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|. Overview

The Center on Globalization, Governance & Competitess undertook this research project to create
a value chain for the U.S. real estate industriyedralf of the environmental advocacy group
Environmental Defense Fund, which has identifieitimgs as a significant contributor to global
greenhouse gas emissions. One of the organizastmtegies is to identify a potential corporate
partner that has the power to reduce these negaipaets on a large scale, similar to its previous
collaborations with key corporations in other irtdes.

In the 1990s, for example, Environmental Defensedfartnered with McDonald’s to eliminate
polystyrene clamshell packaging. Once McDonalabé this step many other fast-food companies
followed suit, transforming the industry. Enviroantal Defense Fund is seeking a corporate partner
with similarly transformative leverage in the acéaeal estate.

CGGC's research task is to map out the U.S. réatieearket so as to identify powerful leverage
points—in other words, the type of companies thagdopting best practices themselves or offering
new services to their clients, will provoke a pesitransformation across the real estate industry.

Environmental Impact of Buildings
Consensus is growing that buildings in the UnitedeS have a substantial impact on the environment
and natural resources, and that considerable wedgugiential exists for reducing this impact.
According to the EPA, U.S. buildings account for:

12 % of total water consumption

40 % of total energy use

68 % of total electricity consumptibn
38 % of carbon dioxide emissions

For the purposes of this research consultancygstagreed that energy use, and the resultant
greenhouse gases, would be used as a proxy faidtige environmental impact of buildings. Data
collected by the U.S. Department of Energy inditladé out of total annual U.S. primary energy
consumption of approximately 100 quadrillion BtBsitish thermal units), residential buildings
account for 22 percent, and commercial building®aiat for 18 percent. While DOE data do not
break out energy use by industrial buildings astsge from the industrial sector (which includes
energy used in manufacturing processes and acdoumigproximately 32 quadrillion Btus), we
estimate that, subtracting the energy used in raahuing, industrial buildings themselves account
for less than 10 percent of U.S. primary energy Uses report will therefore focus on residensiat
commercial buildings.

! EPA websitehttp://www.epa.gov/greenbuilding/pubs/whybuild.hemergy figure, referring to residential and
commercial buildings, is from U.S. Department o€y, 2007 Buildings Energy Data Book, Septemb&720
http://buildingsdatabook.eren.doe.gov/

2 The DOE Energy Information Agency’s Commercial lBirigs Energy Consumption Survey can be found en th
website http://www.eia.doe.gov/emeu/cbecatcessed April 21, 2008. Additional building eyyedata can be
found in U.S. Department of Energy, 2007 Buildifgergy Data Book, September 2007
http://buildingsdatabook.eren.doe.goa¢cessed April 21, 2008.




Residential and Commercial Building Energy Use

The data irFigure 1 (continued on page 4) suggest several key points:

Out of total U.S. energy use (100 quadrillion Btus3idential buildings account for a greater

share of energy use than commercial buildings

In the residential sector, the vast majority ofrggeise is in single family homes

In the residential sector, the greatest energysads space heating and cooling

In the commercial sector, most energy use is ailyservice, and office buildings

In the commercial sector, the greatest energy sadsuighting

Residential and Commercial Buildings
Share of U.S. Primary Energy Consumption, 2005

Residential
Buildings
22%

Trans portation
28%

Industry
32%

Data from U.S. Department of Energy. 2007 Buildings Energy Data Book, September 2007
http:/ibuildingsdatabook.eren.doe gov/

Figure 1. Energy Use in U.S.

U.S. Residential Building Energy Use, by Housing Type, 2001

Mobile Homes

5%
Multi-Family (1.1 quads)
15 %
(3.3 quads)

\Single-Famin
80 %

(17.4 quads)

Total energy consurmption by U.S. residential buildings is 21.78 "quads,” o quadillion BTUs

Source: U.S. Department of Energy, 2007 Buildings Energy Data Sook, Septernber 2007, hitp-//buildis

Commercial and Residgal Buildings

% All building energy figures are from U.S. Departthef Energy, 2007 Buildings Energy Data Book, $eftier

2007 http://buildingsdatabook.eren.doe.gov/
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Energy Consumption in Residential Buildings, by End Use, 2005 Energy Consumption by Commercial Buildings by Building Type, 2003
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Data from U.S. Department of Energy, 2007 Buildings Energy Data Book, September 2007
hitp://buildingsdatabook.eren.doe.gov/ /
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Energy Consumption in Commercial Buildings, by End Use, 2005

Adjust to SEDS
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http://buildingsdatabook.eren.doe.gov/ /

Figure 1 (cont'd). Energy Use in U.S. Commercialral Residential Buildings

Misalignment of Incentives

It has been widely recognized that one of the gstdiarriers to the adoption of energy-efficient
technologies in buildings is the mismatch betwaelding owners and tenants. Building owners
have little financial incentive to pay the upfraotts of energy-saving technologies, since the cost
savings accrue over a period of years, and ieisahant, not the owner, who often pays the utility
bills and thus reaps these energy cost savinggor Btadies that have acknowledged this
misalignment of incentives include a recent reppiicKinsey & Company, “Reducing U.S.




Greenhouse Gas Emissions: How Much at What Casifel’ a 2003 report by the Organization for
Economic Cooperation and Development (OEED).

Key Finding #2 It is important to give a building owner the fingial incentive to
purchase energy-saving technologies despite théetfaat it is the tenant, not the
owner, who pays the utilities.

In this report we will analyze the overall struetarf the U.S. real estate industry and present this
structure in the framework of a value chain.

Il. Real Estate Industry Value Chain

The value chain for the U.S. real estate indudtpjcted irFigure 2, is divided here into five
segments, beginning with Ownership and Developm&mné economic activity moves from left to
right, the actors in each color-coded segment gioyiinputs via a series of transactions. Most
owners and developers must go through the finarsgggent before they can acquire a property, and
subsequently use a real estate broker to effegrtiperty sales transaction. Large property owners
either perform their own property management orgpananagement firm to perform this service.
Similarly, if the transaction involves new constroie, the owner/developer may have its own
construction capabilities or hire a constructiomaggement firm to build the building. The final
segment in the value chain is Tenant Use, whiatesepts the final product, or a building devoted to
a specific residential, commercial, or industrst.u

The five functional segments of the value chaireftle following characteristics:

Ownership and Developmenthese are companies that develop and own tedét es
including Developers, Real Estate Investment Ti(ESTs), and Homebuilders.

Finance (Equity) The equity portion of the finance segment cessikthe large institutions,
private firms, and individuals that invest in reatate, thus providing the capital that owners
and developers need in order to undertake theiraakestate project. The National
Association of Realtors estimates that total investt in U.S. commercial real estate in 2007
was $325 billion, up from $307 billion in 2006, a@68 billion in 2005.

Finance (Debt) The debt portion of the Finance segment, reptiegecommercial and
residential mortgage loans, includes Mortgage Bkeho connect borrowers with direct
mortgage lenders such as Commercial Banks. Irethdential market, many individual
home mortgages are originated by commercial bamksheen sold on the secondary market
(consisting of the Government Sponsored EnterpFiaasie Mae and Freddie Mac). This is

*“Reducing U.S. Greenhouse Gas Emissions: How Maiéithat Cost?” McKinsey and Company, December
2007 ,http://www.mckinsey.com/clientservice/ccsi/pdf/USggfinal report.pdf

®> OECD, “Environmentally Sustainable Buildings: dbabes and Policies,” (Paris: 2003).

8 Scott MaclIntosh, Senior Economist, Commercial/gtrent Real Estate, “Commercial Real Estate Fundtaise
Strong But Investment Slowing,” Real Estate Inssghtational Association of Realtors website,
http://www.realtor.org/reinsights.nsf/pages/infoeogendocumentaccessed 01/04/08.




what provides liquidity in the market for home leng] giving the home mortgage originators
the capital necessary to continue making futunedodn the commercial market, this
secondary market function is filled by Investmeanks, which buy commercial mortgages,
bundle them, and sell them as securities to ink&esto

Property Sales, Leasing and Managemégents and brokers act as intermediaries between
entities that buy, sell and lease real estate. yMavkerage firms also provide property
management services to commercial real estate swiitrs segment includes Energy
Service Companies (ESCOs), such as Siemens ordo@ositrols, which perform an energy
audit of a building and present savings and costséch item, then prepare a finance package
based on the energy savings over time.

Construction This segment includes companies that performtogstion management for
large property owners. They are often responfiblevery phase of construction from the
initial idea through design, construction, and cassmning (making sure the building is built
to specifications), to the completion of the buifgfor its end use. Also included is a service
called “Build to Suit/Lease Back,” in which a corpion hires a construction management
firm to build a building to suit its particular rase but upon completion, the corporation sells
the building immediately to a new owner and legdesck.

Tenant Use The final output of the chain is a part of thtlenvironment devoted to a
specific use. An example of a company in the tecategory might be a retail store such as
Wal-Mart, Home Depot or Lowe’s, each of which odesghundreds of millions of square
feet of retail space. For purposes of this rebgangject, the tenant use categories of real
estate will be divided into three groups:

0 Industrial
0 Residential - consisting of multi-family housingluding apartments and
condominiums, and single-family housing, which barbuilt and sold individually or

by large-tract commercial developers

o Commercial — consisting of Retail, Office, Educatiblealth Care, and Hotels
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Figure 2. U.S. Real Estate Industry Value Chaih

lll. Key Sectors (Boxes) and Leverage

Our analysis led us to eliminate several sectoiisoxes, in the value chain for lack of significant
leverage, for reasons that included industry fragat®n, poor market timing, and lack of meaningful
influence over decisions relevant to building egerse. For a full description of the factors adlii
considered, please s&ppendix A.

As shown inFigure 3, we further compared each value chain segmentdingdo whether they met
the following five criteria for leverage:

Segment includes firms with direct control ovensigant real estateThe only firms in this
category are the owner/developers: Developers, &&it@ Homebuilders; all other players
have, at best, only indirect control over builddegisions with respect to energy use.

Segment includes firms with indirect control ovigngicant real estatePlayers that have
significant influence over the decisions of buitfimwners are those that invest in them, build
or manage property for them, or, to a lesser exeage property from them as tenants.

Top five firms in the segment control at least 5Pthe market Firms in this category are
limited to financial institutions, including Comno&l Banks, Investment Banks, and Fannie
Mae and Freddie Mac.

" 5-digit numbers in parenthesis refer to North Aican Industry Classification System (NAICS) codes.
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Single player in the segment controls at least 80fe market Fannie Mae and Freddie
Mac are the only two players in the U.S. secondasket for residential mortgages.

Segment includes players with significant namegeition. Among the several firms with
significant name recognition, the best known &elyithe top financial firms, such as
commercial banks Citigroup and Bank of Americapstment banks Goldman Sachs and
Morgan Stanley; and government-sponsored entesgdfeenie Mae and Freddie Mac.

Tvpes of Leverage in the U.S. Real Estate Value Chain

Direct Indirect Top five firms Single player has Includes
control of | control of | have at least 0% at least 20% players with
Value Chain | significant | significant | market share market share significant
Box real estate | real estate name

recognition

Developers + +
EEIT: +

Homebuilders + +

Source: CGGC. hizrket concentration and market share based on data from Datalionitor, Hoowvers,
company websites, and Wheleszle Access.

Figure 3. Types of Leverage in the U.S. Value Chain



Eliminated Boxes
Based on the above-mentioned criteria, we elimihtite following boxes from our analysis
for lack of significant potential leverage:

Developers This is a fragmented category in whiostrplayers do not intend to hold and
operate properties. lItis likely that many develsgare not in control of properties long
enough to find it cost-effective to invest in eneedficiency.

s The residential real estate markéei®ne most directly affected by the sub-prime
mortgage crisis that began with a wave of homecfoseares in the United States in the fall of
2006. Home construction has plummeted and honaglsibre currently suffering huge losses.
The Levitt Corporation, which declared bankrupttiNovember 2007, was the oldest U.S.
homebuilder and the first large one to fail in fhisising crisié.

—rs This category ishtlydragmented. It would be difficult to

identify a single entity with sufficient scale tave a significant impact on building energy
use.

IMortgage Brokers arjd Commercial Banks These itistits; by participating in the
origination of mortgage loans, would have the stipe of leverage as those in the secondary
market box, only with far less scale.

IReal Estate Brokers Brokers occupy a central positi the value chain, since most real
estate sales and leasing transactions must gagthtbem. However, they have no influence
over decisions regarding energy use in buildirggdefinition, they play a neutral role in
which it is not in their best interest to limitdefine the building choices they provide to their
clients.

IConstruction Managemént Large construction manageiinas include Bovis
Lend Lease and Skanska, companies that undertakgaspect of building
construction on behalf of large clients such asersities, or corporations such as
McDonald’s. Apart from these firms, the U.S. camstion industry is dominated by
a large number of very small firms, with 81% empigyfewer than 10 persofisin
addition, new construction was eliminated as agoagein favor of a focus on
existing buildings, which account for a far greatgnare footage of real estate.

[Tenant Use This category includes corporations asahal-Mart or Home Depot, which
have significant scale and direct control overdaagounts of real estate. However, this box
was eliminated in favor of seeking leverage wittn§ whose principal focus is real estate, as
well as firms that have an impact across all bogldj not just those in one single tenant use.

8 David Streitfeld, “With Builder in Bankruptcy, Beys Are Left Out,” New York Times, January 3, 2008.
°® OECD, “Environmentally Sustainable Buildings: Qbabes and Policies,” (Paris: 2003), citing the \C8nsus
Bureau, 2000.
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Key Boxes
Our analysis led us to identify four key boxeshia value chain that have the most potential leeerag
They are REITs, Large and Institutional Investthrs,Secondary Market, and Property Management
(SeeFigure 4).

Commercial M ARGy t Residential
Banks (I“"?.ge"f.e'.‘ {multi-family)

D) and non-

Residential)

P
Erokers
(522310)
Homebuilders

Investment
Banks

Residential
(single-family)

Fannie Mae

an
Freddie Mac
(secondary
market
for home
mortgages)

N e
. Energy Build-to-Suit/ I
Services: Benchrmarking | Energy Management | | ESCOs | Certifications: LEED Energy Star

Figure 4. U.S. Real Estate Industry Value Chain, @npanies of Interest

(re-sale of
commercial
mort a%e—

Compani Services offered
oof interest (] by full-service

real estate firms

backe
securities)

3/4i08

Real Estate Investment Trusts (pronounced “REE&#)companies that own, operate, and, in some
cases, develop real estate, making their monegriing property to consumers or businesses.
Created in 1960 by an Act of Congress to give simadistors a chance to invest in large real estate,
REITs assemble large real estate holdings, wh&hrtreke available to investors similar to a mutual
fund. To qualify as a REIT, a company must payd@% of annual income to shareholders in
exchange for relief from corporate taxes. In tinétédl States there are some 152 REITSs, controlling
an estimated $312 billioff.

Since REITs are an investment vehicle, they coctdigy a box in the Finance (Equity) segment of
the value chain; however, because they are alye taal estate entities that have an advantage over
developers and homebuilders in that they typicgigrate and manage their own properties, we chose
to include them in the Ownership and Developmeginsat. In terms of the amount of leverage they
wield, REITs offer several advantages as wellaewffs.

12 Brandon Benjamin, National Association of REITAREIT), personal interview 12/10/2007.
10



Advantages:
Footprint in many categories of real estate, inolydffice, retail, hotel, industrial, healthcare,
and residential
Large scale, through owning and operating hundségsoperties and hundreds of millions of
square feet
Involvement principally in existing buildings, buith some new construction
Considerable interest in green building initiatiees! LEED certificatiott

Trade-offs:
Some REITs turn over their properties quickly, famio developers and homebuilders
A large buyer can buy out all the properties irEdTRand flip them, as Blackstone did in
2007 with Equity Office Properties, the largestasffREIT
The REITs with the most scale are those that djzcia a single real estate type, so would
not have leverage across categories such as offted, hotels, and so on

LLarge and Institutional Investprs

Investors have a great deal of influence over osvaed developers, who go to them to raise
capital so they can qualify for the debt neededd&e future real estate deals. The largest
investors include pension funds, insurance compamanture capitalists, mutual funds,
hedge funds, and trust funds of individual compankgince investors’ main selection
criterion is usually financial returns, the quest®whether they are willing to incorporate
energy efficiency or other “green building” crigeinto their investment decision making.

Our research suggests that this type of investfoens is not yet well developed, although it
is receiving increasing attention. The New Yorkds reported in April 2007 that large
institutions have recently begun to invest billiafslollars into real estate with sustainable
building practices, notably the large pension fu@ajfornia Public Employees’ Retirement
System, known as CalPERS, which “has a goal ottredenergy use in its real estate
holdings by 20 percent over the next five years.”

The article further notes,

At the same time, private equity funds and partpssfocused on green
developments are being formed, like the Hines Calecen Development fund and
the Rose Smart Growth Investment Equity fund. Thases are marketed to
institutions and high-net-worth individuafs.

" Many REITs are actively involved in green buildimgiatives, according to Brad Case, Vice Presiden
Research, NAREIT, personal interview 1/9/08

12 REAlert, January 9, 200&tps://www.realert.com/Security/SubscriberSectirityex.cfm?Files=LoginForm
3 Vivian Marino, “A Starring Role for Green Consttiam,” New York Times, April 29, 2007.
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Approaches to influencing large institutional inees include the following?

1) Have shareholders file a resolution with a compasgss-a building owner or manager—to
try to get them to adopt a specific green builgiregtice

2) Persuade an investor to adopt a certain greenrmilscreen,” where they will reject any
property that doesn’t meet certain green standards

3) Persuade an investor to proactively adopt certagria for investment; for example, to set a
goal that X percent of their real estate portfehiould be in LEED-certified buildings

Out of these three, 2) is the weakest. Yearstagas the main tool of this kind of advocacy, atart
with asking companies to divest from South Afribareal estate, however, much better results can
be gained with pro-active criteria; in other wolidsgstors will not pass on a good deal just bexaus
it's not a green building. Pension funds in patécare not willing to pose restrictions on their
investments because they feel it violates theirciiahy responsibility?

There is, however, potential in option 3). Investre much likelier to be willing to seek out wim
opportunities to make a good return on investriargseen building$® The U.S. Green Building
Council is currently completing a pilot progranpterform volume LEED certification for companies
that have large real estate portfolios, and id@agarticipating companies and organizations tieat a
interested in this investment angle. One of tieBeincipal Real Estate Investors, a larger player
with $40 billion in assets under management. Tmapany is considering adding energy analysis to
its dueﬂdiligence, motivated by the possibilityttiaergy-inefficient buildings will be obsoletetire
future:

'Secondary Market

Two types of entities provide liquidity to direenlders so that they have the capital to continue
making future loans. These firms include investnbanks such as Goldman Sachs or Lehman
Brothers, which buy commercial mortgage loans ftieendirect lenders who originated them; they
then bundle and securitize the loans and sell thbénvestors. Two Government Sponsored
Enterprises (GSEs), the Fannie Mae CorporationttenBreddie Mac Corporation, were chartered by
the federal government to play a similar role mhtiome mortgage market. Fannie Mae and Freddie
Mac are direct competitors. Unlike investment lsamkhich may or may not originate loans, these
two GSEs’ exclusive role is to provide liquiditydigh their secondary market function; they are not
permitted to originate loans. For a full profileF@annie Mae, please sdppendix B.

The flow of capital through this financial segmehthe real estate value chain appeaf<&gare 5.

1 Tim Smith, Senior Vice President of Walden Assetnsigement, personal interview January 9, 2008.
15 (i
Ibid.
' Ibid.
" Marc Heisterkamp, U.S. Green Building Council,gueval interview February 5, 2008.
12



Figure 5. Flow of Capital in the U.S. Real Estate fdrket

One opportunity to promote energy efficient buigdpractices is the notion of “green mortgages,” or
loans that offer financial incentives for investingenergy-efficient building features. These
incentives typically come in the form of discouoitsclosing costs or by factoring the purchase of
energy-saving features into the loan amount. Hueral Housing Administration promotes the
EEM, or Energy-Efficient Mortgage, but few borrowéake advantage of it; in 2007 such loans
amounted to some 800 mortgages nationwide. AtiEdiae, green mortgages are not treated as an
official loan product, but rather are availablespgcial arrangement on the request of specifielsnd
who can promise a certain minimum volume of suah$d®

In a recent speech at North Carolina State UniyeBank of America chief executive Ken Lewis
gave three reasons why green or energy-efficienigage loans are not catching on widely in the
residential market’

1. While LEED is a national standard for commercialdigs, there is no comparable guideline
for single-family homes, so banks do not have tesyatic way of knowing exactly what
they are underwriting

2. This kind of loan product does not sufficiently naate the borrower or lender, i.e., it does not
make a profit for the bank, and neither doesawathe borrower to qualify for a greater loan
amount

18 Marilyn Kornfeld, Communications Director, Fanmitae, personal interview February 21, 2008.
9 Ken Lewis, speech at the 2008 Emerging IssuesnrdXC State University, February 11-12, 2008.
13



3. Because of 1) and 2), there is not sufficient sicailbanks to make these transactions
attractive to the GSEs, who are only willing to ertdke such arrangements at a certain
minimum volume of loans

The market for commercial mortgages, on the otaedhmay offer investment banks more
opportunities to address the above-mentioned kimits via the market for commercial mortgage-
backed securities. Certification standards sudiE&®D, combined with the large scale and greater
uniformity of commercial residential developmestsable lenders to devise more replicable
underwriting requirements for green building pieesi Perhaps more important, this may also
facilitate standard arrangements that allow thedlaaar to leverage more debt, which would be much
more attractive to commercial owners and developers

Key Finding #2: In the finance segment of the valabain there is greater
leverage on the equity side than on the debt siheother words, when it comes
to influencing building owners and developers, irsters have greater leverage
than lenders.

PProperty Management

A property management firm operates a propertyetralb of the owner, including renting,
collecting rent, performing maintenance, and so®ince the property manager takes care of
the operation and tenant use of the building,iit &position to affect decision making by

the owner. Many property management companiesatse as real estate brokers, thus
acting as agents who perform the transactionsytodell, and lease properties.

In July 2007 the Building Owners and Managers Asgmn International (BOMA) introduced a
7-Point Challenge to its members, focusing on gteelding and aiming to achieve market
transformation in the commercial real estate ingusthe 7-Point Challenge seeks to reduce the
use of natural resources, non-renewable energgssand waste production in commercial
buildings, with the goal of decreasing energy comstion by 30 percent across portfolios by
2012. Major companies that have endorsed thidestge include Carr Services, CB Richard
Ellis, Colonial Properties Trust, Cousins Proparti@ushman & Wakefield, Glenborough,

Hines, LBA Realty, Opus, Parmenter Realty Group, Rédalty Group, Stream Realty Partners,
TranswesterandUSAA Real Estate Comparfy.

By far the most dominant players in the U.S. prypsmanagement industry are the full-
service real estate firms, the largest of whichetafootprint in nearly every box of the real
estate value chain, including development, mortggkerage, investment management,
real estate brokerage, property management, astrection management. These full-
service firms serve corporate clients that occapyd amounts of building space but are
highly outsourced in terms of real estate, doimgiaily nothing real estate-oriented in house.

2| aura Horsely, Director of Communications, BOMAsrgonal interview January 9, 2008; see BOMA website
http://www.boma.org/AboutBOMA/pressroom/press022h@8
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The full-service real estate firm takes on suchpgames as “corporate real estate” clients,
and thus is closely involved in nearly all of thegpbrtant real estate decisions they make.

Key Finding #3: The greatest leverage in the vattrain is found in a)
companies that own and operate real estate, anfirbns that either invest in
them or manage property for them

Important Services and Certification Programs

It is worth noting that there are several servares certifications that are important to energicieifit
building practices. The services are listed betoarder of increasing involvement, or potentiatle
of investment, in energy-efficient technologies bedt practices:

Energy BenchmarkingBuilding owners can choose to measure and nrghecactual energy
performance of their buildings and compare thetgwlih results for functionally similar buildings.
This provides an energy performance rating thitadirst step toward making informed decisions
regarding investments in energy efficiency.

Energy ManagementAnother aspect of property management can betteely make
continuous improvements in a building’s energy perfance. Steps include upgrading
technologies and performing ongoing preventativenteaance on equipment throughout its
lifetime. Typically, a savings of 10-30% is attalile with an energy management progfam.

ESCOs (Energy Service Companie§nergy service companies offer building ownersises
ranging from energy audits, to heating, ventila@gmal air-conditioning (HVAC) upgrades, to
lighting retrofits. ESCOs often offer “performanoentracting,” in which the energy service
company bears the cost of an upgrade or a new grrodine ESCO then recovers the costs, and
makes a profit, from the resulting savings in egexgsts Large manufacturing companies such
as Siemens and Johnson Controls include an ESGffidnramong their service offerings.
Several other large companies specialize exclusimetnergy services, including Noresco,
based in Westborough, Massachusetts, and Amemgbdieadquarters in Framingham,
Massachusetts. Ameresco has several corporate eamairclients, including Bank of America,
Carr America, and Prudential Insurarite.

The concept of ESCO-type energy management casdikin creative ways. The City of
Cambridge, Massachusetts, for instance, has ukaartapilot project, still in the initial stages,
in which it will work with local businesses to offw-interest loans to building owners for
making capital improvements toward energy efficienESCOs will be used to devise the
improvements and, perhaps more important, to gtegahe cost savings.

ZEnergy Management Eliminates Wastdttp://www.mepol.org/site180.php

22 Ameresco webpage on commercial cliehtsp://www.ameresco.com/commercial.asp

% Jeanne Wolf, Executive Director of the Real EsEitence Association, Boston, MA. Personal intmi
January 30, 2008.
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Build to Suit/Lease backConstruction management firms offer this arranget, in which a
company may decide to build a new building to s\apecifications. Upon taking occupancy,
the company then sells the building to a new ovemer leases it back. This enables corporations
to occupy buildings designed exactly to suit timgieds, including an energy-efficiency focus if
they so choose. The lease-back arrangement tbaddms the category of companies that can
initiate energy-conscious new construction, expagdiwell beyond companies that are
interested in holding real estate.

The lease-back arrangement also removes what leasdely identified as a major
disincentive to invest in energy efficient buildé&y@ mismatch of incentives in which an owner
has little reason to pay the upfront costs of argyrsaving technology, since the pay-back in
saved energy costs typically accrues not to theeombut to the tenant, who pays the utility bill.
In other words, build-to-suit/lease back createsgle economic actor who makes the initial
investment in an energy-saving technology and i@aps the long-term cost savings.

In addition to the above services, the followingifieation programs play an important role in
energy efficiency in U.S. buildings:

LEED (Leadership in Energy Efficiency and Desigithe non-profit U.S. Green Building Council
has established a nationally recognized certiboadlystem to “promote integrated, whole-building
design practices in the building industfy."Criteria are comprehensive, including not onlgregy
efficiency but also water use, construction wasagsportation impacts, and indoor air quality.
Building owners can seek LEED certification on salievels, including basic certification, Silver,
Gold, and Platinum.

Energy Staf® The U.S. Environmental Protection Agency (EPARIs this certification

program to encourage energy efficiency in buildingsemphasizes actual energy performance,
as opposed to building design. Building ownerskisergy Star to do energy benchmarking,
which allows a comparison with buildings that anedtionally similar. Energy Star has established
performance percentiles based on buildings nataewh building that performs in the top 25
percentile receives certification.

There are several important differences betweerDL&ftl Energy Star that suggest that building
owners and property managers can achieve bettétsrbg pursuing the two certification programs in
tandem. These differences include the following:

LEED is more comprehensive, addressing many meendvuilding practices than just
energy efficiency; Energy Star focuses solely argyn

LEED emphasizes design more than performance; f£&ag, by emphasizing actual
performance, determines whether a building is pe@ifgy up to its design

LEED certification is awarded on a one-time bdsigergy Star certification is good for only
one year and thus has to be continuously re-earned

#%.S. Green Building Council websitettp://www.usgbc.org/DisplayPage.aspx?CategorylD=19
Energy Star websitdtttp://www.energystar.gov/
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In sum, improving the energy efficiency of buildingolves a combination of
design and best practices with active energy manageof the type provided by
Energy Service Companies (ESCOs), to ensure gutui@rmance.

V. Companies of Interest

We identified several companies of interest fohdagy box in the value chain and
compared them in terms of scale, type of leverage environmental initiatives. A brief
summary for each key box is shown in Figures 6fdY. the full comparisons from which
these summaries were taken, pleasé&ppendix C.

Perhaps the single most useful metric for compdhage companies of interest is the square
footage of real estate associated with each comgaisnecessary, however, to determine
whether the company owns the space, occupiesiisfown operations, or influences it as a
property manager (séégure 11). In our comparison of companies of interedieitame

clear that the companies that have the most dmgeict on real estate, i.e., through
ownership, are associated with the least squatageo

For example, among the companies of interest indtegory of owner/developers (REITS),
square footage ranged from 60 million square faetérnado Realty, up to 244 million
square feet for Simon Property Group. This repitsdauilding space that is under the
relevant company’s direct ownership and control.

Among property management companies, by contastys footage figures are much
higher, including up to one billion square feeUds. real estate under management by the
largest full-service real estate firm, CB RichaltsE This figure, however, represents
indirect control, and it is unclear how much legeréhe property management function
asserts over a building owner’s decisions.

Key Finding #4: There are trade-offs between a reatate company’s scale and
the nature of its leverage. For example, a fullrgiee firm may have a large
number of square feet under management, but it leedy indirect influence. A
single developer/owner, in contrast, may have kesal square footage, but by
virtue of ownership it has direct control over pregy decisions.
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Figure 6. Summary of Key Real Estate Investment Trsts (REITS)

Figure 7. Summary of Secondary Market for Home Morgages
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Figure 8. Summary of Investment Banks

Figure 9. Summary of Large Institutional Investors
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Figure 10. Summary of Key Property Management Compaies (Full-service Firms)

Figure 11. Real Estate Space: Ownership, Occupanand Influence
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Top Three Companies of Interest

In the final analysis, we chose to focus on thoeemanies with the greatest potential
leverage to effect widespread change in the enesgy by commercial buildings in the
United States: Simon Property Group, TIAA-CREF, @&lRichard Ellis (SeEigure 12).
For a full profile on each of these companies,gaesed\ppendix D.

Figure 12. Top Three Companies of Interest

Simon Property Group

Operating as a retail REIT, Simon Property is ¢éingdst U.S. owner, developer and manager of high
quality retail real estate. It owns and operatggnal shopping malls and community shopping
centers and is also involved in office and mixeeldsvelopments. In terms of leverage and
willingness to play a leadership role in greending practices, Simon offers the following
advantages:

Owns retail real estate and/or provides leasingagement, and development services
Owns and controls far greater square footage thaftosest competitors

Has focused on energy efficiency since 2004, redusliectricity use by over 10% and saving
more than $11 million annually

Received the Leader in the Light Gold Award in 260w the National Association of Real
Estate Investment Trusts (NAREIT) in collaboratrath the EPA
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Currently testing pervious concrete in the parkigf one of its shopping malls in the
Midwest to help reduce runoff

TIAA-CREF

Known as the teachers’ retirement fund, TIAA-CREBe of the largest private retirement systems
in the United States. In addition to providingieore than 3 million members of the academic
community and other investors, it also serves stB@00 institutional investors. The system is a not
for-profit organization and also manages a lineofual funds. Among its advantages are the
following:

Although one of world’s largest retirement systemth more than $400 billion in assets
under management, operations are concentratee rited States

Investments in some 65 million square feet of estdte, not including residential properties

Implemented Energy Star benchmarking program aceasgstate portfolio to evaluate and
identify viable strategies to reduce energy intgrediproperties in its portfolio

Seeking LEED certifications for some new constaicprojects

Partnership with Arbor Day Foundation (an environtaknon-profit) to support reforestation
and e-delivery

CB Richard Ellis

CBRE is a full-service real estate firm that setegsnts, owners, lenders and investors in office,
retail, industrial, multi-family and other commeaicieal estate assets. It offers the following
advantages:

World’s largest full-service real estate firm, witlY3 billion square feet of property under
management

Has a footprint in nearly every box of the reaastalue chain

Claims the greatest U.S. market share, with 12 8%edJ.S. commercial real estate services
market; closest competitors are Cushman Wakefiéll,3.8% and Jones Lang LaSalle with
2.4%

Owns total value of $727 million in real estatectss
Plans to be carbon neutral by 2010.

Will enroll 100 buildings in U.S. Green Building @acil Portfolio Program
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V. Environmental Metric

As a reasonable metric for comparing relative legeracross companies, it is useful to consider
pounds of carbon dioxide emitted per square foatafestate. This calculation is based on CO2
emissions per million Btus, and also applies afticient for each of the major relevant fuel types,
electricity and natural gas. This co-efficient wasghted to reflect each fuel type’s share of tota
energy used in a given type of real estate, (offetail, and so on). The electricity co-efficiatgo
reflects the extra step of calculating the weiglateslrage of fuel stocks used across the U.S.ielectr
grid. These calculations are based on the U.Sgimaformation Agency 2007 Commercial
Buildings Energy Consumption Survey, as showrigure 13

Figure 13. Co-efficients Used to Calculate CO2 Ens®ns per Square Foot
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VI. Conclusion?®
Our research has resulted in the following keyifigst

1) Inreal estate it is important to find ways to &drthe misalignment of incentives, so that a
building owneris motivated to purchase energy-saving techndagren though it is the
tenantwho pays the utilities and thus reaps the long-@st savings.

2) The greatest leverage in the value chain is fonr@) companies that own and operate real
estate, and b) companies that either invest in titramanage property for them.

3) In the finance segment of the value chain thegeaater leverage on the equity side than on
the debt side, i.e., investors have greater leedfa lenders.

4) There are trade-offs between a company’s scaléhanthture of its leverage.

Our analysis identified a final three companiemtarest, which are comparedrigure 14. This
comparison yields the following:

TIAA-CREF has the greatest scale in dollar ternmighmileast scale in square feet and
potential for reducing CO2 emissions

Simon Property group has scale similar to CB Ratldirs in dollar terms and has direct
control over real estate by virtue of ownershig,iblas far less scale in terms of total square
feet of real estate influenced and CO2

CB Richard Ellis has the largest scale in terndotiars, square feet of real estate indirectly
influenced, and CO2

Figure 14. Summary of Top Three Companies of Interst, with Estimated Carbon Footprint’

*® Fora summary of how this research was conduckeais@ seéppendix E. For list of important primary contacts, see
Appendix F.
%" Simon Property CO2 figure was calculated usingfficient for mall retail space (sdéigure 12). CBRE and TIAA-
CREF figures were calculated using co-efficientdffice space.
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