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Creating the conditions for large
scale retrofit to drive down CO,
emissions
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Key messages of this talk

« To achieve 3% year on year reductions in GHG emissions
from Welsh buildings requires work at very large scale

* Procurement at very large scale can produce significant
economies

« We can learn from the experience of cities around the world in
governance, financing and procurement

* It is an essential component of the strategy that energy-
efficient buildings become worth more than energy-inefficient
Ones.
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Structure of this talk
« UK pathway to 2050

* Wales’s progress so far
* World Economic Forum
*  World cities

« UK cities

» Economies of scale

*  Wales domestic retrofit
*  Small Welsh towns
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UK — big picture

National target — 80% reduction in greenhouse gas
emissions by 2050 (1990 baseline)
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Incremental
Savings CO,/year

A

Integration of technology & urban infrastructure
>
Building  Electrification
Retrofit of Vehicles
Changes to
Urban Mass Urban Form
Transit S

2009 2020 2050
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UK — where and when will carbon savings occur?
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Hlustration of scale of land and sea use in 2050 (positions are arbitrary) Hlustration of the number of thermal power stations in 2050 (scales and positions are arbitrary)

\agr

g 103 x 215 ktly waste to energy conversion facilities
g Offshore wind

D . 33 1.2 GW coal gas or biomass power stations with cCS @O OO OO
? ‘ : e

7 x 3 GW nuclear power station
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DECC 2050 pathways — carbon capture and storage; bio energy — land and sea areas
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World Economic Forum

Retrofit Finance & Investing Project

WORLD
ECONOMIC
FORUM

COMMITTED TO
IMPROVIMNG THE 5TATE
OF THE WORLD
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A Profitable and Resource Efficient Future:
Catalysing Retrofit Finance and Investing
in Commercial Real Estate

Help make building

Grw,
o\gN\ (o ('.‘e
Hup mul"o

N
retrofits a scalable endeavouf™zec

%

= Research in Germany, China,
Japan, US, UK, and Australia

= Recommendations for policy-
makers to stimulate energy efficiency
Investments in existing commercial
buildings

Prolect Chalr

nitial Project Concept and Present

Colin Dyer Jones Lang LaSalle

Steering Board

Overall project direction and decision-making

Allianz Jones Lang LaSalle
Arup Marsh McLennan
BASF Siemens
Citi Skanska
Deutsche Bank Urban Land Institute
GE US Department of Energy
Greenprint Foundation US Green Building Council
Hirco UNEP Finance Initiative
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Key observations:

A Profitable and Resource Efficient Future:

S sope : = Retrofit markets for commercial
atalysing Retrofit Finance and Investing o ) o )

in Commercial Real Estate buildings are in their infancy with
Indications of growing demand.

= Building owners will rarely make
retrofitting a priority unless
government makes it a priority and
businesses see it as providing a
clear return on investment.

= Government holds power as the
single greatest catalyst to spark
demand and provide structure for
all stakeholders to participate.
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A Profitable and Resource Efficient Future: : :
Catalysing Retrofit Finance and Investing Foundatlonal Recommendatlons to

in Commercial Real Estate Enable a Market
= Establish a centralized database

= Require mandatory disclosure of
utility consumption

= Establish a standard asset efficiency
rating system

A Multistakeholder Position
October 2011
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World cities
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City of Melbourne — 1200 Buildings
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What is a building retrofit? Find a consultant
Y B

Retrofitting is good Join 1200 Buildings
for business

What exactly is a retrofit, and
how does it differ from a
renovation or a tune-up?
There are a variety of terms
used in the building sector
and many of them overlap.

Current signatories
Case studies
How to join

About 1200
Buildings
E Encouraging and supporting
the improvement of energy /
water efficiency and reducing
waste to landfill of
Melbourne’s commercial Get informed From Council

Whatis a building »
retrofit?

Getting started —
funding

v

. . . TRt i A 4 i
Public Art Commission Exhibition > How does your building Ellne 100 1200 Bulaings Refund
perform? Media release: World's
The 1200 Buildings Public Art WeEEURT .
Commission Exhibition > Policies and strategies == e

v

Policies and

strategies

Useful links and » features eleven proposals > Useful links > Environment: What
resources received for a sustainability- T Council is doing

’ itemedpublicartwork > Coolroofs > Sustainable Melbourne
Consultants— T e
register your il
interest
Contactus

- More information

How to join Funding a retrofit Advice sheets Case studies

CITY OF MELBOURNE

o

If you are interested in the The City of Melbourne can ~ Thinking about retrofitting View details of a selection of
1200 Buildings program, now help building owners  your building? Wondering  signatories to the 1200
please provide us with your  obtain finance for retrofit where to start? Our advice ~ Buildings Program,

details sn we can sunnlv vou waorks to rediice eneravuse  sheets cover all asnects of  includina videns canturina
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Building permits ~ » > Find a consultant Media release: Two new c ounci I ? Property
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& tenants

Noddir gan
Lywodraeth Cymru

Sponsored by
Welsh Government




Wilshire Center Business Improvement District,
Los Angeles, California - 1100 buildings
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Mayor’s Tower Renewal Project, Toronto —
over 1000 buildings

| €] http://www toronto.ca/tower_renewal/ > | 42| x I[=] Bing oo~
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mrﬂnﬂm HOME CONTACTUS  HOWDOL.%  SEARCH: 60l
LIVING IN TORONTO VISITING TORONTO ACCESSING CITY HALL
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(ENERRENENAL Tower Renewal The Implementation
, 7 . Book
lower Renewal Tower Renewal is a program to

drive broad environmental,
social, economic, and cultural
= ==  ————— change byimproving Toronto’s
concrete apartment towers and
the neighbourhoods that
surround them. The Toronto
Contact u; region contains Morth America’s second highest concentration of these

Tower Renewal
Brochure

Tower Renewal

buildings, but anly in Toronto will you find them integrated with bath Industries
urban and suburban neighbourhoods. They are some of the city's most I’gigﬁ“&;‘msw L4

inefficient buildings, yet they present an incredible opportunity.

The STEP Program
This website outlines the vision and principles of Tower Renewal and Toolkit
shows how energy efficiency can be a means to community

revitalization. It will track our progress, and share what we have learmned
to motivate further improvements

Highlights
s
What's new = The Green Building & Semvices
Directory
Toronto Directory of Green Building Products and Services
The Tower Renewal program takes an integrated approach to achieve = The Thousandth Tower
improvements in Toronto’s older apartment buildings and their = Tower Renewal posters
neighbourhoods with initiatives that include building retrofits, community
programming and enhanced employment opportunities. To help
maximize local benefits, the City of Toronto has prepared this directory
of Toronto area product and service providers that can be used when
designing and undertaking renewal projects.
Tower Renewal- Implementation Book - Final version
This resource will help you learn more about the dramatic positive
impacts of Tower Renewal. Water and energy use and greenhouse gas
emissions can be drastically reduced generating financial savings; a
sense of safety and community can be considerably strengthened; and
significant economic growth through job and local business creation
can be realized.
Findings -
& €D Internet | Protected Mode: Off v on ~
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Commercial property — the link

between sustainability and value




Returns for Green Star rated buildings
Green Star rated buildings deliver higher returns than = @
non-rated buildings

Green Star: returns for office market
annualised 2 year, sto June 2011
1% e\

12% F-----m-mmmmemem e f  ALE% N

10%

8% A

6% T~ JRNN -~

4% 1--J.------

2% 1---FRSSEe.

O T miotice N

@ Source: GBCA & IPD Research

* The return spread between Green Star rated and all office buildings is ¢160bps.

®*  The outperformance of 4 Star rated buildings to 5 & 6 Star may reflect: a) a lower construction cost, hence its payback
profile will be shorter; or b) a more robust tenancy profile especially when market conditions are sluggish.

DIFD 2011 ipd.comiausiralia




Fortfediv Greenmess and the Financial Ferfsrmange of REITs

Pizt Eichhaliz Nils Kok Erkan Yonder
Msmaricht University Msaricht University Masiricht Universty
Netherlands Metherlands Metherlands
p-eichholiz n_kok eyonder
it mastrichvaniversity. ml imastrichvaniversaty. ml stmastrichtuniversity.nl

Dictober 2001

There iz an ircrensing body of eviderce on the financial perfarmance of “green’ commercial
properties. but pot much &5 keown abet the implications of investnents in sch buildi for
priperty companive. This paper investigates the effects of the eoogy elflicwmey sl sastaimbaliny
of commercisl propertics on the operating and srock performance of a semple of LS REITS,
providing insight into the net benefits of “green”™ buiklings. We maich data on LEED and Energy
Star cortificd buildings with detailed informaiion on REIT portfolios and caleulabe the shame of
“green” propemics for each REIT over the 20-2011 period. Tn order so contrel for the
endogeneity berween envimonmental and financial performance, we use two insirumental
variables - locational greenness and local environmental government policies. We estimate a
Twa-stige repression moded and docament hat the gromoess of REITE is positively relatad 1o
three measures af epernting perfonmuance — relum an asseis. return on equity and the miio of
funds. from operatsons 1o iotal reverme. We also document that there is no significasi relaisonsbip
betwerm the preganess of propenty postiolics amnd abnommal stock refurns, sugesting that sock
prices alrsdy reflegt the higher cash flows deniving from investments in more efficien
properties. However, BEITs with a higher fraction of “green™ propertics display kewer markot
betas, which may be related io their reduced exposure o shodes m energy prices and
ervirommental kegiskacien

JEL Codes: G51. 814, D02

Keywards: Energy Efficiency, Real Emate, REITs, LEED, Energy Star, Financial Performance

Fimamcial suppatt for this research was providiad by BECCE, the Eurapean Cemtre Tor Corposale
Engngement, and METEOR, the graduate sehool of Massrichs Universiny's School of Business
and Ecancmics. Kak is supported by & VENI grant from the Dutch Science Foundation (NWO).

“\sel/Di.g%

Portfolio
‘greenness’

—Improved
operating
performance

— Reduced risk
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UK cities

National target — 80% reduction in greenhouse gas
emissions by 2050 (1990 baseline)
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An PPP company, as Opco, plays a central role in the delivery of the progra

BES 3 PPP Delivery Model

Non-recourse Banks

Buffer
capital

PWLB — BCC\

Hard to treat
Payment subsidy

PAYS + FIT
payments

Birmingham Energy Savers -
is @ non-profit organisation taunched by Installation
 The scheme is hope 1o create around 270 new companies

60 per cent by 2026.
Install and manage

Global City Local Heart - et
ENERGY

Telephone: 0800 512 012
‘emat: bee@birmingh:

‘Bimingham Energy Savers © Copyright 2011 _‘_,—""-. Green Deal Payments
Blruingham Bnergy Savers -

S, BT SR ﬁ " BIRMINGHAM

GLOBALCITYLOCALHEART
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eeds City Region

The Economics of
Low Carbon Cities

A Mini-Stern Review
for the Leeds City Region

Leeds City Region Local Carbon Framewark | May 2011

Andy Gouldson, Miall Kerr, Corrado Top,
Ellie Dawkins, Johan Kuylenstierna, Richard Pearce.

Supporting Carbon Reduction in Commercial Properties
Research Summary

Low Carbon Futures

Camrs for
som?;"a'-\fnm UNIVERSITY OF LEEDS THE um\-nslwwjﬁk ES E eecl ity regian

-
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Main Findings
The Domestic Sector

Cost effevtive opporunitics
—Thereare £1.1 billion worth of cost-effective,
energy efficient and low carbon investment
opportunitics available in the domestic sector
in the Teeds City Region

_ Euploiting these would generate Lsavin

eeds City Region
46 domestic Iinterventions

Cost neutral opportunitics

—There are £3.6 hillion of cost-neutral, energy
efficrent and low carbon investment opportunities
available in the demestic sector in the Leeds
City Region

of £400 million a year.

— At commercial rates, these investments would pay
for themselves in under 3 years. whilst generating
annual savings for the lifetime of the measures.

I exploited, these investments would reduce
Lizeds City Region carbon emisdons by 3.8%
by 2022, compared to 1990,

Table 7: League Table of the Maost Cost Effective

Measures for the Domestic Sector

Central business case

BT = Food in Tsrritf RHT = Renarable Heor Bucentics. Corvect o3 at 11102002

a
[}

02

of £356 million a year.

— At commercial rates, these investments would
pay for themsehvesin 6.4 years, wiilst generating
annual savings for the fetime of the measures.
These imvestments would reduce Leeds City
Region carbon emissons by 5§ 3% by 2022,
compared ro 1990,

The Eeommmicr of Lows Carbon Cities

Discussion
Therear it reducing the
energy use and carbon I i holds withn

the Leeds City Region This could be done theough
imvestments in the fabric of the built envirenment
(1. throwggh left and wallinsulation. double glizing),
through [ ey effi l
(computers, TVs. fridges, freezers etc) or th

changres in behaviour (rurning off applances, wrning

d I The k L the mnst cost
and carhon effective measures are included inTable 7
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Photograph 1: Typology of the dwelling stock
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Domestic building typologies (by bre
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Gok’s fashion fix
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Effect of scale on unit costs (90%b experience curve)
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Reducing the GHG emissions from
1.25 million dwellings in Wales
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Market penetration

Stages of technolegy | market development
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The classic S-curve for technoloayv development -four main staaes of market development
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Wales domestic retrofit

1.25million dwellings
Procure at scale over 20 years
62,500 dwellings per year

£5k/dwelling to upgrade, repayable
over 20 years

£6.25 billion cost
20 years — £313million/year
~0.7% of Wales’s GVA
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C40 Cities
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cities | 297 million residents |
4.734 climate actions

Key

® C40 Cities
® Arup Office in C40 City

C40 Cities

01 Addis Ababa
02 Athens

03 Bangkok

04 Beijing

05 Berlin

06 Bogota

07 Buenos Aires
08 Cairo
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Ho Chi Minh City
Hong Kong
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Los Angeles
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Moscow
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New York
Paris

.00
30

31 Philadelphia
32 Rio De Janeiro
33 Rome

34 Sau Paulo

35 Seoul

36 Shanghai

37 Sydney

38 Tokyo

39 Toronto

40 Warsaw
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EXISTING EUILDINGS
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Gussing, Austria
Rhuddlan, Denbighshire
Cowbridge, Vale of Glamorgan
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- 50 years alongside the iron curtain to Hungary
* no industry
* high rate of unemployment

« 70% commuters

* high rate of migration

- small structured agriculture
* bad traffic infrastructure

Gussing 20. November 2009
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Forms of energ' .

Photovoltaics
Sun

Solar Plant

Synthetic
Natural gas
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The added value

for the town of Gussing

More than 50 new companies

More than 1.100 new jobs netting € 9 Mio. a
year

Total sales volume of energy € 13 Mio. a year
Total wood consumption 44.000 tons a year

for the district of Gussing
* 45% self sufficiency netting 78 Mio. EURO

» Potential in case of 100% self sufficiency 37 Mio. EURO

Gussing 20. November 2009
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Gussing — soclal, environmental and economic



o \selloﬁge'a

Hup nxm“°°

00
o*% §
® Communities ¢
% and Local Government <
.e® %
&
A plain English guide to the Localism Act “'w/zo,o c,o¢°°

 The general power of
competence for local
authorities

*  The community right to
build
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Property owner Occupant

. . Theoretical energy Actual energy use:
aCh Ievi ng Ze rO use: includes all electricity
delivering future-friendly buildings H mainly gas

Residential Minimum standards  Personal carbon
based on EPC allowances

Brenda Boardman )
82% of all energy in

2009 100% of all energy
Business Minimum standards  Display energy
based on EPC certificates

69% of all energy in
2009 100% of all energy
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Achieving zero



It IS an essential component
of the strategy that energy-
efficient buildings become
worth more than energy-

Inefficient ones.
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2o T e Catalysing Retrofit Finance and Investing
in Commercial Real Estate

achieving Z€ro

delivering future-friendly buudmgs

Brenda Boardman
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The Economics of
Low Carbon Cities

A Mini-Stern Revie
for the Leeds City |

Low rise

Converted flat

Bungaiow

Giissing
An example for a sustainable energy supply

BES 3 PPP Delivery Model

Non-recourse  Banks

.. e Council
PWLB — BCC RHI payment Property
< Hard to treat Refund charge
Payment subsidy

PAYS + FIT
payments

m Building owner

Installation

companies Energy & tenants
Companies
Install and manage 4 Meter/deemed 2

Green Deal Payments

BIRMINGHAM
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Thank you.

chris.jofeh@arup.com
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