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ABSTRACT 

An emerging trend in real estate is the development of sustainable buildings, partially due to the huge 
environmental impact of the design, construction and operation of commercial buildings. 
 
This thesis provides a brief history of the green building movement and the two (2) programs that 
encourage the development of energy-efficient and sustainable buildings in the United States:  the U. S. 
Green Building Council’s Leadership in Energy and Environmental Design (LEED) program and the 
Energy Star program, jointly sponsored by the Department of Energy and the Environmental Protection 
Agency. 
 
This thesis also summarizes a study by Piet Eichholtz, Nils Kok and John Quigley titled “Doing Well by 
Doing Good? Green Office Buildings” published December 2010 in the American Economic Review.  
This study found a commercial building with an Energy Star rating will rent for three percent (3%) more 
per square foot.  The addition to effective rent was approximately seven percent (7%).   The increase in 
value for a sale of a green building was as much as sixteen percent (16%). 
 
Then, using the same data as Eichholtz, Kok and Quigley, this thesis reports on the location and 
ownership of these green buildings, and calculates Loan to Value (LTV) ratios using the most recent sales 
price and financing amounts from the CoStar Group.  In addition, the property’s current LEED 
certification status is provided as well as a review of Federal and State incentives for sustainable 
buildings. 
 
The results indicate that more green buildings are located in California, Texas and Colorado.  Investment 
Management firms, National Developer/Owners and Real Estate Investment Trusts own the majority of 
green properties.  The Loan to Value (LTV) ratio for green buildings is no higher than those for 
conventional office buildings.  Not enough information is available to compare mortgage interest rates 
between green and conventional properties.  The number of LEED buildings and level of certification has 
increased since 2008.  The states with the largest number of LEED buildings are California, Texas, 
Colorado and Virginia, correlating with the top states for green buildings overall.  Although a worthy 
goal, there is limited Federal and State assistance for financing of sustainable buildings. 
  
Thesis Supervisor: Walter Torous 
Title: Senior Lecturer, Center for Real Estate 
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CHAPTER 1 

INTRODUCTION 

1.1 Introduction 
 
One of the emerging trends in commercial real estate development over the past decade is the design and 
construction of sustainable or “green” buildings.  This trend is partially based on the huge impact of the 
design, construction and operation of commercial real estate.   Buildings are one of the heaviest 
consumers of natural resources and account for a significant portion of the greenhouse gas emissions that 
affect climate change.  In the United States, buildings account for seventy three percent (73%) of 
electricity consumption, thirty eight percent (38%) of all carbon dioxide emissions and use more than 
thirteen percent (13%) of all potable water.1  With a market value estimated at approximately ten trillion 
dollars ($10,000,000,000,000) the environmental impact of real estate cannot be discounted.2   
 
Chapter 2 of this thesis will provide a brief history of the green building movement and discuss the two 
(2) major programs that encourage the development of energy-efficient and sustainable buildings in the 
United States.  The first rating system is the Leadership in Energy and Environmental Design (LEED) 
program developed by the U.S. Green Building Council.  The second is the Energy Star program, jointly 
sponsored by the United States Department of Energy and the United States Environmental Protection 
Agency.  This Chapter will also briefly outline the certification process in order to obtain LEED 
Certification or Energy Star rating for a commercial building. 
 
Chapter 3 will summarize an empirical study conducted by Piet Eichholtz, Nils Kok and John Quigley 
titled “Doing Well by Doing Good? Green Office Buildings,” published December 2010 in the American 
Economic Review.  This research paper provided the first credible evidence as to the economic value of a 
green building using market transactions in lieu of engineering estimates.  Eichholtz, Kok and Quigley 
used a hedonic regression analysis on six hundred ninety four (694) properties and determined that a 
commercial building with an Energy Star rating will rent for approximately three percent (3%) more per 
square foot.  The addition to effective rent was even higher at approximately seven percent (7%).   For the 
one hundred ninety nine (199) buildings with available sales data the increase in value for a green 
building sale was as much as sixteen percent (16%).3  This paper and a copy of the data file used for the 
hedonic regression analysis by Eichholtz, Kok and Quigley are available online.   
 
Building on the knowledge that a green label adds value, this thesis will next look to answer the following 
questions: 
 
• What type of ownership structure is most common for green buildings?  Are they privately held, 

publicly owned, included in Real Estate Investment Trusts and/or included with Commercial 
Mortgage Backed Securities? 

• Are certified buildings financed differently from non-certified commercial properties? 
• Do green buildings receive better loan terms? 
• Do green buildings have higher Loan to Value (LTV) ratios than conventional commercial buildings? 

	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  
1 “Green Building Facts,” U. S. Green Building Council, accessed July 15, 2013, http://www.usgbc.org/articles/ 
green-building-facts. 
2Geltner, David, Norman G. Miller, Jim Clayton, and Piet Eichholtz, Commercial Real Estate: Analysis & 
Investments, Second Edition, Mason, OH, South-Western: 2007: 17. 
3 Piet Eichholtz, Nils Kok, and John Quigley, "Doing Well by Doing Good? Green Office Buildings," American 
Economic Review 100(5) (2010): 2492-2509, Accessed July 15, 2013, http://topenvec.files.wordpress.com/2012/02 
/34 -eichholtz-p-n-kok-and-j-quigley-2010-doing-well-by-doing-good-green-office-buildings.pdf. 
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• Are Federal or State government loans or grants available to encourage the construction of certified 
buildings?  
 

Chapter 4 will outline the sources of data as well as the methodology for obtaining the ownership, 
locations and financing terms for the six hundred ninety four (694) certified properties from Eichholtz, 
Kok and Quigley’s research paper. 
  
Chapter 5 will analyze and interpret the collected data, as well as provide answers to the questions raised 
regarding the financing of certified buildings from above.  
 
Finally, Chapter 6 will discuss the conclusions that can be drawn from the completed research.  In 
addition, this Chapter will also outline areas for future research. 
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CHAPTER 2 

THE GREEN BUILDING MOVEMENT 

2.1 A Brief History of Green Building 
 
Contrary to popular belief, green building is not a new trend, but rather has been around since the early 
nineteenth (19th) century when underground air-cooling chambers and roof ventilators were used to 
moderate indoor air temperature.  In New York City, the Flatiron Building, built in 1902, used deep-set 
windows to shade the sun, and Rockefeller Center, when it was completed in 1932, was known for its 
operable windows and roof gardens.4    
 
The urban landscape changed in the 1930s and 1940s with the advent of air conditioning, structural steel, 
reflective glass and fluorescent lighting.  These new products allowed for construction of enclosed glass 
and steel structures.  These structures were centrally heated and cooled with large heating, ventilation and 
air conditioning systems utilizing inexpensive fossil fuels.5 
 
The Energy Crisis caused by the first Organization of the Petroleum Exporting Countries (OPEC) oil 
embargo of 1973, which sent oil prices skyrocketing and resulted in long lines at gas stations, made 
Americans consider the wisdom of their dependency on fossil fuels for their transportation and building 
needs.  In response, the American Institute of Architects (AIA) formed an energy task force that later 
became the AIA Committee on Energy that reviewed both passive systems and technological solutions to 
achieve energy savings.  These solutions included reviewing the siting of buildings, the use of reflective 
roofing materials, as well as triple-glazed windows to reduce energy usage.6 
 
In response to the oil embargo the Federal government created the Department of Energy (DOE) in 1977.  
This Cabinet level department was established to address conservation and energy usage.  That same year 
the National Renewable Energy Laboratory (NREL) in Golden, Colorado was founded and tasked with 
investigating new energy technologies, including photovoltaics.7 
 
Ten (10) years later, in 1987, the United Nations World Commission on Environment and Development 
first defined sustainable development as that which “meets the needs of the present without 
compromising the ability of future generations to meet their own needs.”8 
 
Experiments with water-reclamation systems, prefabricated wall systems and modular construction units 
were developed into the early 1990s.  This decade also saw the first government legislation supporting 
sustainable buildings when several European countries mandated minimums for access to daylight and 
operable windows for workers.9 
 
In 1992, the AIA published its first Environmental Resource Guide which evaluated building products 
based on life cycle analysis, a research first for the United States.  This research was undertaken in 1989 
and was partially funded by the Environmental Protection Agency (EPA).  The publication of this guide 
 

	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  
4 Robert Cassidy, Editor-in-Chief, “White Paper on Sustainability,” Building Design & Construction (November  
2003): 4. 
5 Ibid.  
6 Ibid. 
7 Ibid. 
8 Ibid: 5. 
9 Ibid. 
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encouraged building product manufacturers to make more ecologically sensitive products.10 
 
In June of that same year, the United Nations Conference on Environment and Development held an 
“Earth Summit” in Rio de Janeiro, Brazil.  This conference was attended by one hundred seventy two 
(172) governmental delegations as well as by two thousand four hundred (2,400) representatives of 
nongovernmental organizations.  At this conference Agenda 21, a non-binding voluntarily implemented 
action plan for global sustainable development for the twenty first (21st) century was passed.  Agenda 21 
includes statements regarding climate change, biodiversity and forestry management.11    
 
Sustainability was also the theme for the June 1993 UIA/AIA World Congress of Architects held in 
Chicago, Illinois and attended by over six thousand (6,000) architects from around the world.  This 
“Architecture at the Crossroads” convention was sponsored jointly by the International Union of 
Architects (UIA) and the AIA.  Building upon the definition of sustainable development established in 
1987, this conference was highlighted by the signing of a Declaration of Interdependence for a 
Sustainable Future by the presidents of the UIA and the AIA.  This conference is considered another mile 
marker in the history of the green building movement.12 
 
The next step in demonstrating the value of sustainability was achieved by using the White House and 
Old Executive Office Building in Washington, DC as a laboratory to demonstrate ways to reduce waste 
and improve energy efficiency.  Design charettes, an energy audit by the DOE and an environmental audit 
by the EPA devised energy conservation methods using existing technologies.  Between 1993 and 1996 
these improvements resulted in annual savings of three hundred thousand dollars ($300,000) in energy, 
water, solid-waste and landscaping costs and annually removed eight hundred forty five (845) tons of 
carbon emissions.13  
 
This success led to the greening of additional Federal properties including the DOE headquarters, the 
Pentagon and the Presidio as well as three (3) national parks: Yellowstone in Wyoming, Grand Canyon in 
Arizona and Denali in Alaska.  The means and methods of conservation were consolidated and published 
in Greening Federal Facilities by the DOE’s Federal Energy Management Program, to serve as a guide 
for additional projects by Federal facility managers, designers, planners and contractors.14 
 
In 1996, the DOE started research and development with assistance from the AIA to outline roadmaps for 
twenty first (21st) century buildings.  These subsequent “Building Technology Roadmaps” included 
twenty (20) year plans for high performance commercial and residential buildings, heating, ventilation, air 
conditioning and refrigeration (HVAC&R), lighting and the building envelope.15 
 
To call additional attention to successful sustainable design, on Earth Day in 1998, the AIA announced 
the first “Top 10 Green Projects.”  This program highlighting cutting edge green buildings continues to 
this day.16 
 
President Clinton also propelled the sustainability movement by signing several Executive Orders.  The 
first, Executive Order 12852, established the President’s Council on Sustainable Development, a working 

	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  
10 Robert Cassidy, Editor-in-Chief, “White Paper on Sustainability,” Building Design & Construction (November  
2003): 5. 
11 Ibid. 
12 Ibid. 
13 Ibid. 
14 Ibid. 
15 Ibid. 
16 Ibid: 6.  
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group that issued a final report in 1999 recommending one hundred forty (140) actions to improve the 
nation’s environment.  Executive Order 13101, signed on September 14, 1998, called upon the Federal 
government to increase its use of recycled and environmentally safer products.  Executive Order 12123, 
signed on June 3, 1999, encouraged better design, construction and operation of Federal buildings to 
reduce emissions and improve energy management.  Executive Order 13148, signed on April 21, 2000, 
directed Federal agencies to integrate environmental accountability when making day-to-day and long-
term planning decisions.17 
 
In the mid-1990s several other Federal agencies completed greening projects including the General 
Services Administration (GSA) with the Federal Courthouse in Denver, Colorado; the EPA in Research 
Triangle Park, North Carolina; and the Navy at the Naval Facilities Engineering Command (NAVFAC) at 
the Navy Yard in Washington, DC.  With the success of the NAVFAC project in 1997, the Navy 
developed the Whole Building Design Guide.18  This internet-based resource provides sustainable building 
related design guidance, criteria and technology organized in three (3) major categories: Design 
Guidance, Project Management, and Operations and Maintenance.19  The design guide is now managed 
by the National Institute of Building Sciences.20 
 
This period also saw green building developments overseas.  Environmental building assessment began in 
the United Kingdom with the founding of the Building Research Establishment (BRE) in 1921.  This 
former government agency, that is now a private organization, carries out research, consultancy and 
testing for the construction and built environment sectors in the United Kingdom.  In 1990, BRE 
introduced the Building Research Environmental Assessment Method (BREEAM), the first international 
environmental assessment tool used to analyze and improve the environmental performance and 
management of new and existing office buildings.  In this system credits are awarded in nine (9) 
categories: management, health and well-being, energy, transport, water consumption, materials, land use, 
ecology and pollution.  The number of available credits ranges from two (2) for land use to fifteen (15) 
for health and well-being.  Each credit has a weighted value between 0.83 and 1.67 with a maximum 
building score of one hundred (100) points.  Buildings are rated as Pass (with scores between 25 and 40), 
Good (40 to 55), Very Good (55 to 70) and Excellent (70 to 100).21        
  
Europe also uses other software and databases for building products.  Eco-Quantum, released in 1999, is a 
program that expresses environmental performance on the basis of life cycle analysis.  Eco-invent 2000 is 
a second life cycle analysis database covering building materials as well as energy and transport 
processes.  Developed by five (5) European countries, Project Regener is a third database of life cycle 
analysis for building materials.22    

Europe also has two (2) popular product labeling programs to promote sustainability.  The first is the Blue 
Angel program established in Germany in 1977.  This program is not limited to building products with 
some eighty (80) categories and more than ten thousand (10,000) items.  Denmark, Finland, Iceland, 
Norway and Sweden introduced Nordic Swan, a voluntary eco-labeling program in 1989.  Nordic Swan 

	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  
17 Robert Cassidy, Editor-in-Chief, “White Paper on Sustainability,” Building Design & Construction (November  
2003): 5-6. 
18 Ibid: 6. 
19 “Whole Building Design Guide,” Wikipedia, the Free Encyclopedia, accessed July 20, 2013, http://www.en. 
wikipedia.org/wiki/Whole_Building_Design_Guide. 
20 Robert Cassidy, Editor-in-Chief, “White Paper on Sustainability,” Building Design & Construction (November  
2003): 6. 
21 Ibid: 18. 
22 Ibid: 18-19. 
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covers sixty seven (67) different product groups and reviews products based on environmental, quality 
and health arguments.23 

Sustainable efforts are also supported internationally by the World Green Building Council (WGBC), a 
nongovernmental organization founded in 1999, and the International Initiative for a Sustainable Built 
Environment (iiSBE) founded in 1998.  The iiSBE is a consortium of twenty (20) countries that is 
developing a global standard for environmental performance known as the Green Building Challenge.  
The work of the consortium is to include regional and national environmental, economic and social equity 
conditions, otherwise known as the Triple Bottom Line, in the assessment tool.24   
 
Not to be outdone there are two (2) major programs that encourage the development of energy efficient 
and sustainable buildings in the United States.  The first rating system was developed by the nonprofit U. 
S. Green Building Council (USGBC) and is known as the Leadership in Energy and Environmental 
Design (LEED) program. The second system is the Energy Star program, jointly sponsored by the EPA 
and the DOE.  These programs are outlined below.   
 
2.2 Leadership in Energy and Environmental Design Certification  
 
The Leadership in Energy and Environmental Design (LEED) Green Building Rating System was 
developed by the U. S. Green Building Council (USGBC), a private nonprofit organization, to provide 
standards for environmentally sustainable construction.  It is the most widely recognized and widely used 
green building program in the world with completed projects in all fifty (50) states as well as one hundred 
thirty five (135) other countries.  Since its inception in 1998, LEED has guided the design, construction, 
operations and maintenance of more than fifty thousand (50,000) projects worldwide, comprising nine 
billion 300 million (9,300,000,000) square feet of commercial and institutional space and more than one 
hundred seventeen thousand (117,000) residential units.25 
 
The technical criteria proposed by the LEED committees are publicly reviewed for approval by more than 
ten thousand (10,000) membership organizations within the USGBC, allowing for an open and 
transparent certification process.26  
 
Individuals that have passed an accreditation exam demonstrating their knowledge of the LEED rating 
system are permitted to use the LEED Accredited Professional (LEED AP) acronym after their name.27 
 
2.2.1 The History of LEED 
 
The USGBC was incorporated in 1993 with the goal of creating a sustainability rating system through the 
American Society of Testing and Materials (ASTM).  After two (2) years of work it was decided that the 
ASTM’s rigorous consensus-based process was moving too slowly.  By 1995 the ASTM effort was 
abandoned in favor of an independent rating system using the USGBC banner.28     

	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  
23 Robert Cassidy, Editor-in-Chief, “White Paper on Sustainability,” Building Design & Construction (November  
2003): 19. 
24 Ibid. 
25 “Press,” U. S. Green Building Council,” accessed July 15, 2013, http://www.usgbc.org/press. 
26 Wiser.org, “Leadership in Energy and Environmental Design (LEED),” accessed July 15, 2013, http://www.wiser. 
org/article/5533d8dc0e2cadba2dae55900780a0b0. 
27 Ibid. 
28 Robert Cassidy, Editor-in-Chief, “White Paper on Sustainability,” Building Design & Construction (November  
2003): page 7. 
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Robert Watson, Chair of the LEED Steering 
Committee and a senior scientist at the Natural 
Resources Defense Council, led a broad based 
consensus process which included nonprofit and 
government organizations, architects, engineers, 
developers, builders and product manufacturers to 
develop a system for sustainable construction.  LEED 
was founded to: define “green building,” promote 
integrated whole building design practices, recognize 
environmental leadership, stimulate green competition, 
and increase the awareness of the benefits of green 
buildings and to transform the building market.29 
 
After careful consideration the Green Builder program 
from Austin, Texas, the Building Environmental 
Performance Assessment Criteria (BEPAC) model 
from Canada, the Green Building Challenge and the 
United Kingdom’s BREEAM system were reviewed 

and found to be insufficient for the USGBC’s purposes.  Instead, in August of 1998 the USGBC 
membership approved LEED Version 1.0, a pilot program that helped inform and refine the requirements 
for the rating system.  After extensive modifications the LEED Green Building Rating System Version 
2.0 was released in March 2000. 30  This rating system is now known as LEED for New Construction and 
Major Renovations.31 
 
The LEED rating system is more complex than the Energy Star program and addresses six (6) major 
areas: sustainable sites, water efficiency, energy & atmosphere, materials & resources, indoor 
environmental quality and innovation in design.  It is based on accepted energy and environmental 
principles and strikes a balance between established practices and emerging concepts32 
 
In August of 2003 Canada became the first LEED licensee country with the establishment of the 
Canadian Green Building Council (CGBC) and LEED Canada.33  In 2005 LEED versions for Homes, 
Existing Buildings, Commercial Interiors and New Construction Version 2.0 were released.  LEED 
Neighborhood Development and LEED New Construction Version 3.0, incorporating Smart Growth 
America standards, were both issued in 2008.  This same year, Dubai, China and Indonesia adopted 
LEED certification.  In 2010 the Oberlin Project in Oberlin, Ohio was certified as the first LEED 
Platinum neighborhood.34 
 

	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  
29 Robert Cassidy, Editor-in-Chief, “White Paper on Sustainability,” Building Design & Construction (November  
2003): page 7. 
30 Ibid. 
31 “U. S. Green Building Council,” U. S. Green Building Council, accessed July 15, 2013, http://www.usgbc.org. 
32 Ibid. 
33 Robert Cassidy, Editor-in-Chief, “White Paper on Sustainability,” Building Design & Construction (November  
2003): page 19.  
34 Jennie Richards, “Green Building: A Retrospective on the History of LEED Certification,” Sustainable Industries 
(November 2012): 2-3. http://enviroinstitute.org/wp-content/uploads/2012/09/ Green-Building-A-Retrospective-
History-of-LEED-Certification-November-2012.pdf.	
  

Figure 2.1 The LEED Certification Label 
 

Source: U. S. Green Building Council, 
http://www.usgbc.org 
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 The LEED certification system was quickly adopted by the GSA, the Army, Navy and Air Force, major 
corporations and colleges and universities.  In addition, over the past ten (10) years, state, municipal and 

County building codes have been updated to 
require LEED certification for new buildings and 
to incorporate energy, water and material 
efficiency green building practices.35 
 
Since 1998, Green Building Council members 
from every sector of the building industry continue 
to refine the LEED certification program.  These 
updates are designed to more accurately represent 
and incorporate emerging green building 
technologies.   
 
2.2.2 LEED Certification Versions 
 
A total of nine (9) different versions of the LEED 
rating system are available depending on the 
specific project type.  The different LEED 
Certification Versions are shown in Figure 2.2. 

 
As of July 2013, there are a total of forty one thousand three hundred nine (41,309) buildings that have 
been certified by the USGBC.  An additional one hundred seventy four (174) buildings have been 
registered and are awaiting final review, approval and determination of their LEED certification level by 
the USGBC.  The breakdown of the number of LEED certified buildings by LEED Version is shown in 
Table 2.1.36  
 

 
	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  
35 Robert Cassidy, Editor-in-Chief, “White Paper on Sustainability,” Building Design & Construction (November 
2003): page 7. 
36 “Press,” U. S. Green Building Council,” accessed July 15, 2013, http://www.usgbc.org/press. 

Number of 
LEED Version Certified Buildings Percentage

New Construction and Major Renovations 20,821 50.4%
Existing Buildings 5,857 14.2%
Commercial Interiors 5,338 12.9%
Core and Shell 4,529 11.0%
Retail 1,362 3.3%
Homes 1,125 2.7%
Schools 1,806 4.4%
Healthcare 141 0.3%
Neighborhood Development 327 0.8%
Mid-Rise Apartments 3 0.0%

Totals: 41,309 100.0%

Table 2.1 Number of LEED Certified Buildings by LEED Version

Source:  U. S. Green Building Council, http://www.usgbc.org.

Figure 2.2 LEED Certification Versions 
 

Source: U. S. Green Building Council,  
http://www.usgbc.org 
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2.2.3 LEED Certification 
 
Different LEED certification versions have scoring systems based on a set of required prerequisites and 
various credits in the six (6) major categories.  In LEED Version 2.2 for New Construction and Major 
Renovations for commercial buildings, there are a total of sixty nine (69) possible points: sustainable sites 
(14 points), water efficiency (5 points), energy & atmosphere (17 points), materials & resources (13 
points), indoor environmental quality (15 points) and innovation in design (5 points).37 
 
Certification is possible at four (4) levels based on the total number of points earned: Certified (26 to 32 
points), Silver (33 to 38), Gold (39 to 51) and Platinum (52 to 69).  The anticipated energy and 
environmental savings of a LEED certified versus a conventional building also increases: from thirty 
percent (30%) for Certified, to forty percent (40%) for Silver, to fifty percent (50%) for Gold, to more 
than seventy percent (70%) for Platinum.38   
 
LEED certification is obtained after submitting an application to the USGBC documenting compliance 
with the requirements of the rating system.  In 2007 the application process was stream lined with 
submission of all documentation via a set of online forms.39  
 
2.2.4 Criticisms of the LEED System 
 
Although the LEED rating system has successfully increased the amount of sustainable construction, it is 
not without criticism.   
 
One criticism is that the rating system does not adjust to and incorporate local environmental conditions.  
A building that is located in Maine is rated based on the same water conservation performance as a 
building that is located in Arizona.  Obviously, the local climate and weather conditions are vastly 
different and water conservation is more critical in Arizona.  Another complaint is that the costs for 
LEED certification require capital that could be used to make an existing building or new construction 
project even more sustainable.  In addition, trade associations are currently excluded from membership in 
the USGBC 40 
 
2.2.5 The Future of the LEED System 
 
The development of the LEED rating system has made an enormous impact on the design and 
construction of new buildings and on renovation of existing buildings worldwide.  LEED certification has 
created buildings that provide healthier living and work environments, efficiently utilize resources, reduce 
waste, promote the use of sustainable materials, improve air and water quality, reduce carbon and 
greenhouse gas emissions, and lower operating costs.  

	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  
37 Robert Cassidy, Editor-in-Chief, “White Paper on Sustainability,” Building Design & Construction (November 
2003): page 8-9. 
38 Ibid: 8. 
39 Jennie Richards, “Green Building: A Retrospective on the History of LEED Certification,” Sustainable Industries 
(November 2012): 2, http://enviroinstitute.org/wp-content/uploads/2012/09/ Green-Building-A-Retrospective-
History-of-LEED-Certification-November-2012.pdf. 
40 Wiser.org, “Leadership in Energy and Environmental Design (LEED),” Wiser.org, accessed July 15, 2013. 
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It is argued that the slightly higher upfront cost for a certified building is offset multiple times by the 
higher occupancy, higher value, higher rents, higher sales prices and lower operation costs.41   
 
Launching in 2013 after three (3) years of critical review, LEED Version 4.0 will be a market driven, 
consensus based, evolving product that adapts and integrates new technologies, new ideas and input from 
industry professionals.  LEED Version 4.0 will again increase technical stringency, incorporate new and 
more rigorous requirements and improve carbon reduction, yielding a healthier environment for all 
Americans.42 
 
2.3 The Energy Star Program 
 
Energy Star is a program started by the EPA to help businesses and individuals save money and protect 
the climate through superior energy efficiency.  Established in 1992 as part of the Clean Air Act, Energy 
Star is a voluntary labeling program to identify and promote energy efficient products and buildings with 

goals of reducing pollution, energy consumption and 
greenhouse gas emissions while improving energy 
security.43   

Significant climate change mitigation exists from 
helping consumers and businesses save energy.  
Approximately sixty six percent (66%) of greenhouse 
gas emissions in the United States is from energy use 
in homes, buildings, and industry.  The Energy Star 
program has been instrumental in reducing this energy 
use in order to realize significant greenhouse gas 
emission reductions, resulting in important health and 
environmental benefits while strengthening the 
economy.44   

Overall the Energy Star has been hugely successful.  In 2012, eighteen thousand (18,000) organizations 
from manufacturers and trade associations, to retailers, home builders and small businesses partnered with 
the EPA to achieve dramatic energy savings.  Since 1992, it is estimated that over two hundred thirty 
billion dollars ($230,000,000,000) has been saved on utility bills while preventing one billion eight 
hundred million (1,800,000,000) metric tons of greenhouse gas emissions.  In 2012, consumers and 
businesses investing in energy efficient technologies and practices reduced their energy bills by twenty 
four billion dollars ($24,000,000,000) and prevented two hundred forty two million (242,000,000,000) 
metric tons of greenhouse gas emissions.45 

The first labeled products were computers and monitors, expanding to additional office equipment, as 
well as residential heating and cooling equipment by 1995.  In 1996, the EPA partnered with the DOE and 

	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  
41 Jennie Richards, “Green Building: A Retrospective on the History of LEED Certification,” Sustainable Industries 
(November 2012): 4-5, http://enviroinstitute.org/wp-content/uploads/2012/09/ Green-Building-A-Retrospective-
History-of-LEED-Certification-November-2012.pdf. 
42	
  Jennie Richards, “Green Building: A Retrospective on the History of LEED Certification,” Sustainable Industries 
(November 2012): 5.	
  
43 “About Energy Star,” Energy Star, accessed July 15, 2013, http://www.energystar.gov/index.cfm?c=about.ab_ 
index. 
44 Ibid. 
45 Ibid. 

 

Figure 2.3 The Energy Star Label 
 

Source: Energy Star, http://www.energystar.gov 
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together they have expanded the Energy Star program to cover four (4) major formats: Certified Products, 
Residential Sector, Commercial Sector and Industrial Sector. 46   

State and local governments are also encouraging the commercial and industrial markets to reduce energy 
waste through local mandates, incentive programs and competitions.47 

2.3.1 Energy Star Certified Products  

There are more than forty thousand (40,000) Energy Star Certified Products available in more than sixty 
five (65) product categories including: major 
appliances (refrigerators, freezers, air 
conditioners, clothes washers and 
dishwashers), home electronics (televisions, 
cable boxes, DVD players and home audio 
equipment), home envelope (windows, doors, 
skylights and roofing materials), office 
equipment (computers, monitors, laptops, 
printers and photocopiers), residential heating 
and cooling (ceiling fans, furnaces, boilers, 
central air conditioners, water heaters and 
programmable thermostats), lighting (fixtures 
and luminaires) and commercial products 
(dishwashers, ice makers, ovens, water coolers 
and exit signs).48   

The Energy Star label indicates that the 
product uses less energy than other products 
in that category and provides objective 
information to consumers and businesses so 
they do not have to invest time and money 
researching energy efficiency.49  

In order for a product to earn an Energy Star 
label it will be tested by a third party 
according to the DOE’s standard procedures 
for awarding the yellow Energy Guide label.  
The Energy Guide label lists the amount of 
energy a product uses in comparison to its 
peers and the approximate annual operating 
costs.  Based on the test results and the 
particular criteria for the product category the 

	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  
46 “History of Energy Star,” Energy Star, accessed July 15, 2013, http://www.energystar.gov/index.cfm?c=about. 
ab_index. 
47 “About Energy Star,”  Energy Star, accessed July 15, 2013, http://www.energystar.gov/index.cfm ?c=about.ab_ 
index. 
48 “Energy Star and Other Climate Protection Partnerships.  2011 Annual Report,” Energy Star, accessed July 15, 
2013: 14, http://www.energystar.gov/ia/partners/publications/pubdocs/2011_AnnualReport_Finalow-res_12-13 
12.pdf?c13b-cff0. 
49 “Introduction to How Energy Star Works,” How Stuff Works, accessed July 15, 2013, http://home.howstuffworks 
.com/home-improvement/construction/green/energy-star.htm. 

Figure 2.4 The Energy Guide Label 
 

Source: The Federal Trade Commission,  
http://www.consumer.ftc.gov 
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Energy Star label will be achieved if the product reaches a threshold percent reduction in energy 
consumption versus other products in that category.50  A percentage of products in each category will also 
undergo third party verification testing annually to ensure the Energy Star certified products deliver the 
savings promised by the label.51   

2.3.2 Energy Star for Homes 

Labeling of Energy Star for Homes began in 1995 and works to increase the energy efficiency of 
residential building and reduce greenhouse gas emissions while lowering utility bills.  It is estimated that 
seventeen percent (17%) of the greenhouse gas emissions in the United States can be attributed to the 
energy used to light, heat, cool, as well as power the electronics and appliances in homes.  In simple 
terms, your home can be a greater source of pollution than your car.52 

In 2012 more rigorous requirements for homes were implemented.  Certified homes are now at least 
fifteen percent (15%) more efficient than those built to the 2009 International Energy Conservation Code 
(IECC) with an energy performance advantage of up to thirty percent (30%) compared to a typical new 
home.53  To qualify a home must meet guidelines for effective insulation, high performance windows, air 
sealing, labeled appliances as well as efficient heating and cooling equipment.54  As with labeled 
products, verification of a home’s energy efficiency by a third party is required. More than one hundred 
thousand (100,000) new homes earned Energy Star certification in 2012, raising the total number of 
certified homes to more than one million four hundred thousand (1,400,000).  Overall, since 1995 
homeowners have saved more than four billion dollars ($4,000,000,000) on their energy bills and reduced 
greenhouse gas emissions by more than thirty nine billion (39,000,000,000) pounds with labeled homes.55      

Since 2011 new multifamily high rise buildings are also eligible for certification.  These buildings must 
be constructed to the EPA’s energy efficiency guidelines and designed to be at least fifteen percent (15%) 
more efficient than the building energy code.  In 2012, more than nine hundred (900) high rise units in 
sixteen (16) buildings were certified.56 

Residential renovations may qualify for the Home Performance with Energy Star (HPwES) retrofit 
program.  In this program, energy efficiency improvements are performed by trained contractors with 
third party quality control.  The HPwES program is administered by the DOE, and to date has improved 
more than two hundred fifty thousand (250,000) homes. 57 

In addition, in 2012 with funding from the Department of Housing and Urban Development (HUD), more 
than eight thousand five hundred (8,500) Energy Star certified affordable homes were completed.  Also in 

	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  
50 “History of Energy Star,” How Stuff Works, accessed July 15, 2013, http://home.howstuffworks.com/home- 
improvement/construction/green/energy-star.htm. 
51 “About Energy Star,” Energy Star, accessed July 15, 2013, http://www.energystar.gov/index.cfm ?c=about.ab_ 
index. 
52 “About Energy Star,”  Energy Star, accessed July 15, 2013. 
53 “Energy Star Overview of 2012 Achievements,” Energy Star, accessed July 15, 2013, http://www.energystar.  
gov/ia/partners/publications/pubdocs/ES%20bifold%20031313%20FIN%20for%20print%20rev.pdf. 
54 “New Energy Star Homes,” How Stuff Works, accessed July 15, 2013, http://home.howstuff works.com/home- 
improvement/construction/green/energy-star.htm. 
55 “Energy Star Overview of 2012 Achievements,” Energy Star, accessed July 15, 2013: 2, http://www.energystar.  
gov/ia/partners/publications/pubdocs/ES%20bifold%20031313%20FIN%20for%20print%20rev.pdf. 
56 Ibid. 
57 Ibid: 3. 
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2012, Habitat for Humanity completed more than one thousand seven hundred (1,700) certified homes for 
low income families nationwide.58  

2.3.3 Energy Star in the Commercial Sector 

Energy Star in the Commercial Sector works to improve energy efficiency in the places where Americans 
work, play and learn.  These efforts are critically important as commercial buildings account for 
approximately twenty percent (20%) of all energy consumption in the United States.59  At the end of 2012 
more than twenty thousand (20,000) buildings were Energy Star certified.  Verified by independent, 
registered Architects or licensed Professional Engineers,  these building use thirty five percent (35%) less 
energy and thirty five percent (35%) fewer greenhouse gas emissions than average buildings.  In addition 
two hundred seventy (270) leading companies and school districts have been recognized as Energy Star 
Leaders for portfolio wide energy savings.60  

Energy performance of commercial buildings can be assessed using Portfolio Manager, the Energy Star 
measurement and tracking software.  By 2012, more than twenty eight billion (28,000,000,000) square 
feet of space, in more than two hundred sixty thousand (260,000) buildings has been analyzed.  These 
assessments represent approximately forty percent (40%) of the total commercial marketplace.  A study 
tracking thirty five thousand (35,000) buildings utilizing Portfolio Manager from 2008 to 2011 showed an 
average of seven percent (7%) energy savings and a six percent (6%) reduction in greenhouse gas 
emissions.   

To encourage energy savings, Energy Star also sponsors a “Battle of the Buildings” competition, with 
teams from buildings nationwide working to save the most energy in one (1) year through team work, 
educational campaigns, operational changes and equipment replacement.  Past competitions have resulted 
in energy savings of as much as sixty percent (60%).61  

2.3.4 Energy Star in the Industrial Sector 

Energy Star certification is also available in the industrial sector, an important part of the economy.  
Manufacturing goods are valued at nearly five and one half trillion dollars ($5,500,000,000,000), 
contribute approximately eleven percent (11%) to the Gross Domestic Product (GDP) and provide more 
than twelve million (12,000,000,000) jobs.  Industry also generates more than twenty five percent (25%) 
of the country’s annual greenhouse gas emissions.  To date more than one hundred (100) plants have been 
certified by a Professional Engineer as achieving energy performance in the top twenty five percent 
(25%) of their industry nationally.  In order to qualify, these plants must also satisfy the EPA’s 
environmental compliance criteria.62    

Energy Star also sponsors Industrial Focuses to share information on how to reduce energy use in 
manufacturing plants.  There are currently twenty three (23) industries represented.  Energy Star also 
develops energy guides that serve as a collective source of energy management expertise for a particular 
	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  
58 “Energy Star Overview of 2012 Achievements,” Energy Star, accessed July 15, 2013: 3, http://www.energystar. 
gov/ia/partners/publications/pubdocs/ES%20bifold%20031313%20FIN%20for%20print%20rev.pdf. 
59 “Energy Star and Other Climate Protection Partnerships.  2011 Annual Report,” Energy Star, accessed July 15, 
2013: 23, http://www.energystar.gov/ia/partners/publications/pubdocs/2011_AnnualReport_Finalow-res_12-13- 
12.pdf?c13b-cff0. 
60 “Energy Star Overview of 2012 Achievements,” Energy Star, accessed July 15, 2013: 3. 
61 Ibid. 
62 “Energy Star and Other Climate Protection Partnerships.  2011 Annual Report,” Energy Star, accessed July 15, 
2013: 27-28. 
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industry.  Lastly, Energy Star develops industry specific plant energy performance indicators (EPIs) that 
enable plants to measure energy efficiency and set competitive improvement goals.63 

2.3.5 The Future of the Energy Star Program  

The product specifications and performance requirements for Energy Star Certified Products are routinely 
reviewed and updated.  In addition, the Certified Products program is continuing to expand into new 
product categories.64  

To move energy efficiency into the future, the EPA continues to increase the stringency of the Energy 
Star performance specifications in the housing, commercial and industrial sectors.  The EPA is also 
updating the Portfolio Manager software for the commercial sector.  In addition, the EPA is expanding the 
Industrial Focuses program and the plant energy performance indicators (EPIs) to additional industries. 65 

 

	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  
63 “Energy Star and Other Climate Protection Partnerships.  2011 Annual Report,” Energy Star, accessed July 15, 
2013: 23, http://www.energystar.gov/ia/partners/publications/pubdocs/2011_AnnualReport_Finalow-res_12-13- 
12.pdf?c13b-cff0. 
64 Ibid: 27-28. 
65 “About Energy Star,” Energy Star, accessed July 15, 2013, http://www.energystar.gov/index.cfm ?c=about.ab_ 
index. 
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CHAPTER 3 

THE VALUE ADDED FOR GREEN OFFICE BUILDINGS 

3.1 Determining the Value of Green Office Buildings 
 
In an effort to increase the number of green buildings supporters of sustainability claim that green 
buildings have higher occupancy rates, higher rents, higher sales prices, as well as lower operating costs.  
However these claims were not supported with scientific evidence until recently.  In December 2010 
“Doing Well by Doing Good?  Green Office Buildings” by Piet Eichholtz, Nils Kok and John Quigley 
was published in the American Economic Review.  This paper provided the first credible evidence as to 
the economic value of green building using market transactions in lieu of engineering estimates.66 
 
Eichholtz, Kok and Quigley reviewed commercial properties and compared the rents, effective rents 
(rents adjusted for building occupancy levels) and selling prices for sustainable properties as identified by 
independent and impartial rating systems compared to a large sample of ordinary commercial buildings. 
 
Starting with the listings of LEED certified and Energy Star rated office properties obtained from the 
USGBC and Energy Star websites, Eichholtz, Kok and Quigley cross referenced property addresses with 
the CoStar Group property database, yielding a total of one thousand three hundred sixty (1,360) green 
office buildings.  Of these, two hundred eighty six (286) were certified by LEED, one thousand forty five 
(1,045) were certified by Energy Star, and twenty nine (29) were certified by both LEED and Energy Star.  
This number was further refined to six hundred ninety four (694) properties within the CoStar database 
that contained current monthly rental rates and building characteristics to allow for a hedonic regression 
analysis.  One hundred ninety nine (199) of these same properties were sold between 2004 and 2007.67   
 
The researchers utilized the extensive database of the CoStar Group, the number one provider of 
commercial real estate research and information services for property investors and sales professionals in 
the United States.  The CoStar website provides access to a database consisting of approximately two 
million four hundred thousand (2,400,000) commercial properties with their locations, hedonic 
characteristics, as well as current tenancy and rental terms for the buildings.68 
 
The latitude and longitude of these rated buildings were used to determine all other office buildings 
within a radius of one quarter (1/4) mile using Geographic Information System (GIS) techniques and the 
CoStar Group database, creating eight hundred ninety three (893) 0.2-square-mile clusters of buildings, 
each containing one rated building and at least one nearby nonrated property.  In total there were eight 
thousand one hundred five (8,105) commercial office buildings in the sample containing rental data and 
one thousand eight hundred thirteen (1,813) buildings in the sample of properties that sold.69  
 
Appendix A contains a listing of the properties, sorted by the last sale date, studied by Eichholtz, Kok and 
Quigley.  Six hundred nine three (693) out of the total of six hundred nine four (694) possible properties 
could be identified as LEED Certified or Energy Star rated.  Two (2) properties, CoStar ID 667619 and 

	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  
66 Piet Eichholtz, Nils Kok, and John Quigley, "Doing Well by Doing Good? Green Office Buildings," American 
Economic Review 100(5) (2010): 2495-2497, accessed July 15, 2013, http://topenvec.files.wordpress.com/2012/02 
/34 -eichholtz-p-n-kok-and-j-quigley-2010-doing-well-by-doing-good-green-office-buildings.pdf 
67 Ibid: 2497. 
68 “CoStar | # 1 Commercial Real Estate Information Company,” CoStar Group, Inc., accessed July 15, 2013,  
http://www.costar.com/. 
69 Piet Eichholtz, Nils Kok, and John Quigley, "Doing Well by Doing Good? Green Office Buildings," American 
Economic Review 100(5) (2010): 2497. 
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CoStar ID 716836, were listed twice.  In addition, a total of two hundred fourteen (214) buildings were 
identified as being sold between 2004 and 2007.  The reason for the differences in totals between this data 
and the Eichholtz, Kok and Quigley data could not be determined.      
 
3.2 The Premium for Labeled Buildings 
 
Eichholtz, Kok and Quigley used hedonic regression to determine how certification influenced the value 
of commercial office buildings and the amount changed for these buildings.  The above noted sample sets 
were used to estimate a semi log equation relating office rents (or selling prices) per square foot to the 
hedonic characteristics of the buildings and the location of each building per the following equations:  
 
 logRin = α + βi Xi + !

!!! γncn + δgi + εin   Equation 3.1 
         
   
 logRin = α + βi Xi + !

!!!  γncn + !
!!! δn[cngi] + εin*   Equation 3.2  

 
The dependent variable in Equation 3.1 is the logarithm of the rent per square foot Rin in commercial 
office building i in cluster n.  The dependent variable is also the selling price per square foot or the 
logarithm of effective rent per square foot depending on the analysis.  Effective rent is calculated as the 
rent per square foot multiplied by the occupancy rate.70 
 
Variables α, βi, γn, and δ are estimated coefficients and εin is an error term.  Variable Xi is a vector of the 
hedonic characteristics of building i and was controlled for regional differences in demand for office 
space by including an adjustment for the percentage increase in employment in the service sector for each 
cluster.71 
 
Locational effects were also controlled by the dummy variable cn.  The value of cn is one (1) if building i 
is located in cluster n otherwise it has a value of zero (0).  Green certification was controlled by the 
dummy variable gi, which has a value of one (1) if building i is LEED certified or Energy Star rated 
otherwise it has a value of zero (0).  For the sample of rental properties there are also dummy variables, 
one for each of the N distinct clusters, for the six hundred ninety four (694) separate locations which may 
affect office rent.  For the sample of sold buildings there are dummy variables for the year of sale and one 
hundred ninety nine (199) location coefficients, again one for each cluster.  Exp[δ] is the increment to rent 
associated with a rated building.72  
 
Equation 3.2 further generalized the locational measure by allowing the effect of a green rating on rents or 
selling prices to vary separately in each of the clusters of buildings.  The increment to rent or market 
value for the green building in cluster n, relative to the rents of the other buildings in cluster n, is 
exp[δn].73 
 
3.3 Regression Results for Labeled Buildings 
 
The regression results for the rental sample, relating the logarithm of rent per square foot in commercial 
office buildings to a set of hedonic and other characteristics of the buildings are shown in Table 3.1.  The 

	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  
70 Piet Eichholtz, Nils Kok, and John Quigley, "Doing Well by Doing Good? Green Office Buildings," American 
Economic Review 100(5) (2010): 2497. 
71 Ibid: 2497-2498. 
72 Ibid: 2497-2498. 
73 Ibid: 2498. 
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results are presented for ordinary least squares regression models corrected for heteroskedasticity as per 
Halbert White.74  
 
Case 1 reports a basic model relating rent to building quality, measured by size, occupancy rate and class 

	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  
74 Piet Eichholtz, Nils Kok, and John Quigley, "Doing Well by Doing Good? Green Office Buildings," American 
Economic Review 100(5) (2010): 2498. 

Case 1 Case 2 Case 3 Case 4 Case 5
Sample Size 8105 8105 8105 8105 8105 Notes:
R-squared 0.72 0.72 0.72 0.72 0.74 1.  Adapted from Eichholtz, Kok and Quigley
Adjusted R-Squared 0.69 0.69 0.69 0.69 0.68 Table 1.
Constant 2.741 2.742 2.718 2.725 2.564 2. Each regression also includes 694 dummy

[0.113]* [0.114]* [0.126]* [0.127]* [0.022]* variables, one for each locational cluster.
Green rating: 0.035 0.033 0.0028 3. Regression (5) also includes an additional

[0.009]* [0.009]* [0.009]* 694 dummy variables, one for each green
    Energy Star 0.033 building in the sample.

[0.009]* 4. Standard errors are in brackets.
    LEED 0.052 * Significant at the one percent (1%) level.

[0.036] ** Significant at the five percent (5%) level.
Building Size 0.113 0.113 0.102 0.111 0.111 ***Significant at the ten percent (10%) level.

[0.019]* [0.019]* [0.019]* [0.021]* [0.023]*
Fraction Occupied 0.020 0.020 0.020 0.011 0.004

[0.016] [0.016] [0.016] [0.016] [0.017]
Building Class:
    Class A 0.231 0.231 0.192 0.173 0.173

[0.012]* [0.012]* [0.014]* [0.015]* [0.017]*
    Class B 0.101 0.101 0.092 0.083 0.082

[0.011]* [0.011]* [0.011]* [0.011]* [0.012]*
Net Contract -0.047 -0.047 -0.050 -0.051 -0.057

[0.013]* [0.013]* [0.013]* [0.013]* [0.014]*
Employment Growth 0.608 0.608 0.613 0.609 0.874

[0.171]* [0.171]* [0.187]* [0.189]* [0.054]*
Age:
    < 10 years 0.118 0.131 0.132

[0.016]* [0.017]* [0.019]*
    10-20 years 0.079 0.085 0.083

[0.014]* [0.014]* [0.015]*
    20-30 years 0.047 0.049 0.049

[0.013]* [0.013]* [0.014]*
    30-40 years 0.043 0.044 0.044

[0.011]* [0.011]* [0.012]*
Renovated -0.008 -0.008 -0.010

[0.009] [0.009] [0.010]
Stories:
    Intermediate 0.009 0.008

[0.009] [0.010]
    High -0.029 -0.032

[0.014]** [0.016]**
Amenities 0.047 0.054

[0.007]* [0.008]*

Table 3.1 Regression Results: Commercial Office Rents and Green Ratings
Dependent Variable: Logarithm of Rent in Dollars per Square Foot
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designation.  The regression explains some seventy two percent (72%) of log rent based upon eight 
thousand one hundred five (8,105) observations and holding other factors constant, the estimated rent 
premium for a green building is approximately three and one half percent (3.5%).  In addition, higher 
quality buildings command a substantial premium, with rent in a class A building approximately thirteen 
percent (13%) higher than rent in a class B building and approximately twenty three percent (23%) higher 
than in a class C building.  Gross rents are approximately five percent (5%) higher than when they are 
quoted net of utilities and rent is also significantly higher in larger buildings.  Employment growth in the 
service sector also has a strong effect on rents with each percent increase in employment leading to an 

Case 1 Case 2 Case 3 Case 4 Case 5
Sample Size 7920 7920 7920 7920 7920 Notes:
R-squared 0.47 0.47 0.47 0.48 0.51 1.  Adapted from Eichholtz, Kok and Quigley
Adjusted R-Squared 0.42 0.42 0.42 0.43 0.41 Table 2.
Constant 2.151 2.158 2.093 2.187 2.299 2. Each regression also includes 694 dummy

[0.029]* [0.059]* [0.050]* [0.050]* [0.060]* variables, one for each locational cluster.
Green rating: 0.100 0.097 0.079 3. Regression (5) also includes an additional

[0.016]* [0.016]* [0.016]* 694 dummy variables, one for each green
    Energy Star 0.100 building in the sample.

[0.016]* 4. Standard errors are in brackets.
    LEED 0.094 * Significant at the one percent (1%) level.

[0.052]*** ** Significant at the five percent (5%) level.
Building Size 0.261 0.261 0.235 0.189 0.193 ***Significant at the ten percent (10%) level.
 (millions of sq. feet) [0.028]* [0.028]* [0.027]* [0.027]* [0.030]*
Building Class:
    Class A 0.408 0.408 0.340 0.229 0.226

[0.028]* [0.028]* [0.029]* [0.030]* [0.033]*
    Class B 0.226 0.226 0.203 0.152 0.149

[0.027]* [0.027]* [0.027]* [0.026]* [0.028]*
Net Contract 0.015 0.014 0.010 0.009 0.016

[0.024] [0.024] [0.024] [0.024] [0.028]
Employment Growth 0.765 0.756 0.773 0.682 0.468
 (fraction) [0.312]** [0.322]** [0.293]** [0.308]** [0.421]
Age:
    < 10 years 0.134 0.177 0.149

[0.045]* [0.044]* [0.054]*
    10-20 years 0.141 0.146 0.150

[0.025]* [0.025]* [0.028]*
    20-30 years 0.113 0.112 0.128

[0.023]* [0.023]* [0.025]*
    30-40 years 0.097 0.090 0.089

[0.018]* [0.018]* [0.0120]*
Renovated 0.019 0.016 0.022

[0.018] [0.018] [0.019]
Stories:
    Intermediate 0.145 0.156

[0.021]* [0.024]*
    High 0.086 0.090

[0.025]* [0.029]*
Amenities 0.118 0.124

[0.015]* [0.016]*

Table 3.2 Regression Results, Commercial Office Rents and Green Ratings
Dependent Variable: Logarithm of Effective Rent in Dollars per Square Foot
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increase of 0.6 percent in rent.  With an F-ratio of 23.49 the coefficients for the six hundred ninety four 
(694) dummy variables for location are also highly significant.75  
 
Case 2 indicates the results of properties with Energy Star or LEED ratings.  The estimated coefficient for 
a LEED rating building indicates a premium of 5.2% in rents, but with a large standard error implying 
that this value was not significant.  Alternatively, an Energy Star rating translated into commercial rents 
that were 3.3% higher and these rents were significant at the one percent (1%) level.76 
 
The results in Case 3 reflect adding variables to measure the age of the building to the model, indicating 
that there was a substantial premium for newer buildings.77   
 
The results in Case 4 adjust for differences in the number of stories and for the presence of onsite building 
amenities.  Onsite amenities are associated with higher office rents whereas very tall buildings typically 
have slightly lower rents.78 
 
Overall, Eichholtz, Kok and Quigley found that changing the hedonic variables did not affect the 
significance and magnitude of a green rating on rents, with rents in a green building 2.8% to 3.5% higher 
than in an unrated building.79  
 
Case 5 presents the results using Equation 3.2, including one thousand three hundred eighty eight (1,388) 
dummy variables, one (1) for each of the six hundred ninety four (694) clusters, and one (1) for the 
specific green building identified in each cluster.  Expanding the model did not change the coefficients of 
the other variables and the explained variance is slightly larger.80 
 
Table 3.2 presents results of the linear regression when the dependent variable is measured by the 
logarithm of effective rent.  In the simplest model, Case 1, the results show that a green rating is 
associated with a ten percent (10%) increase in effective rent.  Also the results with a dummy variable 
representing a LEED rated building shown in Case 2 demonstrate an effective rent premium of nine 
percent (9%).  Including other hedonic characteristics and amenities of the buildings in Case 4 also results 
in a seven percent (7%) premium for effective rent in green buildings.81 
 
The results reported in Tables 3.1 and 3.2 also suggest that the occupancy rates of green certified 
buildings are eleven percent (11%) higher than in otherwise comparable noncertified buildings.82  
 
Table 3.3 presents the linear regression results based upon the sample of one hundred ninety nine (199) 
green certified office buildings sold between 2004 and 2007 and the control sample of one thousand six 
hundred fourteen (1,614) conventional buildings sold within a quarter mile of the green buildings. These 
models explain a smaller fraction of the variation in the logarithm of selling price per square foot, but the 
qualitative results are similar, with the transaction premiums for green buildings 15.8% to 16.8% higher 
than for nonrated buildings.  There is no evidence that LEED certification is associated with higher 

	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  
75 Piet Eichholtz, Nils Kok, and John Quigley, "Doing Well by Doing Good? Green Office Buildings," American 
Economic Review 100(5) (2010): 2498, accessed July 15, 2013, http://topenvec.files.wordpress.com/2012/02 /34 -
eichholtz-p-n-kok-and-j-quigley-2010-doing-well-by-doing-good-green-office-buildings.pdf. 
76 Ibid. 
77 Ibid. 
78 Ibid. 
79 Ibid: 2500. 
80 Ibid. 
81	
  Ibid.	
  
82 Ibid.  
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selling prices.  Also there is some evidence that selling prices per square foot are higher when the 
properties are of higher quality or are larger.  In addition, buildings with fewer stories sell for higher 

Case 1 Case 2 Case 3 Case 4 Case 5
Sample Size 1813 1813 1813 1813 1813 Notes:
R-squared 0.43 0.43 0.44 0.44 0.49 1.  Adapted from Eichholtz, Kok and Quigley
Adjusted R-Squared 0.35 0.35 0.36 0.37 0.34 Table 3.
Constant 5.365 5.393 5.764 5.690 6.352 2. Each regression also includes 199 dummy

[0.039]* [0.337]* [0.523]* [0.542]* [0.154]* variables, one for each locational cluster.
Green rating: 0.168 0.158 0.165 3. Regression (5) also includes an additional

[0.051]* [0.052]* [0.052]* 199 dummy variables, one for each green
    Energy Star 0.191 building in the sample.

[0.052]* 4. Standard errors are in brackets.
    LEED 0.113 * Significant at the one percent (1%) level.

[0.172] ** Significant at the five percent (5%) level.
Building Size 0.171 0.167 0.104 0.200 0.192 ***Significant at the ten percent (10%) level.
 (millions of sq. feet) [0.090]*** [0.089]*** [0.089] [0.108]*** [0.125]
Building Class:
    Class A 0.164 0.161 0.032 0.104 0.143

[0.066]** [0.066]** [0.078] [0.084] [0.099]
    Class B -0.188 -0.187 -0.216 -0.184 -0.183

[0.051]* [0.051]* [0.057]* [0.058]* [0.064]*
Employment Growth -0.005 -0.005 -0.004 -0.006 -0.006
 (fraction) [0.004] [0.004] [0.005] [0.005] [0.005]
Age:
    < 10 years 0.201 0.207 0.161

[0.149] [0.147] [0.207]
    10-20 years 0.196 0.224 0.226

[0.099]** [0.100]** [0.124]***
    20-30 years 0.248 0.276 0.288

[0.070]* [0.070]* [0.081]*
    30-40 years 0.226 0.251 0.281

[0.073]* [0.075]* [0.090]*
Renovated -0.096 -0.087 -0.071

[0.046]** [0.046]*** [0.053]
Stories:
    Intermediate -0.183 -0.189

[0.057]* [0.067]*
    High -0.185 -0.232

[0.092]** [0.113]**
Amenities -0.043 -0.048

[0.049] [0.058]
Year of Sale:
    2006 0.015 0.017 0.021 0.016 0.048

[0.060] [0.060] [0.060] [0.060] [0.071]
    2005 -0.040 -0.039 -0.039 -0.048 -0.034
   [0.056] [0.056] [0.056] [0.055] [0.065]
    2004 -0.177 -0.175 -0.173 -0.200 -0.174

[0.067]* [0.067]* [0.067]** [0.067]* [0.078]**

Table 3.3 Regression Results, Office Sales Price and Green Ratings, 2004-2007
Dependent Variable: Logarithm of Sales Price in Dollars per Square Foot
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prices per square foot.  Buildings sold in 2004 for prices up to twenty percent (20%) lower than those that 
sold in 2007.83 
 
Eichholtz, Kok and Quigley also found their statistical results to be consistent across the two (2) models 
of rent and value determination.  The estimated annual rent increment for a green building was calculated 
to be approximately three hundred twenty nine thousand dollars ($329,000) based on the average 
effective rent and the average size of the control buildings, yielding an incremental value of five million 
five hundred thousand dollars ($5,500,000) for a green building at a capitalization rate of six percent 
(6%).  In addition the control buildings had an average selling price of thirty four million seven hundred 
thirty thousand dollars ($34,730,000) for the properties sold between 2004 and 2007, yielding an 
incremental value of five million seven hundred thousand dollars ($5,700,000) for a green building.84 
 
The data also demonstrates that green buildings were newer, slightly taller, substantially larger and of a 
higher quality than that of the non-green buildings in each cluster.  Also the premium for a green certified 
building tends to be larger where location rents are lower: in smaller urban markets and in the outer parts 
of larger metropolitan areas.85 
 
The overall results found that a commercial building with an Energy Star certification will rent for 
approximately three percent (3%) more per square foot.  The addition to effective rent for certification 
was also significant at about seven percent (7%).  For the one hundred ninety nine (199) commercial 
properties within the study with available sales data the increase for a green building was as much as 
sixteen percent (16%).86 
 
3.4 The Premium for Energy Efficiency 
 
Eichholtz, Kok and Quigley also examined the premium for energy efficiency using the Statement of 
Energy Performance (SEP) provided to the EPA for Energy Star certification for one hundred twenty two 
(122) of the one hundred ninety nine (199) buildings that were sold from 2004 to 2007.  The SEP 
certification provides measures of both source energy use and site energy use measured in British 
Thermal Units (BTUs) per square foot.  A buildings source energy use calculates all production, delivery 
and transmission losses for both primary and secondary energy used in a building.  Site energy use is 
reflected in utility bills as the amount of electricity and heat consumed by the building.  Energy Star 
certification is awarded to buildings which are in the top twenty five percent (25%) of comparable 
buildings in terms of source energy efficiency.  This analysis is used to distinguish the effects of the 
energy saving aspect of the rating from the intangible effects such as marketing benefits, reputation or 
quality of a rated building.87 
 
The models include data on the thermal properties of the one hundred twenty two (122) rated building and 
the climate conditions of the clusters in which they are located.  The first of the three regression equations 
for this analysis was:  
 
  δn’ = α + Θj Zjn + ηn    Equation 3.3  
 

	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  
83	
  Piet Eichholtz, Nils Kok, and John Quigley, "Doing Well by Doing Good? Green Office Buildings," American 
Economic Review 100(5) (2010): 2500, accessed July 15, 2013, http://topenvec.files.wordpress.com/2012/02 /34 -
eichholtz-p-n-kok-and-j-quigley-2010-doing-well-by-doing-good-green-office-buildings.pdf. 
84 Ibid. 
85 Ibid: 2500-2501. 
86 Ibid: 2508. 
87 Ibid: 2504-2505. 
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The dependent variable δn’ is from Equation 3.2 and represents the estimated increment to market value 
commanded by the green building in cluster n, relative to the control buildings in cluster n, holding the 
hedonic characteristics of the buildings constant.  The variables α and Θj denote estimated coefficients, ηn 
is an error term and Zjn measures the thermal and climatic attributes j of the green building in cluster n.88 
 
The second regression equation has the form: 
 
  εin’ = α + Θj Zjn + ηn*   Equation 3.4  
 
with the dependent variable, εin’ defined as the residual from Equation 3.1.  It is the increment to market 
value commanded by the specific green building i that is not attributable to its hedonic characteristics, or 
to the average premium estimated for a green building, or to its location in a specific cluster.  Presumably, 
this increment reflects the energy efficiency of the specific building as well as random error.89 
 
The third regression formula used is as follows: 
 
  logRin − γn’ = α + β Xi + Θj Zjn + ηin**   Equation 3.5 
 
Here γn’ represents the location-specific increment to value estimated for each cluster from Equation 3.1 
using the entire sample of green buildings and control buildings.  The dependent variable is the natural 
logarithm of value commanded by green building i in cluster n minus the value increment for other 
buildings in cluster n as estimated in Equation 3.1.90 
 
Appendix A contains a listing of the properties studied by Eichholtz, Kok and Quigley.  Two hundred 
fourteen (214) buildings were identified as being sold between 2004 and 2007 and energy use data was 
provided for one hundred forty four (144) buildings.  The reason for the differences in totals between this 
data and the Eichholtz, Kok and Quigley data are unknown.      
 
3.5 Regression Results for Energy Efficiency 
 
Table 3.4 presents the regression results in several variants.  Energy usage is measured in thousands of 
BTUs per square foot of gross space per degree day, with separate estimates for BTU usage per cooling 
degree day and BTU usage per heating degree day.  The increment to market value associated with 
variations in the total energy consumed (source energy) is shown in Panel 3.4.1 and Panel 3.4.2 reports 
analogous results for site energy use.91 
 
The regression analysis shows a clear inverse relationship between market value and energy usage among 
buildings that have all been certified as energy efficient. This relationship holds for both source energy 
use and site energy use.  Calculations using the coefficients from Model 3.4 yield an increase in market 
value of 1.1 percent and 1.2 percent above the average label premium of sixteen percent (16%) for a 
corresponding ten percent (10%) reduction in site or source energy use.  Eichholtz, Kok and Quigley also 
calculate that on average a dollar of site energy savings yields eighteen dollars and thirty two cents 
($18.32) in increased market value and that a dollar of source energy savings yields twenty dollars and 

	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  
88 Piet Eichholtz, Nils Kok, and John Quigley, "Doing Well by Doing Good? Green Office Buildings," American 
Economic Review 100(5) (2010): 2505, http://topenvec.files.wordpress.com/2012/02 /34 -eichholtz-p-n-kok-and-j-
quigley-2010-doing-well-by-doing-good-green-office-buildings.pdf. 
89 Ibid. 
90 Ibid: 2506. 
91 Ibid. 
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seventy three cents ($20.73) in increased value.92      
 
Eichholtz, Kok and Quigley also reviewed the type of industries that occupied the sample of certified 
green office properties.  Despite the higher rental rates it was found that the refining and energy sector as 
well as the finance, insurance and real estate sector and public administration were more likely to occupy 
green space than conventional office space.  The retail, wholesale trade and manufacturing sectors were 
less likely to occupy green space. This empirical evidence suggests that intangibles as well as savings on 
energy bills play are considered when a firm determines the economic premium for a green building.93  
 

	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  
92 Piet Eichholtz, Nils Kok, and John Quigley, "Doing Well by Doing Good? Green Office Buildings," American 
Economic Review 100(5) (2010): 2507,  http://topenvec.files.wordpress.com/2012/02 /34 -eichholtz-p-n-kok-and-j-
quigley-2010-doing-well-by-doing-good-green-office-buildings.pdf. 
93 Ibid. 
	
  

Panel 3.4.1 - Source Energy Consumption
Sample Size 122 122 120 120 120 120 Notes:
R-squared 0.07 0.08 0.08 0.08 0.32 0.34 1.  Adapted from Eichholtz, Kok and Quigley
Adjusted R-Squared 0.06 0.07 0.07 0.06 0.21 0.23 Table 4.
Constant 0.424 0.405 0.359 0.333 5.738 5.687 2. Energy consumption is measured in kBTUs

[0.098]* [0.087]* [0.088]* [0.091]* [0.287]* [0.243]* per square foot of gross space.
Per degree day -5.091 -4.345 -3.081 3. Standard errors are in brackets.

[1.679]* [1.360]* [1.564]*** * Significant at the one percent (1%) level.
Per degree day -0.218 -0.194 -0.240 ** Significant at the five percent (5%) level.
   Cooling [0.105]** [0.085]** [0.106]** ***Significant at the ten percent (10%) level.
Per degree day -1.766 -1.447 -1.116
    Heating [0.581]* [0.654]** [0.659]***

Panel 3.4.2 - Site Energy Consumption
Sample Size 122 122 120 120 120 120
R-squared 0.04 0.07 0.05 0.06 0.31 0.33
Adjusted R-Squared 0.03 0.05 0.04 0.04 0.2 0.22
Constant 0.350 0.387 0.302 0.309 5.600 5.653

[0.096]* [0.089]* [0.086]* [0.090]* [0.299]* [0.259]*
Per degree day -11.039 -9.805 -5.712

[4.894]** [3.922]** [4.465]
Per degree day -0.544 -0.442 -0.551
   Cooling [0.304]*** [0.247]*** [0.317]***
Per degree day -5.28 -4.189 -2.938
    Heating [1.917]* [1,952]** [1.941]

Table 3.4 Regression Results: Increment in Market Value for More Energy Efficient Buildings
Using Source and Site Energy

Model 3.3 Model 3.4 Model 3.5
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CHAPTER 4 

SOURCES OF DATA AND RESEARCH METHODOLOGY 

4.1 Sources of Data 
 
The property data compiled by Eichholtz, Kok and Quigley for their 2010 paper “Doing Well by Doing 
Good? Green Office Buildings” will serve as the basis of the quantitative analysis of this thesis.  The 
analysis is limited to the six hundred ninety four (694) buildings identified in the Eichholtz, Kok and 
Quigley paper as being either LEED Certified or Energy Star rated.   
 
A Microsoft Excel file containing Eichholtz, Kok and Quigley’s data was downloaded from the American 
Economic Association website.  This data file included each property’s hedonic characteristics and CoStar 
Property Identification number.  The hedonic characteristics included the property’s square footage, 
number of stories, age, property class, energy use and rental rates as well as its status as a LEED or 
Energy Star certified building.  Using the CoStar Property Identification number additional building 
information was gathered from the Property Information, Last Sold Information, CoStar Comps and 
Public Information tabs from the CoStar Group website.  
 
The CoStar Group is the number one provider of commercial real estate research and information services 
for property investors and sales professionals in the United States.   The CoStar website provides access 
to a database with the most comprehensive, independently researched property information.94 
 
Property information that was not available from the CoStar database was also researched using online 
public records from State and County Registries of Deeds.  
 
Qualitative information on the history of the green building movement was obtained from online 
resources, as well as industry related journals and articles.  Research material regarding LEED 
Certification was obtained from the U. S. Green Building Institute website as well as other online journals 
and articles.  Research material for the Energy Star program was obtained from the Energy Star website, 
the Energy Star 2011 Annual Report, the Energy Star Overview of 2012 Achievements, and other online 
resources.     
 
4.2 Research Methodology 
 
Two (2) methods of research methodology were used for this thesis.  The first methodology was a 
qualitative analysis to determine the history of the sustainable construction movement, LEED certification 
and the Energy Star program.  The history and rating systems of the sustainable construction movement 
are summarized in Chapter 2.   
 
The second methodology was a quantitative analysis of the financing of green buildings, starting with the 
property data from Eichholtz, Kok and Quigley’s research paper.  After downloading a copy of the data 
file from American Economic Association website the CoStar Property Identification was used to search 
the CoStar website for additional property information.  In particular, the complete property address, the 
current ownership type, the last sale date, transaction price and the amount financed, was obtained if 
available. This information allowed the Loan to Value (LTV) Ratio, the amount financed divided by the 
properties market value, to be calculated.  In addition it was noted if the property achieved LEED 

	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  
94 “CoStar | # 1 Commercial Real Estate Information Company,” CoStar Group, Inc., accessed July 15, 2013,  
http://www.costar.com/. 
	
  



Financing Green Buildings | Chapter 4 | Sources of Data and Research Methodology | 37 
	
  

certification since 2010, or if it was part of a portfolio, Deed in lieu of Foreclosure or Foreclosure sale.  
Properties that were subject to a ground lease, an Internal Revenue Service Section 1031 exchange, or had 
a change in title vesting were also identified.  
 
The results from this quantitative analysis are reported in Chapter 5 and will attempt to answer the 
following questions: 
 
• What type of ownership structure is most common for green buildings? Are they privately held, 

publicly owned, included in Real Estate Investment Trusts and/or included with Commercial 
Mortgage Backed Securities? 

• Are certified buildings financed differently from non-certified commercial properties? 
• Do green buildings receive better loan terms? 
• Do green buildings have higher Loan to Value (LTV) ratios? 
• Are Federal or State government grants available to encourage the construction of certified buildings?   
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CHAPTER 5 

DATA ANALYSIS AND INTERPRETATION 
 
5.1 Property Addresses 
 
Appendix A contains a listing of the six hundred nine three (693) properties obtained from the 
downloaded Microsoft Excel data file from Eichholtz, Kok and Quigley’s research study.  The data is 
sorted by the last sale date, as identified by CoStar, includes the complete property address and identifies 
if the building is LEED Certified or Energy Star rated.  One (1) property address was not provided in the 
data file and two (2) properties, CoStar ID 667619 and CoStar ID 716836, were determined to be listed 
twice.  Appendix A also identifies two hundred fourteen (214) buildings as being sold between 2004 and 
2007, fifteen (15) more than the one hundred ninety nine (199) studied by Eichholtz, Kok and Quigley.  
In addition, Appendix A identifies one hundred forty four (144) properties with energy use data, twenty 
two (22) more than the one hundred twenty (122) noted in the analysis by Eichholtz, Kok and Quigley.  
The reason for the difference in totals between the data sets is not known.       
 
Appendix B contains these same six hundred ninety one (691) properties with additional data from the 
CoStar Group.  The sale price and amount financed for the last property sale are noted.   Appendix B also 
shows if the property was part of a Foreclosure, Deed in lieu of Foreclosure or part of a portfolio sale.  
The property’s LEED Certification status is noted along with the certification level and the year if it was 
certified.  Properties that are subject to a ground lease, were part of an Internal Revenue Service Section 
1031 exchange, or had a change in title vesting are also identified.  
 
Section 1031 of the Internal Revenue Code (IRS) tax code allows the exchange of certain types of 
property without incurring capital gains or losses that are due upon sale, thereby avoiding capital gains 
taxes that are usually owed when a property is sold.95 
 
5.2 Property Locations  
 
Sorting the data from Appendix B by State yields the results shown in Table 5.1.  
 
The states with the highest number of green properties are located in California with three hundred 
fourteen (314), Texas with eighty four (84) and Colorado with thirty four (34).  Together these states 
represent approximately sixty three percent (63%) of the properties within the data sample of six hundred 
ninety nine (691).  This result at least in part reflects the large size of the California and Texas 
commercial office marketplace. 
 
Georgia, Illinois, Virginia, Washington and Florida each represent approximately three percent (3%) of 
the sample with one hundred five (105) properties.  Ten states each represent between one percent (1%) 
and two percent (2%) of the sample: Arizona, Minnesota, New York, Pennsylvania, Washington DC, 
Hawaii, Michigan, Oregon, Maryland and Ohio.  Two states represent one percent (1%) of the sample: 
Louisiana and New Jersey with seven (7) properties each.  Fourteen (14) states represent less than one 
percent (1%) of the sample: Kansas, Massachusetts, Missouri, Utah, Wisconsin, Connecticut, Indiana, 
Nebraska, New Mexico, North Carolina, Tennessee, Iowa, Kentucky and South Carolina for a total of 
thirty seven (37) buildings.  
 
	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  
95	
  “Internal Revenue Code Section 1031,” Wikipedia, the Free Encyclopedia, accessed July 20, 2013, http://www. 
en.wikipedia.org/wiki/1031_exchange. 
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5.3 Property Ownership  
 
The type of ownership for the six hundred ninety one (691) properties is shown in Table 5.2.  
 
Investment Managers were the most popular type of ownership with one hundred seventy six (176) 
properties or approximately twenty five percent (25%) of the total, followed by National 
Developer/Owners with one hundred thirty seven (137) properties, approximately twenty percent (20%) 
of the sample.  Real Estate Investment Trusts were third (3rd) with ninety five (95) properties, 
approximately seven (7%) of the sample data.  These three (3) ownership types represent approximately 
fifty percent (50%) of the total buildings in the sample set.  
 

 
 
Ownership by a government agency or a Private Real Estate Investment Trust each made up less than two 
percent (2%) of the sample.   
 
Ownership by an individual, educational, nonprofit organization, private firm, Real Estate Operating 
 

State Number Percent State Number Percent State Number Percent
California 314 45.4% Pennsylvania 11 1.6% Missouri 4 0.6%
Texas 84 12.2% Washington DC 11 1.6% Utah 4 0.6%
Colorado 34 4.9% Hawaii 9 1.3% Wisconsin 4 0.6%
Georgia 23 3.3% Michigan 9 1.3% Connecticut 2 0.3%
Illinois 23 3.3% Oregon 9 1.3% Indiana 2 0.3%
Virginia 20 2.9% Maryland 8 1.2% Nebraska 2 0.3%
Washington 20 2.9% Ohio 8 1.2% New Mexico 2 0.3%
Florida 19 2.7% Louisiana 7 1.0% North Carolina 2 0.3%
Arizona 13 1.9% New Jersey 7 1.0% Tennessee 2 0.3%
Minnesota 13 1.9% Kansas 5 0.7% Iowa 1 0.1%
New York 12 1.7% Massachusetts 5 0.7% Kentucky 1 0.1%

South Carolina 1 0.1%
Totals: 691 100.0%

Table 5.1 Property Locations by State

Source: CoStar Group, Inc., http://www.costar.com

Ownership Number Percent Ownership Number Percent
Investment Manager 176 25.5% Corporate/User 15 2.2%
National Developer/Owner 137 19.8% Private REIT 13 1.9%
Real Estate Investment Trust 95 13.7% Government 10 1.4%
Not Available 68 9.8% Individual 6 0.9%
Regional Developer/Owner 49 7.1% Educational 4 0.6%
Equity Funds 35 5.1% Non Profit Organization 3 0.4%
Pension Fund 27 3.9% Other - Private 3 0.4%
Bank/Finance 23 3.3% Real Estate Operating Company 2 0.3%
Insurance 23 3.3% Sovereign Wealth Fund 1 0.1%

Special Servicer 1 0.1%
Totals: 691 100.0%

Table 5.2 Property Ownership by Type

Source: CoStar Group, Inc., http://www.costar.com
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Company, Sovereign Wealth Fund or Special Servicer each represented less than one percent (1%) of the 
sample.   

One building, CoStar ID 320422, located in San Francisco, California is owned by a Sovereign Wealth 
Fund.  One property, CoStar ID 5980600, located in Roanoke, Virginia is owned by a Special Servicer.	
   

The type of ownership for sixty eight (68) properties, approximately ten percent (10%) of the data sample 
was not available from the CoStar database.  Some of these properties were held by limited liability 
companies, thereby preventing identification of the actual owner.   
 
These results are in line with the typical overall ownership structure of large commercial office buildings 
in the United States. 
 
5.4 Property Sales Information and Loan to Value Ratios  
 
Using the last property sales information from the CoStar database, including the sales price and the 
amount of financing, allows Loan to Value (LTV) ratios to be calculated.  The LTV ratio is simply the 
amount of debt financing divided by the value of the property when it was last sold.   The LTV ratios 
calculated are shown in Table 5.3.  The LTV ratio calculated for properties that were part of a portfolio 
sale is based on the entire portfolio in lieu of allocating a sales or amount financed to an individual 
property.  
 

 
 
In one hundred sixty two (162) cases the sales price of a property was available but there was no 
financing amount given, approximately twenty three percent (23%) of the sample.  In forty seven (47) 
cases, representing approximately seven percent (7%) of the total, financing information was reported but 
a sales price was not given.  Information on both the sales price and financing terms was not available for 
one hundred seventy nine (179) properties, approximately twenty six percent (26%) of the total sample.  
 
Table 5.4 shows a breakdown of the ranges of LTV ratios.  Typical lending criteria for commercial office 
buildings specify LTV ratios of 0.80 or less.  This ensures that there is some owner equity in the property, 
thereby reducing the chance of a loan default.  
 
There were a total of nine (9) properties with a LTV ratio greater than 1.00, meaning that the amount of 
debt is greater than the property’s sales price.  The property with the largest LTV ratio of 113.17, CoStar 
ID 445836, was a high vacancy building subject to a bank auction sale.  Two (2) of the sales prices noted, 

Sale Price Debt Amount
Available Available LTV Ratio Number Percent 

Yes Yes Greater than one 9 1.3%
Yes Yes Between zero and one 200 28.9%
Yes Yes Equal to zero 94 13.6%
Yes No NA 162 23.4%
No Yes NA 47 6.8%
No No NA 179 25.9%

Totals: 691 100.0%

Table 5.3 Property Loan to Value Ratios

Source: CoStar Group, Inc., http://www.costar.com
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CoStar IDs 586222 and 493265, were for a partial interest transfer in ownership, thereby explaining the 
high LTV ratio.  The sales price for one (1) property, CoStar ID 247553, was low because it was subject 
to a ground lease and did not reflect the cost of the land under the building.  CoStar ID 703590 is also 
subject to a ground lease, but in this case the amount of financing includes both the cost of the building 
and of the land.  Two (2) properties, CoStar IDs 300184 and 313881 were high vacancy buildings with 
planned major renovations by the new owners, partially paid for by the excess financing.  The sales price 
for CoStar ID 234037 appears to be an estimate based on a portfolio sale, so the financed amount does not 
accurately reflect the amount of debt for this building.  The reason for the high LTV for CoStar ID 
161613 could not be determined. 
 

 
 
Four (4) of the six (6) properties with a LTV ratio equal to 1.00 (CoStar IDs 606663, 144365, 340570 and 
279931) were sold between 2007 and 2008, before the real estate market crash in 2008 and strict lending 
criteria came back into vogue.  CoStar ID 340570 was also a sale and leaseback situation and CoStar ID 
279931 was part of a portfolio sale.  The two (2) remaining properties, CoStar IDs 606663 and 249187, 
also were portfolio sales, in this case they were completed in 2012.    
 
Eight (8) out of the ten (10) buildings with LTV ratios between 0.90 and 0.99 sold between 2001 and 
2007 and one (1) property (CoStar ID 479467) sold in 1997.  One (1) of these properties was part of a 
portfolio sale.  This high LTV ratio can most likely be attributed to the liberal leading of the time period.  
The remaining property, CoStar ID 247554, was sold in 2010 and the amount financed includes both the 
first and second mortgage amounts.  
 
Twenty five (25) of the forty eight (48) properties with a LTV ratio between 0.80 and 0.89 were part of 
partnership dissolution and recapitalization in September 2012, thereby explaining the high ratio.  Two 
(2) of the remaining properties, CoStar IDs 246910 and 300188, are identified as part of a Commercial 
Mortgage Backed Security (CMBS) sale.  One (1) building, CoStar ID 470527, sold in 2000, one (1) 
building, CoStar ID 24691, sold in 2001 and fourteen (14) buildings were sold between 2005 and 2008, 
three (3) of which were portfolio sales.  The remaining five (5) properties sold between 2010 and 2013, 
one (1) of which was a portfolio sale.  The limited number of CMBS sales reflects the shutdown of this 
marketplace following the real estate crash of 2008.   
 
Thirteen (13) of the forty one (41) properties with a LTV ratio between 0.70 and 0.79 were involved with 
portfolio sales.  The property with CoStar ID 313233 was a ground lease and CoStar ID 393574 was a 
partial ownership interest transfer.  Two (2) properties were noted as being distress sales from 2012: 
CoStar ID 300178 and CoStar ID 247496.  Another sale from 2012, CoStar ID 239770, was noted as 
having a lowered selling price due to hurricane damage.    

LTV Ratio Number Percent LTV Ratio Number Percent 
LTV Greater than 1.00 9 3.0% LTV Ratio 0.50 - 0.59 18 5.9%

LTV Ratio equal to 1.00 6 2.0% LTV Ratio 0.40 - 0.49 8 2.6%
LTV Ratio 0.90 - 0.99 10 3.3% LTV Ratio 0.30 - 0.39 4 1.3%
LTV Ratio 0.80 - 0.89 48 15.8% LTV Ratio 0.20 - 0.29 8 2.6%
LTV Ratio 0.70 - 0.79 41 13.5% LTV Ratio 0.10 - 0.19 7 2.3%
LTV Ratio 0.60 - 0.69 43 14.2% LTV Ratio 0.01 - 0.09 7 2.3%

LTV Ratio equal to 0.00 94 31.0%
Totals: 303 100.0%

Table 5.4 Ranges of Loan to Value Ratios

Source: CoStar Group, Inc., http://www.costar.com
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Twenty two (22) of the forty three (43) properties with a LTV ratio between 0.60 and 0.69 were involved 
with portfolio sales, one (1) of which was noted as a bank sale (CoStar ID 313366) and two (2) that were 
noted as an IRS Section 1031 exchange (CoStar IDs 248145 and 248497).  CoStar ID 247407 was also an 
IRS 1031 tax exchange.  The property with CoStar ID 247587 was noted as a high vacancy building.  
CoStar ID 324741 was a high vacancy property subject to a sale and leaseback transaction and CoStar ID 
129264 was for a ground lease building.   
 
Five (5) buildings with LTV ratios between 0.50 and 0.59 were portfolio sales, one (1) of which, CoStar 
ID 437497, was a foreclosure.  Of the eight (8) properties with LTV ratios between 0.40 and 0.49, one (1) 
property (CoStar ID 431225) was a ground lease and two (2) were portfolio sales.  Two (2) of the four (4) 
properties with LTV ratios between 0.30 and 0.39 were also portfolio sales, as were six (6) of the eight (8) 
properties with LTV ratios between 0.20 and 0.29.  CoStar ID 320422 was noted as a partial ownership 
interest transfer.  All nine (9) of the properties with LTV ratios between 0.20 and 0.29 were portfolio 
sales as were four (4) of the five (5) buildings with LTV ratios between 0.01 and 0.09.  
 
A total of ninety four (94) buildings were purchased without debt financing.  The type of ownership for 
these cash sale properties is shown in Table 5.5.  Twenty six (26) were portfolio sales, one (1) was a 
partial ownership transfer, one (1) was for a ground lease, one (1) was a distress sale of a high vacancy 
property and one (1) was a foreclosure sale.  The ownership type for two (2) of these properties was not 
provided.  Twenty eight (28) properties, approximately thirty percent (30%) were purchased by an 
Investment Manager.  Approximately eleven percent (11%) was purchased by a National 
Developer/Owner, Real Estate Investment Trust or a Pension Fund.  Less than five percent (5%) of the 
sample were purchased by the government, a Bank or Finance company, Equity Funds or a Private Real 
Estate Investment Trust.  Less than two percent (2%) were purchased by a Corporate/User or Educational 
institution.  Again, these percentages are in line with the typical ownership of large commercial office 
buildings.  
 

 
 
5.5 Loan Terms for Green Buildings 
 
In addition to looking at the financing amounts for green buildings an attempt was made to determine if 
green buildings received lower interest rates than conventional buildings.  This effort was unsuccessful.  
The CoStar database includes copies of deed information, when available, as well as the type of deed with 

Ownership Number Percent Ownership Number Percent
Investment Manager 28 29.8% Private REIT 3 3.2%
National Developer/Owner 11 11.7% Corporate/User 2 2.1%
Real Estate Investment Trust 11 11.7% Educational 2 2.1%
Pension Fund 10 10.6% Not Available 2 2.1%
Insurance 9 9.6% Individual 0 0.0%
Regional Developer/Owner 6 6.4% Non Profit Organization 0 0.0%
Government 4 4.3% Other - Private 0 0.0%
Bank/Finance 3 3.2% Real Estate Operating Company 0 0.0%
Equity Funds 3 3.2% Sovereign Wealth Fund 0 0.0%

Special Servicer 0 0.0%
Totals: 94 100.0%

Table 5.5 Ownership Type for Properties With No Debt Financing

Source: CoStar Group, Inc., http://www.costar.com
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a document recording number.  However, the database does not include copies of mortgage notes.  The 
mortgage note is the document that would contain the interest rate, among other terms and conditions of 
the mortgage.  
 
Using the property address and the document recording number to search online Registry of Deeds 
websites did not yield any results.  In California, the state with the largest number of green properties, 
searching the Registry of Deeds using the CoStar document number in San Francisco County and San 
Bernardino County did not return any records.  In addition, Los Angeles County, the location of a large 
number of these properties, does not provide online access to real estate records due to privacy concerns.   
 
In Texas, the state with the second highest number of green properties the results were similar.  Searching 
the records for the City of Houston either returned no results or no additional information beyond that 
which was provided by the CoStar website.  
 
In Colorado, the state with the next largest number of green buildings property records were available via 
a pay search in Colorado Springs and Denver, or if found, as in Centennial, did not include mortgage note 
information in order to determine the interest rate charged.   
 
Based on the results from the above testing sample the mortgage interest rates for these buildings cannot 
be obtained from online, free public sources. 
 
5.6 Current LEED Certification Status 
 
When Eichholtz, Kok and Quigley completed their analysis in 2010 a total of fifty six (56) properties 
from the sample were LEED Certified.  In July 2013 this number stands at two hundred fifty five (255) 
with an additional four (4) properties registered with the USGBC and waiting on their final certification 
level.  Table 5.6 shows the LEED certification by year and certification level for the properties.  
 

 

Yearly Yearly 
Year Registered Certified Silver Gold Platinum Total Percent
2013 4 0 1 9 0 14 5.4%
2012 0 11 13 20 0 44 17.0%
2011 0 2 11 26 1 40 15.4%
2010 0 7 18 49 4 78 30.1%
2009 0 8 19 28 1 56 21.6%
2008 0 1 5 3 0 9 3.5%
2007 0 2 1 1 0 4 1.5%
2006 0 1 2 5 0 8 3.1%
2005 0 1 1 0 0 2 0.8%
2004 0 0 0 2 0 2 0.8%
2003 0 0 0 0 0 0 0.0%
2002 0 2 0 0 0 2 0.8%
Totals: 4 35 71 143 6

Percent 1.5% 13.5% 27.4% 55.2% 2.3% 100.0%
Totals: 259 100.0%

Table 5.6 LEED Certification by Year and Level

Source: CoStar Group, Inc., http://www.costar.com
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In total, thirty five (35) properties are Certified, seventy five (75) are Silver certified, one hundred four 
three (143) are Gold certified and six (6) are Platinum certified.  The majority of the buildings are 
certified at the Gold level with approximately fifty five percent (55%) of the sample, followed by the 
Silver level at approximately twenty eight percent (28%), and then Certified with approximately fourteen 
percent (14%).  The small number of buildings that achieved the Platinum level reflects the difficulty in 
achieving this rating in the LEED system.   
 
In terms of yearly results, it is clear that more buildings have been applying for LEED certification since 
2008.  The certification level of green properties is also increasing.  This speaks to the acceptance of 
LEED in the marketplace and reinforces the results from Eichholtz, Kok and Quigley that these properties 
are more valuable, and rent and sell for higher prices.  
 
Table 5.7 shows the LEED certification levels by State.  The states with the largest number of LEED 
certified buildings in the data sample are again California, Texas and Colorado, thereby matching the 
overall property locations results.  This result also partially correlates with the top ten (10) states for 
LEED buildings overall: California, Taxes, New York, Florida, Pennsylvania, Virginia, Illinois, 
Maryland, Georgia, and Washington, as reported by the USGBC.96 
 

 
	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  
96 “Green Building Facts,” U. S. Green Building Council, accessed July 15, 2013, http://www.usgbc.org/articles/ 
green-building-facts. 

State Registered Certified Silver Gold Platinum Total Percent
California 3 3 18 57 4 85 32.8%
Texas 0 9 11 25 0 45 17.4%
Colorado 0 0 7 11 0 18 6.9%
Virginia 0 8 7 3 0 18 6.9%
Washington 0 2 4 8 1 15 5.8%
Georgia 0 2 5 4 0 11 4.2%
Illinois 0 1 2 7 1 11 4.2%
Washington DC 0 0 1 7 0 8 3.1%
Minnesota 0 0 1 6 0 7 2.7%
Arizona 0 2 2 2 0 6 2.3%
Florida 0 1 2 2 0 5 1.9%
Maryland 0 1 4 0 0 5 1.9%
Kansas 0 1 3 0 0 4 1.5%
Oregon 0 0 1 3 0 4 1.5%
Pennsylvania 0 1 1 2 0 4 1.5%
Massachusetts 0 1 1 0 0 2 0.8%
Missouri 0 1 0 1 0 2 0.8%
North Carolina 0 0 1 1 0 2 0.8%
Michigan 0 1 0 0 0 1 0.4%
Indiana 0 0 0 1 0 1 0.4%
New Jersey 0 0 0 1 0 1 0.4%
New Mexico 1 0 0 0 0 1 0.4%
New York 0 0 0 1 0 1 0.4%
Ohio 0 0 0 1 0 1 0.4%
Wisconsin 0 1 0 0 0 1 0.4%

Totals: 4 35 71 143 6
Totals: 259 100.0%

Table 5.7 LEED Certification by State and Level

Source: CoStar Group, Inc., http://www.costar.com
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5.7 Deed in lieu of Foreclosure and Foreclosure Sales  
 
Twelve (12) properties were identified as Foreclosure sales.  Seven (7) were located in California, two (2) 
in Georgia, and one (1) each in Arizona, Illinois and Virginia.  
 
Nineteen (19) properties sales were identified as Deed in lieu of Foreclosures.  Eleven (11) were located 
in California, four (4) in Texas, and one (1) each in Colorado, Florida, Massachusetts and Minnesota.  
Given the number of properties in the data sample from California and Texas this result is not unexpected. 
 
These relatively low numbers are surprising considering the depth of the financial crisis and the amount 
of liberal lending occurring before the real estate crash in 2008. 
 
5.8 Ground Leases 
 
A total of thirteen (13) properties were noted as subject to ground leases in the CoStar database.  Eight (8) 
were located in California, two (2) were located in Washington DC, and one (1) was located in each of 
Arizona, Maryland and the State of Washington.   
 
This result is not unexpected since ground leases make up a small percentage of the overall commercial 
office building market. 
 
5.9 Internal Revenue Service Section 1031 Exchanges 
 
A total of three (3) properties were noted as part of IRS Section 1031 tax exchanges in the CoStar 
database.  Two (2) were located in California and one (1) was located in Maryland.  These sales allow 
capital gains taxes to be avoided by exchanging one property for another similar property. 
 
Again, this result is not unexpected since IRS 1031 tax exchanges make up a small percentage of the 
overall sales of commercial office buildings. 
 
5.10 Changes in Title Vesting  
 
Twenty five (25) properties in Appendix B were noted on the CoStar database as a Change in Title 
Vesting and therefore are not a true property sales transaction.  Fourteen (14) of these properties were in 
California, four (4) each were in Texas and Washington and one (1) each in Georgia, New York and 
Virginia.  Not enough information about these properties was available to calculate LTV ratios for these 
buildings.   
  
5.11 Government Incentives for Green Buildings 
 
At the Federal level there are no grants or special financing for sustainable construction.  Instead there is a 
corporate tax deduction, a corporate depreciation expense and a corporate tax credit for energy efficient 
equipment for commercial buildings.97   
 
There are two (2) states that offer grant programs applicable to commercial office buildings.  New Jersey 
has a grant program for large scale combined heat and power or fuel cell installations.  Pennsylvania has a 
program in form of loans, grants and loan guarantees for new construction and major renovation projects 
that achieve LEED Gold Certification.   
	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  
97 “DSIRE: Database of State Incentives for Renewables & Efficiency,” U. S. Department of Energy, accessed July 
25, 2013, http://www.dsireusa.org. 
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In addition nineteen (19) states offer at least one (1) loan program that would be applicable for green 
commercial office buildings:  Alabama, Colorado, Connecticut, Hawaii, Idaho, Illinois, Iowa, Maryland, 
Mississippi, Montana, Nebraska, Nevada, New Jersey, North Carolina, Ohio, Oregon, Pennsylvania, 
Tennessee and Vermont.  Illinois also offers a state bond program for Renewable Energy and Energy 
Efficiency Project Financing.98 
	
  
To encourage sustainable building, Hawaii has a priority permit process for construction projects 
incorporating energy and environmental design building standards that will meet LEED Silver standards.  
North Carolina law also allows for partial building permit fees reductions for LEED certified projects. 99 
	
   
The Department of Energy maintains a website with a searchable database listing the Federal, State, local 
and utility incentives for renewables and efficiency located at http://www.dsireusa.org. 
 
 

	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  
98 “DSIRE: Database of State Incentives for Renewables & Efficiency,” U. S. Department of Energy, accessed July 
25, 2013, http://www.dsireusa.org. 
99 Ibid. 
	
  



Financing Green Buildings | Chapter 6 | Conclusions | 47 
	
  

CHAPTER 6 

CONCLUSIONS 
 
6.1 Conclusions 
 
The states with the largest number of LEED Certified and Energy Star rated buildings were California, 
Texas and Colorado.  Given the large size of the California and Texas market this is not unexpected.  This 
result also coincides with the findings of Eichholtz, Kok and Quigley that nine percent (9%) of office 
space is green in California, and more than five percent (5%) of office space in Texas, Washington and 
Minnesota is green.  Overall three percent (3%) of office space in the United States is green labeled and 
states with extreme temperatures are more likely to have rated buildings.100  In addition the strict 
emissions pollution controls in California would favor more energy efficient buildings. 
 
The most common type of ownership for green buildings is Investment Management firms with 
approximately twenty five percent (25%) of the sample, followed by National Developer/Owners at 
approximately twenty percent (20%) and Real Estate Investment Trusts with approximately fourteen 
percent (14%).   Only two (2) properties were noted to be part of a Commercial Mortgage Backed 
Security (CMBS) sale, reflecting the closure of this market after the real estate crash in 2008. 
 
Seventy three (73) buildings, approximately twenty four percent (24%) of the sample, sold with LTV 
ratios equal to or greater than 0.80, typically the highest ratio allowed by lending standards.  Twenty five 
(25) of these properties were part of partnership dissolution and recapitalization and two (2) buildings 
were partial ownership interest transfers, thereby partially explaining the large LTV ratio.  Two (2) 
buildings were subject to ground leases and two (2) buildings were high vacancy properties with planned 
major renovations financed by debt, thereby accounting for the high LTV ratio.  Five (5) of these 
properties were sold as part of a portfolio sale.  An additional twenty eight (28) properties sold between 
2000 and 2008 when liberal lending standards were common.  
 
One hundred thirty six (136) properties were sold with LTV ratios from 0.01 to 0.80.  Two (2) buildings 
were partial ownership transfers, three (3) were IRS 1031 tax exchanges and three (3) were ground lease 
transfers.  Five (5) properties were noted as high vacancy, distressed properties or a foreclosure sale.  
Sixty (60) properties were sold as part of a real estate portfolio.   
 
Ninety four (94) properties were purchased without debt, approximately thirty percent (30%) by 
investment management firms and approximately eleven percent (11%) each by National 
Developer/Owners, Real Estate Investment Trusts and Pension Funds.  
 
Not enough information was available to calculate LTV ratios for three hundred eighty eight properties 
(388) representing fifty six (56%) of the data sample.       
 
Based on these findings, the LTV ratio for green labeled buildings is no higher than that received by 
conventional, non-certified office buildings.  Therefore, financing criteria should not stand in the way of 
the continuing expansion of sustainable buildings in the commercial office building marketplace.  
  

	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  
100	
  Piet Eichholtz, Nils Kok, and John Quigley, "Doing Well by Doing Good? Green Office Buildings," American 
Economic Review 100(5) (2010): 2496, accessed July 15, 2013, http://topenvec.files.wordpress.com/2012/02 /34 -
eichholtz-p-n-kok-and-j-quigley-2010-doing-well-by-doing-good-green-office-buildings.pdf. 
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An online search of public records was unable to determine if green buildings receive better than market 
interest rates.  Information either:  could not be located by the CoStar document number, was not made 
available online, or was only available for a fee.  The public records that were found online did not have 
any additional information beyond what was available on the CoStar website and did not include interest 
rate information.  Therefore, there is no evidence that green building receive better financing terms than 
non-certified commercial office properties. 
 
The number of LEED certified buildings increased from fifty six (56) in 2010 to two hundred fifty five 
(255) in 2013, approximately thirty seven percent (37%) of the data sample.  The certification process is 
currently underway for an additional four (4) properties.  The number of LEED certified buildings has 
increased over time.  Less than one percent (1%) of the sample was certified in the years 2002, 2003 or 
2004.  Less than four percent (4%) was certified in 2006, 2007 or 2008.  Approximately twenty one 
percent (21%) of the properties were certified in 2009, approximately fifteen percent (15%) in 2011 and 
seventeen percent (17%) in 2012.  More than thirty percent (30%) of the sample was certified in 2010. 
 
The level of LEED certification has also increased over time with more buildings certified at the Gold 
level than the Silver level.  There are also more buildings certified at the Silver level than at the Certified 
level.  The small number of Platinum buildings reflects the difficulty in achieving this rating within the 
LEED certification system.  
 
California, Texas, Colorado and Virginia are the states with the highest number of LEED buildings in the 
sample.  This is not unexpected considering California, Texas and Colorado had the highest number of 
properties in the sample and Virginia was close behind at number six (6).  This is also in line with 
information from the USGBC that California, Texas and Virginia are among the states with the most 
LEED certified buildings.101   
 
Twelve (12) properties were identified as foreclosure sales and nineteen (19) properties were identified as 
Deed in lieu of Foreclosure sales.  Representing only 1.7% and 2.7% of the sample, respectively this is a 
small number considering the magnitude and depth of the Great Recession that was at least in part 
precipitated by real estate investments.   
 
A small number of properties were subject to ground leases, IRS Section 1031 exchanges and changes in 
title vesting with thirteen (13), three (3) and twenty five (25) properties respectively.  Again, these small 
numbers reflect the small percentage of property sales subject to ground leases, 1031 tax exchanges or 
changes in title vesting.   

 
At this time there is limited governmental assistance for financing of sustainable buildings.  Another 
barrier to financing sustainable buildings is that most mortgages prevent additional external financing that 
could be used for energy efficient upgrades.  In addition, property owners are also reluctant to perform 
expensive equipment upgrades if they will not reap the benefits through lower utility bills.  This is 
because commercial leases are written on a triple net basis and the tenant is responsible for paying the 
electric bill.  
 
6.2 Areas for Future Research 
 
In 2010 Eichholtz, Kok and Quigley determined that the rent premium for a building with a LEED 
designation was not significant.  Based on large increase in the number of LEED certified buildings in 
	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  
101 “Green Building Facts,” U. S. Green Building Council, accessed July 15, 2013, http://www.usgbc.org/articles/ 
green-building-facts. 
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this sample set since 2010 another regression analysis could be completed to determine if a LEED label 
now adds value to rent, effective rent or sales transactions. 
 
Each commercial building in the EPA’s Energy Star program is recertified annually.  Therefore, a study 
could be undertaken to determine the number of buildings from the data sample that are still Energy Star 
rated. 
 
Another possible research topic would involve conducting a survey of major lending institutions to 
determine if there is a market for green financing of commercial office buildings. 
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