and they can be sold with or without the electricity they relate.

T 6Buy outd the Obligation. The buy out price is curr

M Or a combination of both.

The Ofice of Gas and Electricity Markets (OFGEM) is respon

ROCs are issued in units of 1 MWh within the month of generation. Ofgem is responsible for accrediting the
generators, issuing ROCs and registering transfer of ROCs. Generators are the registered holders of ROCs
when issued to them, but they can be transferred (sold) to another entity (supplier, trader, etc).
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ROCs can be traded separately from the electricity or sold in conjunction with it. It is an open mark  et, which
is not regulated by OFGEM or the DTI

Ofgem returns the buying out in proportion to the amount of ROCs that each supplier presents compared to
the total amount of ROCs presented by all suppliers. Suppliers receive recycling only for the ROCs prese nted,
not for the buy -out purchased. Recycling provides an incentive to purchase ROCs. Ofgem adjusts the buy-out
price, receives and recycles the buy -out, and reports the annual operation.

The ROC value is given by the open market, and Recycle Buyout is only known at the end of each year after
the compliance period has ended. When negotiations are taking place, the recycle buyout is unknown, which
adds some uncertainty to the process. The economics of the value of a ROC in any year are therefore
dependent on the cost of the buyout and the degree to which the national target has been achieved. The
figure below shows the theoretical value of ROCs which is a function of the amount of compliance. For
example, if only half of the renewable electricity is availabl e, the price of ROCs could be worth £61.02. In
practice the trading process is much more complex than this.

This is a market with some uncertainties, specially the value of ROCs. It is difficult to predict their future

value, as it would depend on the rene wable energy generated at the time, the amount of ROCs traded on

the mar ket and therefore the recycle payment expected.
Obligation Certi fi c a t-yarpMaactioreaf theoratical vialbes of s RGCs i Greae Britain.
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Figure 4 Theoretical Value of ROCs

There are too many factors that actually influence the renewable energy generation and therefore the
future value of ROCs, such as market issues, transmissions constrants, planning permissions, technology
developments, funding available, policy changes, project timescales, seasonality of generation, etc.
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Figure 5 Forward ROC Values (Source: Platts website)

For the purposes of this study we have assumed the following forward values for ROCs:

2006-10 | 2011-15 | 2016-20 | 2021-26

ROCs £/MWh 45 40 35 35

2.5.7 Warm Front

Warm Front (formally called HEES) is a Government funded scheme through DEFRA for a range of options
including new heating systems and connection to community heating. Grants for qualifying applicants are up
to £2000 per connection.

The scheme targets the most vulnerable people. Those receiving an income related benefit or disability
benefit might qualify for assistance whether they are  young, old, homeowners, or those who rent.

However Warm Front is aimed at private dwellings and excludes local authority or Housing Association owned
dwellings.

2.5.8 Transco Affordable Warmth

The Transco Affordable Warmth programme is available to provide fina nce for elements of community
heating. Under the programme, Transco underwrites a (SSAP21 Compliant) operating lease over a fixed
number of years that enables Transco to take advantage of the Enhanced Capital Allowance Scheme recently
introduced by the Gov ernment. Transco will also underwrite the 10% residual value of the lease at the end of
the term.

The programme allows for refurbishment and development of both existing and new schemes with or without
CHP. However only items that are removable can be fin anced through this scheme ie CHP, condensing boilers
and internals dnot heat mains. According to the Co -operative Bank the cost of capital through this scheme is
just 3.9%.
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2.5.9 European (EC) Grant Aid

Grants are available through the EU for certain classes of projects in the UK through the Sixth Framework
Programme. Significant capital funding is available through a programme called Concerto and £1.7m has
been secured for the Aylesbury scheme.

There are a range of different programmes. All require European pa rtners. Generally the level of support for
capital projects is set at 35%.

2.5.10 Neighbourhood renewal funds

This Government-backed fund is aimed at the most deprived areas of the UK with the aim of arresting the
decline of deprived neighbourhoods, to reverse it , and to prevent it from recurring. The success of the
scheme will be measured against a simple goal dto narrow the gap between deprived areas and the rest of
the community by dramatically improving outcomes with more jobs, better educational attainment, less
crime and better health.

The amounts granted under the fund are relatively low. Assistance could be requested from the NRF to help
fund trips for residents to visit other similar schemes in other cities or for support for developing ESCos.
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3 Baseline Emissions

There are many different ways of assessing the baseline emissions and a range of different gases that could
be included. This section provides a comparison of a number of different attempts to establish the baseline
of greenhouse gas emissionsfor the London Borough of Southwark and puts forward the best to be used for
the year 2003 dthe last year in which utility data was made available by the DTI. Figures below are
expressed in carbon dioxide (CO2) emissions rather than carbon (C) emissionsand are generally stated in
tonnes per annum (tpa).

3.1 ONS Household Emissions Report

An Office of National Statistics Report produced in 2004 examined the generation of greenhouse gases by UK
households in 2001and attributes them to the use of energy product s, the use of transport and to the
demand for goods and services. They include within the study remit carbon dioxide, methane, nitrous oxide,
hydrofluorocarbons, perfluorocarbons and sulphur hexafluoride &so a larger range of greenhouse gases than
the studies outlined below. Emissions from final demand for other goods and services include emissions

embedded in imports of goods and services. Ef fectively

seem from the household perspective.

GHG Tonnes CO2 Equiv London Household Average

Indirect Travel
11%

Food drink tobacco
Direct Travel 27%

8%

Electricity
8%

Direct Other Fuels
0% Clothing & Footwear

4%
Direct Gas

12%
Household & personal

goods
11%

Leisure goods and

services
19%

Figure 6 Breakdown of London household emissions including indirect sources

The report breaks down the figures regionally but not to the local authority so we have assumed the London
figures are broadly representative of Southwark. It can be seent hat indirect emissions from goods and
services accounts for some 60% of household emissions. This approach significantly increases the overall
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emissions that Southwark is responsible for. This is because it includes transport outside of the borough ( for
instance air travel by residents and the emissions associated with the import of goods and services.

3.2 Southwark Baseline Emissions Report

This report was produced by SEA in 2002 and details greenhouse gas emissions arising from energy use and
waste in the L ondon Borough of Southwark for the year 2000. It examines not only energy use across all
sectors: buildings, industry and transport, but also municipal solid waste arisings. These are converted into
CO2 emissions using standard factors for fossil fuel combustion as well as the methane emissions from waste
arisings sent to landfill. Total greenhouse gas emissions from these sources expressed as CO2 equivalents
were just over 1million tonnes per annum for 2000. The relative split is shown in the chart below.

Figure 7 CO2 emissions by sector in Southwark

CQ, Emissions by Sector in Southwark

Street & Traffic
Lighting

Public Transport
0.4%

7.0%

Waste

Private Road
Transport
4.5%

Industry
3.5%

Housing
52.5%

Commercial &
Public
31.5%

The table below gives a summary of the results for delivered energy, expenditure and for the year 2000. A
figure for waste is given only in terms of the CO2 equivalence. The charts b elow show the breakdown for
each of these different measures.

Table 9 Energy use and CO2 emissions by sector in Southwark

Sector Energy Use CO2 Emissions
GWhly ktpa

Housing 2,240.9 536.8

Commercial & Public 987.3 321.7
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Industry 121.3 35.7
Private Road 1906 46.5
Transport
Public Transport 199.7 71.2
Street & Traffic

o 4.2
Lighting 9.3
Waste 6.4
Total 3,749.1 1,022.4

This report showed the housing sector is the largest single source of CO2 emissions with the non-domestic
building sector close behind. Industrial processes contribute a relatively small amount just 3.5% and
transport just over 12%. Methane from municipal i.e. household waste is small since a significant proportion
(60%)of this methane is collected at landfill and used for power generation.

3.3 London Atmospheric Emissions Inventory (LAEI) 2002

Published by Mayor of London in November 2005, the LAEI 2002 is a geographical database that hold datasets
of emissions sources andestimates of the quantity of specific pollutants emitted into the air within the
within the M25 motorway.

The database contains emission estimates for eight key and six subsidiary pollutants. The key pollutants
covered are: oxides of nitrogen (NOXx), sulph ur dioxide (SO2), carbon monoxide (CO), non-methane volatile
organic compounds (NMVOC), carbon dioxide (CO2), benzene, 1,3butadiene, particulate matter less than 10
micrometers aerodynamic diameter (PM10). The subsidiary pollutants covered are: black smok e, methane
(CH4), total suspended particulates (TSP), particulate matter less than 2.5 micrometers aerodynamic
diameter (PM2.5), nitrous oxide (N20) and polycyclic aromatic hydrocarbons (PAH).

Figure 8 Categorisation of emission so urces in the LAEI 2002

45



Towards a Low Carbon Southwark

The figures, as shown in Figure 8, are based on an inventory of point, mobile and area sources. The sources
include gas consumption, boilers plants, part A & B processes, airport, coal, rail road & shipt ransport,
sewage and natural/agricultural sources, among others.

The 2002 CQ emissions for Greater London are 15.497Mtpa and 376.8 ktpa for Southwark. However these

figures are direct emissions into the atmosphere and do not include emissions from electri city consumption

except where the generation occurs within the geographi
electricity is generated within Greater London, but very little of that is within Southwark. 484 tpa of

methane are estimated as arisinginSout hwar k and 236.4 ktpa is estimated f

3.4 Regional Energy Consumption Statistics, DTI 2003

Estimates of total final energy consumption in 2003 published by the DTI for the first time in the December
2005 edition of Energy Trends. It includes gas consumption, road transport fuel and other fuel statistics at
regional (NUTS1) and local (NUTS4) levels for 2003. The information published for Southwark by DT is shown
in Table 10.

Table 10 Total Energy Consumption for Southwark, DT1 2003

Fuel Sector Energy
Consumption
GWh
Coal Industry & Commercial 0.23
Domestic 1.83
® http://www.dti.gov.uk/energy/statistics/req ional/index.html accessed on June 2006
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Total 2.07
Manufactured fuels Industry & Commercial 0.04
Domestic 4.05
Total 4.09
Petroleum products Industry & Commercial 111.86
Domestic 20.81
Road transport 1,261.08
Ralil 1.22
Total 1,394.97
Natural gas Industry & Commercial 1,398.29
Domestic 1,636.37
Total 3,034.66
Electricity Industry & Commercial 1,210.26
Domestic 456.79
Total 1,667.05
Renewables & Waste | Total 7.89
Total 6,110.72

The data provided for electricity consumption is classified as experimental and it was first released last year
for 2003 and 2004. The transport figures were provided for the DTI by Netcen. Netcen runs the National
Atmospheric Emissions Inventory (NAEI) which is used by government departments, local authorities,
regulators and industry.

By using the above data in conjunction with CO2 emission factors for the different fuels, it was possible to

estimate the CO2 emissions for the Borough, as shown in the next table.

Table 11 CO2 emissions by fuel & sector, DTl 2003

Fuel / Sector Domestic Industry & Transport Total
Commercial

Coal 0.6 0.1 0 0.7

Petroleum Products 6.0 324 315.6 354.0

Gas 310.9 265.7 0 576.6

Electricity 196.4 520.4 0 716.8

Total 514.0 818.6 315.6 1,648.2

3.5 DEFRA Local and Regional CO2 Emissions Estimates for 2003 Report

Published in 2005 and produced by NETCEN, part of AEA Technology, which is an extension of the Naional
Atmospheric Emissions Inventory (NAEI).

This work was made possible following the publication of new local gas, electricity and road transport fuel
consumption estimates by DTI. The DTI electricity consumption data enabled Netcen to map for the first
time carbon dioxide emissions from electricity generation to the point of consumption. This is a key
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difference to the data previously published by the NAEI where emissions have traditionally been attributed
to the location of emission (e.g. at the power station locations).

The emissions from electricity consumption were estimated using an average UK factor in terms of kt CO2

per GWh. This average allocates equal shares of coal, gas, oil and renewable powered generation to the
electricity consumers and is derived from the UK inventory for 2003. The local CO2 estimates presented in

the report are split into three categories: domestic (including electricity use), industrial and commercial

(not including power stations) and road transport. Natural (e.g. soils ) and land use change emissions are also
included in the LA data. The remainder of the UK emissions such as off shore emissions from oil and gas
extraction, fishing and coastal shipping, are reported as unallocated because these could not be spatially
disaggregated to LA level.

This reporting structure is different from that used for reporting the UK total CO2 emissions for Defra
commitments under the UN Framework Convention on Climate Change (in the National Communication
Format). The simplified structure has been adopted because of the aggregated nature of the data available
from the DTI.

Table 12 DEFRA CO2 emissions by sector in Southwark

Sector CO2 Emissions
ktpa
Domestic 583.0
Industry & Commercial 963.8
Road Transport 3125
Land Use Change 0.0
Total 1,859.3

The DTI electricity consumption data used in this work is an experimental dataset published for the first time
(DTI, 2004a). Electricity used by railways is included in the Industrial and Commercial datasetf rom DTI.
Because it is not possible to separate rail use of electricity from this data both diesel and electric emissions
from the rail sector are allocated to commercial and industrial sector.

The gas data published by DTI provides estimates of gas consunption by the domestic sector and the
industrial and commercial sector for each Local Authority in Great Britain (DTI 2004a), has been used for this
report. The estimates have been compiled by DTI using data provided by National Grid Transco (NGT) at
postcode sector level. DTI have allocated each postcode sector in the NGT dataset to one or more Local
Authority (LA) area.

3.6 London Energy and CO2 Emissions Inventory (LECI) 2003

Published by Mayor of London in June 2006, the LECI 2003 is an annually updated database of related
electronic files that hold geographically referenced datasets of energy consumption (in kwh) and the
resulting CO2 emissions (in tonnes/year) for the Greater London area in 2003. The LECI 2003 was compiled
and is maintained by the Greater L ondon Authority (GLA) as part of the implementation of the London
Mayor's Energy Strategy.

The LECI 2003 provides energy consumption and CO2 emission estimates at both London borough and 1km?
levels for various energy/fuel categories and sectors. The ener gy consumption and CO2 emissions were split
into three broad sectors: domestic, commercial and industrial, and transport. The database was also divided

in energy/fuel sources. The following table shows different sources for the datasets used within the LEC |
2003.

Table 13 Sources, sectors and datasets used within LECI 2003
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The LECI 2003 was provided in a database form (Microsoft Access) by the Environment Group's Energy Team

Energy/Fuel Source

Energy Fuel/Sector

Data Source

Electricity Domestic / C&l NAEI 2003/NETCEN and DTI
Gas Domestic / C&l LAEI 2003 (GLA 2006)

oil Domestic / C&l NAEI 2003/NETCEN and DTI
Coal Domestic / C&l NAEI 2003/NETCEN and DTI

Renewables & Wastes

Domestic / C&l

NAEI 2003/NETCEN and DTI

CHP Domestic / C&l LAEI 2003 (GLA 2006)
Rails Transport LAEI 2003 (GLA 2006)
Road Transport Transport LAEI 2003 GLA 2006)
Shipping Transport LAEI 2003 (GLA 2006)
Aviation Transport LAEI 2003 (GLA 2006)

(GLA). Most of the data can be exported to Microsoft Exc el and linked to GIS software. For more information
about the methodology used, please refer to the LECI 2003 report.

The following table shows the energy consumption and CO2 emissions extracted from the LECI 2003

database. According to this database, the 2003 CO2 emissions for Greater London were 43,665 ktpa while for

Southwark were 2,020 ktpa.

It can be seen from the previous table and the following figures that the C&I sector is responsible for some
mor e

6 0%
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Table 14 LECI 2003 Energy Consumption and CO2 emissions for Southwark

Domestic Commercial & Total
Industrial

Energy/Fuel Source Energy CO2 Energy CO2 Energy CO2

GWh ktpa GWh Ktpa GWh ktpa
Gas 1,827.0 342.8 | 1,915.0 354.2 | 3,742.1 697.0
Electricity 458.0 196.9 | 1,805.5 830.5| 2,263.5| 1,027.5
o]] 20.8 5.6 77.5 20.9 98.3 26.5
Coal 1.8 0.6 0.2 0.1 2.0 0.6
Wastes & Renewables 0.0 0.0 9.9 0.0 9.9 0.0
Rail 64.4 38.0
Roads 877.7 229.9
Aviation 0.1 0.0
Shipping 0.0 0.0
Totals 2,307.6 545.9 | 3,808.2 1,205.7 7,058.0 2,019.5

of the CO2

Figure 9 CO2 Emissions by sector, LECI 2003
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Southwark CO2 Emissions
(LECI 2003)

Transport
13%
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27%
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Industrial
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In terms of energy/fuel sources, Figure 10 shows that highest proportion of CO2 emis sions comes from
electricity consumption, followed by gas and road transport. The emissions from coal, oil and rail represent
smal |

a

very

Figure 10 LECI 2003 Energy Consumption and CO2 emissions for Southwark
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The energy consumption and CO2 emissions shown in the LECI 2003 are classed as experimental by the GLA.
However, this database seems to be the most comprehensive and refined to date for the Greater London
area. This version corresponds to an improved version of the previous LECI 2000 database.

3.7 LECI 2003 d Modified

After analysing in detail the data obtained from LECI 2003, it was found that the way of assigning emissions
to each Borough contains some inaccuracies. As mentioned earlier, London was divided in 1km ? areas and
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each square was assigned to only one Borough. When a square falls between 2 Boroughs, the one that has the
largest area of the square gets assigned all the energy use within that 1km 2. After mapping this issue itw as
noticed that there were many areas affected, as shown in  Figure 11.

Figure 11 Grid Cells included in LECI 2003
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It can be seen from the map that grid cell 10,058 is located outside Southwark, but it
emi ssions.
that

wit hi
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energy
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should be accounted for. This is why it was decided to analyse the LECI information in more detail to get
more accurate results for the energy use and CO2 emissions for the Borough.

seralsosestimajedf r om wa

The LECI 2003 doesndt include emissions

within this section.
Table 15 LECI 2003 Energy Consumption and CO2 emissions for Southwark - Modified

Domestic Commercial & Total
Industrial
Energy/Fuel Source Energy | CO2 Energy | CO2 Energy | CO2
GWh ktpa GWh ktpa GWh ktpa

Gas 1,750.6 3284 | 1,4295 264.4| 3,180.0 592.8
Electricity 439.0 188.8 | 1,392.0 640.3 | 1,831.1 829.1
o]] 20.1 54 69.3 18.7 89.3 24.1
Coal 15 0.5 0.1 0.0 1.7 0.5
Wastes & Renewables 10.3 0.0 10.3 0.0
Rail 52.9 31.2
Roads 782.7 204.7
Aviation 0.2 0.0
Shipping 0.0 0.0
CO2eq from Landfill 8.8 2.0 0.0 10.9
Totals 2,211.2 532.0 | 2,901.2 9255 | 5,948.1 1,693.4

The new estimation for total CO2 emissions for Southwark is lower than the emissions obtained from the LECI

2003 database.

3.8 CO2 Emissions Comparison

Table 16 and Figure 12 show a comparison between the different models analysed in this section.

Table 16 CO2 emissions for different models

Models / CO2 Emissions Domestic Commercial Transport Total
& Emissions
Industrial
ktpa ktpa ktpa Ktpa
SEA 2000 537 368 118 1,022
DEFRA 2003 583 964 313 1,859
DTI 2003 514 819 316 1,648
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LECI 2003 546 1,206 268 2,020
LECI 2003 Mdified 532 925 236 1,693
ONS OEmbodi ed ¢ 600 1,832 561 2,993

Figure 12 CGO, emissions for different models
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From Figure 12 it can be seen that the SEA model has the lowest CO2 emissions ard that the ONS Embodied
approach the highest one. However as discussed these models use very different approaches and are actually
measuring different impacts. Of the directly comparable approaches the SEA model seemed to have
underestimated the commercial & industrial emissions, but the domestic ones are in line with the other
models. The LECI model has clearly overestimated the emissions for 2003 for Southwark, mainly due to the
way the 1km? grid cells were assigned to the different boroughs.

The modified version of LECI 2003 shows closer results to the DTl model but lower than the DEFRA one. It is
clear that commercial/industrial emissions vary significantly within the different models, while the domestic
ones seem to be in closer agreement.

The LECI 2003s a comprehensive and accurate study at London level, but not at borough level. This is why it
was decided to analyse its data in more detail and to recalculate the emissions based on the data held in the
database.
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4 Setting a Target

4.1 Introduction

The section provides an overview of the carbon reduction targets that have already been set for London,
including targets relating to renewable energy, energy generation, energy demand and distribution. All
sectors are considered in the overview, including the tra nsport, domestic and commercial sectors, however
the transport sector has been excluded from the detailed scenarios. A stretch target for 2026 has been set
based on this analysis.

4.2 Measuring Carbon

Climate accounting is a complex area. Human -induced climate change results from a whole host of

interactions between a range of different greenhouse gases and pollutants released by our activities. The

emissions from aviation, for example, are not purely from the CO , emissions that are released through the

combustt on of kerosene: there are also oOnet radiative forc
contrails and other effects produced by aircraft which are believed to increase the overall global warming

impact of aviation by 2.7 times the direct CO , impact.

Conventions for measuring carbon have tended to limit the inclusion of aviation fuel to landing and takeoff
activities at airports within the city boundary. Other gases such as methane released from waste at landfill
sites can also be counted towards e missions targets.

For the purposes of this study, whilst these associated impacts should be born in mind when setting a target,
for clarity and simplicity, in setting a building sector target we are purely counting CO  , released through the
direct combustio n of fuels either in homes, businesses or public sector buildings in London and the electricity
consumed in those buildings.

Where power generation is sited within London this becomes a more complex issue. All renewables and CHP
generated power, where it is sold for Renewables Obligation Certificates (ROCs) will count towards the
national target. We therefore propose that, to avoid double counting emissions reductions for electricity
generated within London, we adopt a position that the current Building Re gulations figure for electricity
generation and displaced electricity generation is used and in taking forward projections into the future this

is kept constant.

4.3 Existing Targets

4.3.1 The Royal Commission 2050 Target

The Royal Commission on Environmental Polluion (RCEP) report Energy: the Changing Climate ' recommends
a 60% reduction in greenhouse gas emissions by 2050 for the UK. This is based on stabilising atmospheric
levels of CO, at 550ppm (parts per million). At the time of the report (2000) they stood at 370ppm (now
381ppm). This target has been adopted by the UK government as a long term goal.

The RCEP also recommends setting per capita reduction t

® Intergovernmental Panel on Climate Change http://www.grida.no/climate/ipcc/aviation/064.htm
! www.rcep.org.uk/pdf/summary.pdf
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4.3.2

The most promising, and just, basis for securing long -term agreement is to allocate emission rights to
nations on a per capita basis denshrining the idea that every human is entitled to release into the
atmosphere the same quantity of greenhouse gases. But because of the very wide differences
between per capita emission levels around the world, and because current global emissions are
already above safe levels, there will have to be an adjustment period covering several decades in
which nations® quot a ercapita\eeet. This is thapriniciple of scantreetion and
convergence, which we support.

UK Emission Reduction Targets

The chart below summarises the overall targets that the UK currently aspires to. As the 2050 target is based
on emission levels in 2000 rather than 1990, the overall target is ac tually 7% higher once set against 1990
levels® - a 7% reduction was achieved between 1900 and 2000.
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-70%

-80%

UK Emission Targets & Aspirations

EU Kyoto

UK Kyoto
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UK 2010 Pledge

GHG Emissions

UK 2050 Target

Figure 13 UK Emission Reduction Targets and Aspirations against 1990 Baseline

8 Climate Change and Carbon Dioxide Emissions Transport Sector, Draft Discussion Documen TFL, March

2006
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433 Targets i n tnérgySthdeegyor 6 s E

Policy 1 in the Mayords Energy Strategy states:

0The Mayor considers that London should take a proa
exceeds its fair contribution to national targets for carbon dioxide emissions, renewable energy,

combined heat and power, and eradicating fuel pover
Furthermore:

0The Mayor supports the work of the Royal Commi ssi o

its conclusion that global atmospheric CO , concentration must not be allowed to exceed 5 50ppm.

However, the choice of 550ppm as the upper | imit wi

The Mayords Energy Strategy accepted the London Sustain
on targets. These were:

1 20% reduction on 1990 levels by 2010
1 60% reduction on 2000 levels by 2050

It is assumed that these refer to CO , emissions rather than the whole basket of greenhouse gas emissions
which can be expressed as CQ equivalent.

4.3.4 Renewable Energy Targets
Targets were also set within the strategy for specific technologies. These are set out in Proposal 6:

o0London should generate at | east 665GWh of electric
renewable energy schemes by 2010. This would generate enough power for the equivalent of more
than 100,000 homes and heat for more than 10,000 homes.

To help achieve this, London should install at least 7,000 (or 15MW peak capacity) domestic
photovoltaic installations; 250 (or 12MW peak capacity) photovoltaic applications on commercial and
public buildings; s ix large wind turbines; 500 small wind generators associated with public or private
sector buildings 25,000 domestic solar water heating schemes, 2,000 solar water heating schemes
associated with swimming pools, and more anaerobic digestion plants with ene rgy recovery and
biomass-fuelled combined heat and power plants. London should then at least triple these
technol ogy capacities by 2020.6

Table 177 Mi ni mum Targets for Renewable Energy in London
Technology Scale 2010 2020
Number |MWe| Elec GWh |Heat GWh MWe | Elec GWh |Heat GWh
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installed

PV Domestic 7,000 15 11 21,000] 45 34

PV Large-scale 250 12 9 250, 36 27

Solar thermal |Domestic 25,000 35| 75,000 105
Solar thermal |Swimming pool 2,000 21 6,000 63
Wind Small 500 0.05 55 1500 0.15 493

Wind Large 6 2 32 18 6 284

AD 5 40 40 15 120 120
Biomass CHP 65 520 780 195 1560 2340
Total 667 876 2517 2628
Total Target 665 280 1995 840
As can be seen from the textfromt he Mayor 6s Strategy, not all/l t he

technology but over arching targets for heat and power generation were set. We have therefore made
assumptions about the contribution from each technology. An assumption that the A naerobic Digestion (AD)

and biomass CHP targets are both CHP leads to outputs higher than the heat target for an approximately
correct electricity generation target. The table below summarises the assumptions made in assessing the

installed capacity requir ed to meet the overall GWh targets.

Table 18 Assumptions used for Renewable Target Calculations

Technology Scale Output Area Load/ Heat to

Capacity | power ratio
factor

PV Domestic 750kWh/kWpk/yr

PV Large-scale 750kWh/kWpk/yr

Solar thermal [Domestic 350kWh/m2/yr 4m2

Solar thermal [Swimming pool 350kWh/m2/yr 30m2

Wind Small 259

Wind Large 309

AD 91.3¢9 11

Biomass CHP 91.39 3:2

(8000hrs of operation was selected as an approximate figure which gave the loa d factor of 91.3% for AD and
biomass CHP.)
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435 Baseline Estimate in Mayords Strategy

The current target for 2010 and 2050 for emissions reductions in London were set with 1990 and 2000 levels
as a baseline respectively. These were estimated in the strategy as 45million tpa CO, for 1990 and
approximately 42million tpa CO , for 2000, including the transport, domestic, commercial and industrial
sectors.

0T -3 million tonnes (Mt) CO,

(-7%)
45 +

35 +

B Transport

30 T 38%
+ 1.0 Mt

ST 449, @ Domestic

20 T

Millions of tonnes of CO,

15 4+ H Industrial

10 4

W Commercial

1991 1959

source  Greater London Authority, 2002

Figure 14 Sectoral Carbon dioxide (CO ;) emissions from London, 1991 and 1999 °

4.4 The New Climate Science

The targets discussed above were set in a context of considerable uncertainty about the likely impact, scale

and speed of climate change (the RCEP report was published in June 2000). Climate science has moved on

significantly since then w ith many studies suggesting that the worst case scenarios are likely to have been

closest to the correct predictions. There is also incre
feedback mechanisms will lead to uncontrollable, irreversible and  accelerated climate change. There is now

a developing consensus that to avoid this, global temperature rises should not exceed 2°C. This target has

been adopted by the EU Council:

0The European Council acknowl edges dohmdativedlobanat e cha
environmental, economic and social implications. It confirms that, with a view to achieving the

ultimate objective of the UN Framework Convention on Climate Change, the global annual mean

surface temperature increase should not exceed 2°C aboveprei ndustri al l evel s. 0

°Greater London Authority, Green Light to Clean Power,
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4.4.1 Royal Commission Response to Calls for Higher Targets

In the light of this new evidence, the Royal Commission have recently been asked to review their 60%
reduction target. In a letter to the Treasury they state that:

0 8ence is showing us ever more clearly that there will be serious impacts as a result of climate
change, and this has prompted some to argue for stabilising CO , levels below the current UK/EU goal
of 550 ppm. Recent evidence suggests this may be right at t he upper limit of the likely prudent

level, and that climate change could cause catastrophic and irreversible impacts, which will very
difficult to predict or prepare for...

....Given the current uncertainties in models we cannot confidently unscramble the different
dangers associated with 450, 550 or 650 ppm CQ, although we know that each higher level will yield
more problems from gradual climate change and increase the risk of dramatic and irreversible
changes. However, the differences in emission scenar ios over the next decade for the three CO »,
levels are not very great, and the crucial thing is to set a course for stabilisation now, otherwise all
the targets will be unattainable. Thus we believe that the 550ppm CO, goal remains reasonable for
now, being challenging yet attainable, and reducing the climate change impact far below business as
usual levels. It could be kept under review to allow a move to a lower target if this becomes
necessary."

The essential point being made is that we might need a high er target but taking a 10 year view, the
difference in emissions reductions are not that great. As we shall see later, the implications when taking a
20 year view to 2026 of increasing the 2050 target are quite significant for London.

4.42 What does a 2 degree limit mean?

According to the Potsdam Institute, this temperature limit leads to a requirement to stabilise atmospheric
concentrations of greenhouse gases at less than 440 ppm CQ equivalent.

A report by Colin Forrest * explores the implications on targets f or this level of atmospheric emissions:

owe find that the current natural sinks for anthrop
per year (or 4 GtC a™*) will be reduced to around 2.7 GtC a *in 2030. 2.7 GtC a’* therefore, is the

amount of green house gases we will be able to emit in 2030, without increasing atmospheric

concentrations.

When this global emission limit is shared out between the projected world population of 8.2 billion
people, we get a per capita emission limit of 0.33 tonnes of car bon per year.

In the UK we currently emit around 3 tonnes of carbon equivalent per person per year, so we will
require to reduce our greenhouse gas emissions by 9

Achieving an emission level per capita of 0.33 to nnes of carbon by 2030 is clearly a very ambitious target.
Whether this target is realistic will be examined once the detailed housing stock data is available for
analysis. As emission level is based on a per capita level this would allow for the projected increase in
population.

10 www.climate -crisis.net/downloads/THE_CUTTING_EDGE_CLIMATE_SCIENCE_TO_APRIL_05.pdf
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4.4.3 The Tyndall Centre Target

Irrespective of what the overall targets are set at, there are also sound arguments that the building stock
must make a higher contribution to these targets. A recent Tyndall Centre study made the claimth  at the
rest of the economy would need to be carbon neutral to allow for the likely growth in aviation emissions.

4.5 Implications for a Southwark Target

All of the above point towards a higher target for the London and Southwark building sector than has
currently been envisaged. What would this mean for a 2026 target?

The graph below shows the implications for three 2050 targets: 60%, 80% and 100% reductions.

CO2 Emissions Relative to 2000

100% +
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70%

60%

50%

40%

30%

20%

10%

O% 1 1 1 1 1 1 1 1 1 1
2003 2008 2013 2018 2023 2028 2033 2038 2043 2048

Figure 15 Targets for 2026 based on three targets for 2050

As will be shown in later in this report, the first year where baseline emissions are known precisely are 2003,
rather than the year upon which the 2050 target is based, 2000. However data for the year 2006 is not yet
available. As we are already in the year 2006, this has been taken as the starting point for the reduction
gradient shown in the above graph. Effectively it is therefore assumed that there have been no significant
change in emissions between 2003 and 2006.

4.6 Overall Target including Transport and Expected Gr  owth

The following chart and table show the reductions in emissions required from each sector to meet an 80%
reduction target including both transport and the expected growth in emissions.
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CO2 Emissions to 2050
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Figure 16 Emission reductions to 2050 b ased on an 80% Target

Key years (6{0)] Extra CO2 CO2 Red
ktpa

Reduction (newbuild) [ktpa]

Table 19 Emission reduct ions to 2050 based on an 80% Target

It has been assumed that by 2016 newbuild will be carbon neutral and will not add to carbon emissions.
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5 Technology Review

In this section we include a brief overview of the various measures available to reduce carbon emi ssions.

5.1 Energy Efficiency

5.1.1 Insulation

Through previous work conducted in Southwark it was clear that cavity wall and loft insulation measures
were the most cost -effective per tonne of carbon saved. Other insulation measures such as double glazing,
solid wall insulation, flat roof insulation and floor insulation are hopelessly uneconomic given current capital
costs unless they are being done as part of the replacement of a failing element (e.g. double glazing where
the window frame has rotted).

Cavity wall in sulation is injected into the cavity between the inner and outer leaves of brickwork that make
up the external wall of a property. There are a variety of different insulating materials, but they all work in
the same way: by combining with the still captive air, the insulation acts as a barrier to heat loss. Cavity
Wall Insulation is a simple process by which insulation is injected into this cavity through a carefully
designed pattern of holes, as shown in Figure 17.

The insulation system is designed so that any water that does enter the cavity can drain away, whilst the

insulation reduces the heat loss through the wall. There are a number of different products, or systems,

each of which must pass stringent technical requirements laid down by the British Board of Agrement or
alternative independent approvals body. The systems don
Cavity all insulation can reduce the heat loss through cavity walls by up to 40%. Payback sa vings (against

costs) is estimated at between 3 and 4 years. Cavity wall insulation can also lead to reduced heating costs

and improved comfort levels. An average grant aided installation for a dwelling could cost around £260.

The vast majority of cavity w all installations are carried out using mineral wool systems (either rock or glass
mineral wool). The remaining installations use mainly systems based on expanded polystyrene beads or
granules, with less than 1 per cent using urea -formaldehyde (UF)foam. For a cavity wall with two brick
leaves of 105mm, internal plaster and a cavity of 65mm the U -value could be around 1.44 W/m2K. By filling
the cavity with suitable insulation material a final U  -value of 0.54 W/m2K could be achieved.

Figure 17 Insulating the unfilled cavity of a wall

As much as a third of the space heating costs could be lost through the roof. Energy and money can be saved
by simply by insulating the loft of a property to the recommended depth of 270mm. An un  -insulated loft
space would have a U-value in the region of 2.5 W/m2K. Adding 100mm of insulation could improve this

value to 0.4 W/m2K. By insulating (or topping up) with two layers, covering the joists,aU  -value of 0.16
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