
 

YOU SAY YOU WANT A GREEN REVOLUTION,  
BUT ARE COSTS GREATER THAN ITS BENEFITS?  

 
A CASE STUDY OF 2600 CAPITOL AVENUE, SACRAMENTO, CALIFORNIA 

 
 

 
Joseph William George Livaich 

B.S., California State University, Sacramento, 2006 
 
 
 
 

THESIS 
 
 
 
 

Submitted in partial satisfaction of 
the requirements for the degree of 

 
 
 
 

MASTER OF SCIENCE 
 
 

in 
 
 
 

URBAN LAND DEVELOPMENT 
 
 

At 
 
 

CALIFORNIA STATE UNIVERSITY, SACRAMENTO 
 
 
 

SPRING 
2010



 
 

 ii 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 

© 2010 
 

Joseph William George Livaich 
ALL RIGHTS RESERVED 



 
 

 iii 

YOU SAY YOU WANT A GREEN REVOLUTION,  
BUT ARE ITS COSTS GREATER THAN ITS BENEFITS? 

 
 
 

A Thesis 
 
 

 
by 
 
 
 
 

Joseph William George Livaich 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Approved by: 
 
_______________________________________, Committee Chair 
Robert W. Wassmer, Ph.D. 
 
_______________________________________, Second Reader 
Peter M. Detwiler, M.A.  
 
 
 
 
 
___________________________ 
Date 



 
 

 iv 

 
Student: Joseph William George Livaich 
 
 
 
 
 
I certify that this student has met the requirements for format contained in the University 

format manual, and that this thesis is suitable for shelving in the Library and credit is to 

be awarded for the thesis.  

 

 

 

 

 

 

 

________________________________Department Chair ______________________ 
Robert W. Wassmer, Ph.D.               Date 
 

Department of Public Policy and Administration 



 
 

 v 

Abstract 

of 

YOU SAY YOU WANT A GREEN REVOLUTION, BUT ARE ITS COSTS 
GREATER THAN ITS BENEFITS? 

A CASE STUDY OF 2600 CAPITOL AVENUE, SACRAMENTO, CALIFORNIA 

by 

Joseph William George Livaich 

Proponents of sustainable development argue green buildings provide operational 

cost savings, resource conservation and recycling, and increased indoor air quality. 

Industry skeptics argue benefits associated with green buildings don’t outweigh the 

additional upfront costs.  This thesis is a cost benefit analysis of Loftworks’ decision to 

pursue LEED certification of 2600 Capitol Avenue in Sacramento, CA.  

Additional hard and soft costs totaled 3.10 percent above baseline for the as-built 

LEED-Gold office building. The quantifiable savings came from an efficient HVAC 

system and savings average $66,900 per year. Upfront costs and long-term benefits 

associated with LEED certification of 2600 Capitol Avenue produces a net present value 

(NPV) of $482,900. The additional LEED investment pays for itself in less than three 

years and the efficient HVAC system has a 25-year functional life if properly maintained.  
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Chapter 1 

INTRODUCTION AND BACKGROUND 

Introduction 

 You say you want a revolution; Well, you know; We all want to change the world. You 
tell me that it’s evolution; Well, you know; We all want to change the world….You say you got a 
real solution; Well, you know; We’d all love to see that plan. You ask me for a contribution, Well, 
you know; We all do what we can. 
 ~ John Lennon 

 The Beatles most likely did not have the built environment in mind when they 

wrote “Revolution.” However, one can apply the thoughts of an uncertain future and calls 

to action for change in Revolution’s lyrics to represent the built environment as we look 

for my generation’s greatest public policy challenge, climate change. What if the ways 

we build could both help to ease the rate that society is emitting greenhouse gas (GHG) 

emissions into the atmosphere and simultaneously prove to be a sound investment 

choice? That would be a “real solution,” and thus this thesis is an attempt to offer my 

“contribution” by offering a cost/benefit analysis of a “plan” that “we’d all love to see.” 

 Specifically, this thesis is a case study that examines the financial desirability of 

pursuing Leadership in Energy and Environmental Design (LEED) certification for an 

office building located at 2600 Capitol Avenue in Sacramento, California (see Figure 

1.1). This office building is a four-story, certified LEED-Gold building developed by 

Loftworks.  The intent of this thesis is to examine in fine detail whether the decision of 

Loftworks to pursue LEED-certification pencils out as a better investment choice than a 

non-certified building.  This thesis will place values on energy efficiency measures in the 

context of a development decision and investment choice. Many argue that LEED 

projects provide many social benefits such as decreased energy use and consumption of 
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non-renewable resources, resource conservation and recycling, and increased air quality. 

These all may be true, but the development community needs a study that looks at 

sustainable development as an investment choice because the investors and project 

developers will be the ones that decide if these benefits will come to fruition on a mass 

scale.  

After an initial visioning meeting, Mike Heller, President of Heller Pacific and 

Partner in Loftworks, agreed to make all of his company’s confidential cost and 

performance data available to me for the purposes of my thesis. I will analyze the 

development costs and paybacks of two separate buildings: the first being a theoretical 

“baseline” class-A office building at 2600 Capitol Avenue, and the second being the 

LEED-Gold building as developed by Loftworks. I need to establish a baseline for 

comparison and will detail this process in Chapter 3. The difference between the 

buildings is that the baseline building will not have as many efficiency improvements, but 

will theoretically still be an attractive building when compared to the built LEED-Gold 

building. This comparison will help the reader understand different development and 

investment choices when analyzing a potential development site.  
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Source: Lionakis 
Figure 1.1. 2600 Capitol Avenue 

LEED has many different rating systems including New Construction, Existing 

Buildings: Operation and Maintenance, Commercial Interiors, Core and Shell, Schools, 

Retail, Healthcare, Homes, and Neighborhood Development. I will detail the history of 

LEED later in this chapter. Using LEED for Core and Shell version 2.01

                                                 
1 See Chapter 3 for an explanation of, and reasoning for using, LEED for Core and Shell.  

, my sensitivity 

analysis of additional energy efficiency measures to qualify for LEED-Gold will show 

the additional costs associated with LEED certification, but also how much the energy 

savings are worth. The end comparison will look at the net present value of the LEED 

investment for the as-built building and clearly show if the building is a smart 

investment. What are the additional features worth, and does it make sense to pursue 
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LEED certification? I look for this case study to clear up myths and apprehensions the 

Sacramento development community has with LEED certified projects in hopes that 

smartly designed and energy efficient buildings will soon become the industry norm.  

 The forthcoming sections of Chapter 1 will explain why examining the costs and 

paybacks of energy efficient buildings deserve a thesis. The next section “Climate 

Change” will detail what climate change is, climate change’s damaging effects, and 

finally what we need to do to help reverse the process. “Building Energy Consumption” 

will explain how buildings and climate change relate. “What is Green Building?” will 

define green building and show how green buildings relate to climate change. “California 

Reacts to Building Inefficiency” will detail the history of energy efficiency and climate 

change legislation and laws in California. Finally, “Industry Perception of Green 

Buildings” will give the general consensus and sentiments of the development 

community as related to green buildings as an attractive investment. The sections in 

Chapter 1 seek to frame the importance of addressing climate change and show the 

positive impacts energy efficient buildings can have. However, I will need to further 

examine the attractiveness of green buildings as a profitable asset.   

Climate Change 

Climate change is a change in the average weather of the earth. Scientists measure 

change by change in wind patterns, storms, precipitation, and temperature. The baseline 

by which scientists measure changes originates in historical records identifying 

temperature changes that have occurred in the past, such as during previous ice ages. 

Many recent studies on climate change use these data to extrapolate a level of statistical 
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significance specifically focusing on temperature records from the last 150 years that 

differ from previous climate changes in rate and magnitude.  

The United Nations Intergovernmental Panel on Climate Change (IPCC) 

constructed several emission trajectories of GHG needed to stabilize global temperatures 

and climate change impacts. The IPCC predicted that the range of global mean 

temperature change from 1990 to 2100, given six scenarios, could range from 1.1°C to 

6.4°C (IPCC 2007). Regardless of analytical methodology, the IPCC expects global 

average temperature and sea levels to rise under all simulated scenarios (IPCC 2007).  

The United States cannot continue to conduct “business as usual” when dealing 

with GHGs. The accumulation of GHGs in the atmosphere regulates the earth’s 

temperature. Without the natural heat trapping effect of GHG, the Earth’s surface would 

be about 34 degrees Centigrade (°C) cooler (CARB 2006). Common GHGs include water 

vapor, carbon dioxide, methane, nitrous oxides, chlorofluorocarbons (CFC), 

hydrofluorocarbons, perfluorocarbons, sulfur hexafluoride, ozone, and aerosols. 

However, many scientists believe that GHG emissions from human activities, such as 

electricity production/consumption and vehicle use, continue to elevate concentration of 

GHGs in the atmosphere beyond the level of natural occurrence. Production of emissions 

creates a classic societal negative externality. “Growing Cooler” reports that to reach 

climate stabilization by 2050; the U.S. would need to cut greenhouse gas emissions by 60 

to 80 percent below 1990 levels (Ewing et al. 2008). Adding to the challenge, Nelson 

(2006) reports that society will need to construct 89 million new or replaced homes and 

190 billion square feet of new offices, institutions, stores, and other non-residential 
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buildings through 2050 to meet the needs of 420 million Americans. Two-thirds of the 

structures on the ground in 2050 will be built from 2007 to 2050 (Ewing et al. 2008). 

Even more frightening, the Energy Watch Group projects that the world will reach peak 

oil production some time between now and 2020. We are right in the middle of one of the 

most important time-periods in the history of the United States because we are navigating 

in uncharted waters. We will not be able to live how we have leading up to today. This 

thesis is not a scientific analysis of the existence or potential causes of climate change. 

Rather, I present information on climate change to set a base for the societal problem that 

climate change causes and show the uncertainty we all face dealing with the problem. 

Sprawling Sacramento region land use patters do not help our region in the long 

run to reduce our carbon footprint. If land use patterns and emission trends persist, heat 

waves will be more intense, will occur more frequently, and will be sustained for longer 

periods. Sierra snow pack will decline up to 90 percent. Because more precipitation will 

fall as rain rather than snow, the risk of winter flooding may increase. Because such of 

our water storage in California depends on snow pack, water shortages in the summer 

will increase. Rising sea levels will cause increased saltwater intrusion into the 

Sacramento-San Joaquin Delta, potentially putting two-thirds of California’s water 

supply in jeopardy. In Sacramento, the number of days per year over 95º F will increase 

from an average of 18 days/year to as much as 110 days/year (Brown, et al. 2008).  

The Sacramento Area Council of Governments (SACOG) (2004) estimates there 

will be 1.7 million more people in the Sacramento Region in 2050 than in 2000, which 

will bring the number of residents to over 3.6 million. If present trends persist, residents 
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will drive many more miles annually and spend more time in their cars, which will have a 

negative effect on air quality and create increasing rates of GHG emissions. In addition, 

the increase in energy demand accompanying projected population increases will create 

the demand for additional power plants, further threatening our air quality.  Sacramento 

growth patterns need to change in coming generations in order to decrease our area-wide 

GHG emission production.  The Sacramento Regional Blueprint (SACOG 2004) advises 

the greater Sacramento region to grow in a way that reduces vehicle miles traveled by 

developing near transit as well as building energy efficient buildings. But are energy 

efficient buildings an attractive investment? 

Building Energy Consumption 

Roads, buildings, and other constructed surfaces mostly absorb, rather than 

reflect, the sun’s radiation (Ewing et al. 2008). On an annual basis, buildings in the 

United States consume 39 percent of America's energy and 68 percent of its electricity. 

Furthermore, buildings generate 38 percent of the carbon dioxide (the primary 

greenhouse gas associated with climate change), 49 percent of the sulfur dioxide, and 25 

percent of the nitrogen oxides found in the air. Currently, the vast majority of this energy 

comes from nonrenewable, fossil fuel resources. With America's supply of fossil fuel 

supplies dwindling, concerns for energy supply security increasing (both for general 

supply and specific needs of facilities), and the impact of greenhouse gases on world 

climate rising, it is essential to find ways to reduce load, increase efficiency, and utilize 

renewable fuel resources in all facilities.  
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Buildings are extremely inefficient because they are cooling-dominated places. 

For example, office buildings have significant energy demand because of lighting, 

density of people, as well as heating and cooling. Building construction has an enormous 

direct and indirect impact on the environment. Buildings not only use resources such as 

energy and raw materials, they also generate waste and potentially harmful atmospheric 

emissions. The U.S. Department of Energy (2006) produces building energy use data and 

the Department’s data appear in Figure 1.2 below. As the U.S. economy and population 

continue to expand, designers and builders face an unprecedented challenge to meet 

demands for new and renovated facilities that minimize their impact on the environment. 

 
Source: U.S. Department of Energy, 2006 
Figure 1.2. Buildings Energy Usage Data.  

What is Green Building? 

Green building is the practice of designing and building structures to be more 

efficient, and is one characteristic of the much larger notion of sustainable building 

practices. Sustainability has emerged as one of the most popular buzzwords of the current 

generation. Environmentally friendly practices and ways of life have even become hip. 
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But what is sustainable development? The term is so hard to define because it 

encompasses every aspect of development and how people live. In the broadest sense, 

sustainable development is the practice of developing to meet the needs of the current 

generation without compromising the well being of future generations. Many groups 

around the world use this definition, but it needs to be examined in much greater detail to 

explain what it actually means. 

Sustainable development includes efficient building practices, but also is a part of 

the much larger notion of Smart Growth. Smart Growth promotes infill development, 

compact and high-density development, in close proximity to jobs and transit choices, as 

well as the reuse of underutilized sites. Development patterns in the U.S. have promoted 

low-density housing and office with large parking lot retail. The United States has not 

efficiently consumed land. Smart Growth takes those principles and applies them to areas 

skipped over by previous development, or applies them to sites that are not being used to 

their highest potential. Smart Growth discourages raw land consumption and challenges 

developers to be innovative; to provide a place that will benefit the public for generations 

to come. Smart Growth becomes sustainable development when you apply Smart Growth 

principles to buildings that are constructed and operate in a resource-efficient manner.  

 Building efficiency is another important aspect of sustainable development. 

Sustainable development tries to reduce energy consumption and damage done to the 

environment. Developers should bring buildings to market that ensure future generations 

will be able to use the building and not have to tear it down and start over because of 
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poor construction. Incorporating quality green building practices ensures that buildings 

and communities will provide long lasting benefits.  

In the late 1980s, a group of progressive architects formed the Committee on the 

Environment within the American Institute of Architects and began to steer the 

profession towards sustainable design (Yudelson 2008). Yudelson (2008) states the 20th 

anniversary of Earth Day in 1990 and the Earth Summit held in Rio de Janeiro in 1992 

helped facilitate that group of architects to form the United States Green Building 

Council (USGBC) in 1993. The USGBC is a consensus-based, non-profit group made up 

of private companies, public agencies, educational institutions, environmental groups, 

and trade associations and has grown from 150 companies in 1998 to over 7,500 in 2007.  

The Kyoto Protocol, of 1997, first attempted to control GHG emission reductions 

on a global scale and the USGBC saw an opportunity to act. The USGBC originally 

produced the most recognizable and universally accepted way to rate building efficiency 

in 2000 (LEED-NC version 2.0).  The Leadership in Energy and Environmental Design 

(LEED) Green Building Rating System awards points for certain aspects of building 

design, construction, and efficiency.  LEED was the first rating system in the United 

States to hold commercial projects to their effects on energy and water use, resource 

conservation and recycling, municipal infrastructure, transportation energy use, land use, 

and indoor environmental quality. The EPA’s Energy Star rating program was the other 

program in existence at the time of USGBC’s release of LEED, but only focused on 

building energy use.  
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LEED details six rating categories for its certification process and Yudelson 

(2008) summarizes the categories in Table 2.1 of his book “The Green Building 

Revolution.” They include:  

• Sustainable sites

• 

- develop only appropriate sites, provide for non-auto access, 

preserve open space, manage storm water, reduce urban heat island effect, and 

reduce light pollution of the night sky. 

Water conservation

• 

- reduce the use of potable water for irrigation and for building 

water use and sewage conveyance. 

Energy efficiency and atmosphere protection

• 

- reduce building energy use, use less 

harmful chemicals for refrigerants, generate renewable energy on-site, provide for 

on-going energy savings, and purchase green power for project use.  

Materials and resource conservation

• 

- provide for recycling, reuse exiting 

buildings, reduce construction waste generation, use salvaged and recycled 

content materials, source materials regionally, and use rapidly renewable 

(agricultural) materials and certified wood products.  

Indoor environmental quality- improve indoor air quality; increase outside air 

ventilation; manage air quality during construction, use only nontoxic finishes, 

carpets, and composite wood products; reduce exposure for individual comfort 

control; maintain thermal comfort standards; and provide day-lighting and views 

to the outdoors.  
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• Encourage innovation and integrated design

 The rating system assigns points for each component of a project that fits within 

LEED standards. Projects can obtain a total of 69 possible points in LEED-New 

Construction (-NC) projects, and projects can achieve different levels of certification 

depending on how many points USGBC awards. Certifications levels include: Certified-

26 to 32 points; Silver-33 to 38 points; Gold-39 to 51 points; and Platinum-52 to 69 

points.  

- provide for exemplary performance 

above LEED standards and encourage other innovations; use accredited 

professionals on the design team.  

The USGBC states “green design not only makes a positive impact on public 

health and the environment, it also reduces operating costs, enhances building and 

organizational marketability, potentially increases occupant productivity, and helps create 

a sustainable community (USGBC, 2005. Pg. 4).” The Whole Building Design Guide 

describes green building not only by construction methods, but more importantly using 

the “Whole-Systems” approach. The Whole-Systems approach promotes design and 

construction integration into the building site; consume less energy and water; are durable 

and easier to maintain; and are healthier, safer, and more comfortable.  

High-caliber design teams will incorporate whole building design concepts 

regardless of pursuing LEED certification or not. Well-designed buildings can qualify for 

many LEED credits without changing design or accruing any additional cost. Well-

designed buildings make establishing a baseline for comparison difficult and I will detail 
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this process in Chapter 3. Any developer aiming for LEED certification needs to make it 

part of the development plan from the start. A smart developer will start the process by 

taking the entire development team (including architects, engineers, and contractors) 

through the desired vision for energy efficiency and weigh each credit accordingly.   

California Reacts to Building Inefficiency 

The California Legislature has long been aware of the harming effects buildings 

have on the environment. The California Energy Commission (CEC) first established the 

California Code of Regulations Title 24 Part 6: California’s Energy Efficiency Standards 

for Residential and Nonresidential Buildings in 1978 in response to a legislative mandate 

to reduce California's energy consumption. The CEC periodically updates the standards 

as new efficiency technologies become available. The last amendments from 2005 

require new homes to use half the electricity they used 10 years ago. Increased energy 

efficiency results in a decreased creation of greenhouse gas emissions because production 

of the majority of energy we use comes from high-emitting, non-renewable fossil fuels.  

 California Governor Arnold Schwarzenegger announced on June 1, 2005, through 

Executive Order S-3-05, the following GHG emission reduction targets: by 2010, reduce 

GHG emissions to 2000 levels; by 2020, reduce GHG emissions to 1990 levels; by 2050, 

reduce GHG emissions to 80 percent below 1990 levels (Schwarzenegger 2005). The 

California Climate Action Team’s Report to the Governor contains recommendations and 

strategies to help ensure California meets the targets set forth in Executive Order S-3-05.   
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 In 2006, the Legislature passed Assembly Bill 32 (AB 32), the California Global 

Warming Solutions Act of 2006, and the Governor signed it into law. AB 32 focuses on 

reducing GHG emissions in California. GHG, as defined under AB 32 include: carbon 

dioxide, methane, nitrous oxide, hydrofluorocarbons, perfluorocarbons, and sulfur 

hexafluoride. AB 32 requires the California Air Resources Board (CARB), the State 

agency charged with regulating statewide air quality, to adopt rules and regulations that 

would achieve greenhouse gas emissions equivalent to statewide levels in 1990 by 2020. 

AB 32 required CARB to publish a list of discrete early action GHG emission reduction 

measures that can be implemented by 2010. CARB published the early action measures 

in late 2007.  

 One of CARB’s early action measures involves California producing guidance 

and protocols for businesses to reduce greenhouse gas emissions. The strategy includes 

businesses incorporating efficient building practices, motor vehicle fleet changes, 

operational changes, fossil fuel switching, and recycling. To be successful, this strategy 

must convince businesses to embrace new projects and initiatives from both 

environmental and economic perspectives. Thus, a key element of success in the strategy 

will be to determine how enhancements of operational efficiencies can result in increased 

profits for a participating business via savings in energy consumption. Energy efficiency 

measures associated with green buildings address lighting, heating and cooling, water 

conservation, refrigeration, and recycling and often lead to a large decrease in GHG 

emissions. The U.S. Department of Energy states that new energy efficient design can cut 
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energy usage by 50 percent; renovation of existing buildings can yield savings of up to 30 

percent (CARB 2007). 

 The California Climate Change Proposed Scoping Plan (CARB 2008) calls on 

State government to set an example in incorporating environmentally friendly principles. 

CARB (2008) states building energy use and related activities are the second largest 

contributor to GHG emissions. CARB (2008) quantifies this statistic by taking emission 

estimates from electricity, natural gas, and water use in homes and commercial buildings. 

As a large owner-operator of key infrastructure facilities, the State has the ability to 

ensure designers and contractors use the most advanced, cost-effective environmental 

performance requirements when designing, constructing, and operating State facilities.  

Recommended Action #13 calls on the State to “Expand the use of green building 

practices to reduce the carbon footprint of California’s greenhouse gas emissions.”   

In July 2008, the California Building Standards Commission (CBSC) adopted 

Green Building Standards Code for all new construction in the state. The current version 

of the commercial green building code is still voluntary, but the CBSC anticipates 

adopting a mandatory code in 2011 that will incorporate similar if not the same standards 

as the LEED certification process. CARB (2008) recommends the 2011 code set a target 

that 25 percent of all new buildings reduce energy use and water consumption by at least 

25 percent beyond the adopted 2011 code.  

Signed by Governor Schwarzenegger (2004) on December 14, 2004, Executive 

Order S-20-04 (the Order) cites that commercial buildings use 36 percent of the State’s 

electricity and account for a large percentage of the State’s GHG production. The Order 
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further states electricity costs for California’s institutional and commercial buildings 

consume more than exceed $12 billion per year, and cost-effective efficiency practices 

outlined in the Order can save more than $2 billion per year; the State's own buildings 

consume over $500 million of electricity per year, and the measures outlined in the Order 

can save California taxpayers $100 million per year. Executive Order S-2-04 requires all 

new and renovated State-owned buildings to meet LEED-Silver or higher certified 

buildings and increase energy efficiency 20 percent by 2015.  

The Sacramento Business Journal’s 2009 Green Business issue lists eleven State-

owned buildings currently LEED certified with another 33 seeking certification in 

Sacramento County. The State needs to be a leader in developing and retrofitting 

environmentally efficient buildings, but we will not see a true shift in the development 

industry until the private sector realizes the economic potential of sustainable 

development because most of the office building stock in Sacramento is and will continue 

to be privately-owned. Appendix A of the City of Sacramento 2030 General Plan 

Technical Background Report (City of Sacramento 2005) reports 3,343 acres of office 

land use designations within the City limits, while the only showing 36 percent of the 

total (1,197 acres) designated “Office Public” to represent different public agency offices. 

Sacramento has seen many new office projects built since 2005. The Downtown 

Sacramento Partnership Strategic Action Plan 2007-2014 (Moore, Iacotono, Goltsman 

Inc. 2006) reports 10 million square feet of office space in downtown Sacramento with a 

goal of adding 1 million additional square feet by 2011. Colliers International’s Office 

Overview, Sacramento, 3rd Quarter 2009 (Colliers 2009) reports 18,289,719 square feet 
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of total office space available in downtown Sacramento. Further, Colliers (2009) reports 

over 9 million square feet of Class-B or Class-C office space exist in the downtown 

Sacramento submarket. This statistic is important because Class-B and Class-C offices 

are usually older structures and not as energy efficient as newly built Class-A structures. 

Sacramento has an enormous opportunity to increase efficiency given the large office 

market and relatively older building stock. 

Industry Perception of Green Buildings 

A developer’s number one obligation is to make a livelihood. While some 

developers are very idealistic, see sustainability as a smart business strategy, and will not 

involve themselves in projects unless some sustainability standards are met. But for most 

decision-makers, they focus on the bottom line. How much will it cost and how much do 

they anticipate to make on the project? Decision-makers have no problem involving 

themselves in sustainable projects if they can achieve desired returns. The general 

consensus around the building industry is sustainable building is a good thing and should 

be practiced, but it simply costs too much. Additional first costs factor in greatly to a 

decision because construction costs rose 25-30 percent between December 2004 and 

December 2007 (Cassidy 2007) (However, availability of financing and lack of tenants is 

the 2009 and 2010 builder’s dilemma). Developers agree that they receive benefits from 

sustainable buildings, but they either don’t believe or don’t know if the benefits outweigh 

the costs. Building Design and Construction magazine published “Green Buildings 

Research White Paper” in 2007 and included the results from 630 real estate industry 

leaders. Eighty six percent of respondents felt green buildings cost more to build than 
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similar buildings, and not by just an incremental amount. Most felt green buildings cost 

more than 6 percent above average and a large group felt green buildings cost more than 

15 percent above average.    

 Fuerst and McAllister (2008) find sustainable building’s relatively low proportion 

of the overall real estate market puzzling given the apparent benefits of certified 

buildings when compared to non-certified buildings. The authors offer reasons why the 

industry may be misinformed or underrepresented about the adoption of sustainable 

features including: imperfect information, split incentives, risk aversion, high discount 

rates, and skill shortages. Developers may be placing unusually high discount rates (i.e., 

factoring for risk) on energy saving technologies and investment opportunities because 

the market is relatively new and may not have the necessary data to make an informed 

decision.  

The Sacramento Business Journal’s 2009 Green Business Issue examines the 

Sacramento industry perception of LEED certification in “Developers Weigh the Need 

for LEED.” The article explains that sometimes developers decide that LEED processing 

cost is too costly and some developers are betting their buildings can be considered 

“green” without ever going through the LEED certification process. Some Sacramento 

developers are betting potential tenants are becoming more aware of environmentally 

efficient design (e.g., reflective roofs, photovoltaic panels) and therefore find it not 

necessary to incur the certification costs. In the article “Developers Weight the Need for 

LEED,” architect Etienne Louw, a principal of Lionakis (Sacramento design and 

planning firm), states “Without LEED certification, a developer’s claim of, ‘My project 
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was designed to meet LEED but we decided not to get it certified’ rings hollow.” Louw 

goes on to question why a developer would go through the trouble of creating a building 

to LEED standards and not get the marketing benefit from it. In our current (2009) 

recession, does a LEED certified building attract tenants that would otherwise lease 

somewhere else if the building was not certified? Will a LEED certified building lease 

faster than a non-certified building? What does a LEED certification do to overall 

building valuation?  

Conclusions  

This introductory chapter shows the need for change in the building industry 

given the societal challenges we face in dealing with climate change. The sections to 

follow will examine what the academic community thinks about the costs and paybacks 

of green building, an explanation of my research methodology to test if the LEED 

certification of 2600 Capitol Avenue makes financial sense, results of my analysis, 

conclusions on LEED certification, and questions and thoughts for further analysis.  
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Chapter 2 

WHAT THE ACADEMIC COMMUNITY THINKS ABOUT GREEN 

Costs of Green 

Because costs are the underlying factor to build sustainably or not, it is important 

to understand the costs associated with sustainable development practices. The costs are 

“hard” and “soft” but the benefits are always “soft.” Hard costs include the fundamental 

materials and labor involved in the building. Developers will consider any work or costs 

associated with the actual construction as hard costs. Costs of materials are usually pretty 

fixed and will not vary as much as soft costs. Costs can include: the cost of construction 

related to the structure itself; and site improvement costs such as grading, sidewalks, 

drainage, and landscaping. Soft costs are the non-brick and mortar expenses that builders 

can’t physically see. Soft costs include costs associated with the planning, design, and 

coordination of a construction project. Costs can include: Architects and engineering 

consultant fees, construction management fees, legal fees, any government fees, LEED 

fees, and any financial costs such as construction period interest and loan fees.  

Yudelson (2008) describes the cost drivers of LEED certification in Table 4.1 of 

“The Green Building Revolution.” The cost drivers include: 

• Level of LEED certification sought

• 

- possible cost increases include zero percent 

(of total construction costs) for LEED Certified; 1-2 percent for LEED Silver, up 

to 5 percent for LEED Gold. 

Stage of the project when the LEED certification decision is made- after 50 

percent completion of construction drawings, things get a lot more costly. 
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• Project type

• 

- with certain project types such as science and technology labs, it can 

be costly to change existing models but models for office buildings are easier to 

change. 

Experience of the design team and construction teams in sustainable design and 

green buildings

• 

- every organization has a learning curve for green projects 

meaning costs go down with experience. 

Types of green technologies involved in the project

• 

- Photovoltaics and green roofs 

are going to add costs no matter what and LEED Gold requires them. 

Level of direction from the owner in establishing priorities for green measures 

and a strategy for including them

• 

- every design team thinks of ideas separately 

without clear leadership from the owner which can lead to huge cost increases. 

Geographic location and climate

 LEED projects also incur additional “soft” costs for additional design, analysis, 

engineering, documentation, energy modeling, and building commissioning. Dennis 

Wilde of Gerding Edlen

- climate can make certain levels of LEED 

certification harder for project types such as labs as well as office buildings. Local 

codes and labor union resistance to change can also add costs.  

2

                                                 
2 Gerding Edlen Development Company, based in Portland Oregon, has developed more LEED certified buildings than 
any company in the world.  

 stated that a lot of soft costs are fixed, and anywhere from 

$175,000-$250,000 is the cost of doing business. He also stated building commissioning 

is the largest soft cost. Building commissioning is a large cost because all of the 

buildings’ systems are involved. Contractors build to specifications and all other systems 
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need to be aligned with one another. The entire building needs to be modulated and 

synced to function properly. Historically, the building industry thought this process was a 

one-time cost, but smart building owners re-commission (i.e., ongoing and sustained 

maintenance) on a regular basis because systems can drift out of original design 

specifications relatively easily. It’s similar to maintaining a performance car. They 

perform great, but one needs to make sure they maintain them to function at their highest 

levels. Building owners commission buildings not only to deliver building systems that 

work, but also set the stage for ongoing, sustained operational success of these systems. 

Commissioning can be one of the most cost-effective ways to reduce operating costs.  

 D’Antonio (2007) examined the LEED certification costs of eleven newly 

constructed office buildings in Colorado as a part of the Governor’s Office of Energy 

Management and Conservation program looking at building efficiency. The authors state 

some project teams incorporate certain requirements of LEED, such as commissioning 

and energy modeling, as business as usual and do not consider them additional costs. The 

relative cost premiums in the study are exaggerated for such project teams because high 

quality design will be included regardless of seeking LEED certification or not3

 D’Antonio (2007) obtained project cost data for eleven State of Colorado-owned 

office buildings through a survey of the project managers. Among other categories, 

project managers provided construction costs per square foot and “LEED premium” to 

categorize the additional costs associated with LEED certification. The cost premium for 

LEED certification ranged from 1 percent to 6 percent of total construction costs. Soft 

. 

                                                 
3 I will further explore establishing a baseline building for comparison in the next chapter, Research Methodology.  
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costs, including LEED registration and certification, LEED documentation, energy 

modeling and commissioning averaged roughly 0.8 percent of the construction costs or 

$1 per square foot. Energy modeling averaged roughly $10,000 across nine projects 

reporting data, with eight projects reporting costs at or below $10,000 and one reporting 

an energy modeling cost of nearly $35,000. Building commissioning costs averaged 

$0.55 per square foot, and accounted for roughly 60 percent of total soft costs. 

 Fuerst and McAllister (2008) categorize two main types of additional costs 

associated with obtaining LEED certification for commercial and office buildings. The 

first set of costs are the payments to the certifying body for the rating of the building and 

the second are the additional production costs associated with meeting the certification 

standards. The authors don’t elaborate on the payments to the certifying body, but do 

point out a number of studies suggest small construction cost premiums of around 2 

percent on average. Fuerst and McAllister (2008) summarize Langdon’s (2007) study 

comparing building costs for LEED certified buildings compared to non-LEED certified 

buildings. Davis Langdon (2007) compared 83 LEED certified buildings with 138 similar 

projects without the goal of achieving LEED certification an average cost premium of 

1.84 percent for 33 LEED projects. The study found no significant difference (0.66 

percent) for projects obtaining a minimum “Certified” status.  “Silver” projects had an 

average cost premium of 2.11 percent, “Gold” projects had an average cost premium of 

1.82 percent, and “Platinum” projects had an average cost premium of 6.50 percent. 

Davis Langdon Company recently (2009) completed a similar study with the Urban 

Green Council comparing the costs of commercial buildings in New York City. Davis 
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Langdon (2009) gathered data through surveys on 107 projects in 2008 and 63 of those 

projects sought LEED certification. Data points included construction costs, design fees, 

LEED design fees, LEED additional fees, and commissioning fees. The authors found the 

average construction costs for LEED certified buildings was $440 per square foot and 

$436 per square foot for non-LEED certified buildings.  

Miller et al. (2008) reports complete cost data sets for green buildings are very 

difficult to secure and the USGBC provides most industry-wide cost data as well as 

anecdotal surveys. Miller et al. (2008) reports LEED certification cost premiums from a 

sample of 26 respondents are three percent for “Certified” projects and 5.5 percent for 

“Silver” projects.  

Kats (2003) also examined the costs of green building and contacted several 

dozen building representatives and architects to secure the cost data from 33 LEED 

certified offices and schools from across the United States compared to conventional 

designs for the same buildings. Kats (2008) states average premium for these green 

buildings of slightly less than 2 percent, or $3-5 per square foot. Kats (2008) suggests a 

0.6 percent cost premium for “Certified” projects, 1.9 percent for “Silver” projects, 2.2 

percent for “Gold” projects, and 6.8 percent premium for “Platinum” projects. The 

majority of the cost is due to increased architectural and engineering design times for 

improved systems, and modeling costs and time necessary to integrate sustainable 

building practices into projects. Kats (2008) also states lower project costs are directly 

correlated with early green building feature incorporation into the design process.  
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A key issue in sustainable development is whether green buildings in general, and 

LEED-certified buildings in particular, cost more to build than non-LEED structures. 

Project budgets are very tight in the current (2009) market and additional project costs 

can mean the difference between project profit and loss. The research shows that a wide 

opinion exists in both the academic and private consultant communities on the additional 

costs for LEED certified buildings. The cost issue will continue to be the main 

prohibitive factor in the mainstreaming of green building throughout California and the 

United States. Industry-wide data is not very conclusive. Most agree green buildings do 

incur additional upfront costs, but the question remains on the worthiness of green 

building benefits as well as the costs compared to the benefits. 
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Table 2.1 

LEED Certification Cost Increases 

Author(s) and 
Year 

Number of 
observations Method Findings 

Yudelson (2008) N/A N/A 
0 % increase for Certified; 1-2% for 
Silver; up to 5% for Gold. 

D’Antonio (2007) 11 
Project manager 
survey 

Ranged from 1-6%. Soft Costs averaged 
0.8% with building commissioning 
accounting for 60% of total soft costs.  

Langdon (2007) 

83 LEED 
certified and 138 
non-LEED 
buildings. 

General cost 
comparison of 
LEED v. 
similar non-
LEED buildings 

Average cost premium of 1.84%. 0.66% 
for Certified, 2.11% for Silver, 1.82% 
for Gold, and 6.50% for Platinum 
projects.   

Langdon (2009)  

63 LEED 
certified and 44 
non-LEED 
buildings in 
New York City 
during 2008.  

Compared 
average 
construction 
costs for LEED 
v. similar non-
LEED 
buildings.   

Average construction cost of $436 per 
square foot for non-LEED buildings and 
$440 per square foot for LEED certified 
buildings. Equates to 0.01% cost 
premium.  

Fuerst and 
McAllister (2008) Multiple studies 

Compared 
findings from 
multiple 
studies.  

Conclude average cost premium is 
around 2.0% based on others findings.  

Miller et al. 
(2009) 26 

Project manager 
survey 

3.0% increase for Certified and 5.5% for 
Silver projects.  

Kats (2003), 
(2008) 33 

Compared 
project costs to 
"conventional" 
design costs 

Average premium of slightly less than 
2.0% or $3-5 per square foot. 0.6% 
increase for Certified, 1.9% for Silver, 
2.2% for Gold, and 6.6% for Platinum 
projects.  

Quantitative Benefits 

The USGBC lists many benefits associated with green buildings. Environmental 

benefits include: enhance and protect ecosystems and biodiversity, improve air and water 

quality, reduce solid waste, and conserve natural resources. Economic benefits include: 

reduce operating costs, enhance asset value and profits, improve employee productivity 

and satisfaction, and optimize life-cycle economic performance. Health and community 

benefits include: improve air, thermal, and acoustic environments; enhance occupant 



27 
 

 

comfort and health; minimize strain on local infrastructure; and contribute to overall 

quality of life. While these benefits all may be valid, most of these benefits are difficult to 

quantify and potential green building developers and investors need to see statistics that 

affect their bottom line. For purposes of this chapter and study, I will examine energy 

savings, rental premiums, selling premiums, and increased productivity.  

Energy Savings 
The U.S. Department of Energy (2005) estimates that buildings consume more 

than 39 percent of all U.S. energy at a cost of over $200 billion per year ($85 billion for 

commercial buildings). This figure is higher than both the transportation and industry 

sectors combined! The EPA’s analysis of building that earned the ENERGY STAR label 

showed energy costs were 40 percent lower than an average building (Broughton 2006). 

The 40 percent lower energy costs means that owners and operators of commercial 

buildings have a $34 billion annual energy savings opportunity if all buildings operated at 

ENERGY STAR efficiency! LEED buildings are seeing upwards of 60 percent energy 

savings using a whole building design approach. Water savings of 20-30 percent are also 

well documented (Broughton 2006). Broughton (2006) reports 20-25 percent savings in 

electricity for well-designed day-lighting systems.  

 Kats (2003) reviewed energy costs for 60 LEED certified buildings in 

Massachusetts and states the average cost of energy per year is approximately $2.00 per 

square foot. When compared to similar non-LEED certified buildings, his sample 

buildings were 25 to 30 percent more energy efficient on average. Specifically, Certified 

buildings were 18 percent more efficient, Silver buildings were 30 percent more efficient, 
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and Gold buildings were 37 percent more efficient. Kats (2003) did not observe any 

Platinum buildings. Kats (2003, p. 4) states, “A reduction, for a 100,000 square foot 

building, worth $60,000 per year, with a 20-year net present value of expected energy 

savings at a 5 percent real discount rate4

 Newsham et al. (2009) conducted a re-analysis of data supplied by the New 

Buildings Institute and the USGBC on measured energy use data from 100 LEED 

certified commercial and institutional buildings. The researchers compared these data to 

the general US commercial building stock. The authors also examined energy use by 

certification level and by energy-related credits achieved in the certification process. 

They found, on average, LEED buildings used 18 to 39 percent less energy per floor area 

than their conventional counterparts. However, the measured energy performance of 

LEED buildings had little correlation with certification level of the building, or the 

number of energy credits achieved by the building at design time. The authors concluded 

that green buildings can contribute substantial energy savings on a societal level, but 

further work needs to be done to redefine green building rating systems to ensure more 

consistent success at the individual building level.  

 is worth about $750,000.” 

 Turnel and Frankel (2008) conducted the original analysis of these data and 

looked at actual energy usage compared to, design submittals during the LEED 

certification process, and to data for the national building stock from more than 5,000 

buildings in the 2003 Commercial Building Energy Consumption Survey (CBECS).  For 

office buildings, the most common and easily comparable building type, energy usage 

                                                 
4 See Chapter 3 (Research Methodology) for all relevant definitions including “real discount rate.” 
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was 33 percent lower in LEED certified buildings when compared to mean energy usage 

in the CBECS database. Turnel and Frankel (2008) found that energy modeling is 

actually very similar to actual building performance. In fact, the average ratio between 

measured and designed energy usage was “remarkably close” at 0.92. Newsham et al. 

(2009) point out the important limitation of Turnel and Frankel’s work is they did not 

perform any statistical tests on the data. Rather, they were content in drawing conclusions 

based on trends in average values and suggested that average trends may be spurious. 

Turnel and Frankel (2008) laid the groundwork for Newsham (2009) to conduct a 

regression analysis of energy usage and certification level to test the effect more 

effectively. Newsham (2009) produced outcome variables through statistical tests for all 

observed buildings including modeled energy savings and percent energy saved in order 

to draw specific conclusions about the entire sample. Regression analyses are more 

effective in testing theories because you can see exactly how much “y” affects “x” and 

enables the researcher to draw general conclusions based on the entire sample instead of 

noting trends in data.  

 Diamond et al. (2006) examined actual energy use in 21 LEED certified 

buildings. The authors determined actual energy use from utility billing data. Diamond et 

al. (2006) used the LEED certification documentation submitted to the USGBC to obtain 

modeled energy data for the as-designed building as well as the baseline building for 

comparison. The authors found energy use was 1 percent lower than modeled usage and 

27 percent below baseline on average. Furthermore, the number of LEED energy credits 

obtained in the certification process did not correlate with actual energy use per floor 
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area. The authors called for more research on modeled and actual energy use compared to 

LEED credits. 

Table 2.2 

LEED Certified Project Energy Savings 

Author(s) and 
Year 

Number of 
observations Method Findings 

Broughton (2006) N/A N/A 

60% energy savings in LEED 
buildings combined with 
Whole Building Design 
approach. 20-30% water 
savings and 20-25 electricity 
costs savings for well-
designed day-lighting 
systems. 

Turnel and 
Frankel (2008) 

100 LEED 
certified buildings 
and 5,000+ non-
certified 
commercial 
buildings 

Compared actual energy 
usage for 100 LEED 
certified projects, energy 
design model submitted in 
LEED certification process, 
and energy usage for 5,000+ 
similar buildings in the 2003 
Commercial Building 
Energy Consumption Survey 
(CBECS). 

LEED certified office building 
energy usage was 33% lower 
than mean energy use in the 
CBECS database. Energy 
modeling is very close to 
actual usage at a ratio of 0.92.  

Newsham et al. 
(2009) 

100 LEED 
certified buildings 
and 5,000+ non-
certified 
commercial 
buildings 

Built on Turnel and Frankel 
(2008) and compared actual 
energy usage for 100 LEED 
certified projects, energy 
design model submitted in 
LEED certification process, 
and energy usage for 5,000+ 
similar buildings in the 2003 
Commercial Building 
Energy Consumption Survey 
(CBECS). 

LEED certified office 
buildings used 18-39% less 
energy than their conventional 
counterparts. Also, energy 
performance had little to do 
with the level of certification.  

Diamond (2006) 
21 LEED 
certified buildings 

Compared utility billing data 
to modeled energy usage and 
baseline submitted in LEED 
certification documents.  

Actual energy usage was 1 
percent lower than modeled 
usage and 27% below 
baseline. Number of LEED 
credits obtained did not 
correlate with actual energy 
use per floor area.  
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Rental Premiums  
Fuerst and McAllister (2008) report that much of the research on pricing effects 

of sustainable features in commercial property has been normative (i.e., analyzing what 

the price effect should be rather than what the price effect actually has been). Studies 

have focused on quantifying expected price effects of sustainable features in commercial 

real assets rather than measuring observed effects (see Ellison et al. 2007). Developers 

who pay more for energy saving features may assume that they can charge tenants higher 

rents. The 2009 Sacramento economic and real estate climate may not permit premiums 

when so much space is vacant.  Colliers (2009) reports that total Sacramento-area office 

vacancy at 20 percent during the third quarter of 2009. The Downtown Class-A market 

remains somewhat healthy and stable at 8.1 percent vacant. It should be noted that the 

nature of the lease contract5

CoStar Realty Group (2007) found that LEED buildings experienced 3-4 percent 

occupancy rate improvements over non-LEED buildings. They also found LEED 

buildings experienced $11 rental per square foot premiums, and resale premiums of $181 

per square foot. Gerding Edlin’s green building presentation states that multiple research 

efforts show worker productivity increasing from 3-10 percent in LEED buildings. 

CoStar’s interviews with the leading real estate investment trusts (REITs) found green 

 determines whether tenants benefit directly from reduced 

energy and other utilities. Tenants with net rental contracts pay these costs directly and 

therefore should be attracted to lower operating costs. Nonetheless, LEED certified 

buildings should be able to attract increased rents in normal times. 

                                                 
5 I will explain and define different lease structures in Chapter 3 (Research Methodology).   
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building owners can expect an average increase in value of 7.5 percent and average 

increase of return on investment (ROI) of 6.6 percent when compared to non-LEED 

buildings.  

 Fuerst and McAllister (2008) investigated the price differentials between 

LEED/Energy Star certified buildings and non-certified commercial buildings in the US. 

The authors tried to provide a theoretical and empirical grounding for the expected rent 

differential between LEED and non-LEED buildings. The empirical analysis compared 

certified buildings to non-certified buildings in the same submarket controlling for a set 

of hedonic building characteristics including age, location, and number of stories.  

The consideration that a good is a bundle of characteristics is the basis for hedonic 

regression modeling.  Each characteristic has its own market and the regression 

determines each characteristic’s price independently from the other components. Hedonic 

regression also incorporates the assumption that the sum of the total prices of 

characteristics dictates the total price of the “ith” good. In the simplest of terms, 

regression analysis is a statistical technique used to find relationships between variables 

to predict values. Essentially, Fuerst and McAllister’s (2008) hedonic model measured 

price differences between certified buildings and randomly selected non-certified 

buildings in the same submarket controlling for differences in age, height, quality, and 

submarket. Fuerst and McAllister (2008) ran a rental regression for a sample of 197 

LEED and 834 Energy Star buildings as well as over 15,000 comparison buildings. The 

regression results suggest that LEED certified buildings have an average rental premium 

of 4-5 percent.  
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 Eicholtz, Kok, and Quigley (EKQ) (2009) used a hedonic regression framework 

to investigate the effect of certification on the asking rents of 694 LEED certified or 

Energy Star office buildings. Using Geographic Information Systems (GIS) techniques, 

they controlled for location effects by identifying other office buildings in the CoStar 

database within a radius of 0.2 miles of each other. Surprisingly, they found no 

significant rent premium for LEED certified buildings. However, when they used 

“effective rents” which reflect the effect of different occupancy levels in the rental 

income of properties (i.e., nominal asking rent multiplied by the occupancy rate), they 

found a nine percent premium for LEED certified. These findings indicated that LEED 

certified buildings might have higher occupancy rates when compared to similar non-

certified buildings.  

EKQ (2009) model may be flawed because there are likely to be different 

qualities of location even in the 0.2-mile radius. Furthermore, the study only looked at 

rent and price premiums and at the costs of development. The study cannot make any 

findings on what is the better development decision because the authors cannot compare 

the first costs of development to the benefits. Kats (2003) reports because of cost and rent 

differences by location, “you really need to compare the costs and benefits of 

conventional and green designs for the same building only.” Kats shows the importance 

and value of case studies. Buildings need to be approached on an individual basis because 

every project and market is different.  
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Sales Price Premium 
 A number of studies have drawn upon the CoStar database of US properties to 

identify the effect of certification on sales prices and rents. To control for differences 

between their sample of 927 certified buildings and a larger sample of non-certified 

buildings, Miller et al. (2009) included a number of control variables such as size, 

location, and age in their regression framework. Miller at al. (2009) compared sales 

prices for LEED certified and Energy Star buildings to non-certified buildings using data 

from the CoStar database and place filters on buildings including only Class-A office 

buildings, 200,000 square feet or more, five stories or more, built since 1970, and multi-

tenanted. The authors reported that the average LEED impact on sales price per square 

foot is a positive 9.94 percent or roughly 10 percent. A limitation on their model is they 

failed to control for location. The authors identified rental and sales price premium for 

certified buildings compared to non-certified buildings in the same metropolitan areas. 

However, if certified buildings tend to be more likely to be in higher rent areas, observed 

premiums may include a location as well as a certification premium. EKQ (2009) 

reported 19 percent sales price premium for Energy Star buildings, but no statistically 

significant sales price premium for LEED certified buildings.  

 Fuerst and McAllister (2008) reported a 25 percent sales price premium for LEED 

certified buildings when compared to similar non-certified buildings. The authors 

reported median sales price premiums per square foot of $194 for Certified, $252 for 

Silver, and $232 for Gold projects compared to a sample mean sales price of $113 per 

square foot. Fuerst and McAllister (2008) offer possible reasons for sales price premium 
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including effects on capital value of higher rental income, lower operating costs, 

increased occupancy rates, and a lower risk premium.  

Table 2.3 

LEED Rental and Sales Price Premiums 

Author(s) and 
Year 

Number of 
observations Method Findings 

CoStar (2007) N/A N/A 

$11 per square foot rental premium and 
$181 per square foot resale premium 
for LEED certified buildings. 

Fuerst and 
McAllister 
(2008) 

197 LEED 
certified, 834 
Energy Star, and 
15,000+ 
comparison 
buildings. 

One regression model 
with rent per square 
foot as the dependent 
variable and one model 
with sales price per 
square foot as the 
dependent.  

LEED certified buildings have an 
average rental premium of 4-5% and 
sales price premium of 25%. 
Specifically, sales price premium (per 
square foot) of $194 for Certified, $252 
for Silver, $232 for Gold projects 
compared to an average of $113 per 
square foot.  

Eicholtz, Kok, 
and Quigley 
(2009) 

694 LEED 
certified and 
Energy Star 
buildings from 
the CoStar 
database.  

Captured all similar 
buildings in a 0.2-mile 
radius (using GIS) of a 
LEED certified building 
and compared rents and 
sales price.  

No significant premium for base rent 
but 9% premium when looking at 
"effective rents." Shows higher 
occupancy rates in LEED certified 
buildings. No statistically significant 
sales price premium for LEED certified 
buildings.  

Miller et al. 
(2009) N/A 

Filtered similar 
buildings to only Class-
A, over 200,000 sq. ft., 
5-stories or more, built 
after 1970, and multi-
tenanted.  

Average sales price premium is roughly 
10%.  

 

Other Benefits 
A harder component of sustainable design to quantify is improved air quality. 

Employees seem to be more productive and miss fewer days of work when they are 

located in naturally lit and well-ventilated environments. A 2003 study by the Lawerence 

Berkeley National Laboratory found that improving indoor air quality could save US 

businesses up to $58 billion in time lost due to illness each year, with another $200 

billion earned in increased worker performance. Fewer sick days lead to more 
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productivity. Four attributes of green design – increased ventilation, increased daylight, 

improved temperature controls, and improved lighting controls have been positively and 

significantly linked with increased productivity. Increased productivity because of 

increased indoor environmental quality is not surprising considering Americans spend 90 

percent of their time indoors. EPA (2003) reports indoor concentration of pollutants can 

be 10 or even 100 times higher than outdoor concentration. Lawrence Berkeley (2003) 

report increases in tenant control over ventilation, temperature, and lighting each provide 

measured benefits from 0.5 percent up to 34 percent. Average measured workforce gains 

include 7.1 percent for lighting control, 1.8 percent for ventilation control, and 1.2 

percent for thermal control.  

 Kats (2003) reported all LEED certified buildings address some combination of 

measures that help reduce the pollutants that cause sickness and increase health care 

costs; improve air quality of lighting and increase use of day lighting; and increase tenant 

control and comfort. Gold and Platinum level buildings are more comprehensive in 

applying indoor air quality-related measures and therefore should provide larger 

productivity and health benefits than Certified or Silver level green buildings.  

Yudelson (2008) also examined tax benefits that green projects can receive. Many 

states offer tax incentives for green projects. For example, Oregon and New York offer 

state tax credits and Nevada offers property and sales tax abatement for green projects. A 

100,000 square foot LEED Platinum building in Oregon can receive a net-present-value 

credit of up to $2 a square foot. New York projects meeting state environmental goals can 

claim up to $3.75 per square foot against their state tax bill. LEED Silver projects in 
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Nevada can abate up to 50 percent of their property tax bill. Assuming the tax is 1 percent 

of value, the savings can be up to 5 percent of the building’s value, which is much higher 

than the cost of achieving LEED Silver (Yudelson 2008). The 2005 Federal Energy 

Policy Act entices green development by offering two major tax incentives. Owners can 

receive up to a 30 percent federal tax credit for both solar thermal and electric systems; 

and owners can also receive a federal tax deduction of up to $1.80 per square foot for 

projects that reduce energy use for lighting.  

Fuerst and McAllister (2008) reported that LEED certified buildings could also 

experience decreased regulatory risk for investors. That is, LEED certified buildings 

appear to be less risky than a non-certified building and can receive insurance benefits 

that non-green buildings cannot. Novato, California based Fireman’s Fund Insurance 

Company has pledged that if a fire occurs in a building that has been selling energy back 

to the grid, the insurer will pay for the loss of income. This policy supporting sustainable 

development could amount to hundreds of thousands of dollars for larger operations. The 

policy amendments guard against specific exposures not covered by traditional policies 

for new green buildings under construction and existing buildings undergoing green 

renovations, including the previously mentioned loss of earnings. Fireman’s Fund 

broadened reimbursements of soft costs to cover reasonable building commissioning 

expenses and other costs associated with certification. The company also broadened the 

definition of “loss of rental value” to include additional time needed to match the level of 

green certification incorporated into the building prior to the loss. Green buildings will 

usually have lower insurance costs than non-LEED buildings because health-related 



38 
 

 

liabilities are lower, and these lower costs are especially important to self-insured 

businesses (Fireman’s Fund 2008).  

Conclusions  

Unfortunately, comprehensive and conclusive studies do not exist that compare 

the costs and benefits of LEED certified buildings on a mass scale. The studies 

mentioned above show LEED certified buildings typically cost 0-10 percent more than a 

comparable non-certified building. The studies indicate LEED certified buildings 

commonly save 20-30 percent in energy costs. Studies also show LEED certified 

commonly command 0-10 percent higher rents and 10-25 percent higher selling prices 

when compared to similar non-certified buildings. Other benefits include improved air 

quality, employee productivity, tax benefits, and lower risk assessments. But what does 

this all mean? How does a developer make a decision to build a LEED certified building 

or not? The research indicates too much variability exists between markets and individual 

buildings to place a one-size-fits-all model on assessing green buildings. The next chapter 

will introduce my model for testing the attractiveness of LEED certification of 2600 

Capitol Ave.  
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Chapter 3 

RESEARCH METHODOLOGY 

Introduction 

 This chapter describes the process I used to develop a test for the attractiveness of 

LEED certification for 2600 Capitol Avenue.  I will give a brief background behind my 

reason for developing a case study, define key terms associated with my study, define the 

LEED-Core and Shell rating system, describe my data collection process, and finally 

show the reader how I will conduct the test to show the attractiveness (or lack there of) 

for LEED certification of 2600 Capitol Avenue.  

Justification of Case Studies 

 I originally wanted to conduct a regional study of LEED certified buildings that 

would compare the costs and benefits of certified buildings to non-certified buildings in 

Northern California. I soon realized a study of such magnitude would nearly be 

impossible for many reasons. Building cost and performance data are extremely hard to 

obtain. Project owners are usually not willing to share construction costs and associated 

levels of return to the public. In addition, every building is different, so it would be very 

difficult for me to establish some sort of broad baseline for comparison.  

As the previous chapter explains, many studies show the benefits of LEED 

certified buildings and many studies show the costs of LEED certified buildings. 

However, not many studies show LEED certification as a “ground up” investment 

decision. So how would I be able to show LEED certification as an investment decision? 

Showing a “ground up” approach to LEED certification from the project owner’s 
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perspective is necessary because project owners either pursue LEED certification for 

newly constructed buildings or perform retrofits for existing buildings. The development 

community and public should see the entire process that goes into the decision to pursue 

LEED certification. I am not aware of any studies that look at LEED certification as an 

investment decision in the greater Sacramento region.  

Key Terms 

 Before I detail my data collection process, I feel it is necessary for me to define 

key terms that are fundamental to understanding the real estate development and LEED 

certification processes, as well as my test method.  

 The concept of present value reflects the reality that money has time value. Time 

value of money simply means that a dollar today is worth more than a dollar tomorrow. If 

an investor can chose between receiving $1 today or receiving $1 in the future, the proper 

choice will always be to receive the $1 today because the investor can invest the dollar in 

some opportunity that will earn interest for the investor. Investors would rather have cash 

immediately than having to wait and therefore must be compensated by borrowers for not 

having cash on hand for other investments.  

 When determining how much a borrower should pay today for an investment that 

the borrower expects to produce income in the future, the borrower must discount the 

income received in the future to reflect the time value of money.  The discounted cash 

flow (DCF) model is the most widely used and reliable method of simulating the 

performance of a real estate investment over a determined number of years (i.e., holding 
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period). The DCF model takes all future cash flows and discounts them to reflect their 

present values. Applying the correct discount rate (e.g., real discount rate) to an 

investment can be a difficult task, and usually represents two different things. The real 

discount rate must first represent the time value of money as well as a risk premium. The 

risk premium reflects the extra return investors demand for the risk that the cash flow 

might not materialize at all. Higher risk premiums correlate with riskier projects. Another 

way to look at the discount rate is to choose a rate that would earn the company a similar 

return if the company invested the money elsewhere. For example, if an investment of 

$100,000 will earn 5 percent interest somewhere else, the company should use 5 percent 

as the discount rate.  

 Net present value (NPV) is total present value of a time series of discounted cash 

flows. The NPV method provides a decision-making tool for investors because it 

measures the present value excess or shortfall of cash flows, once financing or return 

requirements are met. NPV is an indicator of how much an investment adds to a firm. 

Strictly from a financial perspective, the general rule of thumb for NPV is to accept a 

project with a positive NPV and reject a project with a negative NPV. A firm should 

invest in the project that produces the highest NPV. Many other factors go into an 

investment decision but the NPV method is a good starting point to understand the real 

estate investment decision-making process.  

LEED for Core and Shell 

 Speculative development is exactly what the name implies because it is 

speculative. Developers build buildings speculating a demand for a certain use and do not 
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have leases on tenants ready to move in. The incoming tenants will have the final say on 

the floor plans and the LEED for Core and Shell Rating System (LEED-CS) provides a 

certification process for speculative development. LEED-CS acknowledges the limited 

influence a developer can exert in a speculatively developed building and encourages the 

implementation of green design and construction practices in areas where the developer 

has control (USGBC 2006). Interior space layout, interior finishes, lighting, mechanical 

distribution, and other tenant related systems are often outside the direct control of the 

developer. Thus, the scope of a LEED for Core & Shell project is limited to those aspects 

of the project over which the developer has direct control (USGBC 2006). It is the 

responsibility of the developer/owner to identify which LEED rating system to use for the 

LEED building certification. The 2600 Capitol Avenue project team chose to pursue 

LEED-CS because it did not know who would be occupying the building when the team 

started the planning and design process.   

Data Collection 

The first thing I needed to do was locate cost and performance data for a LEED 

certified building (preferably in Sacramento) and find data for a similar non-certified 

building. I stumbled upon the opportunity by chance in an unrelated meeting. Bob Chase, 

LEED Accredited Professional (LEED AP) and former Chief Building Official of the 

City of Sacramento, informed me that Mike Heller just completed a LEED certified 

office building and Mike made his cost data available to him. Mike is a native 

Sacramentan and started Heller Pacific Inc. in 1997. Heller Pacific is a real estate 

development firm specializing in office, retail, and mixed-use development. Loftworks is 
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an urban development partnership between Mike Heller and Mark Friedman (President of 

Fulcrum Property).  

Bob told me that Mike estimated the LEED-Gold building cost 1.6 percent above 

baseline. I told Bob that I was looking for data to conduct a case study on the costs and 

benefits of a LEED certified building compared to a standard Class-A office building for 

my thesis. Bob told me he would help me set up a meeting with Mike to discuss the idea.  

 
Source: Lionakis 
Figure 3.1. 2600 Capitol Avenue Site Plan 

The beauty of 2600 Capitol Avenue (for purposes of a case study) is Loftworks 

developed the building from the ground-up. Loftworks looked at different development 

options and efficiency improvements before the construction crews started work. 

Loftworks went through the exact exercise (before they made the investment decision) 

that I was looking to examine in my thesis. What are the costs and benefits of a LEED 
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certified building? Do the benefits outweigh the costs when compared to a similar non-

certified building? 

 I met with Bob Chase and Mike Heller in August 2009 to discuss my thesis idea. I 

told Mike that I was having an extremely difficult time locating reliable green building 

data and was interested in making his building the focal point of my thesis. Mike 

reiterated what I thought previously about the Sacramento development community’s 

thoughts towards green building. He said many builders think the costs of LEED 

certification are substantially higher than they really are, and Sacramento as a whole 

would benefit from a study that shed light on the real costs and benefits of LEED 

certification.6

Mike told me his company and all associated building data would be at my 

disposal for purposes of my thesis. He sent an email to Patrick Malloy of Heller Pacific, 

A.P. Thomas Construction, Rob Jensen of EMCI Engineering, and Nick Dokis of 

Lionakis Building Design Group informing them I would be analyzing 2600 Capitol 

Avenue for my thesis, and to please make all data and resources available to me. Mike 

thought it would be a good idea for me to meet with the project development team as a 

whole to discuss the development and LEED certification process for 2600 Capitol. Nick 

Dokis very graciously offered the Lionakis conference room as a meeting place for all of 

us. I must point out the rarity of the opportunity Mike Heller gave me. Most developers 

 

                                                 
6 This may be obvious to many, but I must note that higher costs and unknown benefits are not solely responsible for 
green building not reaching the masses in Sacramento. The greater economic climate is the over-riding reason why 
developers are not developing more LEED certified buildings. Project financing is nearly impossible to secure today 
and vacancy rates are rising every quarter in the commercial and office markets. As a whole, new commercial and 
office development does not make financial sense today.  
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do not share their investment decision data with anyone but their paid consultants and 

internal staff. This case study is a truly unique opportunity to go back and analyze a green 

building investment decision.7

 I met with part of the 2600 Capitol project team including Bob Chase (who was 

the Chief Building Official for the City of Sacramento at the time of construction), 

Patrick Malloy from Heller Pacific, as well as Nick Dokis and Jeffrey Justice from 

Lionakis on October 1, 2009. The team explained to me the process they went through 

when exploring LEED certification for 2600 Capitol Avenue.   

 

The key to a successful LEED certification process is to define the sustainability 

goals before the design process begins. The entire project team including developer, 

architect/designer, engineers, and contractor meet for an “eco-charette.” The interactive 

meeting may last multiple days and gives the developer a chance to explain the project 

vision and define sustainability goals to the entire project team. The architect designs a 

building concept and the project team goes through and evaluates each LEED credit. The 

2600 Capitol team went through each credit and marked “yes”, “no”, or “maybe.” The 

team identified how much each credit would cost (including hard and soft costs) and then 

made a final decision. The project team identified total costs for different levels of 

certification. The project team gave me the LEED checklist with additional costs 

associated with each credit, a summary matrix for LEED certification, and a cost sheet 

that separates baseline costs and additional LEED costs (see Appendix). They key to my 

                                                 
7 It is not everyday a graduate student has a meeting with highly paid development company staff and consultants to 
recreate the development and decision-making process for academic purposes.  I commend Mike Heller and the entire 
project team for their commitment to educating the public on the benefits of green building, and making confidential 
company resources available to me for educational purposes. 
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study is to place present values on additional costs incurred due to LEED certification as 

well as cost savings due to greater efficiencies.  

Present Values of LEED Costs 

Some developers only assess first costs when considering a sustainable 

development, especially if the project developers do not retain ownership over the long 

term. Nevertheless, the first-costs approach, although essential to any financial analysis, 

can be misleading because many sustainable practices often show their value through 

savings over time. I needed to aggregate cost savings related to a green component over 

time and calculate a net present value for the component.  

 The project team informed me that establishing a baseline for comparison is 

always a difficult task. Smart design teams will incorporate design measures that earn 

LEED credits and may not necessarily incur additional costs. The project team suggested 

that I use the initial designed building as my baseline comparison. This building 

represents a high-quality Class-A office building and A.P. Thomas provided an estimate 

of how much this building would have cost to build, and EMCI provided me with an 

estimate of how much this building would cost to operate. 

 I will use a discounted cash flow (DCF) model to test the costs and benefits of 

2600 Capitol’s LEED certification. My process includes the following steps: 

• I will use a 25-year holding period and assume 2600 Capitol Avenue is a long-

term investment. 
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• I will first identify each LEED credit that incurred an additional cost to the 

baseline project budget. 

• I will next identify if the cost has an associated monetary benefit. I define a 

monetary benefit as any cost savings because of increased efficiency when 

compared to baseline machinery and design.  

• I will take the up-front hard and soft costs associated with each credit and use that 

number as my “initial investment” cost. I will use the cost savings as my cash 

flow inputs over a 25-year life cycle.  

• I will then total all present values, and then I will compare all additional costs to 

all associated monetary benefits to give me a net present value for LEED 

certification of 2600 Capitol. 

The next chapter will show a detailed analysis of each LEED credit and 

associated present values when compared to the designed baseline Class-A office 

building. The chapter will also provide reasons why the tenants of 2600 Capitol Avenue 

chose to lease the building.  
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Chapter 4 

LEED CERTIFICATION COST/BENEFIT ANALYSIS 

Introduction 

 This chapter provides the results of my cost/benefit analysis of pursuing LEED 

certification at 2600 Capitol Avenue. This investment decision lends itself for a case 

study because the project team already gathered the cost and performance data. I have the 

luxury of plugging in real cost and performance data to a discounted cash flow model, 

and do not have to make false or unrealistic assumptions about upfront costs or energy 

savings. I am not claiming my analysis has the same level of financial detail as a 

developer’s would. I know much more goes into a site analysis and pro forma of a 

building. However, my analysis does capture additional upfront costs associated with 

LEED certification as well as cost savings over time due to greater efficiencies. I will 

first detail the A.P. Thomas cost sheet and compare the first costs of a proposed Class-A 

office building and the LEED-Gold building as built. Next, I will detail the energy 

savings associated with the building’s efficient HVAC system when compared to a 

standard HVAC system of a comparable sized building. Finally, I will present the results 

of my discounted cash flow (DCF) model and detail the tenant’s sentiments of why they 

chose the building. 

Upfront Costs 

 Whether a green feature adds a construction cost premium depends on the starting 

point. Green premiums diminish when project teams start the design process with a whole 

building approach. After the project team discussed project goals and design, A.P. 
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Thomas developed a construction cost sheet for an office building at 2600 Capitol 

Avenue. The cost sheet details hard costs for a Class-A office building and also 

additional hard costs for the LEED-Gold designed building (see Table 4.1).  

Table 4.1 

2600 Capitol Avenue Construction Costs 

CSI 
Code Description    Total Value   LEED Costs  Notes 

1-01000 GENERAL CONDITIONS  $    243,470   $12,000  
Recycling 
Program/Documentation 

2-02000 SITE WORK   195,506   13,250  SWPPS 

3-02800 LANDSCAPING    27,240   4,500  
Low water use 
planting/Added hardscape 

4-03000 CONCRETE   494,580   -   
5-04000 MASONRY   10,962   -   

6-05000 STEEL    1,402,624   -    
Recycled content in steel is 
standard 

7-06200 CARPENTRY   129,322   -     
8-06400 CABINETRY   16,116   -     
9-07200 INSULATION   27,090   -     
10-0790 WATERPROOFING   235,811   -     

11-0810 
DOORS, FRAMES, & 
HARDWARE  117,976   -   

12-0880 
GLASS & 
GLAZING   1,012,100   20,000  

Premium glazing for 
energy savings 

13-0925 
EXTERIOR 
FINISHES   517,318   -     

14-0930 CERAMIC TILE & STONE  106,830   -     
15-0950 ACOUSTIC TREATMENT  -     -     
16-0968 FLOORING   44,390   2,250  Walk-off mat 

17-0990 
INTERIOR 
FINISHES   29,800   2,500  No VOC paints 

18-1000 SPECIALITIES   75,510   -     
19-1145 SPECIAL EQUIPMENT  -     -     
20-1250 WINDOW TREATMENT  -     -     

21-1300 
SPECIAL ROOMS & 
SYSTEMS  -     -     

22-1400 LIFTS & ELEVATORS  216,000   -     

23-1540 PLUMBING   145,402   12,200  
Two showers and two low-
flow fixtures 

24-1550 FIRE SPRINKLERS   116,435   -     

25-1580 HVAC   448,578   60,000  
Premium HVAC unit and 
controls 

26-1600 ELECTRICAL   283,670   23,000  
Lighting controls/Premium 
fixtures 
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 SUBTOTAL   $ 5,896,730   $  149,700   

 
LIABILITY 
INSURANCE 0.9%  53,071   $      1,347   

 OVERHEAD 2.8%  165,108   $      4,192   
 PROFIT 1.0%  58,967   $      1,497   

 TOTAL PROJECT COST  $ 6,173,876   $  156,736   

 OTHER COSTS     
 PERMITS & FEES   $                -     $              -     
 ARCHITECTURAL FEES  $                -     $              -     
 TOXIC REMOVAL   $                -     $              -     
 TESTING   $                -     $              -     

 
PRECONSTRUCTION 
SERVICES  46,000   -   

      
 SUBTOTAL   $      46,000   $              -     

 
LIABILITY 
INSURANCE 0.9%  $           414   $              -     

 OVERHEAD 2.8%  $        1,288   $              -     
 PROFIT 1.0%  $           460   $              -     

 TOTAL OTHER COSTS  $48,162  -     

 TOTAL ALL COSTS   $ 6,222,038   $  156,736  
2.52% above baseline for 

LEED certification 
Source: A.P. Thomas and Heller Pacific (2009) 

 Table 4.1 shows the hard costs to build a Class-A office building as well as the as-

built LEED-Gold building.  I added all of A.P. Thomas’ construction cost line items for a 

total of $6,222,038 to construct a Class-A office building. Each line item had a 

corresponding LEED cost if applicable. Additional costs for LEED totaled $156,736, 

which is 2.52 percent above baseline construction costs. However, I also added additional 

LEED fees and other soft costs associated with LEED certification design, engineering, 

and consulting to my total. Table 4.2 shows all additional costs associated with LEED 

certification for a total of $192,611 above the $6,222,038 baseline8

                                                 
8 It should be noted that the baseline design was a Class-A office building intended to reach above average levels of 
energy efficiency and natural light. I cannot make assumptions after the fact, but additional costs to get to LEED 
certification may be higher with less experienced design teams.   

. Using the numbers 

that Lionakis and Heller Pacific provided me, upfront LEED costs (i.e., the green 
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premium) for 2600 Capitol Avenue is 3.10 percent above baseline. Now that I have my 

additional upfront investment calculated, I will next show how I developed my energy 

savings cash flow to test if the additional upfront investment makes sense.  

Table 4.2 
Total Project Costs 

   LEED Costs  Class-A Office 
HARD COSTS   
A.P. THOMAS  $      156,736   $      6,222,038  
SOFT COSTS   
Lionakis  $        29,000   $                     -    
Cunningham 
Engineering  1,500   $                     -    
EMCI  3,000   $                     -    
Subtotal  $        33,500  $                     -    
LEED FEES   $                     -    
Registration  $             450   $                     -    
Submittal Review  1,925   $                     -    
Subtotal  $          2,375   $                     -    
 TOTAL COSTS   $   + 192,611   $      6,222,038  
Percent above baseline 3.10% 

Source: Lionakis and Heller Pacific (2009) 

Associated Savings 

Each line item in A.P. Thomas’ cost sheet does not have an associated operating 

cost savings. Here is a summary of the additional costs and associated operational 

savings: 

• $12,000 for recycling and documenting construction materials earns two LEED 

credits but does not provide an operational savings; 

• $13,250 for Stormwater Pollution Prevention Plans for Construction Activities 

(SWPPPS) earns one LEED credit but does not provide an operational savings; 
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• $4,500 for low-water landscape earns one LEED credit and provides operational 

savings, but water use data was not available for this study;  

• $20,000 for premium window glazing earns one LEED credit and provides 

operational savings that I will detail in the next paragraph; 

• $2,250 for a walk-off mat at the building’s entrance earns one LEED credit but 

does not provide an operational savings; 

• $2,500 for using interiors paint without volatile organic compounds (VOC) earns 

one LEED credit but does not provide operational savings.  

• $12,200 for two showers (for bike commuters to bathe) and low-flow fixtures 

earns two LEED credits and provides operational savings, but water use data was 

not available for this study; 

• An additional $60,000 (base system of $448,578) for an efficient HVAC system 

earns three LEED credit and provides operational savings that I will detail in the 

next paragraph; 

• $23,000 for lighting controls and premium fixtures earns one LEED credit and 

provides operational savings that I will detail below.  

Given that office buildings are heating and cooling dominated places, electricity 

costs from heating and cooling usually represent an office building’s largest operating 

expense. My initial meeting with the project team shed light on how efficient 2600 

Capitol Avenue really is. I knew the financial attractiveness of this project hinged upon 
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the energy savings from an efficient HVAC system and who received the benefit of the 

savings. 

Rob Jensen of EMCI Engineering designed 2600 Capitol Avenue’s HVAC system 

and provided me with operating cost modeling data. I met with him to discuss how I 

should set my baseline energy costs and associated savings due to a high-efficient HVAC 

system. Rob told me that a standard Title 24 HVAC system in a 60,000 square foot 

building costs $1.85 to $2.38 a square foot per year. Energy costs range from $111,000 to 

$142,800 per year given Sacramento’s climate, user preferences, and SMUD’s electricity 

rates. My energy cost baseline is the standard HVAC system at $111,000 to $142,800 per 

year.  

Rob informed me that he designed the system to reduce energy consumption, 

increase net positive cash flow, and increase tenant comfort while maintaining a 

competitive cost. After one year of data collection and management, Rob told me his 

efficient system at 2600 Capitol Avenue cost $0.90 to $1.10 per foot, or $54,000 to 

$66,000 per year. Energy savings due to an efficient HVAC system average $66,900 per 

year (see Table 4.3).  
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Table 4.3 

Energy Savings 

  Cost per Foot Range   Cost per Year Range  

Average 
Savings per 

Year 
Title 24 
HVAC Syetm  $1.85   $2.38   $111,000   $142,800   
2600 Capitol 
Efficient 
System   $0.90   $1.10   $54,000   $66,000   
Savings     $57,000   $76,800   $66,900  

Source: EMCI (2009) 

 I used the $66,900 in energy savings as my cash flow input for my DCF model 

because of how Loftworks structures its leases. Most office project owners structure full 

service gross leases for their tenants. The property owner is responsible for the payment 

of taxes, maintenance, insurance, and utilities in full service gross leases. The base rent 

figure includes all of these costs. The tenant is typically responsible for his or her own 

property insurance, taxes, and any excess utility consumption beyond building standards. 

The tenant is typically responsible for their proportionate share of any increase in base 

operating expenses over a base year or expense stop. Meaning, the project owner 

(Loftworks) realizes the energy savings overtime because it pays the utility costs.  

Discount Cash Flow Model of LEED Costs and Benefits 

  My discount cash flow model is a financial analysis of pursuing LEED 

certification. The reader should not look at this model as a representation of pursuing 

development of an office or not. This model is not a representation of the highest and best 

use of the property. This model assumes that Loftworks previously decided to develop an 

office building and had a choice between developing a Class-A office building or the 

LEED-Gold office building as built.  
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 I identified a total upfront cost premium of $192,611 (3.10 percent above 

baseline) for LEED-Gold certification. The efficient HVAC system saves $66,900 per 

year in electricity costs and has a 25-year life cycle. I chose an eight percent discount rate 

because an eight percent return on investment is industry standard in normal times9

Table 4.4 

. 

Upfront costs and long-term benefits associated with LEED certification of 2600 Capitol 

Avenue produces a net present value (NPV) of $482,900, and an internal rate of return 

(i.e., required percentage of return to break even or expected level of return on an 

investment) of 34.7 percent. Not factoring for the time value of money, Loftworks’ 

LEED certification investment should pay for itself in less than three years. Given 

today’s economic climate and real estate market, pursuing LEED certification at 2600 

Capitol Avenue makes sense financially and includes many other benefits.  

Discount Cash Flow Model Summary 

 Total LEED 
Investment 
(Upfront 
Costs)  

 Cost Savings 
per Year  

 Holding 
Period 
(years)   Discount Rate  

 Net Present 
Value (NPV)  

 Internal Rate 
of Return 

(IRR) 

 $  (192,611)  $           66,900  25 8.00%  $      482,900  34.7% 
 

Why Did Tenants Choose 2600 Capitol Avenue? 

 I initially wanted to test for increased rents due to LEED certification. I found this 

task extremely difficult given the declining commercial and office real estate market. 

Many tenants are re-negotiating current leases and many new office buildings sit empty 

today. I asked Patrick Malloy of Heller Pacific if 2600 Capitol Avenue achieved above-

                                                 
9 See Appendix for the complete discount cash flow model and multiple discount rates. 
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market rents. He replied “No,” but he also told me they are receiving rent, as opposed to 

owning a new empty building. Sacramento region office vacancy hovers around 20 

percent and close to 10 percent in the Downtown Sacramento market (Colliers 2009). 

Demand for new office projects remains relatively low and new projects obviously need a 

way to set them apart from the pact. I decided to ask the current tenants of 2600 Capitol 

Avenue why they chose the building.  

 
Source: Lionkais 
Figure 4.1. 2600 Capitol Avenue Terrace 

I sent out an email to the tenants with multiple questions about why they chose the 

building. Coleen A. Paul, Vice President of Business Development for NORR Architects, 

and Holly K. Wilson, Environmental Specialist for Science Applications International 
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Corporation (SAIC), very graciously provided me with details on why they chose the 

building. I listed my questions and corresponding tenant responses below. 

• Why did you choose 2600 Capitol Avenue? 

o Paul: “The location was very convenient and the architectural design was 

unique.” 

o Wilson: “We liked the location in midtown and good parking as we have 

lots of client meetings. The aspect of the building being green while not 

the original reason is very much a plus for us. Personally I love all the 

windows!” 

• Is indoor air quality and energy efficiency important to you and your organization 

(e.g., is "green building" important to you)? If yes, please explain. 

o Paul: “The health and well-being of our employees is paramount.  

 Studies have shown that indoor air quality reduces absenteeism and can 

have a positive effect on the work environment.  Our employees like 

coming to work here everyday!” 

o Wilson: “These are very important to our staff, especially from an 

environment and health perspective. Our business is natural resources 

planning so concern and benefit to the environment is always at the 

forefront.  In addition, our company at a corporate level has instituted an 

internal environmental sustainability initiative.” 

• Would you pay higher rents for a LEED certified building (when compared to a 

Class-A office) under normal market conditions? If yes, please explain. 

o Paul: “Having worked in this building now, which is LEED certified, for 

nearly six months, I would say absolutely we would pay more for rent.” 
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o Wilson: “We are paying the highest rent for any of the offices we 

considered when anticipating our move last year. In some cases, twice as 

much.” 

• If rents are equal, which is more important to you - a Class-A office building with 

a prestigious address (Capitol Mall) or an energy efficient building? 

o Paul: “Because we are an architectural and engineering firm, energy 

efficiency is more important to us than a prestigious address.   If we are to 

be good stewards of the environment and encourage our clients to be, we 

have to "practice what we preach.’” 

o Wilson: “We are less concerned with a prestigious address like Capitol 

Mall. Although, we do consider this a prestigious office because of the 

LEED certification.” 

• What will you require out of an office space in the future? 

o Paul: “We'll want many of the same amenities we have in the 

2600 Capitol building now, including LEED certification (silver 

minimum) for indoor air quality and energy efficiency.   We'll also want a 

quality landlord like Heller Pacific.  They have been outstanding to work 

with and genuinely care about the quality of their buildings and taking 

excellent care of their tenants.” 

o Wilson: “Having worked in this green building our sensitivities have been 

raised significantly, so there is expectation that future office space address 

similar environmental considerations.” 

The responses shed light on how important green building is for environmentally 

conscious companies. Sustainability is emerging as a major initiative for corporations 

across the United States. I found a few answers very intriguing. Coreen A. Paul stated 
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that indoor air quality is very important because it leads to decreased absenteeism and 

higher productivity. She even said her co-workers enjoy working in the building 

everyday. Holly stated her company is paying the most in rent out of any building they 

considered, and twice as much as other considered buildings. I also found both responses 

interesting when discussing future office space requirements. Both respondents conveyed 

that sustainable and energy efficient features will be at the forefront of future lease 

decisions.  
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Chapter 5 

SUMMARY, CONCLUSIONS, AND RECOMENDATIONS 

Introduction 

 This chapter provides a summary of the first four chapters, my conclusions on 

LEED certification of 2600 Capitol Avenue, policy implications, and provides 

recommendations for further research and future sustainable development decisions.  

Report Summary 

 The United States needs to cut greenhouse gas (GHG) emissions. Assembly Bill 

32 requires California to reduce GHG emissions statewide to 1990 levels by 2020. Four 

hundred and twenty million Americans will need 190 billion square feet of offices, 

institutions, stores, and other non-residential buildings in 2050 (Ewing et al. 2008). 

Buildings consume nearly 40 percent of US energy and emit nearly 40 percent of US 

GHG emissions. The built environment continues to have increased demand for energy 

capacity each year. The US’ largest GHG emission reduction opportunity is through an 

energy efficient built environment coupled with smart growth land use patterns to reduce 

vehicle miles traveled. Incorporating green building practices in the built environment 

slows the rate at which we emit GHG emissions and provides other societal benefits. 

However, developers and investors need to see sustainable development as an investment 

decision because they are the ultimate decision makers on what to build. 

 Costs remain the overriding consideration for project developers not building 

LEED certified buildings when markets are normal. Some in the industry perceive that 

the hard and soft costs associated with LEED certified buildings to be substantially 
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higher than non-certified buildings. The research shows upfront costs increase with 

higher levels of certification. Research shows a “green premium” ranging from 0 to 6.6 

percent above conventional design and construction costs. However, the research shows a 

minimal cost increase for LEED Certified projects, 0 to 2 percent for Silver, 1 to 5 

percent for Gold, and usually above 5 percent for Platinum. Most builders agree that 

LEED certified buildings cost more to build than conventional buildings, but many also 

agree that LEED certified buildings provide operational cost savings, environmental 

benefits, increased productivity, and other societal benefits.  

 Research shows that US commercial building owners would have a $34 billion 

energy savings opportunity if all buildings operated at Energy Star efficiency (Broughton 

2006). Research also shows LEED buildings use 18 to 39 percent less energy than their 

conventional counterparts. Further, LEED buildings achieved up to 60 percent energy 

savings when coupled with the Whole Building Design approach.  

LEED certification requires energy usage modeling data. The research shows that 

energy modeling data is actually very close to building performance data, which should 

put some skepticism to rest. In fact, the ratio between measured and designed energy 

usage for more than 5,000 buildings was very close at 0.92 (Turnel and Frankel 2008). 

However, Newsham et al. (2009) points out a very important fact about the LEED 

certification rating system.  Measured energy performance of 100 LEED certified 

buildings had little correlation with certification level of the building. Meaning, buildings 

with lower certification levels have achieved energy savings similar to higher-level 
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certified buildings. The USGBC needs to continue to refine the rating process to ensure 

consistent metrics for each certification level at the individual building level.  

 Developers who pay more for energy efficient features most likely assume they 

can charge tenants higher rents because the investment in energy efficiency is creating a 

more desirable asset than a conventional building. I think my previous statement is true 

under normal market conditions, but not today given the recession. The research shows 

that LEED certified buildings achieved 0 to 10 percent higher rents than conventional 

buildings and sold for 10 to 25 percent more than conventional buildings. Also, 

employees seem to be more productive and miss fewer days in well-lit and well-

ventilated buildings. 

Cost/Benefit Analysis 

 Chapter 3 presented the process I went through to develop my test for the 

attractiveness of LEED certification at 2600 Capitol Avenue. I chose a case study 

approach because every building is different, so researchers should not generalize 

systems that work in a certain building for buildings across the board. I found out what 

exactly went into the design and decision-making process. The development community 

and public should see the entire decision-making process for sustainable development. 

Recreating the investment decision process showed me that the key to a successful LEED 

certification process is to define sustainability goals before the team starts work on 

design.  
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 A.P. Thomas provided a cost sheet to construct an attractive Class-A office 

building as well as the additional incremental cost for the desired LEED certification. 

Additional hard and soft costs totaled 3.10 percent above baseline for the as-built LEED-

Gold office building. The quantifiable savings came from an efficient HVAC system and 

savings average $66,900 per year. The additional LEED investment pays for itself in less 

than three years and the HVAC system has a 25-year functional life if properly 

maintained. The operational cost savings stay with the project owner given the full 

service gross lease structures.  

Future Research 

 Researchers should focus future efforts on energy efficiency retrofits for existing 

buildings. The owner of the Empire State Building is embarking on a multi-million dollar 

energy efficiency retrofit and is a good starting point for future research. New 

development will continue to be more and more energy efficient as time goes on. Green 

building will become the rule and not the exception. The challenge will be enticing 

owners of existing structures to reduce GHG emissions significantly while 

simultaneously not putting them out of business.  

New federal and state programs try to help existing building owners make energy 

efficiency improvements with minimal upfront costs. Congress is considering two rebate 

programs for energy efficiency improvements – Home Star for residential owners, and 

Building Star for non-residential owners. Without getting into too much detail, the federal 

government would rebate up to 50 percent of energy efficiency improvement costs from a 

pre-approved list of improvements. Future research could focus on the cost of rebates 
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compared to the resulting economic stimulation and GHG reductions. Property Assessed 

Clean Energy (PACE) financing districts also enable property owners to make energy 

efficiency improvements with little upfront cost. While not a rebate, PACE financing 

districts enable property owners to make efficiency upgrades with little upfront cost and 

payback loans through their property taxes. Both programs have significant potential to 

both stimulate the stagnant construction industry as well as significantly reduce GHG 

emissions. Research should also focus on the additional upfront costs of the 2009 LEED 

v3. New construction will have to follow these more stringent guidelines and the early 

industry perception is it will cost more than previous LEED rating systems.  Research 

could also focus on how building code revisions make green building more accessible 

and affordable to all. Research could focus on if the new CalGreen Code helps reduce 

costs of green building as well as promotes GHG emission reductions.  

Conclusions 

 Sustainable office development makes sense now more than ever. Vacancy rates 

continue to rise and access to credit is very difficult. As the case with any project, 

developers need projects that set them apart from the rest of the pack. Sustainable 

development provides real value and will reshape the United States office market. 

Because profit margins are so tight, project owners and tenants need to save money 

through reduced operating costs. LEED certification promotes owners and tenants saving 

money through reduced operating costs, but is not the final answer.  

 LEED certification is now pop-culture. LEED certification is a selling point. 

LEED certification opens the door to prospective tenants and the tenant responses 
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detailed in Chapter 4 proves it. 2600 Capitol Avenue has tenants today because the 

building is LEED certified. LEED certification is easily identifiable to tenants and project 

owners should continue to leverage its fame because certifications help tenants to sign 

leases. Tenants rightfully feel that they are working in a healthy building and can 

therefore be more productive and enjoy the building. However, LEED certification alone 

is not saving money. In fact, LEED certification actually costs more than a conventional 

building. The additional upfront costs are one-time but the cost savings last for many 

years.  

Project owners really do not need LEED certification to save money. All an 

owner needs is an efficient building. Developers need energy savings to get their 

buildings LEED certified, but the certification is simply certifying that their building is 

performing better than others are. The real value comes in defining sustainability goals 

early in project design, designing energy efficient and well-sealed buildings, modeling 

energy usage for efficient HVAC systems, and maintaining those systems. As shown in 

Loftworks’ development of 2600 Capitol Avenue, energy savings from a well-designed 

building and efficient systems payback all additional LEED costs in a very short time and 

the certification acts as a recognizable selling point to tenants. Holistic office design 

usually translates to increased net operating income, which translates into a higher asset 

class, and the market needs to realize the facts. Sustainable development should become 

the industry norm.   

I think that sustainable office development has not become the industry norm yet 

because of holding periods. Many project developers have not viewed offices as long-
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term assets for quite some time. I asked Rob Jensen of EMCI why all developers are not 

installing efficient systems in their building. He told me that many developers frankly did 

not care about efficient systems or their operating costs but they installed what was the 

cheapest. Project owners would pass the operating costs onto their tenants through triple 

net leases, build the building and sell it immediately, or sell the building within two 

years. Commercial and office projects faced the same false-appreciation that residential 

projects faced during the last unfathomed real estate cycle. Developers were interested in 

building and selling because the next buyer would not blink an eye at the operating costs.  

 Energy efficiency is now at the forefront of the national policy agenda and the 

State of California is ensuring non-residential building owners focus more attention on 

operating costs and energy usage. California Assembly Bill 1103 from 2007 requires 

after January 1, 2010, a nonresidential building owner disclose Energy Star Portfolio 

Manager benchmarking data and ratings, for the most recent 12-month period, to a 

prospective buyer, lessee, or lender. The law requires electric and gas utilities to maintain 

records of the energy consumption data of all nonresidential buildings to which they 

provide service for at least the most recent 12 months. However, The California Energy 

Commission (CEC) is now tasked with implementation and the CEC will start 

implementing the law in stages starting January 1, 2011.  

My study and policy agendas show tenants and policy makers are now showing 

more interest in sustainable development and energy usage. I cannot say exactly when, 

but sustainability will be at the top of prospective office tenants’ requirements. 

Developers will not be profitable over the long haul if they don’t recognize the coming 
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market shift. Developers should focus on building sustainable energy efficient buildings. 

LEED certification is a result of an efficient building. I’m not saying every building 

needs to be LEED certified, but I am saying the built environment needs to be energy 

efficient to meet the needs and wants of future Americans. The way we build will help 

ease the rate society is emitting GHG emissions into the atmosphere and simultaneously 

be a sound investment choice. Sustainable development is a real solution, a plan we’d all 

love to see, and this study is my contribution.  
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Table A1 

2600 Capitol Avenue Discount Cash Flow Model 

 
 

DESCRIPTION  
 

INVESTMENT   NOTES  
 SAVINGS 
PER YEAR   

HARD 
COSTS      

(A.P. 
THOMAS) 

General 
Conditions  $(12,000) 

Recycling 
Program/ 
Documentation  $ -     

 Site Work  $(13,250) SWPPS  $ -     

 Landscaping  $(4,500) 

Low water use 
planting/Added 
hardscape  N A   

 
Glass & 
Glazing  $(20,000) 

Premium 
glazing for 
energy savings  N/A   

 Flooring  $(2,250) Walk-off mat  $ -     

 
Interior 
Finishes  $(2,500) No VOC paints  $ -     

 Plumbing  $(12,200) 

Two showers 
and two low-
flow fixtures  N/A   

 HVAC  $(60,000) 

Premium 
HVAC unit and 
controls  $66,900   

 Electrical  $(23,000) 

Lighting 
controls/ 
Premium 
fixtures  N/A   

 Subtotal  $(149,700)    
SOFT 
COSTS      
(A.P. 
THOMAS) 

Liability 
Insurance  $(1,347)   $ -     

 Overhead  $(4,192)   $ -     
 Profit  $(1,497)   $ -     
(LIONAKIS) LBDG  $(29,000)   $ -     
(Cunningham 
Engineering)   $(1,500)   $ -     
(EMCI)   $(3,000)   $ -     
 Subtotal  $(40,536)   $ -     
LEED FEES     $ -     
 Registration  $(450)   $ -     

 
Submittal 
Review  $(1,925)   $-     

 Subtotal  $(2,375)   $-     
      

 TOTAL 
COSTS    $(192,611)    
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Table A1 continued 
 

         

Year 1 2 3 4 5 6 7 8 

         
         

         

         
         
         

         

Savings   $66,900   $66,900   $66,900   $66,900   $66,900   $66,900  
 

$66,900  
 

$66,900  
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Table A1 continued 
 

         

Year 9 10 11 12 13 14 15 16 

         
         

         

         
         
         

         

Savings   $66,900   $66,900   $66,900   $66,900   $66,900   $66,900  
 

$66,900  
 

$66,900  
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Table A1 continued 
 

          

Year 17 18 19 20 21 22 23 24 25 

          
          

          

          
          
          

          

Savings   $66,900  
 

66,900   66,900   66,900   66,900   66,900   66,900  66,900   66,900  
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Table A1 continued 
 

 
TOTAL 
COSTS   $(192,611)      
       

 
Discount 
Rate  1% 2% 3% 4% 5% 

  NPV  
 

$1,268,058  
 

$1,091,675  
 

$944,008  
 

$819,717  
 

$714,547  
 

 
TOTAL 
COSTS   $(192,611)      
       

 
Discount 
Rate  6% 7% 8% 9% 10% 

  NPV   $625,090   $548,611  
 

$482,900  
 

$426,165  
 

$376,948  
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Table A2 

2600 Capitol Avenue LEED Checklist  
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Table A2 continued 
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Table A2 continued 
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Table A2 continued 
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Table A2 continued 
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Table A3 

2600 Capitol LEED Summary Matrix 
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Table A3 continued 
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Table A3 continued 
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Table A4 
2600 Capitol Avenue Energy Usage Summary 
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Table A4 continued 
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Table A4 continued 
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