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The case for retrofit
A big kill

AThe housing sector as a whole represents 27% of total emissionsiitCUlitent focus for development of new policy in UK
ACommercial sector represents 38% of all CO2 emissions in UK

Aln 2050, over 80% of thiuilding stockin the UK will be made up dhose that exigbday.

A4 million homes in the UK live in fuel poverty, retrofit of energy efficiency measures one of quickest and most cost effec
ways to tackle this
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The case for retrofit

Lowest hanging fruit
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The scale of retrofit
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Cost of retrofitting all homes in UK = £85
billion up to 2020

Cost Scenario Typical house Solid wall house Off Gas house

High (£)

Standard (£)

Low (£)

The solid wall house is more expensive due to the cost of external wall insulation over cavity wall insulation. The
higher cost of the off gas house is due to the additional cost of GSHP over a condensing gas boiler.




The challenge In retrofit: How to pay for it

What are the barriers to financing retrofit schemes:
AScale of the cost$ Estimated £85 billion for homes alone, in UK
AlLong term returns i 15- 25 years

AAggregation problemi Millions of homes and public and private sector commercial
buildings, millions of small investments

Alnvestor confidence and understanding millions of small customers, deal execution,
transaction costs, new technologies,

Resear ch i modtcommdndarienpteverting telivery ofretrofit programmes:
lack of a single bodydriving and coordinating the planning and delivery of work [BD(




The area based approach efficiency

| forum for
N the future

action for a sustainable world

The Cardiff Partneringscheme, which Project looking at opportunities and barriers for the
retrofitted 100 homes and five blocks of flats, refurbishment of private housing in largeale contracts
found that an aréhased approach reduced using Bristol as a case study.

costs to householders by at least 20 per cent, Somekey findings:

compared with having homes upgraded AThe cost of retrofitting an individuadiome can be almost
individually. £4,500 more than the cost per house when 20 are installe

Ainstalling package®asy and medium measure55% of
all homes in the West of England would result in a reducti
of up to 9% of the areaods

Alnstalling retrofit measures on over 20 homes can produg
savings of over 55% per home (this can be up to £11,000
house when they are clustered).



The area based approach integration

Unique opportunity to do a total retrofit i For instance linking area based home retrofit with installation of
community AD plant disposing of waste and supplying zero carbon energy

Community-scale wind turbine

Solar shading ‘engagement in decisions
g 94,

R )
¢« q

Quality urban

oo Green roofing

Fuel-cell bus Waste-to-energy plant

Maintained ecosystem

T e

High-speed broadband

o
Ground-source heating CommTresiig Zero-carbon dwellings

Price
incentives
Transport

Green
spaces Spatial \
strategies

Integrated climate change solutions deliver:

Cycle lane:

Land

use  Newbuild

AThe benefits delivered by combined climate change solutions are n
than cumulative, (better building control as result of retrofit will allow
DH to perform betteryum greater than parts

Area based
approaches

L&CW
efficiency insulation
Building retrofit

ACostsavings by delivering in parallel rather tharseries, multiple
measures installed at once

disposal
Resources



The area based approach community

A Allows value to be captured and used for the benefit of local community, and so can deliver on wide
range of objectives

A More opportunity for local people to become involvedriproving theimeighbourhoods through an
integrated programme than through one which focusessomgke issugsuch as carbon

A This approach creates an opportunity for people to work togetttenimunities tduild a stronger, more
cohesive society and to encourage and enable people tcsostkénable choices their daytoAlay living.

longZerm shifts in behaviours afbits aremost likely to be achieved where communities have a strong
role.

A Community involvement crucial to getting acceptance on some potentially unwanted measures




The area based approach unlocking capital

Current position of public finances, combined with the scale of investment required, means retrofi

must be primarily private sector funded

The business case for retrofit

ARelationships, arrangements, activities and technologies
can be simple to understand

AHuge volume potential (20 million homes in UK)
ALong term, stable revenues with low on going costs
AQuick win measures offer quick returns

AFundamentals not based on UK regulation or primary
legislation

ASecurity'l' credit enhancemeiitinsurance, asset recovery,
on going fundamental need (credit risk is large over long
periods, these projects last 20 years)

Types of retrofit measures :

AQuick wins i easy to deliver,
good returns (PV witlfiT, car
clubs, energy efficiency retrofit
public buildings)

ASlow winsi complex to
deliver, viable but lower return:
(community DH, energy
efficiency retrofit in homes) )

ANone-income projectsi — ¥ . _
doesndt genera =
delivers other environmental,

health and economic benefits

(cycle lanes, green roofs)




The area based approach unlocking capital

How local authorities have a critical role to play in enabling retrofit:
AAggregating customers
APledging heat loads to encourage district heating initiatives
APartaking in developin§PV and other delivery bodies
ABuilding up the strategic evidence base

ARenewable resource mapping

AHeat mapping

ACapacity assessment (skills base, industrial capacity etc)

AEducation

ACustomer assurance

ALead from the front, undertaking retrofits on own buildings
Aggregating intervention types suitable to particular funding forms




Financing retrofit 1 Pay As You Save

APAYS schemes are a means of allowing home owners, local authorities, housing associations,
community organisations ar®iM E o sttract capital

ARelevant for measures with a positive returns (quick wins and some slow wins)

APopular model is for ufront capital offered by external financer, who then recoups a proportion
of the energy savings and other revenuesKaxgeneration tariff on PV scheme)

To become viable primary legislation required allowing loan to be attached to home rather than. UK governmen
recognised this and committed to developing in the Green Deal.

Case Study: Birmingham City Council

Birmingham Energy Savers is a £1.2méar pilot in
which local authority backed loans will be made to home
owners and businesses to enable them to buy green

technology like solar panels and better insulation.

Part of the savings arkdT will
contribute to repayments to th

. .’Birmin ham Ci ouncil
council. Two schemes have

already been installed

ARUP



Financing retrofit T JESSICA funds

Joint European Support for Sustainable InvestmelBeE=RT (8o \AN] SIS151 (07-%8 Wolglo [o]0!
in City Areas (JESSICA) allows Member States 1 A£100 million fund established as a combination ¢

use some of their EU grant funding (Structural B e o S Nt oW Vs R o s RB) W Te B oA Relt 1
Funds) to make repayable investments in projectSitiiAAIms

Benefits include: AWill provide funding for low carbon infrastructure
projects in London

AFunds can be recycled : : : o
AFunding is not counted as public debt Awide range of potential funding recipients:
ALondon Thames Gateway Heat Network

AFreedom in choice of use, as long as forming p ARenewable fuels schemes
of an integrated plan for sustainable urban ADecentralised energy networks
development

Other UK regions establishing JESSICA StructnstFd Grants *

funds: OTHER INVESTORS MEMBER STATE or REGION
(Public & Private) via a designated Managing Authority

LOND

DEVELOPMENT
AGENCY

CITIES

URBAN DEVELOPMENT FUND
International
Investment (equity, loan or guarantee) Financing

A North West £100m

A East Midlands £15m ‘

A Walesi Prospective fund combining | — s [
ERDF, Welsh Assembly and private  ammm: o SSER" =~~~

sector funding to raise £110m JESSICA {7 | i L.:
fund ==

ARUP

Projects forming part of an
Integrated Plan for Sustainable
Urban Development




Financing retrofit T ELENA funds

European Local ENergy Assistance

European Commission and the European Investment Bank have established the ELENA technical assistance fa
(European LocdENergyAssistance), financed through the Intelligent Energy Europe programme.

ELENA support covers a share of the cost for technical support that is necessary to prepare, implement and fina

the investment programme, such as:

AFeasibility and market studies,
AStructuring of programmes,
ABusiness plans,

AEnergy audits,

APreparation for tendering procedures

Case Study: Bristol City Council ELENA application

A Bristol City Council (BCC) wishes to apply for ELENA
technical assistance to explore the scope for establishi
city-wide Energy Services ComparyCO.

A A number of pilot projects are under consideration tha
aim to improve energy efficiency and increasing source
carbonneutral and low carbon energy supply.

ELENA offers such specific support
for the implementation of projects
such as retrofitting of public and
private buildings, sustainable
building, energyefficient district
heating and cooling networks, or
environmentallyfriendly transport
etc.




Financing retrofit T Community investment

Potential vehicles include development trustspperatives andiutuals charities, community
interest companie<C{Cs), industrial and provident societies and community funds.

Benefits include: Issues
AlLocal investors motivated by betterment of local area, ADue to the small scale of
rather that just commercial success, and so lower returns community projects institutional

may be acceptable, enabling projects not viable if finance hard to generat8.P V 6 s
commercially financed aggregating projects may

AA direct stake in a local project ensuring extended overcome this

economic benefits for the local area AKey role for local authorities

AEducational, awareness raising and empowerment on
climate change and environmental issues

Case Study: Fenland Green Power Gop

AFens Ceoperative wind farm at Deeping St Nicholas, in Soutt
Lincolnshire consists of eight 2M\RePowemwind turbines.

-

/
t_-
ACommunity ownership of two of the turbingsoducing enough :
electricity to power 2,100 homes. Established under Industrial .
Provident Society rules, Fens-©pwas a £4.4 million project '
»
|

with £2.66m of funds having been raised locally through a sha
issue.




Financing retrofit 7 Utility obligation
schemes

AProgrammes that oblige energy suppliers (electricity or gas) to reduce carbon emissions in buildings (usually
domestic) by organising, financing and delivering energy efficiency and supply measures in buildings

Aln the UK CERT has delivered energy efficiency to over one million homes.

ACESPis being trialled in the UK as an area based utility obligation scheme, and also includes power generator
well as retailersCESPtargets only highly deprived area$igh impact on fuel poverty and ensuriad and other
schemes are delivered equitably

ARetrofit programmes can use public money to leverage funds from such programmes to greatly increase avail
capital

Case Study:
. RE:NEW g »
R E [ N EW ] LO n d O n HOME ENERGY EFFICIENCY FOR TOMORROW SR / srond rammi.- qlag?erMde
Pilot roll-out / delivery /

demonstration

rials to prove projects
con

g Phase 3 — London-wide roll-out
APan London, area base, whole house retrofit programme (April 2012 to March 2015

= 1.2 million domestic properties by 2014
subject to the leverage of additional
finances from govemmert

AUse of £9.5n.DA funding to develop delivery model to ensure a - Wil seek o rodure harder measures

such as solidwall insulation, through pay

holistic approach to delivery, and unify projects and leverage CERT Phase 2 Londomwide roll.ogt %% % a8roah

andCESPfunding. Wy 2010 to March 2012)

All Boroughs

. " Anticipate approx ¢, 200k — 500k
Phase 1 scope & mobilise | . o000

A200,000 to 500,000 properties by 2012 arimillion domestic . 1April 2008 - July2010)
af carban saved

propertles by 2015 = Derronstration projects: ¢. 10,000 homes
- London Boroughs: Croydon, Camden,

Lewd sharm, Harraw, Havering, Haringey,

Hilingdon, Kingstan, and Soutkwark

A1,344,000 tCO2/yr savings by 2015




Financing retrofit T Legislate

Aln nondomestic sector, both public and commercial, there is the potential to legally require organisations tc
undertake retrofit work

Aln the UK the Carbon Reduction CommitméBRC) is a new regulatory incentive to improve energy efficienc
in large public and private sector organisations. In this mandatory scheme, participating organisations will h:
monitor their emissions and purchase allowances, initially sold by Government, for each tonne of CO2 they
The more CO2 an organisation emits, the more allowances it has to purchase. So there is a direct incentive
these organisations to reduce their emissions.

MUST: Remave all energy use from
the following excluded sources:
transport, domestic accommodation
and unconsumed supply.

\ MUST: Remowe 100%
. of emissions from CCA
\F’a rticipants 1

—| exempt members.

Total Footprint
Emissions CAN: Remaowe up to 10% of
your total bootprint emissions
but not where thase are from
alactricity or gas measured

by certain types of mater
|Care Sources), or coverad
by EU ETS ar CCA=. At least
0% of your total footprint
‘amissions must be requlated
either by CRC, EU ETS

or CCA=

Regulated
Emissions.

MUST: Remowe all emissions
covered by CCAs and EU ETS.




Financing retrofit 1 Green Investment Bank

Last month UK Treasury published high level proposals for developm&iBof

Ato support the delivery of the UKOS emission red
support should be based on a pulplitvate investment model and address specific market failures and investment
barriers in a way that will achieve emission redu
Errggl(j?fd tha®IB could develop the following types of s | /mm

Investment
ank Rievenue
Householders
Disbursement  [£] H /

A Early stage grants
inllar F_,,_H-—ﬂ"'m
A E g uinvesyment o umn\ -
A Wholesale capital Ewmmwm
A Mezzanine debt
||¥u:-. on
A Offering to buy completed rengemwa“‘*'cr’"'tes assets
L BEIE
A  Purchase and securitisation of proﬂ?@t finance
A Ilnsurance products ‘.&ﬁ. e 2 i 3
GIBCY Irvests equity paripassy with
Trade Imvestors equity Irmestment | |
A L-eemmgarbon price underwriting ropet 1 ot 2 Prapet2

ARUP



Financing retrofit T Private sector capital

ASome retrofit measures, such as PV under thé[JKoffer such high returns they can attract capital on a
purely commercial basis without public sector support

ABig four banks, who have appropriate expertise, in London currently offering good ratesFoF &fhemes
Large

A Pension funds$ looking for large, safe, long term investments, exactly like that which can be through
investment in energy infrastructure.

Case Study: Manchester

Mitsui, a Japanese investment bank, are

looking to work in partnership with

ManchetseCity council to deliver a whole - PR
arearetorfit climate change programme for =H{ERRIT
the Oxford Roadorridoer including the SMBC S

University and surrounding areas. Arup are
% = b &S Case Study: Germany / Globally

technical partners for the execution of this : ,

proposal. Deutsche Bank have been successful in procusogm for global
energy efficiency investment fund. Arup are acting as technical
partners advising Deutsche Bank on the most cost effective mea

of executing the fund
Deutsche Bank




Financing retrofit T Neighbourhood funds,
Salix Finance

-
Public sector revolving fund, supporting high risk projects through initial e Yo
high risk stages Fi

Case Study: SalixHomes- tenant engagement and
behaviour changeprogramme

AsalixHomes began an estate wide property retrofit in the spring o
2010. The retrofit includes installirsgveral energy efficiency
measuresArup is working with Salix Homes to roll out a behaviour
change programme with tenants.

AEstablishingenantsenergy use patterns pre and post retrofit and
capacity building with tenants to raise awareness of energy efficien
behaviours.

AArup will also calculatethe environmentaleconomic and social

valueof resulting behaviour change.
m ‘ -
GM Procure

Investing in Sustainable Communities

Energy

F e
avings /

Partner
Funding

One example is Salix Finance, a not for profit organisation is a
independent social enterprise established by the Carbon Trust to prov
public sector bodies with interest free loans for works which will delive
carbon and energy savings. Salix Finance provides funding of up to
£500,000 which must be matched by recipient organisations and sper
projects that will:

A deliver payback within five vy
energy efficiency projects

A deliver payback within seven
£/t CO2 =<£50, for approved
energy efficiency and renewable projects.




Financing retrofit I Non-revenue generating
schemes

instance through:

APl anning mechanisms (S106 and
ARevenue from community renewables (quick wins),

AAN Infrastructure Levy,

AGreen taxes and so on.

Measures implemented in parallel not series

Case Studies
Milton Keynesi Fund developed by Milton Kirklees i council established a Renewable Enéigyking i Fund for energy efficiency work.

Keynes council to fund energy efficiency upgradeisnd funded from the council's lower National Projects in the first yr saved £164,000,

in existing homes . The capital for the fund is  Insurance contributions arising from the generating cross party support for the

raised by use Supplementdtianning Guidance introduction of the Climate Change Levy in 2008stablishment of a £250k capital fund. By
which requires developets paya contribution  Accessible to council services only and has  recycling savings back into the fund, Woking
into a CarborOffset Fundbased on the carbon  |everaged around £4 million of additional fundifgC invested £2.5 million by 2001, resulting i

emC;SSiO”S via $106400,000has been generategom the EU, UK Government and private current annual savings of over £725,000 pel
(o date. investment annum.
‘ | 5 pm
3 &
. b -
20 ) —
13 {
- ! "
F iasny

] B 'i > ..
= I‘. - l ,.




Financing retrofit T Delivery bodies,SPVs

Local authorities, housing associations and
community organisations can take an active role.
Formulation of publiegprivate partnerships to
unlock private finance for public benefit are a st
key focus area, with wide range of innovative s
models being explored around the UK

Total Town

Bristol CC

ARUP




Financing retrofit T Delivery bodies,SPVs
Case study: Buildings Energy Efficiency Programme (BEEP), London

Economy

Why BEEP?

Deyelopment & =
Strateg) including

London Mayoral Strategies
London Plan (Autumn 2009)

%’f&;; London Transport
s

Climate change,
Strategy

mitigation and
energy strategy

Homes Energy LDA Owned Ei =3 ndon Cycle Hire :
Efficiency Supply Pfoj ects. ; Scheme & Cycle Retrofit Academy

Programme

Building Energy ystal
Efficiency Cryst‘a:HFF“alace
Programme
% i London Thames
egtef ui ;':ngs Gateway Heat Green Jobs & Skills

Commercial & Public Sector* CO, emissions from

:,;’," il 2 €O, emissions from London, 2006
2 (excluding aviation) London, 2006
i 100% = 14.6 million tonnes CO,

Low Carbon Zones -Energy St . Legible London [ i
 Pro T B F eSSy | el TR

Traffic flow
smoothing

<Strategy ——>

>

Computing
LTy

Cooling 6%,

o -
Underground,
Commercial

overground & DLR
energy efficiency & Public
London Green Fund Sector 33%
] | E 5
Influencing national policy / stakeholder management / communig Domestic
38%

/' Ground Based
/ Transport 22%

< / 4
< 4 -
— \/‘ ‘nc sector: - 47%
Offices 30%. -~

33% of London’s total CO2 emissions are from Commercial & Public Sector
buildings. Over one third of this is from heating.




