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Impact to U.S. economy by energy saving
climate & employment. Savings value mo

Residentia

Economic/Financial Impact

Energy Savings (Trillion Btu) 1,892

Total Investment ($ Bn) 182

Social ImpactSocial Impact

Cumulative Job Years Created (# FTEs 
over course of investment program, '000s) 2,152

Environmental ImpactEnvironmental Impact
Greenhouse Gas Emission Reduction 
(million metric tons of CO2 mitigated per 
year)

382

Source: Rockefeller Foundation, 2012. McKinsey, Unlocking Energy Efficiency in
Benefits of Investing in Clean Energy (2009); Energy Information Administration 
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Consumption Survey 200.  Note: Analysis is based on an assumption of 30% ene
represents an aggregation of the values calculated for the segments associated w

gs, investment market size, 
ore than $1 trillion over 10 years

l Commercial Institutional Total

848 293 3,033

72 25 279

857 296 3,305

175 59 616

n the U.S. Economy (2009); Center for American Progress, The Economic 
Commercial Building Energy Consumption Survey 2003, Residential Energy 
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g gy p y , gy
ergy savings in buildings built before 1980. Category impact information 
with that category.  TBtu = Trillion Btu. 



Taxonomy of real estate sector 

Catego

S

Residential Commerc

Segme

Single 
family

2-4 Unit 
Building(1) Food Sales Food 

Servicefamily Building

5+ Unit 
Building(1)

Mobile
Home

Service

Mercantile OfficeBuilding( ) Home

Service 
(other than 

retail &

Ware-
House/

Source: Rockefeller Foundation, 2012. Energy Information Administration; OHcp/
Note: (1) 2 4 and 5+ units are classified as Multifamily Market size and segment

retail & 
food) Storage
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Note: (1) 2-4 and 5+ units are classified as Multifamily. Market size and segment
are combined. Due to the limitations of publicly available data at the segment lev
21 segments within the Industrial category (not shown).
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ent

Lodging Education Health
Care

Public 
Assembly

Care

Public 
Order & WorshipAssembly

Other

Safety

/INC/COWS analysis.
t characteristics data is captured separately; all other information and analysis

e
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t characteristics data is captured separately; all other information and analysis 
vel, this Market Scan does not include any information and analysis about the 



The major market segments – large inves

Residential

le
 F

am
ily

ni
t B

ui
ld

in
g

ni
t B

ui
ld

in
g

le
 H

om
e

d 
Sa

le
s

d 
Se

rv
ic

e

Si
ng

l

2-
4 

U

5+
 U

n

M
ob

i

Fo
o d

Fo
od

Energy Savings (TBtu 
annually)

1,497 173 174 48 42 71

Economic/Financial

annually)
Total Investment ($Bn) 144 17 17 5 4 6.1

Cumulative Job Years 
Created (# FTEs over course 

Social

(
of investment program, 
'000s)

1,700 197 199 56 43 73

Greenhouse Gas Emission 
R d ti ( illi t i 302 35 35 10 9 18

Environmental

Source: Rockefeller Foundation, 2012. McKinsey, Unlocking Energy Efficiency in
Benefits of Investing in Clean Energy(2009); Energy Information Administration C
Consumption Survey 2005 Residential Energy Consumption Survey 2009; Envir

Reduction (million metric 
tons of CO2)

302 35 35 10 9 18
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Consumption Survey 2005, Residential Energy Consumption Survey 2009; Envir
OHcp/INC/COWS analysis.  Note: Analysis is based on an assumption of 30% en
thousand/million/billion as appropriate; TBtu = Trillion Btu.
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88 217 202 75 53 52 48 149 86 23 35

7.5 18 17 6 4.5 4.4 4 13 7.3 2 3

89 219 203 75 54 52 49 150 87 23 36

18 44 41 15 10 7 11 10 30 18 5 7

n the U.S. Economy (2009); Center for American Progress, The Economic 
Commercial Building Energy Consumption Survey 2003, Residential Energy 
ronmental Protection Agency Online Clean Energy Resources Center;

18 44 41 15 10.7 11 10 30 18 5 7
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ronmental Protection Agency Online Clean Energy Resources Center; 
nergy savings in buildings built before 1980. All numbers rounded to closest 



This is a real estate investment

A d

A focus on serving the needs of real estate ow
required to create any kind of scale in the mar

And energ
Engine
Techn

Application of

Capital Techn
— Seeks opportunities 

that meet risk-
adjusted return

— Existing e
of large, p
investmenadjusted return 

targets with defined 
mechanism for 
investment and 

investmen
providers

— Technolog
for curren

repayment
— Needs visibility into 

clear pipeline of 
j t

o cu e
are matur
tested

— Local and
projects

— Some financing 
solutions focus only 
here

experts ex
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Source: DBCCA, 2012.

here

i

wners as the “customer” of a retrofit is 
rket

To 
Real Estate 

as the client

gy-saving 
eering / 
ology as the clientology

ecosystem 
proven 
nt grade

— By definition, retrofits 
are OF real estate 
as building ownersnt grade 

gy required 
t retrofits 

as building owners 
control access to 
assets

— Retrofits must t et o ts
re and field-

d regional 

et o ts ust
provide value to 
building owners on 
acceptable terms

xist — Driven by mandate, 
old equipment 
upgrades, potential 
returns or brand

4

returns, or brand 
benefits



Paybacks seem attractive across a variety

Controls
Controls retrofits and control strategies
Demand controlled ventilation
Mechanical
Variable flow primary/secondary systems wit
HVAC
Constant speed air handlers to variable air voConstant speed air handlers to variable air vo
VAV boxes, control setpoints, box flow minim
Boiler conversions from steam to hot water
High efficiency fully condensing boilers
High efficiency VFD chiller system
Lighting
Install controls to schedule and interior syste
Convert incandescent to CFL / LEDs

• Building envelope improvements can a

Convert incandescent to CFL / LEDs
Replace exit signs with LED kits
Convert T12 to high efficiency T8s with electr

technologies such as high efficiency in
high performance windows

• Occupant and operator engagement a
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Source: Payback source DBCCA and Transcend Equity analysis, 2011. EIA and DOE B
Payback (yrs) are based on projections and due to a number of uncertainties and assum

ty of technologies

Payback (yrs.)
3-4
2-5

th controls, VFDs 2-4

olume 2 4olume 2-4
mums 5+

5-8
6-8
8-12

ms 2-4
1 3

also offer significant benefits, using 

1-3
<2

ronic ballasts 2-5

nsulation and coating materials, and 

are key to realizing savings

5

uilding Data Book, 2010, DBCCA Analysis 2011. Paybacks are pre subsidy. 
mptions, no assurance is made that payback (yrs) can or will be achieved



Retrofits can offer strong returns through 
reductions

Profile of Empire State Building retrofit ($M)Profile of Empire State Building retrofit ($M)

$

$6.00 

$(2.00)

$‐

$2.00 

$4.00 

$(8.00)

$(6.00)

$(4.00)

$(14.00)

$(12.00)

$(10.00)

Year 1 Year 2 Year 3 Year 4 Year 5 Year 6 Year 7

Incremental CAPEX Expected Energy Saving
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Source: Jones Lang Lasalle, 2011.  Note: Costs savings are projected from current data .
of uncertainties and assumptions, no assurance is made that implied IRR can or will be ac

5/9/2012 12:37:23 PM 2010 DB Blue template

energy-savings driven cost 

Implied unlevered 
IRR is 30.8%*
— Incremental 

energy retrofitenergy retrofit 
cost of $13M 
drives $4.4M of 
annual savings

Year 8 Year 9 Year 10

annual savings
— Part of larger 

$500M+ building 
gs renovation

 *Implied unlevered IRR is based on projections, and due to a number 
chieved.
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What has held the opportunity back to da

Split Incentives Tenant benefits from Op
Demand barriers: Challe

p p
Unclear Benefits Building owner doesn’t 

associated benefits.
Long/Complex Sales Cycle Building owner loses int

First Cost Hurdles Upfront Cap-ex hurdle fo
Debt Constrained Mortgage covenants pre

building.

Market fragmentation Real estate market is sp
class segments

C l j t d li P j t i l

Supply-side barriers: Challenges a

Complex project delivery Projects require comple
Underwriting Lack of proven industry 
Deal size Deals are typically relati
Debt Constrained Mortgage covenants pre

building.
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Source: DBCCA and The Rockefeller Foundation, 2012.

te?

pEx reduction while landlord must pay for CapEx
enges affecting real estate
p p y p
understand energy efficiency opportunities and the 

terest due to a complicated, 9 -12 month sales cycle.

or project
event the owner from taking on debt against the 

plit across multiple ownership structures and asset 

l i i d fi i l l i

affecting market response and scale

ex sales, engineering, and financial analysis
standards to evaluate projects
ively small (e.g. <$5M)
event the owner from taking on debt against the 
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There are a number of possible investme
none have yet captured a large share of t

EPCs used by Energy 
Service Companies 
(ESCOs)

Energy Serv
Agreements 
(ESA) 

Description: Firms focused on 
utilizing Energy Service 
Performance contracts 
to serve primarily 
MUSH / Government 

Emerging inte
developer / in
seeking to us
structure to fu

market
Approximate Number of 
Players: 

~16 Majors, Approx 100 
Small

15-20+ 

Approximate Deals Approx $4-6 bn / year Approx 100-1
Done: 

Approximate Pipeline: Approx $4-6 bn / year Approximately
across all firm

Investment Vehicle: Debt tied to projects Equity investm
projects, loan

Strengths Large, established 
firms.  Integrated 
service delivery 

Overcomes m
barriers; bilate
does not requ

l tiregulations
Weaknesses Require upfront 

payment, high margin 
expectations, tied to 
captive OEMs. 

Limited scale 
Fragmented m
requiring own
education.
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Source: DBCCA research estimates from market review and existing relationship

nt vehicles at a project level, but 
the entire retrofit market

ice 
Providers 

Property Assessed 
Clean Energy 
(PACE) 

Original Equipment 
Manufacturers (OEMs) 

egrated 
nvestor firms 
e ESA 

und retrofits

Emerging integrated 
developer / investor 
firms seeking to use 
PACE structure to 
fund retrofits

Manufacturers of large 
pieces of building 
infrastructure such as 
boilers, chillers, etc

10-15 3-5 global firms per 
equipment vertical 

25 +/- 100 (approx $10- Multi-billion $ – all buildings 
20M) have kit 

y $500M 
ms

TBD - Depends on 
regulatory approval

Multi-billion $

ment in 
ns to projects

Loans to PACE deals OEM loans / Equipment 
finance

many 
eral contract 
uire 

Offers strong security 
mechanism for 
investors

Large, established firms.  
Insight into deployed 
technology 

to date.  
market, 
ner 

Requires regulatory 
approval.  Limited 
scale to date.

Most are pure OEMs or tied 
to ESCOs.  Limited ability to 
innovate new deployment 
structures. 

8

ps, 2012. NAESCO. 



Energy Services Agreements (ESAs) can
needs of both real estate owners and cap
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Source: WEF, GE Capital Real Estate, 2011.

n scale quickly and meet the 
pital providers

Overview of ESA:
• Bilateral contract between twoBilateral contract between two 

commercial entities without the need for 
enabling legislation

• Defined structure for capital to invest and• Defined structure for capital to invest and 
offer solutions for the energy savings 
potential of a building 

• Allows capital to earn a risk adjusted• Allows capital to earn a risk adjusted 
return via the energy savings 

• Addresses the key barriers and structures 
of commercial real estate ownersof commercial real estate owners

• No split incentive – services 
contract

• Project underwriting and design 
t d di tistandardization

• Clear solutions and benefits for 
owner

• No capex for owner

9

• Potential for off-balance sheet



Investors prefer least policy requirements

Illustrative Government Policy

Mandates / Targets

Disclosure 
Requirements

Leadership by Example

Subsidies, Incentives,  
d G tand Guarantees
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Source: DBCCA and The Rockefeller Foundation, 2012.

s in a structure

Policy Requirements by Emerging Structures:

• Energy Service Agreements (ESA):Energy Service Agreements (ESA): 
• Require relatively little additional policy support
• Clarity on lease accounting classification by 

regulatory bodies helps expand roll-out

C ( C )• Property Assessed Clean Energy (PACE):
• Requires significant enabling legislation to create 

an operational framework and to overcome 
resistance from existing real estate stakeholders

• On-Bill Finance or On-Bill Recovery:
• Require utility involvement and significant 

enabling legislation
• Public Utility Commissions (PUCs) must put in 

place enabling policies or mandates, with support 
from local regulatory and legislative bodies as 
needed

• Requires active participation from multiple 
stakeholders in the public and private sectorstakeholders in the public and private sector

10



ESAs are for retrofits what PPAs were for
primary market must happen before a sec

Growth of US Sola

4,000 

4,500 Energy Services 
Agreement

Growth of US Sola

2,500 

3,000 

3,500 

~~
1,000 

1,500 

2,000 

Power Purchase 
Agreement

‐

500 

2000 2001 20

Agreement

S DBCCA 2012 SEIA 2012

ESAs are at 
roughly this 

stage of
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Source: DBCCA, 2012; SEIA, 2012. stage of 
development

r solar.  The creation of a robust 
condary market emerges.  

Secondary 
market only 

t ti tar Market starting to 
develop here

ar Market

002 2003 2004 2005 2006 2007 2008 2009 2010 2011

MW Cumulative MW
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Contact details

Jake Baker
• Lead Analyst, Ener
• Jake.Baker@db.co
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Disclaimer

DB Climate Change Advisors is the brand name for the institutional climate change investment division o
Deutsche Asset Management relates to the asset management activities of Deutsche Bank Trust Compa
Canada, Deutsche Asset Management Canada Limited (Deutsche Asset Management Canada Limited is
Luxembourg: DWS Investment GmbH, DWS Investment S.A., DWS Finanz-Service GmbH, Deutsche As
GmbH; in Denmark, Finland, Iceland, Norway and Sweden, Deutsche Asset Management International G
Kong, Deutsche Asset Management (Hong Kong) Limited; in Japan, Deutsche Asset Management Limite
198701485N) and in the United Kingdom, Deutsche Alternative Asset Management (UK) Limited (former
known as RREEF Global Advisers Limited), and Deutsche Asset Management (UK) Limited; in addition to as G oba d se s ed), a d eu sc e sse a age e (U ) ed; add o

This material is intended for informational purposes only and it is not intended that it be relied on to make
or solicitation and is not the basis for any contract to purchase or sell any security or other instrument, or
consequence of any information contained herein. Neither Deutsche Bank AG nor any of its affiliates, giv
this document. Except insofar as liability under any statute cannot be excluded, no member of the Deuts
(whether arising in contract, in tort or negligence or otherwise) for any error or omission in this document 
the recipient of this document or any other person.
The views expressed in this document constitute Deutsche Bank AG or its affiliates’ judgment at the timeThe views expressed in this document constitute Deutsche Bank AG or its affiliates  judgment at the time
was prepared without regard to the specific objectives, financial situation or needs of any particular perso
Past performance or any prediction or forecast is not indicative of future results. No further distribution is 

The forecasts provided are based upon our opinion of the market as at this date and are subject to chang
economy, stock market, bond market or the economic trends of the markets is not necessarily indicative 

For Investors in the United Kingdom:
I d i th U it d Ki d b D t h A t M t (UK) Li it d f O A ld St t L dIssued in the United Kingdom by Deutsche Asset Management (UK) Limited of One Appold Street, Lond
"non-retail communication" within the meaning of the FSA’s Rules and is directed only at persons satisfy
document is not intended for and should not be relied upon by a retail client.
When making an investment decision, potential investors should rely solely on the final documentation re
services mentioned herein may not be appropriate for all investors and before entering into any transacti
independent assessment of the appropriateness of the transaction in the light of your own objectives and
should also consider seeking advice from your own advisers in making this assessment. If you decide to 

For Investors in Australia:
In Australia, Issued by Deutsche Asset Management (Australia) Limited (ABN 63 116 232 154), holder of
deposit with or any other type of liability of Deutsche Bank AG ARBN 064 165 162, Deutsche Asset Man
of and performance of an investment with Deutsche Asset Management is not guaranteed by Deutsche B
Bank Group. Investments are subject to investment risk, including possible delays in repayment and loss

For Investors in Hong Kong:
Interests in the funds may not be offered or sold in Hong Kong or other jurisdictions, by means of an advy g g j , y
that do not constitute an offering to the public. This document is therefore for the use of Professional Inve
Companies Ordinance and shall not be distributed to non-Professional Investors in Hong Kong or to anyo
statement, a Professional investor is defined under the SFO.

For Investors in MENA region:
This information has been provided to you by Deutsche Bank AG Dubai (DIFC) branch, an Authorised Fi
or Professional Clients of Deutsche Bank AG Dubai (DIFC) branch, which meets the regulatory criteria as
any other person
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