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ABSTRACT
This study deals with a university’s responsibility to adopt sustainable
practices in both education and building. The study places emphasis on both the
social and fiduciary responsibilities that affect students, faculty and universities
alike. The objective is to address universities and companies that have taken
leadership positions in identifying the positive benefits, such as increased
performance from students and staff, reduced environmental impact and reduced
costs associated with energy and maintenance fees. Field research was
conducted to seek out leaders in the architecture and design industry that are
carving new paths in financing, documenting and building green buildings.
The culmination of research from the review of literature and field
interviews led the way to a project that analyzed the costs and benefits of a
conventional university classroom building versus a sustainable one. The
purpose is to design a general use classroom building that incorporates attributes
that improve productivity and learning such as increased ventilation control,
temperature control, lighting control as well as an increase in daylighting and use
of non-toxic materials and surfaces. The project aims to analyze the costs from a
net present value standpoint, in contrast to initial costs, to show that sustainable
building not only increases student and staff success but also benefits the
financial bottom line.
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CHAPTER ONE
INTRODUCTION
Purpose
In many instances during decision making for sustainable building, the
misconception that green buildings inherently cost more plays a large role in the
decision making process (Turner, 2005). A survey by Turner Construction
Company (2005), reported that 66 percent of executives involved with college
and university facilities rated higher construction costs and 59 percent said a lack
of awareness of the benefits of sustainable building presented the most
significant obstacles to green construction. Only five percent of executives
involved with college and university facilities said that life-cycle costs were given
more emphasis than initial costs. As of October 2006, Turner is one of the
largest construction companies in the United States (Tulacz, 2006).
This decision making process that lacks foresight in search of low costs, is
not the most fiscally responsible way to analyze such long-term, expensive
expenditures. The building and, even more so, the people occupying the space
can either create value or misuse resources. A method widely used to appraise
the value of a long-term investment is net present value (Ross, Westerfield &
Jordan, 2000). When a net present valuation is used for sustainable buildings,
as opposed to initial costs, research indicates that the increased benefits of these
buildings outweigh the additional upfront costs.
The benefits of sustainable building include more than easily quantifiable
financial benefits. According to a survey by Turner Construction Company
(2005), most executives at organizations involved with sustainable college and
university facilities reported that these schools produced benefits relevant to
operations such as:
•

Positive community image (90%)

•

Ability to attract and retain faculty (71%)

•

Ability to attract students (70%)
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•

Student performance (59%)

•

Ability to secure research funding (59%)

This widespread recognition of the benefits gained by students, staff and the
financial bottom line documented from industry professionals, highlight the
importance of disseminating and providing accurate information to decisionmakers – in both the private and public sectors – in regards to the true costs and
benefits of green building. This is true especially for a university or college that
on average owns and operates their buildings for 50 years.
By building sustainable buildings, a university can take a leadership role in
both teaching and participating in social responsibility. The buildings have the
ability to teach students, faculty and staff about the health, financial and
environmental benefits of their choices.
Justification
Changing the way organizations value and cost their initial building plans
can create tremendous opportunity for measurable social and practical benefits.
A university stands at a unique position to teach, cultivate and participate in
social responsibility. Universities, through interdisciplinary education, have the
ability to create citizens that are able to understand their impact, both personal
and professional, on society and the environment. In today’s rapidly changing
global economy, the ability to solve real world problems may, in fact, depend on
a person’s ability to think outside of their discipline-shaped box (Petrie, 1992).
Thus, creating educational institutions that give students the ability to understand
their impact on society, not only for their generation but also for generations to
follow, has the potential to create educated professionals that have the ability to
create a more sustainable world.
Goals of the Project
The primary goals of this project are to highlight the numerous financial
benefits a university or organization can obtain from sustainable practices, with a
secondary focus on combining sustainable building with interdisciplinary
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education. This thesis focuses on numerous case studies as well as
independent research that document the financial benefits of green buildings.
The design project seeks to compare a conventional campus building to a
sustainable one. The conventional building practices that will be used are
currently applied by the author’s university, Florida State University (FSU).
Because FSU has already adapted a number of sustainable practices, the design
project will focus on making the sustainable building as energy efficient as
possible while keeping costs low. In addition the building will maintain work and
educational spaces that have been shown to facilitate positive results for
occupants and costs.
Definitions
Commissioning – The process of commissioning ensures that a building
performs in accordance with the design intent and the contract documents. Not
having a building commissioned can result in unnecessary costs associated with
higher energy use, maintenance and replacement of expensive equipment
(Browning, Curran, Frej, Kats, Moline, Nyren, Platt, Seal, Tobias & Wille 2005)
Green Building – The terms ‘green building’ and ‘sustainable building’ will be
used synonymously and interchangeably throughout this thesis.
Hard Costs – Costs that are measurable and quantifiable such as decreased
energy and water consumption.
Indoor Air Quality – “The supply and introduction of adequate air for ventilation
and control of airborne contaminants, acceptable temperatures and relative
humidity” (Bonda & Sosnowchik, 2007).

Leadership in Energy and Environmental Design (LEED) Green Building Rating
System – A nationally accepted point-based certification process that establishes
benchmarks for the design, construction and operation of high-performance
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green buildings (U.S. Green Building Council [USGBC], 2007). There are four
levels of certification:

•

LEED Certified

26-32 points

•

LEED Silver

33-38 points

•

LEED Gold

39-51 points

•

LEED Platinum

52+

points

Life Cycle Cost – The amortized annual cost of a product that includes initial
costs in addition to installation, maintenance, operating and disposal costs over
the system, product or technologies lifetime (Bonda et al., 2007).
Net Present Value – Commonly used to value the profitability of an investment,
net present value is the difference between the present value of total cash
inflows and the present value of total cash outflows (Ross et al., 2000).
Social Responsibility – A moral obligation to behave correctly toward society. It
will be assumed that in order for a society to advance, the citizens of all
generations have to consider their impacts on generations to come.
Soft Costs – Costs that are not easily quantifiable i.e. increased worker
productivity, decreased absenteeism, higher test scores for students.
Sustainable Building – “Green or sustainable buildings use key resources like
energy, water, materials and land much more efficiently than buildings that are
simply built to code. They also create healthier work, learning and living
environments, with more natural light and cleaner air, and contribute to improved
employee and student health, comfort and productivity” (Kats, Alevantis, Berman,
Mills & Perlman, 2003. p. v).
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Standard Deviation – This measures the spread of the data around the arithmetic
mean. Standard deviation and variance are the two most commonly used
calculations to measure variance (Ross et al., 2000)
Treasury Bills (T-bills) – A promise by the government to repay a fixed amount at
a future time (Ross et al., 2003). T-bills are commonly used as a ‘risk-free’
baseline for interest rates.
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CHAPTER TWO
REVIEW OF BACKGROUND LITERATURE
Defining Responsibility
In these modern times, “there is absolutely no scientific doubt that the
atmosphere is warming, and almost no dispute among serious scientists that
human activities—chiefly fossil-fuel burning, deforestation, and soil-depleting
farming practices—are at least partly to blame” (Rocky Mountain Institute, 2005).
There is, however, a debate about who to hold accountable and how to go about
solving the problem (Van der Ryn & Cowan, 1996). David Orr, chair of the
environmental studies program at Oberlin College believes that we are all, for the
most part, aware that we are depleting our oil and other non-renewable
resources and polluting our air and water at an alarming rate. This environmental
demolition is not the result of people who lack intelligence. It is the work of
enlightened people with Bachelor of Science, Masters of Business
Administration, and Doctors of Philosophy degrees (Orr, 1991). And amongst
these scholars is an array of professions that each blames the other for the
problem at hand (Van der Ryn et al., 1996). Environmentalists point to the lack
of political support and the politicians blame the people who vote for fewer taxes.
Socialists blame capitalism while the capitalists blame trade barriers. All of this
finger pointing makes it confusing to know who is responsible and what they are
responsible for (Van der Ryn et al., 1996).
If professionals in all the sciences ceased placing blame, who would be
responsible to facilitate these changes? If journalists are here only to report the
news, historians only to record it, accountants simply to count numbers and
stockbrokers to buy low and sell high, all without forming opinions, who is
ultimately responsible for making change? To make the best possible argument,
research suggests that blame can only be placed if there is an understanding of
the point of view in addition to a means to solve the problem (Hertzberg, 1975).
Therefore, if we educated the 14.5 million students that attend colleges and
universities each year in general environmental studies, these future citizens and
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leaders could play an integral role in creating a more sustainable future (Bartlett
& Chase, 2004). This thesis examines a university’s responsibility in educating
their students towards a more sustainable existence and making their campuses
green.

What role should a university play in sustainability?
Florida State University’s Academic Honor Code
The Academic Honor System of Florida State University is
based on the premise that each student has the responsibility
(1) to uphold the highest standards of academic integrity in the
student's own work, (2) to refuse to tolerate violations of
academic integrity in the University community, and (3) to
foster a high sense of integrity and social responsibility on
the part of the University community. (Values and moral
standards at FSU, 1989)
If a university requires its students to maintain social responsibility, should
they play a role in teaching a basic understanding of what social responsibility is?
Because social responsibility is not universally defined (nor defined by Florida
State University), the definition will be derived from each word as it is found in
The New Oxford American Dictionary (2005) for the scope of this paper:

Social: of or relating to society or its organization
Responsibility: a moral obligation to behave correctly toward or in
respect of
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Therefore, social responsibility is a moral obligation to behave correctly toward
society. Just as beauty is in the eye of the beholder, so is moral correctness.
However, it will be assumed that in order for a society to advance, the citizens of
all generations have to consider their impacts on generations to come. Florida
State University’s statement below, found in the academic honor code, makes a
clear commitment to graduate students that are socially responsible to both
society and the environment:
“Superior faculty members interact with students in and out
of the classroom and laboratory, stimulating their creative
intellects as well as their realistic capabilities, to promote
lifelong learning that enhances the well-being of the
individual, the state, and the nation. In an atmosphere of
responsible freedom, students gain the benefits of a strong
liberal arts tradition and a deep, rich, cultural understanding.
The University encourages the learning process, critical
thinking, sensitivity to others and to the environment,
and the development of ethical principles on which to
base a life of intellectual curiosity and satisfaction
within a wide range of careers.” (Values and moral
standards at FSU, 1989)
Orr (1991) states, however, that students who have an insufficient basic
knowledge of the environmental sciences fall short in the ability to understand
their personal or professional impact on society and the environment. There is a
lack of unity in understanding amongst professions. Universities have tried to
somewhat alleviate this dilemma by requiring students to take introductory
classes in many of the fields in which they will be working. For example, a
finance major must take the introduction to marketing and computer science
classes and a marketing major must take corporate finance 101. Yet, there is
something missing from this solution. We work alongside our environment every
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day, from the air we breathe to the food we eat —- it is an integral part of our
being. However, only the students who are choosing environmental studies are
learning how interconnected our lives are to the environment. According to Orr
(1991), this lack of vernacular knowledge has led to a culture of thought that
allows people to think humans can dominate nature. Orr (1991) suggests that
many believe there is no problem that cannot be solved with a technological
solution.
At universities, students are often taught about global responsibility
while the institution itself makes little or no financial investment in the ideals (Orr,
1991). This creates a gap between reality and theory, which leaves students
helpless and unable to solve real world problems. By continuing to teach
“economics, for example, without reference to the laws of thermodynamics or
those of ecology is to teach a fundamentally important ecological lesson: that
physics and ecology have nothing to do with the economy” which is certainly not
reality (Orr, 1991, p. 5). If universities continue to create accountants that do not
know how to price the 40 to 100 species that become extinct with every rainforest
lost or the waste from a nuclear power plant that will permanently exist, they will
become part of the problem by continuing to allow educated professionals to
remain unaware and thus not responsible for a solution.
A story regarding one campus’ attempt to weave sustainable thought into
their entire curricula is the Ponderosa Project at Northern Arizona University in
Flagstaff (Bartlett et al., 2004). The campus is home to a fairly large number of
students (20,000), relative to the number of the city’s 58,000 residents. In 1995,
more than 100 faculty members at the university started the project with hopes to
integrate sustainability into areas as “far ranging as music, geology, nursing,
English, philosophy, political science, education, and art history” (Bartlett et al.,
2004, p. 91). The project underwent a tumultuous period over the next five years
including the changing of supportive university presidents and loss of funding for
their workshops. In 2001, the annual workshop to support the project was
canceled due to lack of funds. The dedicated staff continued to search for new
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funding, and today, the university teaches over 120 general requirement classes
that incorporate sustainability.
The Ponderosa Project has been very successful and has served as a
model for other sustainability initiatives on campuses throughout the United
States (Bartlett et al., 2004). The driving force behind their project consisted of
some important fundamental ideas. They believe that faculty profit most from
being exposed to a wide spectrum of approaches, ideas, and resources for
incorporating sustainability into their classes. How the material is taught is as
important as what is taught and individual faculty know best how to incorporate
the new subject matter. This study showed that by allowing professors to
incorporate the new material on their own terms made them more receptive and
excited about the change they needed to work towards. The final idea was to
provide a forum for faculty to step outside of their discipline and talk to other
professors. According to Bartlett et al. (2004), if universities are encouraging
their students to have a deeper understanding of other disciplines, the professors
should share the same knowledge.
Some examples of the broad spectrum of classes that incorporate
sustainability at Northern Arizona University are Medieval Art and Organic
Chemistry (Bartlett et al., 2004). The Medieval Art class examines Western
European art from c. 350 to c. 1350 A.D. In order to incorporate sustainability
into the class, the students study parts of the culture that help them realize how
people were still connected to the natural world in that time period. Some of the
readings deal with books that described herbal remedies or the reforestation of
France. In organic chemistry class students are taught through lectures and
assignments topics such as “the disposal of organic waste generated by industry,
academic institutions, and privately… the manufacture and use of fertilizers and
pesticides… remediation of heavy metals from water and soil… clean up and
disposal of petroleum spills on land and in the ocean and the design and
manufacture of organic materials and alternative sources of fuel” (Bartlett et al.,
2004, p. 91). Although they seem interconnected, these subjects are not
commonly taught in an organic chemistry class. These classes are an important
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step in raising awareness across all professions regarding the importance of
sustainability in design (Bartlett et al., 2004).
The Leaders in Sustainable Acts
A central realization for a university is that no other industry has as much
purchasing power as the architecture, construction, building and interior design
industry (Van der Ryn et al., 1996). And within the building sector, “Education is
the largest sector of nonresidential buildings for new construction and renovation
projects” (Turner, 2005). Key to understanding the need for better education and
building practices is that “40 percent of the energy consumption in the United
States can be traced back to building construction, materials, and maintenance”
(Van der Ryn et al., 1996, p. 13). For that reason, sustainable design curriculum
should be incorporated into the very foundations of programs associated with
these industries (Van der Ryn et al., 1996). There are a few schools that have
dedicated programs to environmental design. The Slippery Rock University of
Pennsylvania offers a Masters in Sustainable Systems with a focus on the design
and management of systems and how they relate to support resiliency and
diversity within the natural ecosystems (Bartlett et al., 2004). There are very few
higher education institutions that are dedicated to incorporating sustainability into
its design curriculum, yet there are many world-class academic institutions that
focus on sustainability issues from a business perspective. Some of the most
well-known and well-respected MBA programs that offer programs in
sustainability are Cornell, Stanford University, Yale University, George
Washington University and London Business School (Di Meglio, 2005).
While there are not many universities that have taken the steps necessary
to make sustainable design a required part of the curriculum (Strauss, 1995),
there are a number of schools that have taken the initiative to migrate towards
sustainable building as well as campus-wide sustainability programs such as
promoting more pedestrian friendly environments for biking and walking and
engaging in socially responsible investing (Bartlett et al., 2004). Amongst those
with a sustainability initiative is the University of Florida in Gainesville. The
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university has created a sustainability task force that deals with many aspects of
campus administration from waste management, energy and resource use to
investments. The university states that there are many benefits to positioning
itself as a global leader in sustainability such as “cutting edge educational and
research programs with consequent increases in external funding, and improved
quality of campus and community life” (Final report, 2002). Correspondingly,
institutions like UC-Berkeley, Georgia Tech, Brown, Dartmouth, and the
University of Michigan have increased their dedication to sustainable leadership
and use this to market to and recruit students.
The University of Florida has been constructing sustainable buildings
since 1997 and currently has 30 projects registered with the United States Green
Building Council (USGBC). This university also has several Leadership in
Energy and Environmental Design (LEED) certified projects including one that is
gold certified and ten projects registered for possible certification (Sustainability
program, 2004). The university is also exploring options for making a
sustainability-related course part of the general education requirement. These
two tasks demonstrate large strides in making progress towards creating a new
generation of professionals that can be held responsible for positive changes in
environmental design and policy (Bartlett et al., 2004).
The construction and maintenance of a sustainable building can be
incorporated into projects that will help students solve real-world problems and
will turn their classroom time into a hands-on learning experience (Kats, 2006).
This will allow students to utilize some of the esoteric concepts, which will allow
them to have a deeper understanding of their education (Kats, 2006).
For many contractors and building site managers, the design and
construction of sustainable buildings is not common practice (Turner, 2005). The
more experience everyone in the construction industry obtains the more
smoothly, efficiently and therefore economically the building process will be
(Kats, 2006).
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Changing the Way People Think About Buildings
For a long time the terms ‘sustainable building’ and ‘expensive’ have been
synonymous (Turner, 2005). Universities, like most businesses, are limited by
financial boundaries (Kats, 2006). Thus, while most universities recognize their
responsibility in preparing students for citizenry and socially responsible
community involvement, their budgetary constraints keep construction
conventional (Kats, 2006). However, just as gross national product is a fallible
measure of a country’s well being, black and white accounting is a fallible
measure of the costs of doing business, as neither reflect the third parties not
included in the direct transfer of money or the true value associated with a lifecycle analysis (Hawken, Hunter-Lovins & Lovins, 1999).
When a significant, long-term investment is made, most organizations
undergo a sophisticated analysis to either accept or reject the project (Ross et
al., 2000). The decision is not based on the initial cost of the project but whether
the project creates value for the organization. Institutions undergo this type of
analysis so that they can remain profitable in today’s competitive global market
but also because they have a responsibility to their fiduciaries to make the most
sound investments available (Ross et al., 2000).
Construction or renovation of a new campus building is most certainly a
significant long-term investment, as the life of the building typically spans 50
years (Kats, 2006). The basis for consideration should therefore be its total
value and not initial costs (Ross et al., 2000). However, as shown in figure 2.1,
only five percent of executives from college and university facilities interviewed
by Turner Construction said that their decision was based primarily on the total
value to their institution (2005 Survey of green buildings, 2005).
It lies outside of the scope of this thesis to determine why the majority of
colleges and universities do not analyze building costs based on their total value.
Yet, it is important to note that placing more emphasis on initial costs is not the
most responsible way to analyze such long-term costs (Ross et al., 2000).
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Emphasis on Initial Project Costs vs. Total Value

More Emphasis on Initial Costs
Equal Emphasis
More Emphasis on Total Value

Figure 2.1 Emphasis on initial project cost versus total value (2005 Survey of
green buildings, 2005, p. 9)

Net Present Value
A method widely used to appraise the value of a long-term investment is
net present value or NPV, the present value of all future cash flows (Ross et al.,
2000). If NPV is positive the investment creates value for the organization and
should be accepted and if it is negative, it should be rejected.

Where
t – time the cash flow occurs
n - the total time of the project
r - the discount rate
Ct - the total cash flow at time t.
C0 - the capital outlay at the beginning of the investment (t = 0)
Figure 2.2 Net present value (Ross et al., 2000)
14

When NPV, whose calculation is shown in figure 2.2, is taken into
consideration it was found to create significant value for organizations that chose
to implement sustainable buildings rather than conventional ones (Kats et al.,
2003). In one of the few studies of its kind to date, The Costs and Financial
Benefits of Green Buildings analyzes 33 green buildings in California. “The
average premium for these green buildings is slightly less than two percent,
substantially lower than is commonly perceived” (Kats et al., 2003).
The stigma that green buildings are more expensive to build is not
reserved for professionals who have little knowledge of the industry. When
executives who worked at organizations involved with green building were asked
to estimate the average cost increase, they put the premium at 13 percent while
organizations not involved with green buildings cited 18 percent (2005 Survey of
green buildings, 2005). This large gap between the reality of green building
premiums and the perception of these premiums clearly identifies the need for
further research and education amongst industry professionals.

Financial Benefits of Green Buildings
In order to discuss the financial benefits of green building, it is important to
define what a green building is. Because the majority of the financial analyses of
green buildings in this report are derived from Kats’ The Costs and Financial
Benefits of Green Buildings, this definition will be used:
Green or sustainable buildings use key resources like energy,
water, materials and land much more efficiently than buildings
that are simply built to code. They also create healthier work,
learning and living environments, with more natural light and
cleaner air, and contribute to improved employee and student
health, comfort and productivity (Kats et al., 2003. p. v).
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According to Kats et al. (2003), sustainable buildings do generally incur a
cost premium over conventional buildings. These upfront costs, however, pay for
themselves over time when a life cycle cost methodology is used. Table 2.2
shows a summary of the cost and benefits of the buildings surveyed from Kats’
study. There are many ways to reduce costs with green buildings, but the
primary areas have been associated with energy efficiency, water efficiency and
use of salvaged materials.
The financial benefits of 33 buildings that were analyzed by Kats et al.
(2003) ranged from easily quantitative, such as reduced energy, waste disposal
and water costs, to the more qualitative results, such as increased productivity
and health of the students and employees. The qualitative results, such as
health benefits and productivity, are not precisely understood and are not as
easily measured. Therefore, it should be noted that the financial benefits of the
quantitative costs, as shown in Table 2.1, do cover the green cost premium.
The average cost premium for the 33 buildings in the study was slightly
below 2%, or $3 to $5/ft2 (Kats et al., 2003). The cost premium, which is lower
than commonly believed, is due to an increase in “architectural and engineering
design time necessary to integrate sustainable building practices into projects”
(Kats et al., 2003, p. viii). If green design is brought into the building process at
an early stage, the costs premium will come down. The initial green buildings for
clients and design/construction firms are often costly because of the learning
curve, which can lead to design schedule problems and expensive change
orders.
There are a few areas in the U.S. that have made green building a priority
and their green cost premium has fallen over time (Kats et al., 2003). The state
of Pennsylvania, for example, can build a LEED Silver building for the same price
as a conventional building. The average cost premium in 2004 for a LEED Silver
certified building in the U.S. was 2.21%. The city of Seattle has also significantly
reduced their premium. They achieve LEED Silver buildings with no increased
costs provided that these stipulations are followed:
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•

LEED Silver is made a requirement in the request for
Qualification for the design team and embedded within the
construction documents, building construction and
commissioning.

•

The selected Design Team has sustainable design
embedded within the firm’s design culture.

•

Contractors, property managers, real estate analysts, budget
analysts, crew chiefs and custodians are included on the
design team.

•

Selected sustainable design strategies are “whole system” in
nature and integrated design solutions are pursued that
cannot be peeled off from the base project as “add
alternates.” (Kats et al., 2003, p. 14)

Energy Efficient Buildings
Green buildings, when compared to conventional buildings, reduce energy
use on average by 30% (Kats et al., 2003). As reported by Kats et al. (2003),
“energy savings alone exceed the average additional costs of green over
conventional construction” (p. 27). For example, a report focusing specifically on
the energy performance of six buildings was completed in 2004 for the U.S.
Department of Energy. The buildings, which were all new construction projects,
focused specifically on design and construction practices that would lead to lowenergy consumption (Crawley, Deru, Griffith, Judkoff, Long, Pless & Torcellini,
2004). The buildings’ energy flows were monitored every 15 minutes for more
than a year and focused on lighting loads, HVAC loads and receptacle loads.
The six buildings exhibited varied energy cost savings. The highest cost
savings were 67 percent while the lowest were 12 percent (Crawley et al., 2004).
Three of the buildings in the study had costs savings of over 50 percent. One of
the buildings studied was the Lewis Center for Environmental Studies at Oberlin
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College. The annual site energy use for this building was 47 percent less than
the ASHRAE 90.1-2001 code and the source energy requirements operate at 77
percent less than a code compliant building (Crawley et al., 2004). Their energy
cost per square foot per year was $0.84 (Crawley et al., 2004), which is a
$0.65/ft2/yr savings when compared to the national average for energy use in
commercial buildings (Michaels, 2001). The building is 13,600 ft2, which makes
their annual saving $8,840 when compared to the average commercial building.

Table 2.1 Financial benefits of green buildings sans productivity and health
benefits (Kats et al., 2003)
CATEGORY (Summary of Findings (per ft2))
Energy Value
Emissions Value
Water Value
Waste Value (construction only) - 1 year
Commissioning O&M Value
Less Green Cost Premium

20-year NPV
$ 5.79
$ 1.18
$ 0.51
$ 0.03
$ 8.47
$ 4.00

Total 20-year NPV (without controversial data)

$ 11.98

Table 2.2 Financial benefits of green buildings (Kats et al., 2003, p. ix)
CATEGORY ( Summary of Findings (per ft2))
Energy Value
Emissions Value
Water Value
Waste Value (construction only) - 1 year
Commissioning O&M Value
Productivity and Health Value (LEED Certified and Silver)
Productivity and Health Value (LEED Gold and Platinum)
Less Green Cost Premium
Total 20-year NPV (LEED Certified and LEED Silver)
Total 20-year NPV (LEED Gold and Platinum)
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20-year NPV
$ 5.79
$ 1.18
$ 0.51
$ 0.03
$ 8.47
$ 36.89
$ 55.33
$ 4.00
$ 48.87
$ 67.31

Underestimating the Value of Soft Costs
Most of the research to date with regard to green buildings has focused on
energy savings relative to conventional buildings (Green value: Green buildings,
growing assets, 2005). Yet, energy expenses are generally less than one
percent of business operating costs while annual real estate expenses hover
around ten percent. In contrast, employee related expenses could be as high as
85 percent. Therefore, “the biggest return on investment should arise when
green buildings improve business productivity” (Green value: Green buildings,
growing assets, 2005, p. 2).
While there have been many research projects on how green buildings
increase worker productivity and decrease employee sick days, both of which
increase profitability for companies, the results of the studies have been widely
varied. Yet, just because it is hard to estimate the value of these benefits does
not mean the value is zero (Kats et al., 2003). The specific building attributes
studied that showed an increase in worker productivity were increased ventilation
control, increased temperature control, increased lighting control as well as an
increase in daylighting (Kats et al., 2003).
Improving indoor air-quality is especially important for schools and
universities, as standardized tests and performance begin to dictate federal
funding. According to Kats et al. (2003), “asthma is the leading cause of
admission of urban children into hospitals and the leading cause of days absent
from school” (p. 69). A study of 22,000 students from 2,000 classrooms by
Heschong Mahone shows that students in classrooms with the largest amount of
daylight progressed “20 percent faster in math and 26 percent faster in reading
than students with the least daylighting” with 99 percent statistical certainty (Kats
et al., 2003, p. 70). Another study in Illinois addressed teacher sick days and
found that 20 percent of teachers used on average four sick days due to indoor
air quality problems. Green schools not only improve student performance but
use on average 30 to 50 percent less energy, 30 percent less water and show a
38.5 percent reduction in asthma related sickness (Kats, 2006).
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There have been positive studies from corporations as well as schools.
Lockheed Martin installed a daylighting system to decrease its energy use
(Hawken et al., 1999). The company was expecting a payback period of four
years, but due to a 15 percent drop in absenteeism and an equivalent gain in
productivity, the company recouped its costs within the first year. Similarly,
VeriFone renovated a warehouse in California and incorporated sustainable
features such as daylighting, non-toxic materials and improved energy efficiency
(Hawken et al., 1999). This renovation took place on a tight budget of $39/ft2 and
reduced energy expenses by 65 percent. The company was expecting a
payback of seven and a half years, but due to a 45 percent decrease in
absenteeism, received an unanticipated bonus.
Hedging Risk
The amount of electricity generated in Florida is one of the highest in the
United States due to hot and humid weather increasing the need for air
conditioning (Florida state energy profile, 2007). Natural gas is a leading fuel
used and accounts for one-third of the electricity production in the state (Florida
state energy profile, 2007). The price for natural gas (see Appendix A for data
and calculations), as shown in figure 2.3 and 2.4 in dollars per thousand cubic
feet, has increased 79.48 percent in the last ten years (Annual energy review:
Natural gas, 2006). And in 2003, 2004 and 2005 the annual price increases
were 24.06, 9.25 and 19.26 percent respectively. The greater the uncertainty
and variability of future prices, the riskier an investment becomes (Hearth, Zaima,
2001). Standard deviation is a common measure of variability as it measures the
dispersion of a set of numbers around its arithmetic mean (Hearth et al., 2001).
According to Hearth et al. (2001), “risk is associated with the variability of returns”
and thus, “the higher the standard deviation, the more risky the investment” (p.
37). U.S. Treasury bills (T-bills) are perceived to be a risk free investment and
according to Liu et al (2001), "serve as a standard for returns on virtually all
financial assets and contracts” (p. 251). Therefore, when comparing the standard
deviation of 2.03 (Annual energy review: Natural gas, 2006) for natural gas prices
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to the standard deviation of 0.349 (Duffee, 1996) for T-bills, it is clear that natural
gas prices experience significant volatility over the risk free rate. Continuing to
rely on natural gas as a main source of electric power leaves the facilities
dependant on an increasingly volatile and high priced commodity (Bolinger &
Wiser, 2004). Decreasing dependence on natural gas as well as increasing
exposure to renewable energy sources can hedge gas price risk (Bolinger et al.,
2004).
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Figure 2.3 Commercial natural gas prices (Annual energy review: Natural gas,
2006)
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Commercial Natural Gas Price Percent Change
200.00%

150.00%

100.00%

50.00%

0.00%

Annual % change

2004

Annual % change

2006

2000

2002

1998

1994

1996

1992

1988

1990

1984

Year

1986

1980

1982

1976

1978

1972

1974

1968

1970

-50.00%

10 year % change

Figure 2.4 Commercial natural gas price percent change (Annual energy review:
Natural gas, 2006)

Summary
The shift towards a sustainable campus has been a positive step for many
universities, colleges and businesses referenced in this study. A sustainable
building, although usually initially more expensive, has shown it can create value
by reducing energy costs. However, energy costs can be a small portion of an
operating budget for many businesses. A high percentage of costs can be
associated with the staff and users of the building. A sustainable building can
bring higher productivity and better learning environments thus adding value
while increasing an awareness of social responsibility.
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CHAPTER THREE
FIELD RESEARCH
Description
The documented cases in the previous chapter show that on a macro
level, green and sustainable buildings are cost effective. Buildings have the
potential to create value for an organization by optimizing energy efficiency and
design techniques that increase worker productivity. Chapter Three illustrates
some of the findings and information gathered during a fact-finding trip to
Cambridge and Boston, Massachusetts in June 2007 as well as the results of an
interview with a Florida State University administrator in charge of university
construction.
The purpose behind the interviews was to identify organizations, both
universities and corporations, which are taking leadership positions in creating
value from sustainable building and design.
For example, Harvard University has created a revolving loan fund to
support sustainable projects on its campus. This revolving loan fund has created
a positive return on investments for both the company running the loan fund and
the schools that have taken advantage of this unique program. Another leader in
this area is the Cambridge Energy Alliance (CEA). CEA is an organization that
receives a great amount of support from the local energy company, NSTAR, to
help prepare for future energy demand. NSTAR realizes that energy
conservation is their most cost effective path.
Another university that was interviewed, Florida State University, is
preparing for change in order to stay competitive and cost effective. In the
corporate world interviewee, Bergmeyer, an architectural firm in Boston has
taken on a retail client that is dedicated to sustainability and keeping their costs
low. They proved to their client that they could be green and beautiful at the
same budget as their previous stores.
The purpose of this research is to show that at a micro and macro level,
sustainable buildings and projects are cost effective. Each of the interviews
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focused on specific projects where cost was one of the largest driving factors in
decision-making.
Harvard University’s Leadership
Harvard’s Green Campus
Harvard University has positioned itself as a leader in campus
sustainability. An innovative and unique project created by Harvard is a revolving
loan fund that finances projects associated with energy, water and resource
reduction. The revolving loan fund has created a significant amount of profit for
the university in cost savings, a projected $3,787,910 per year and reduced
economic externalities by approximately $100,000 per year.
Harvard’s loan fund has transformed over the years. The loan fund
initially began with the Resource Conservation Incentive Program (RCIP), a fiveyear initiative implemented in 1993. The RCIP established a $1.5 million loan
fund that was available to all Harvard-affiliated facilities (Levy & Dilwali, 2000).
The program ended in 1998 citing the need for increased communication with
facility managers and independent energy audits to help cite specific claims.
According to Levy et al. (2000), properly designed economic incentives
are important to any green campus initiative because universities are limited by
their capital budget and many green investments require initial increased costs to
gain returns in the future. This financial incentive would give facilities managers
more flexibility in their product and building choices and allow a permanent
infrastructure for sustainable practices.
Over the five-year life of the RCIP, the revolving loan fund yielded a 34
percent return on conservation investments for 35 projects. As shown in Table
3.1, the savings were estimated at approximately $880,000 per year with a fiveyear total savings of $4.5 million. The largest savings come from reduced
electricity consumption with reduced water consumption also providing a
significant amount of savings. According to Levy et al. (2000), the 34 percent
return on investments is not a goal and should not be the primary indicator of
success on a revolving loan fund. Due to the short-term nature of the loan fund
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established by the five-year payback window, projects that were long-term with
lower rates of return, yet still economically viable, were not submitted to the RCIP
for funding. Also, projects with very high returns and paybacks shorter than one
year may not have been submitted to the RCIP, as projects with short payback
periods generally do not require financing. Therefore, the rate of return is limited
by the project parameters and should not be used as a goal across a broad
range of projects undertaken by a university. A more reasonable assessment for
such tight parameters could be measured more accurately by documenting a
growth trend over time in areas such as participation and awareness as well as
the annual financial savings rather than a rate of return.
Table 3.1 RCIP Loan disbursement and savings (Levy et al., 2000)

Despite the significant cost savings of the projects, the majority of the
facilities managers, when surveyed by Levy et al. (2000) at the end of the RCIP,
stated lack of time, information and knowledge as barriers to starting new
conservation projects. They stated a need for monthly meetings with all facilities
managers from the university, independent energy audits to help them realize
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where to place their efforts and a newsletter to help keep the staff up to date with
university practices and sustainability efforts. The facilities managers that were
surveyed stated that financial benefits, more so than environmental awareness,
were the primary reasons for undertaking the conservation projects. Table 3.2
lists the barriers and implications discovered in the RCIP study.
Table 3.2 Barriers for sustainable resource consumption in universities (Levy et
al., 2000)

The RCIP demonstrated that a revolving loan fund helped motivate a
change in behavior towards cost-effective and sustainable practices in a
university setting. Levy et al. (2000) stated that, “lack of internal capacity or
knowledge of conservation options led to decreased participation in later years of
the RCIP, with a majority of facility directors unable to participate in the short
term” (Appendix B). A list of findings from Levy et al. (2000), shown in Table 3.3
were found to be necessary to institute a revolving loan fund for conservation
projects at a large university.
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Table 3.3 Guide to encourage sustainable resource consumption in universities
(Levy et al., 2000)

After the RCIP ended in 1998, a new program was formed in 2000 by
Harvard University’s president Neil Rudenstine. The new program, Harvard
Green Campus Initiative (HGCI), started off with a $3 million revolving loan fund.
According to Mike Crowley, the assistant director of the HGCI, recent Harvard
president Lawrence Summers doubled the loan fund on two separate occasions.
Summers, the former Nathaniel Ropes Professor of Political Economy at
Harvard, former chief economist at World Bank and former secretary of treasury
under President Bill Clinton, held the loan fund in high regard because of the high
positive return. During one press announcement regarding HGCI’s loan fund,
Summers stated that it was out performing Harvard’s endowment, which has
historically performed well above average with an average annual ROI at
approximately 15 percent. As stated on the HGCI Web site, the revolving loan
fund managed by HGCI
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…provides capital for high performance campus design,
operations, maintenance and occupant behavior projects.
Basic project eligibility guidelines state that projects must
reduce the University’s environmental impacts and have a
payback period of 5-10 years or less. The model is simple:
Green Campus Loan Fund provides the up-front capital.
Applicant departments agree to repay the fund via savings
achieved by project-related reductions in utility
consumption, waste removal or operating costs. This
formula allows departments to upgrade the efficiency,
comfort, and functionality of their facilities without incurring
any capital costs (Harvard Green Campus Initiative [HGCI],
2007).
The HGCI revolving loan fund previously operated as a zero interest loan but
recently changed to a fee for service. According to Crowley, they now charge a
three percent administrative fee to cover the cost of managing the loan fund. The
three percent fee will be charged annually to any remaining principle.
The repayment of the loan fund is based on engineering studies of how
much the project is estimated to save in energy costs. According to Crowley, a
better measurement verification system is desired but would require an
infrastructure that allowed sub-metering. This amount of data gathering is not
feasible for HGCI and may increase costs. The engineering studies are based
on known data, such as receptacle loads for lighting. For instance, if a building
wanted to switch to energy efficient lighting, HGCI already knows what the
connected load is and they know what the reduced load will be; therefore, the
main assumption that they are making, according to Crowley, is the running time
of the lights themselves. The running time for the lights is easy to assume for a
university as they are generally running a majority of the hours per day.
There are two ways that HGCI disburses funds. The first is for new
construction. If a new building were being built on Harvard’s campus, then
building to code would be the baseline cost. According to Crowley, if the building
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team decides to put in an “HVAC system that is 90 percent efficient versus the
code compliance system that is 85 percent efficient then HGCI will pay the
upfront capital cost difference between the standard HVAC system and the high
performance one” (Appendix B). For new construction an energy model is
required and, according to Crowley, is an important part of HGCI’s research
because they can run simulations for the entire building. Harvard uses eQUEST
to run their simulations, which is a spin off of DOE-2, a software program to
analyze a buildings’ energy use created with funding from the United States
Department of Energy.
The second method that HGCI uses to disburse funds is determining
projects for existing buildings. The difference, according to Crowley, is in new
versus existing buildings. If Harvard wanted to upgrade a building lighting
system and the cost was $10,000, an engineering study would be completed to
determine the payback period of the project. If the savings totaled $2,000 a year
or more, the payback period would be less than five years and the project would
be accepted.
Because individual projects, such as a lighting project, would be too timely
and costly to sub-meter, the projects are based on engineering studies and future
expectations. Instead of taking on the task of sub-metering, Harvard has been
working over the past year to develop energy baselines for every building on
campus. According to Crowley, the HGCI is taking all of the utility information for
the buildings, going back at least three years, averaging the three-year data and
then normalizing it according to local temperatures. From this data they will be
able to figure out how much energy a building should be using in any given
month. This will assist building managers in being able to identify problems in
their operations.
Justifying Expenses
The HGCI has been a profitable company within Harvard. According to
Crowley, only 20 percent of their funding comes from central administration while
80 percent comes from fee for service revenue. The HGCI would not have been
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able to grow if it did not make financial sense for the schools because they are
looking at their bottom line to see whether HGCI truly saved them money.
The School of Business has taken the lead in LEED construction at
Harvard. According to Crowley, they see the value in making their buildings
more energy efficient.
Harvard’s LEED Expenses
According to Crowley, a story that he tells often is about a kitchen
renovation where the design team decided to go for LEED certification late in the
construction process. The team approached their general contractor who added
$70,000 of additional charges to the contract. HGCI approached the contractor a
second time to ask the company to itemize the up charge. The contractor was
unable to justify the increase in expenses and completed the LEED project with
no additional costs.
This story is unusual as there is, in most cases, an increase in costs for
LEED certification. HGCI uses LEED as an accountability system rather than
just a point based system, according to Crowley. He stated that unless there
was a way to “hold people accountable for certain design elements,” the
sustainable practices would be the first things to fall off the table. They will be
forgotten because there are so many details within a project that unless you have
a mechanism in place to ensure that the sub-contractors are actually using lowVOC paint, then its probably not going to get done (Appendix B). Crowley stated
that it was worth the paperwork just to know that they are buying what they
expected and required.
HGCI also finds value in the paperwork associated with the LEED
process. They use it as a reference from project to project. This will help
strengthen the LEED process as well as bring down costs, as expensive
mistakes and lessons learned are being tracked. They also use it to track their
costs to see if they are going up or down. They have built a Web site that is
currently only available internally at Harvard. The site details all of the LEED
submittals and focuses on each phase of the design process as well as who is
responsible for what and how they relate to every LEED point. According to
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Crowley, this is going to be an invaluable learning tool to help make every project
more efficient to facilitate.
The HGCI team has been reducing their LEED costs by putting their
projects out to bid as a LEED project with a minimum gold standard or whatever
the aims of the particular project are. This creates incentives for the contractors
to not inflate their prices because of the LEED certification according to Crowley.
The HGCI team has been able to keep costs down by bringing a portion of the
LEED work “in-house.” In some cases, they collect all the submittals and do
things an architect would do including line of site geometry, which is simply
drawing a straight line from each seat to the window on the floor plan. The HGCI
team can do many of the tasks cheaper than an architect, so what they can do,
they bring in-house, further reducing their costs.
Another way that the HGCI team is creating value from their LEED
projects is by creating incentives for the design team to stay up-to-date with
current sustainable technology. Sustainable design is changing rapidly
according to Crowley, so HGCI is developing a way to offer incentives for their
team to keep up with these rapid changes. One example Crowley gave was a
bonus for percentages above code.
Change in Atmosphere
As found in all research by this author, Harvard noted that costs for LEED
certification of a building are reduced when LEED certification is a goal from the
beginning of the project. Crowley stated that one of the most difficult tasks has
been to change the “business as usual” momentum. “People know how to do
their job and they have been doing it well for a long time and when we ask them
to change something they are doing – it’s hard” (Appendix B). It makes it even
more difficult, according to Crowley, because the sustainability concept is so
abstract and people are very unsure of what it entails. The HGCI team has tried
to find a leveraging point where people feel comfortable making change but are
not doing too little or too much right away. They have created integrated design
teams to get everyone to work together and they have created a design process
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where the team focuses on each stage of the design and construction process.
They use a checklist for each phase to ensure that things are getting done.
According to Crowley, the LEED process has been getting easier because
they encounter the same questions for their prospective clients and they are able
to offer better responses. The team also knows what to expect in the LEED
process. Their expertise allows them to provide support and backup information
to help people feel more comfortable with the changing climate.
Because technology and innovation are changing so rapidly the HGCI
team is constantly reinventing the wheel. They are continuing to advance within
the university to affect the financial and accounting systems and the master
planning system itself. While this forward movement speaks to the success of
the program, it is increasingly demanding. HGCI has to continually expand what
can be offered.
Case Studies from Harvard University
Harvard University runs on a different model than the typical university.
The colleges within the university, for all intents and purposes, act autonomously.
But the nature of the decentralized model makes it difficult to mandate
sustainable building requirements. Harvard Real Estate Services (HRES)
operates as a central administration department that runs a real estate company
within Harvard. According to Crowley, HRES owns approximately 60 percent of
the buildings on campus. HRES runs a residential portfolio, a university and
commercial portfolio and a project management unit. The project management
unit is a centralized service that is offered to all the schools to manage their
capital projects. The Harvard Green Campus Initiative works closely with HRES
to offer LEED project management service to the schools. Table 3.4 below lists
all projects that were implemented in 2005 for HRES. The majority of the
projects were at Peabody Terrace, which is a graduate student residence. The
payback periods on average were almost six years. During this time the annual
loan payment is the energy savings attained from the projects financed. After
this time, the annual savings are accumulated for the schools and are,
essentially, money in the bank.
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Table 3.4 Green Campus Loan Fund payback analysis (HRES RES Loan Fund
Analysis)
Harvard Real
Estate
Residential

Green Campus Loan Fund Payback Analysis

29-Jun-05
Infrastructure Upgrade Projects

Property

Project

Initial Costs

Rebate

Costs after
Rebate

Annual
Savings

Payback
in Years

Soldiers Field Park

Motor, VSD and
DDC Installation

$ 194,345

$ 24,800

$ 169,545

$ 18,003

9.4

Haskins Hall

Lighting Retrofit

$ 4,435

$ 1,080

$ 3,355

$ 1,643

2.0

85-95 Prescott Street

Lighting Retrofit

$ 10,498

$ 1,485

$ 9,013

$ 2,797

3.2

Peabody Terrace
Peabody Terrace
Total

Lighting Retrofit
Hot Water VSD

$ 62,228
$ 82,974
$354,480

$ 15,215
$ 41,487
$ 84,067

$ 47,013
$ 41,487
$ 270,413

$ 9,444
$ 14,586
$46,473

5.0
2.8
5.8

Behavioral Change Project*

Program
Graduate Green Living
Program

Two-Year Project
Cost
$ 197,684

Estimated
st
1 Year
Savings
$ 50,000

Estimated
nd
2 Year
Savings

Third Year
Savings

$ 190,000

$ 90,000

Fourth
Year
Savings
$ 90,000

Payback
in Years
1.8

* Table 2 Explained
Graduate Green Living Program Background
The Graduate Green Living Program at Soldiers Field Park Peabody Terrace and One Western Avenue is
designed to address:
· Electricity Use – lighting, plug load, behavior and purchasing practice.
· Heating and cooling efficiency – windows, behavior and understanding building systems
· Recycling and waste minimization – through behavior and purchasing practice
· Water conservation
· General education and environmental responsibility
(See attached proposal for more detailed program information)
Performance Goals
The 12 month program goals for this program will be:
Reduction in electricity and steam consumption = 10%
Increase in recycling = 30-40%
Reduction in water consumption = 10%
Reduction in maintenance and repairs calls due to better occupant education
Projected Savings
Estimated FY 05 Total Steam and Electrical Utility Costs ~ $1.5 million
Projected utility and recycling savings within 2 years = $190,000+ per year
st

nd

rd

th

Differences in 1 , 2 , 3 and 4 Year Savings
The project cost of $193,684 in this proposal covers the first two years of the program.
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Table 3.4 Continued
* Table 2 Explained
Based on the HGCI’s previous experience managing a similar behavioral change program with FAS, we have
found that it generally takes 2 years for the program to reach full maturity. We have therefore estimated a
modest savings of $50,000 in the first year of the program.

Second year savings estimates assume a full savings of $190,000, based on the performance goals and
projected savings outlined above.
Subsequent years of the program will be funded by HRES Residential from the program’s savings at a cost of
$100,000 per year. Continued funding of the program will maintain an annual savings of at least $190,000.
Therefore, the third and fourth year annual savings estimated in the bundled loan package are calculated by
subtracting project savings from project costs ($190,000 savings - $100,000 cost = $90,000 savings).

One of the most successful projects at Harvard has been an educational
peer-to-peer project, the Resource Efficiency Program (REP). At the beginning
of every year, 19 students are hired to manage dorms and create incentives for
incoming freshman to change their behavior. REP begins before students even
enter their dorm. New energy efficient light bulbs are handed out to students and
a ‘yard-sale’ takes place so new students do not have to purchase new goods.
The behavioral change initiatives include encouraging students to recycle, use
green cleaning products, conserve energy and water by using efficient
appliances and fixing water leaks. Figure 3.2 shows the decrease in energy
associated with the years the program has been in place. Figure 3.3 shows the
accumulated benefits of the REP project.
Each of the dorms competes for the Green Cup title. The dorm that has
achieved the greatest sustainability efforts wins the cup. REP creates a
community dedicated to sustainability that is enthused to work towards their
overall goal of a green campus. HGCI has funded eight behavior projects with a
ROI of 100 percent. They applied for grants from a local utility company and else
where to fund the minimal costs of these projects.
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Figure 3.1 HGCI Average ROI by category

Figure 3.2 HGCI Electricity consumption per year for Harvard houses and dorms
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Figure 3.3 HGCI Results from the Resource Efficiency Program

36

As shown in Table 3.5, the GCLF has championed to date 144 projects. The
projects have a mean ROI of 33 percent and a median ROI of 27 percent. The
average ROI by project type is shown in Figure 3.1. As of March 2007, the fund
has achieved:
• $2,852,226 from saved energy costs and 27,417 metric tons of eCO2
reduced.
• $160,841

from saved water costs

• $114,488

from avoided operations and maintenance (O & M) costs

• $25,296

from avoided waste management and disposal costs.
(HGCI, 2007)

The GCLF is proving that making positive changes to improve the environment
can also have a positive impact on the bottom line.

Table 3.5 GCLF Payback and ROI by project type
Simple
Payback
No. of Projects by
Loan Amounts by
Savings by
by Project
Type
Type
Project Category Category
BEHAVIOR
8
$ 955,435.00
$ 959,203.33
1.00
INSULATION
3
$ 92,336.00
$ 84,292.73
1.10
PROCESSLOAD
1
$ 53,460.00
$ 40,245.56
1.33
KITCHEN
10 $ 563,257.32
$ 197,572.00
2.85
CONTROLS
4
$ 285,559.00
$ 92,794.00
3.08
HVAC
32 $ 2,551,963.34
$ 824,285.21
3.10
LGHT
71 $ 5,134,644.48
$ 1,339,365.04
3.83
TRANS
2
$ 18,396.00
$ 4,885.00
3.77
COGEN
2
$ 378,388.60
$ 96,416.00
3.92
IRRIGATION
2
$ 252,150.32
$ 54,888.00
4.59
RECYCLING
1
$ 38,000.00
$ 8,000.00
4.75
GSHP
2
$ 1,000,000.00
$ 72,641.00
13.77
PV
3
$ 334,590.68
$ 13,322.71
25.11
SOFT
1
$ 69,724.00
$0.00

Median
Return on
Investment
by Project
Category
100%
91%
75%
35%
32%
32%
26%
27%
25%
22%
21%
7%
4%
0%

% Total
Fund
Utilization
6%
2%
1%
7%
3%
22%
49%
1.4%
1%
1%
1%
1%
2%
1%

METERING
Total

0%
27%

1%
100%

2
$ 67,432.00
144 $ 11,795,336.74

$$ 3,787,910.58
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0.00
3.1

Harvard has posted 26 case studies on their Web site,
www.greencampus.harvard.edu (HGCI, 2007). The case studies offer insight
into the project’s goals, pre-project considerations, process and lessons learned.
As shown in Figure 3.4, the case studies also offer a snapshot look at finances
and reduced environmental impact of the project. This allows information to flow
directly to facilities managers at Harvard who are interested in applying for a
loan. It also provides access to new ideas on how to further or start sustainability
efforts.
PROJECT SNAPSHOT
Description:
T12 to T8 upgrade and
sensor installation to the 51 Brattle
Street building
Departments:
Faculty of Arts and
Sciences, Division of Continuing
Education
Project Executive: Patrick F. Shea
Finances:
Total Project Cost: $37,254
Rebate: $15,975
Annual Savings: $4,865
Payback: 3.8 years
Environmental Impact
Reduction:
84,037 lbs CO2/yr
Lessons Learned
*Ensure the correct type of ballast
is being installed
*Clearly communicate ahead of
time when transfers to and from
the loan fund will be made
Figure 3.4 HGCI Lighting upgrade (HGCI, 2007)
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Lessons Learned by Harvard University
The GCLF case studies and lessons learned are available to the public via
the HGCI Web site. It mimics many of the problems the previous loan fund, the
RCIP, experienced such as an absence of engagement from facilities managers
and an insufficient flow of information. The following information is a summary
GCLF’s lessons learned found on the HGCI Web site (HGCI, 2007).
Engaging busy facilities managers was a problem for RCIP and also for
GCLF. The GCLF found that the best way to engage facilities managers is to
allow them to participate in the loan fund approval process. This process
engages the managers in monthly meetings that expose them to peer-to-peer
learning as well as providing encouragement and better information flow. HGCI
also provides the following services to assist the time stressed facilities
managers:
•

Project identification and feasibility assessment

•

Rebates and grants

•

Project management and implementation

•

New technology identification and evaluation

•

Targeted education and training for building and facility managers,
occupants and clients

•

Publicity and communication (HGCI, 2007)
Based on the structure of the GCLF there are many different individuals,

from building managers to facility directors that can apply for a loan. HGCI has
found “that the departments most effective in taking advantage of GCLF
financing are those that have a facility director managing the search for and
implementation of GCLF projects” (HGCI, 2007). According to the HGCI, “this
high level engagement sends a strong message to all facility employees that
fiscal and environmental responsibility are a department priority, and that
innovation and initiative to meet those responsibilities will be rewarded” (HGCI,
2007).
According to Crowley, Harvard has “capital project managers that are only
responsible for their budget, which is the building’s budget and their schedule”
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(Appendix B). Concurrently, there are people who are going to be operating that
budget over the long term, which brings disincentive to use life cycle costing as a
means to connect the two budgets. This is a problem with finance and
accounting systems everywhere.
Yet, to Crowley it seems especially frustrating because universities
develop, own and maintain their buildings and therefore, should be able to think
long term. According to the GCLF Web site, “this separation between capital
project and operating budgets can make it difficult for building managers to avail
to GCLF financing. Under the GCLF model, HGCI provides the upfront project
capital that enables a project sponsor to save money on its utility bills.” These
savings are real and the GCLF model gives project managers the funding and
thus the flexibility to undertake sustainable projects that will lower the university’s
carbon footprint, save money and set a precedent for all organizations. The
money saved also allows the schools to use money for further infrastructure
improvements rather than sending the money to a local utility company. A lack of
funding is primarily cited as the main impediment to proper infrastructure
management. It is imperative that the GCLF model breaches into the financial
structure or optimization will not be achieved.
The GCLF is producing immediate and quantifiable benefits for
participating schools. Yet, the HGCI has identified areas other than the positive
financial returns that can benefit the recipients. The GCLF has generated a
tremendous amount of positive press, both for Harvard and the individual
schools. This press has created an inter-department competition that helps
generate interest in the GCLF. The GCLF also offers an alternative source of
funding for schools that have financing constraints. The loan fund, which was
previously zero interest, offers a low interest rate and the advantage of a
qualified team to assist with ideas and project management.
The GCLF is a creative program that has set precedents for universities
and businesses alike. Yet, the HGCI team has realized that the loan fund is just
a starting point in the move towards a sustainable organization.
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The Loan Fund has achieved significant environmental and
fiscal benefits but must not be thought of as the incentive
needed to drive sustainable building and infrastructure
decisions. In fact, if anything, the Loan Fund program has
been most helpful in identifying the numerous other
competencies, services, and additional financial incentives
that Harvard must develop if it is ever to approximate
sustainable campus operations. This statement does not
detract from the Fund’s significant achievements to date, but
rather serves as a reminder that we are at the beginning, not
the end, of the long sustainability learning curve. (HGCI,
2007)
Cambridge Energy Alliance
Another Revolving Loan Fund
A model that is similar to Harvard’s revolving loan fund is underway. The
Cambridge Energy Alliance (CEA) is a non-profit organization that is sponsored
by the City of Cambridge. CEA is partnering with NSTAR, the largest private
Massachusetts-based electric and gas utility company, for their expertise in
energy and community involvement. The goals of CEA over the next five years
are to reduce energy consumption across all sectors by 10% per year and to cut
electricity use at peak use times by 15%. CEA also aims to reduce demand for
water, natural gas, oil and transportation fuels.
Funding
The CEA has created a revolving loan fund through investments of $100
million over the next five years. The fund is financed by private investors (80%)
and incentive programs (20%) that were established, in part, to improve energy
efficiency. One of the incentive programs will be selling carbon offsets. The
start-up financing for the project came from the Henry P. Kendall Foundation, the
Barr Foundation, and The Chorus Foundation.
The private investors come from CEA’s relationship with Bostonia, an
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investment bank and broker-dealer that originates, structures, places and trades
innovative private placement securities. Through Bostonia, CEA will securitize
their loans and offer debt notes as part of an Energy Savings Performance
contract (ESPC). An ESPC is a contracting vehicle that allows agencies to
accomplish energy projects for their facilities without up-front capital costs and
without special Congressional appropriations to pay for the improvements.
An ESPC project is a partnership between the customer and an energy
services company (ESCO). The ESCO conducts a comprehensive energy audit
and identifies improvements that will save energy at the facility. In consultation
with the agency customer, the ESCO designs and constructs a project that meets
the agency’s needs and arranges financing to pay for it. The ESCO guarantees
that the improvements will generate savings sufficient to pay for the project over
the term of the contract. After the contract ends, all additional cost savings
accrue to the agency.
Loan Fund Program
CEA aims to reach 50% market penetration across all sectors in five
years. The sectors include but are not limited to municipal government,
residents, businesses, schools, hospitals and biotech companies.
The CEA program differs from many other loan programs in that they will
provide all services necessary to complete the project. CEA will provide the
energy audit, financing, verification of the performance measures and contracting
for the installment of the project. CEA believes that borrowers will pay an
increased rate because of this advantage. The customer is, however, able to
obtain their own financing and contracting if desired. CEA guarantees that the
loan payment for the project will be lower than their reduced energy costs so the
consumer can afford to make the change immediately with no affect to their
monthly income.
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Barriers to Entry
CEA is aware that the residential sector will be the hardest to penetrate.
Landlords have little incentive to make these changes for their renters and
condominium associations have limited control over changes to their buildings.
CEA is in a strong position to meet their goals because 70% of electricity
consumed in Cambridge is from 35 business accounts. Therefore the residential
market makes up less than 30% of their customers.
Florida State University
Heading Towards Sustainability
Sustainability movements are taking place across the country. In
Tallahassee, Florida, Lawrence R. Rubin, RA, Director of Florida State
University's Facilities Design and Construction, said that Florida State University
has been designing energy efficient buildings since he has been at FSU, which is
over 15 years. FSU uses energy efficient light ballasts, low flow water fixtures,
and a mechanical loop heating and cooling system. When renovating buildings,
attempts are made to keep recycled brick and other construction materials out of
the landfill. Rubin said that these practices are not only “the right thing to do” for
the environment but they help the university remain cost effective in the long run.
Rubin has been moving towards constructing LEED certified buildings.
Because of the energy efficient practices that the university has been using, FSU
already come close to basic LEED certification; Rubin just has to achieve a few
more goals to reach LEED standards. Currently, there are six LEED registered
projects on the FSU campus. They are:
•

FSU College of Education addition

•

FSU Life Science Center

•

FSU Materials and Research Building

•

SESEC’s Off-Grid Zero Emission Building

•

Human Performance Lab and Track Facility

•

Ruby Diamond Auditorium Renovation
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Rubin has been paying attention to trends in the market and sees LEED
building, in some ways, as self-preservation. He thinks that future funding could
potentially be dependent on it. However, as a facilities manager, he understands
that this new construction process cannot happen overnight. If any mandates
come forth Rubin will be prepared and so will his contractors.
According to Rubin, changing the culture within the building industry has
been the biggest obstacle that he has had to overcome with moving toward
LEED certification. Some of the contractors that he deals with automatically
raised prices at the mention of LEED. But once Rubin explained what they were
really doing, “they started to back off a little bit” (p. 3). Yet, according to Rubin,
most of the contractors know that they can keep a competitive edge if they have
LEED building experience because they see their clients moving towards it.
As for justifying the extra expense associated with the LEED building
process, Rubin stated that it would pay off in the long run. He stated that one of
the biggest expenses in the process is commissioning, when a third party
engineer monitors and checks the design. This process can actually save money
over time. An example that Rubin gave was if a subcontractor installed a damper
backwards, the university would be paying for air flowing in the wrong direction.
Commissioning would find this problem and correct it, saving the university
money and future problems. The costs associated with commissioning can go
up and down according to project needs. If Rubin was building a generalpurpose building, he might not pay for commissioning except at the beginning or
the end of a project. Yet, for a laboratory building, commissioning would be an
important part to have throughout the entire process due to the complexity of the
construction.
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Bergmeyer
The Corporate World
The sustainability movement is happening across all building sectors. An
interview was conducted with interior designer Sarah Hewin with Bergmeyer, an
architecture and interior design firm located in Boston, Massachusetts that
specializes in commercial, housing and institutional building design, corporate
interiors, retail and restaurant design. The firm has approximately 80 employees
and a green executive committee of principals and associates that lead their
company towards environmentally responsible, high performance design.
A corporation recently approached Bergmeyer to facilitate a new design
concept for their retail store. In order to protect their client’s confidentiality “CoX”
will be used as the name. According to Sarah Hewin, a LEED accredited interior
designer for Bergmeyer, CoX approached Bergmeyer because they were not
satisfied with the previous design of their stores and they wanted to go green.
Bergmeyer has noticed a trend in legislation that is requiring LEED certification,
particularly for spaces over 50,000 sq. ft.
CoX was supportive of green building from the beginning and according to
Hewin, once the client is on board with LEED design, they do not ask you to
prove any costing. CoX did not raise their budget for their new stores that would
be LEED certified. According to Hewin, it was Bergmeyer’s job to make the
design green and aesthetically pleasing within the budget allotted. There was an
increase in fees for the increased paperwork associated with the certification
process. The fee was $30,000 for an approximately 30,000 ft2 building, or $1/ft2.
Hewin noted that there were plenty of interior materials that were both
sustainable and within budget, although the large purchasing power of CoX, who
plans to roll out numerous stores over the next five years, helped price
negotiations with the vendors.
From the beginning of the process the entire design team along with the
client were involved in the schematic design. This enabled the team from interior
designers to engineers to work towards a common goal. According to Hewin,
this helps the company understand, for instance, that even if an HVAC system
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costs more initially, it will save them money in the long run. Hewin said that costs
associated with certification would most definitely come down over time, as
experience is gained and more products become available. Bergmeyer
successfully created a new LEED design template for CoX while keeping costs
down and saving the company money in the long run.

Summary
The case studies above show many universities and businesses alike
moving towards energy efficient and sustainable design. All of the companies
from Florida State University to the largest energy supplier in the New England
area not only see sustainable design as a way to stay competitive they also see it
as the right thing to do.
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CHAPTER FOUR
DESIGN PROGRAM

Project Description
The intention is to model two general classroom buildings. Both a
conventional and sustainable design will be energy modeled and a cost/benefit
analysis will be used to determine whether the sustainable design will be cost
effective over the life of the building.
The classroom building will use current studies on classroom design to
improve the students’ ability to learn such as giving students a view of the
outdoors when in a classroom, using low or no-VOC products and materials and
increasing fresh air circulation. The design for the sustainable building will utilize
its new technology so the building itself can become a learning mechanism. The
use of informational kiosks will strategically be used as a way to inform the end
users of the environmental efforts such as decreased carbon use per pound and
energy saved. The aggregate data will also be collected for research use that
will serve the college by tracking ways to further their efforts to realize both cost
and environmental savings.
A Typical University Building
The general classroom building will be located on Florida State
University’s campus. The guidelines for the building will be based on the facility
program for New Classroom Building prepared by The Facilities Planning and
Construction Department. This project involved the construction of a new
building that accommodated the large growth in student enrollment by designing
larger classrooms. The classroom’s were designed for general academic use
and were not intended to meet the needs of any specific academic program.
Below are the design criteria and requirements of the Classroom building
recently built on Florida State University’s campus.
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General Guidelines
Obtained from Classroom Design Criteria and Requirements at Florida State
University:
•

Classrooms shall be constructed with adequate sound isolation from
adjacent classrooms and corridors. This is especially important when
plenum return air schemes are used.

•

Classrooms shall be located on the lower floors to minimize the amount of
traffic that uses elevators or stairways.

•

Classrooms shall be designed to maximize the seating capacity. This
would include placing the entrance at the front of the room.

•

As much as possible, the designer should avoid the placement of
structural columns within the seating area.

•

Ceiling height should be a minimum of 9’. The larger the room, the higher
the ceiling should be.

•

The height of the projected image should be no less than 1/6th the
distance of the farthest student from the projection screen.

•

The design professional shall consult with Academic Computing and
Network Services (ACNS) on the choice of floor coverings and the color
scheme used within the classrooms.

•

A high-density plastic chair rail shall be placed on the sidewalls
surrounding the seating area.

•

Dry-erase marker boards shall be used instead of chalkboards. Marker
boards should contain a marker tray and 1- 1/2" continuous tack strip at
the top. The dry- erase board should cover as much of the front wall as
practical. Avoid placing fire-alarm enunciators in conflict with the dry-erase
board. Projection screens mounted above the marker board must clear the
board's marker (chalk) tray. Typically, provide 6"-8" clear from the face of
the marker board to the back of the screen. The projection screen in its
lowered position must not cover light switches and outlets.

•

Ceiling- mounted or wall- mounted projection screens should not conflict
with the lighting fixtures or access to lighting fixtures for changing lamps.
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•

Instructor consoles should be located so as not to obscure the students'
sight line of the projection screen(s) and marker board(s).

•

All classrooms with permanently installed multimedia equipment shall be
connected to a security system. The security system shall include a card
access reader at the main entry door, door security contacts on each door
and motion sensors in the room.

•

Corridor walls (or common walls with other unsecured rooms) shall run
from floor to underside of structure above. Special consideration should be
given to wall or partition construction above the ceiling lines on the
corridor side of the room.

•

If windows are provided in the classroom, provide window shade system
(typically 2" aluminum blinds) to darken room. (Classroom Design Criteria
and Requirements at Florida State University, 2006)
Florida State University Facilities Program
All construction activities that occur on the Florida State University

campus are tightly regulated by a series of existing and new statutes, standard
practices, and policies. The following is a general list of the statutes, standard
practices and policies that should be used when designing a classroom building
on Florida State University’s campus.
Florida Statutes
The design professional and construction manager shall ensure that the
design and construction of this project meets all of the appropriate and applicable
sections of the following Statutes:
•

Chapter 163

Intergovernmental Programs

•

Chapter 255

Public Property & Publicly Owned Buildings

•

Chapter 287

Procurement of Personal Property and
Services

•

Chapter 553

Building Construction Standards

•

Chapter 663

Fire Prevention and Control
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•

Chapter 1000- 1013

K-20 Education Code
Codes and Standards

•

Florida Department of Environmental Protection

•

Department of Education's Space Standards, State Requirements for
Education Facilities

•

Florida Elevator Safety Code, Department of Business Regulation

•

Rules of the Department of Business Regulation

•

Rules and Regulations of the Division of Health, Department of Health and

•

Rehabilitative Services

•

Rules of the Florida Department of Labor and Employment Security

•

Florida Lifestyles Energy Evaluation Technique

•

Rules of the Area Water Management District

•

Environmental Protection Agency

•

Federal "Americans with Disabilities Act" (ADAAG Guidelines)

•

Florida Fire Prevention Code

•

ASHRAE Standard 62-1989,

•

Appropriate ANSI regulations,

•

Appropriate OSHA standards during construction,

•

State University System "Professional Services Guide", the "SUS Cost
Containment Guidelines", and the "Florida State University Design
Guideline and Specifications".

•

Florida State University "Architectural Design Guidelines" and "Landscape
Design Guidelines”

•

“Design Criteria and Requirements For Classrooms At Florida State
University”

•

Any other regulatory codes or standards that apply to this type of project.
(The Facilities Planning and Construction Department, 2003)
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Site Considerations
Florida State University’s campus has a mix of Jacobean and Gothic
architecture in the historic zones as well as contemporary architecture in the
northwest campus area. The Jacobean Revival and Gothic building styles will be
less than easy to achieve due to excessive costs associated with these building
types. Yet, the design of the building should still genuinely and recognizably
reflect the historic beauty found on campus. This aesthetic can be achieved
using Gothic and Jacobean arches, pitched roofs and gables, brick façade with
patterns and pier and ornamental designs as seen in Figures 4.1 through 4.7
(pages 68-73).
Because the design of the classroom building is hypothetical, the site
selection will be on Florida State University’s campus in the northwest area. The
building, because of its sustainable features, will be contemporary in nature while
preserving and drawing inspiration from the historic contexts found on campus.
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Figure 4.1 Jacobean and Gothic arch
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Figure 4.2 Jacobean arch and proper pier/gable design
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Figure 4.3 Pitched roof and gables

Figure 4.4 Brick pattern
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Figure 4.5 Design details
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Figure 4.6 Proper pier/gable relationship
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Figure 4.7 Proper pier/gable relationship
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Program Description
Lecture Halls: Quantity – 1
The lecture hall will make use of tiered seating for 100+ students. To
comply with code, for 101 to 125 persons, there has to be five accessible seating
spaces. An electronic equipment closet is needed for this space. When possible
doors are to be located at the front of the classroom. The ceiling height at the
front of the classroom should be 15’ and no less than 9’ in the back.
Classrooms: Quantity - 2
The classroom spaces will have non-tiered seating for up to 49 students or
from 50 to 99 students. To comply with code, for up to 49 persons there has to
be one accessible seating space and for 50 to 99 persons there has to be four.
An electronic equipment room is not needed.
Faculty/Student Meeting Rooms: Quantity - 1
There will be two similar meeting rooms for students and faculty. The
spaces will be approximately 100 square feet and have room for four occupants.
A table and four chairs or built in bench are required for this space.
Technology Enhanced Classrooms (TEC) Support Area: Quantity - 1
The TEC support area will provide secure storage for classroom
technology. The space will be approximately 1,000 square feet and should be
adjacent to the network hub room. Desk, tables and chairs and space for
computers and file servers are necessary.
Network Hub Room: Quantity - 1
The network hub room provides space for the telecommunications and
network equipment. The space should be adjacent to the TEC Support area with
approximately 240 square feet.
Restrooms: Quantity - 1
Men and women’s restrooms have to be located on each floor. The
occupancy load is calculated according to the number of students in the area
during class change time as opposed to classroom occupancy loads.
Showers: Quantity – 2
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Two showers will be provided in the building to accommodate bike
commuters. One will be ADA accessible.
Supply Closet: Quantity – 1
The supply closet should be approximately 100 square feet with a ceiling
height of 8’. This space is large enough to hold cleaning supplies and should be
adjacent to restrooms.
Design Concept
The typical Florida State University classroom building, as stated earlier, is
influenced by the Jacobean and Gothic era (see Figures 4.2 and 4.3, pages 6970). The design concept for this building will use the Gothic arch (see Figure 4.1,
page 68) and typical brick façade found across campus (see Figures 4.4, 4.5 and
4.6, pages 70-72). The concept will, however, deconstruct the typical gothic
window to create a modern interpretation of the historic architectural styles.
Sustainability Guidelines
Determining the true costs of sustainable building is difficult for many
reasons. According to Kats et al. (2003), the design and construction for the first
green building project can incur significant learning curve expenses. Also,
because green technology is new, mechanical systems might be oversized or not
fully integrated, further inflating the cost. The developers who are not keeping
their costs proprietary have only achieved theoretical cost comparisons between
conventional and sustainable building. The costs comparisons are theoretical
because a developer has never built a conventional building and tracked its
performance, only to tear it down to build its sustainable counterpart to analyze.
The goal of this thesis project is to design a theoretical classroom building
on Florida State University’s campus. The building will then be modeled twice,
once as a conventional building and once as a sustainable building. The
conventional building will use current construction techniques already in use at
FSU. It should be noted that although these standards are being used as the
conventional model, FSU’s buildings go above and beyond conventional building
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practices. It will be assumed that because many universities, including FSU, are
participating in the sustainability movement, former conventional building
standards are no longer valid.
Therefore, the sustainable model that will be used to compare to the
conventional model will strive to be as energy efficient as technology currently
permits. A third party construction company will price out both the conventional
model and the sustainable model in an effort to obtain true costs. The buildings
will then be analyzed in an energy-modeling program to determine the energy
consumption. A cost-benefit analysis will then determine the payback period and
rates.
Energy Modeling Use and Limitations
The program that is used to model the expected annual utility bill for this project
is eQUEST. eQUEST is a software program that simulates hourly energy
performance of a building. eQUEST primarily makes use of a wizard format for
ease of use but runs its simulations in the DOE-2.2 program. DOE-2 was
created primarily with funding from the United States Department of Energy and
is one of the industry standards in energy modeling software.
eQUEST uses a building creation wizard that allows you to input your
building design parameters such as architectural design, mechanical heating and
cooling equipment, building size, floor plan layout, lighting design, occupancy
and plug loads and construction materials. eQUEST then simulates the
expected hourly performance of the building for one year. eQUEST calculates
the heating and cooling load of the building based on walls, windows, glass type,
people, ventilation and plug loads (Crawley, Hand, Kummert, Griffith, 2005).
There are two wizards that allow you to input design parameters at
different stages of the design: schematic design and design development.
Because the author of this study is not a professional energy modeler, for this
research project, only the schematic design wizard was used. It is also important
to note that energy models can have a wide variance of success. There are
many uncontrollable factors in the building process that are not controllable by

60

the professional running the models. When this author attended a training
session for energy modeling the professionals who led the training stated that
their models generally had variances of plus or minus 15 percent.

61

CHAPTER 5
IMAGES OF PROPOSED PROJECT

Green and Gold Building
The following images have been scaled to fit this document. They include
site selection pictures and final presentation renderings.

Figure 5.1 Proposed site
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Figure 5.2 Floor plan

63

Figure 5.3 Reflected ceiling plan
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Figure 5.4 Interior perspective – Student lounge and material board
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Figure 5.5 Interior perspective – Classroom and material board
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Figure 5.6 Column detail

67

Figure 5.7 North and south elevation
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Figure 5.8 East and west elevation
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Figure 5.9 Cross sections
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Figure 5.10 Signage
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Figure 5.11 Green roof
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Figure 5.12 Exterior perspective

73

CHAPTER 6
PROJECT FINDINGS

Overview of the Findings
The results of these findings are intended to provide a useful analysis for
design decisions relating to sustainable building practices. The project is based
in Tallahassee, Florida and as such, the results are specific to the southeast
region. This region has relatively few heating days and high humidity.
Identification of limitations and gaps are mentioned throughout the text.
Energy Model
Estimated Annual Energy Use
There are many programs that can be utilized to estimate the annual
energy performance of a building. As noted earlier in this report, there are many
limitations to energy modeling because of the vast amount of variables and
uncontrollable factors associated with construction. For example, daylighting
controls can be added to a project. Yet, if a dark object is placed near the light
sensor, it could affect the performance of the daylighting controls and in turn, the
energy performance of the entire building.
This project was modeled using the software program eQUEST. eQUEST
utilizes parametric modeling for different energy efficiency measures. This
parametric modeling allows for the analysis of energy efficiency measures
compared to a baseline and compared to a sequence of energy efficiency
measures taken with compounding results. The results of the energy model are
found below:
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Table 6.1 Annual utility bill comparison
FSU Baseline
Daylighting Controls
Roof Insulation*
Wall Insulation**
Added Enthalpy
Chiller Change***
Heat Pump****

$ 13,660
$ 12,982
$ 12,980
$ 12,979
$ 12,975
$ 17,239
$ 17,196

*Standard roof insulation for Florida State University is R-38. This measure
increased the insulation to R-60 and added a radiant barrier.
**Standard exterior wall insulation for Florida State University is R-18. This
measure increased the insulation to R-21. The interior walls changed from R-13 to
R-21.
***Florida State University has access to a central utility plant that utilizes ground
water. This water is typically used to heat and cool their buildings. This measure
uses air for the chiller instead of water.
****Florida State University only uses heat pumps when the central utility plant is
not available. However, heat pumps are typically used in commercial building and
therefore are modeled here.

The results of the energy model, shown in table 6.1, show that the only
significant contributions to reducing the annual utility bill for Florida State
University were adding daylighting controls and using a standard heat pump (or
changing to an air cooled chiller versus a water cooled chiller). The increased
roof insulation was modeled to mimic a green roof, as there are currently no input
options available to model this. The law of diminishing returns that is affecting
the insulation results for this model. Florida State University is currently using
high insulation values compared to conventional construction. Therefore, adding
extra insulation onto an already well-insulated building had a negligible affect on
this model.
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Financial Analysis
Important Assumptions
The analysis used for this project uses the net present value calculation to
evaluate the costs associated with alternative energy efficiency measures used
in sustainable building. The values that were used are estimated costs from a
local contractor that is familiar with standard construction practices at Florida
State University. This report did not take into account replacement value,
depreciation or operation and maintenance expense.
A net present value calculation estimates future cash inflows and outflows
and discounts these cash flows to estimate their value today (Ross et al., 2000).
The discount rate that is used to estimate the present value is comprised of two
interest rates – the estimated inflation rate and the average cost of capital.
For this thesis, the inflation rate of 3.41 percent is an estimate from
historical rates obtained from the U.S. Department of Labor, Bureau of Labor
Statistics (2008) (see Appendix C). The average cost of capital for is calculated
using three different projections: 3.6, 6.6, and 9.6 percent. This spread of
different interest rates is meant to be a prudent calculation of the net present
value. Florida State University has a very low average cost of capital because
their projects are funded via the state’s budget. However, interest rates on
commercial building loans vary by building type, amount of capital needed and
geographic location among other criteria.
The utility prices for the net present value calculation increase on an
annual basis. The rate at which utility prices rise is based on the previous fiveyear percentage increase in prices for large commercial demand customers with
the City of Tallahassee Utilities (Appendix C). Only the most recent five years
was used to determine the five-year percent change because prior to 2001, the
utility company changed their pricing structure. The net present value calculation
is evaluated with three different scenarios where utility prices increase:
•

70 percent every five years (Table 6.2)

•

100 percent every five years (Table 6.3)

•

111 percent every five years (Table 6.4)
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•

130 percent every five years (Table 6.5)

The historic five-year percent increase for the City of Tallahassee Utilities is
111.68 percent. Therefore, the 70 and 100 percent calculations are conservative
estimates. Although energy prices are extremely volatile, the 130 percent
increase could be looked at as a severe scenario.
The term for this analysis varies in five-year intervals from 20 to 50 years.
The 20-year term is a conservative look at the analysis because commercial
buildings typically operate for over 25 years and university buildings are, on
average, owned and operated for 50 years (Kats, 2006).
There are tax credits for energy efficient buildings in the state of Florida as
well as rebates for alternative energy projects. For this thesis, there has been no
inclusion of these monies.
Net Present Value Calculation
For complete calculation please see Appendix C
Table 6.2 Net Present Value: 70% Utility price increase scenario
Discount Rate =
20 Year NPV

7.00% Discount Rate =

10.00% Discount Rate =

20 Year NPV

13.00%

20 Year NPV

Daylighting Controls

($21,292) Daylighting Controls

DX Heat Pump

($74,131) DX Heat Pump

($100,037) DX Heat Pump

($117,598)

Both

($98,720) Both

($129,957) Both

($150,734)

25 Year NPV

25 Year NPV

($26,317) Daylighting Controls

25 Year NPV

Daylighting Controls

($13,902) Daylighting Controls

($22,410) Daylighting Controls

DX Heat Pump

($32,891) DX Heat Pump

($77,621) DX Heat Pump

Both

($52,789) Both

30 Year NPV

($105,672) Both

30 Year NPV
($4,946) Daylighting Controls

($18,286) Daylighting Controls

DX Heat Pump

$17,088 DX Heat Pump

($53,964) DX Heat Pump

35 Year NPV
Daylighting Controls

($27,556)
($105,194)
($137,654)

30 Year NPV

Daylighting Controls
Both

($29,660)

$2,874 Both

($80,043) Both

35 Year NPV

($25,614)
($93,752)
($125,586)

35 Year NPV

$5,907 Daylighting Controls

($13,935) Daylighting Controls

DX Heat Pump

$77,655 DX Heat Pump

($28,997) DX Heat Pump

Both

$70,330 Both

($52,994) Both
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($23,823)
($83,196)
($114,454)

Table 6.2 Continued
Discount Rate =

7.00% Discount Rate =

40 Year NPV

10.00% Discount Rate =

40 Year NPV

Daylighting Controls

$19,060 Daylighting Controls

DX Heat Pump

$151,054 DX Heat Pump

Both

$152,078 Both

45 Year NPV

($9,342) Daylighting Controls

($22,170)

($2,646) DX Heat Pump

($73,457)

($24,447) Both

45 Year NPV

Daylighting Controls

$34,999 Daylighting Controls
$240,005 DX Heat Pump

Both

$251,145 Both

($4,494) Daylighting Controls

($20,646)

$25,164 DX Heat Pump

($64,473)

$5,681 Both

50 Year NPV

Daylighting Controls

($104,184)

45 Year NPV

DX Heat Pump

50 Year NPV

13.00%

40 Year NPV

($94,709)

50 Year NPV

$54,782 Daylighting Controls

$739 Daylighting Controls

($19,209)

DX Heat Pump

$350,404 DX Heat Pump

$55,185 DX Heat Pump

($56,005)

Both

$374,101 Both

$38,206 Both

($85,779)

Average
Cost of
Capital

Inflation
3.41%

Inflation
3.6%

Average
Cost of
Capital

Average Cost
of Capital
Inflation
3.41%

6.6%

3.41%

9.6%

Table 6.3 Net Present Value: 100% Utility price increase scenario
Discount Rate =
20 Year NPV

7.00% Discount Rate =

10.00% Discount Rate =

20 Year NPV

Daylighting Controls

($13,006) Daylighting Controls

($20,818) Daylighting Controls

DX Heat Pump

($27,892) DX Heat Pump

($68,490) DX Heat Pump

Both

($47,222) Both

($95,780) Both

25 Year NPV
Daylighting Controls

25 Year NPV

($12,817) Daylighting Controls

$56,718 DX Heat Pump

($22,584) DX Heat Pump

Both

$47,012 Both

($46,047) Both

Daylighting Controls

($25,918)
($95,540)
($127,473)

25 Year NPV

$2,156 Daylighting Controls

DX Heat Pump

30 Year NPV

13.00%

20 Year NPV

30 Year NPV

($21,615)
($70,184)
($100,731)

30 Year NPV

$23,772 Daylighting Controls

($2,882) Daylighting Controls

($16,945)

DX Heat Pump

$177,350 DX Heat Pump

$34,414 DX Heat Pump

($42,663)

Both

$181,364 Both

$15,703 Both

($71,708)

35 Year NPV
Daylighting Controls

35 Year NPV

35 Year NPV

$54,591 Daylighting Controls

DX Heat Pump

$349,338 DX Heat Pump

Both

$372,914 Both

$9,454 Daylighting Controls
$105,186 DX Heat Pump
$92,374 Both

78

($11,877)
($12,793)
($40,207)

Table 6.3 Continued
Discount Rate =

7.00% Discount Rate =

40 Year NPV

10.00% Discount Rate =

40 Year NPV

Daylighting Controls

13.00%

40 Year NPV

$98,530 Daylighting Controls

$24,771 Daylighting Controls

($6,376)

DX Heat Pump

$594,546 DX Heat Pump

$193,057 DX Heat Pump

$19,625

Both

$646,011 Both

$187,572 Both

($6,018)

45 Year NPV

45 Year NPV

45 Year NPV

Daylighting Controls

$161,175 Daylighting Controls

DX Heat Pump

$944,145 DX Heat Pump

Both

$1,035,374 Both

50 Year NPV

$43,788 Daylighting Controls

$54,810

$305,772 Both

$31,088

50 Year NPV

Daylighting Controls

($406)

$302,162 DX Heat Pump

50 Year NPV

$253,536 Daylighting Controls

$68,165 Daylighting Controls

$6,272

DX Heat Pump

$1,459,575 DX Heat Pump

$442,016 DX Heat Pump

$94,172

Both

$1,609,429 Both

$457,284 Both

$72,599

Average
Cost of
Capital

Average Cost
of Capital
Inflation

Inflation
3.41%

3.6%

3.41%

Average
Cost of
Capital

Inflation

6.6%

3.41%

9.6%

Table 6.4 Net Present Value: 111% Utility price increase scenario
Discount Rate =
20 Year NPV
Daylighting Controls
DX Heat Pump
Both
25 Year NPV
Daylighting Controls

7.00% Discount Rate =

$5,546 DX Heat Pump

25 Year NPV

$126,341 Both

Daylighting Controls

$317,616 DX Heat Pump
$337,584 Both

($79,971)
($111,053)

($5,323) Daylighting Controls

($17,063)

$20,406 DX Heat Pump

($43,355)

$527 Both

30 Year NPV

Both

($23,276)

25 Year NPV

($72,438)

30 Year NPV

$48,907 Daylighting Controls

DX Heat Pump

35 Year NPV

($71,352) Both

$14,919 Daylighting Controls
$127,946 DX Heat Pump

($16,888) Daylighting Controls
($45,942) DX Heat Pump

($9,981) Both

Both

13.00%

20 Year NPV

($7,014) Daylighting Controls

DX Heat Pump

30 Year NPV

10.00% Discount Rate =

20 Year NPV

$10,283 Daylighting Controls
$109,943 DX Heat Pump
$97,528 Both

35 Year NPV

($9,734)
($163)
($26,887)

35 Year NPV

Daylighting Controls

$101,574 Daylighting Controls

DX Heat Pump

$611,531 DX Heat Pump

$230,775 DX Heat Pump

$50,790

Both

$664,929 Both

$228,433 Both

$26,848
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$31,345 Daylighting Controls

($1,089)

Table 6.4 Continued
Discount Rate =

7.00% Discount Rate =

40 Year NPV

10.00% Discount Rate =

40 Year NPV

Daylighting Controls

40 Year NPV

$183,187 Daylighting Controls

$59,768 Daylighting Controls

DX Heat Pump

$1,066,982 DX Heat Pump

$393,839 DX Heat Pump

Both

$1,172,182 Both

$405,092 Both

45 Year NPV

45 Year NPV

Daylighting Controls

13.00%
$9,110
$110,895
$90,236

45 Year NPV

$309,655 Daylighting Controls

$98,125 Daylighting Controls

$21,141

DX Heat Pump

$1,772,750 DX Heat Pump

$613,898 DX Heat Pump

$181,799

Both

$1,958,224 Both

$643,495 Both

$165,011

50 Year NPV

50 Year NPV

Daylighting Controls

50 Year NPV

$500,782 Daylighting Controls

$148,672 Daylighting Controls

$35,016

DX Heat Pump

$2,839,355 DX Heat Pump

$903,890 DX Heat Pump

$263,572

Both

$3,146,144 Both

$957,663 Both

$251,249

Average
Cost of
Capital

Average Cost
of Capital
Inflation

Inflation
3.41%

3.6%

3.41%

Average
Cost of
Capital

Inflation

6.6%

3.41%

9.6%

Table 6.5 Net Present Value: 130% Utility price increase scenario
Discount Rate =
20 Year NPV
Daylighting Controls

7.00% Discount Rate =

10.00% Discount Rate =

20 Year NPV

13.00%

20 Year NPV

($497) Daylighting Controls

($12,644) Daylighting Controls

($20,444)

DX Heat Pump

$41,916 DX Heat Pump

($21,591) DX Heat Pump

($63,283)

Both

$30,526 Both

($44,971) Both

($93,454)

25 Year NPV
Daylighting Controls

25 Year NPV

25 Year NPV

$29,727 Daylighting Controls

$3,280 Daylighting Controls

($11,896)

DX Heat Pump

$210,582 DX Heat Pump

$69,764 DX Heat Pump

($12,907)

Both

$218,376 Both

$53,999 Both

($40,327)

30 Year NPV
Daylighting Controls

30 Year NPV

30 Year NPV

$80,070 Daylighting Controls

$26,379 Daylighting Controls

($1,058)

DX Heat Pump

$491,529 DX Heat Pump

$202,284 DX Heat Pump

$50,972

Both

$531,277 Both

$197,567 Both

$27,040

35 Year NPV

35 Year NPV

35 Year NPV

Daylighting Controls

$163,928 Daylighting Controls

DX Heat Pump

$959,504 DX Heat Pump

Both

$1,052,480 Both
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$59,887 Daylighting Controls

$12,686

$394,522 DX Heat Pump

$131,972

$405,831 Both

$112,463

Table 6.5 Continued
Discount Rate =

7.00% Discount Rate =

40 Year NPV

10.00% Discount Rate =

40 Year NPV

Daylighting Controls

13.00%

40 Year NPV

$303,609 Daylighting Controls

$108,495 Daylighting Controls

$30,114

DX Heat Pump

$1,739,012 DX Heat Pump

$673,388 DX Heat Pump

$234,682

Both

$1,920,649 Both

$707,945 Both

$220,782

45 Year NPV

45 Year NPV

Daylighting Controls

45 Year NPV

$536,278 Daylighting Controls

$179,006 Daylighting Controls

$52,213

DX Heat Pump

$3,037,443 DX Heat Pump

$1,077,917 DX Heat Pump

$364,922

Both

$3,366,763 Both

$1,146,198 Both

$358,133

50 Year NPV

50 Year NPV

Daylighting Controls

50 Year NPV

$924,942 Daylighting Controls

$281,570 Daylighting Controls

$80,307

DX Heat Pump

$5,206,423 DX Heat Pump

$1,666,332 DX Heat Pump

$530,495

Both

$5,782,440 Both

$1,783,666 Both

$532,748

Average Cost
of Capital
Inflation

Average Cost
of Capital
Inflation

Inflation
3.41%

3.6%

3.41%

6.6%

Average
Cost of
Capital
3.41%

9.6%

The net present value calculation shows, only under the most
conservative scenario shown in Table 6.2, that the energy efficiency measures
do not pay off over the life of the building. Under all other scenarios, the energy
efficiency measures do pay for themselves over the life of the building, assuming
a 50-year life.
Summary
As shown in the results and also as discussed in Chapter 2, when the
energy efficiency measures were combined they generated better results. This
helps to emphasize that sustainable buildings are complex in design and if one
feature is value engineered out, this could affect the entire performance of a
building. For example, if a project has its HVAC sized smaller to lower costs and
energy use based on a lighting plan that uses a combination of LEDs and
fluorescent lighting and these lamps were replaced with incandescent lamps, the
HVAC equipment may have to work overtime and eventually be replaced. This
can drive the costs of sustainable building higher than intended.
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The results of the energy model and net present value calculation show
that initial costs for sustainable buildings can be higher than conventional
buildings. The net present value was performed under different scenarios.
These calculations show the need for a case-by-case analysis of the energy
performance of a building and the increased costs associated with each
measure. The energy model should also take into account geographic location
as different climates have vastly different needs and abilities.

82

CHAPTER 7
FINAL DISCUSSION OF THE PROJECT
Sense of Place
The design of the classroom building for Florida State University meets
the criteria for New Classroom Building prepared by The Facilities Planning and
Construction Department. The design also takes into consideration factors that
affect student performance and education beyond the classroom.
The proposed site of the classroom building is located in the heart of
Florida State University’s campus (see Figure 5.1, page 79). Therefore the
architecture and design of the Green and Gold Building incorporates the typical
brick façade and the Gothic influence into the features. From the exterior of the
building the windows have the essence of the Gothic arch with the Gothic ytracery (see Figure 5.12, page 90).
The interior however, reveals a contemporary twist to the traditional Gothic
design. Upon entering the building from the main entrance, located on the east
side of the building, is the student lounge (see Figure 5.2, page 80). Here the ytracery reveals itself as not just a typical window treatment but an art installation
of sculpture and hand blown glass meant to mimic stain glass windows (see
Figure 5.4, page 82). The y-tracery has also been deconstructed and
transformed into ceiling details (see Figure 5.3, page 81). In the two classrooms
on the north side of the building the y-tracery and hand blown glass pieces are a
major design focal point (see Figure 5.5, page 83).
The Gothic influence has also been introduced in the artwork for the
Green and Gold Building. Sketches from the gothic period are the inspiration for
the columns located throughout the building (see Figure 5.6, page 84). Artwork
from the Gothic era, by artists such as Villard de Honnecourt, is located
throughout the building (see Figure 5.4, page 82).
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Sustainability and Student Performance
Passive solar design was taken into consideration when designing the
Green and Gold Building (see Figures 5.7 and 5.8, pages 85 and 86). The
windows are primarily located on the north and west sides of the building. The
classrooms are located primarily along the north wall where they will get
exposure to natural light (see Figure 5.9, page 87). As discussed in Chapter 2,
students that are exposed to natural light have increased performance (Kats et
al., 2003).
The green roof has stairs that lead up to an observation deck (see Figure
5.11, page 89). There are also kiosks located in the student lounge that describe
the green features of the building (see Figure 5.4, page 82). These kiosks can
also be linked to the energy performance of the building. The observation deck
and kiosks are intended to extend education outside of the traditional learning
environment of the classroom.
Other sustainable features of the building include the showers located
next to the student lounge and the exterior signage. The showers are located in
the building to accommodate students and staff who chose to commute via
bicycle or walking. The exterior signage for the Green and Gold Building is a
LED fixture (see Figure 5.10, page 88).
Conclusion
Studies referenced here suggest that the benefits of sustainable building
are abundant from educational, socially responsible, marketing and cost analysis
standpoints. Yet, these reasons for sustainable building might come last to a
university’s primary responsibility to engage in public issues on problems that
challenge society as a whole. A state university is a publicly funded institution
and consequently has a responsibility to the state. This responsibility includes
molding students into professionals that are knowledgeable in interdisciplinary
fields with a strong understanding of how their profession will affect their
immediate surroundings. For example, Florida State University states that the
¨University aspires to excellence in its core activities of teaching, learning,
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research, creative expression, and public service and is committed to the
integrity of the academic process¨ (Values and Moral Standards at FSU, 1989).
The Interior Design and Architecture profession have the ability to
demonstrate that design can add financial value to an organization such as a
public university. If the operating expenses associated with employees are
greater than energy expenses, the biggest return on investment for an
organization should come with increasing worker productivity. The profession
can utilize both energy saving techniques, such as an increase in daylighting,
while improving both employee satisfaction and respectively, productivity. If the
design industry analyzed and tracked measured successes, soft costs cold have
the ability to become more valuable to businesses, universities and organizations
by becoming validated through proven results.
More research is needed to understand the financial value of good design
to an organizations return on investment. Future research could look to
companies such as Nike, whose headquarters in the Netherlands encompasses
both energy saving techniques and productivity increasing design for employees
such as access to daylighting and outdoor views, workout areas and outdoor
walking paths. Google is another company that has incorporated innovative
interior design as a factor in attracting and retaining graduates from the top
universities.
The benefits of soft costs associated with employees have not been
adequately researched. Once soft costs are acknowledged as creating a
significant financial value, they can help to finance energy efficient strategies that
may not pay off over the life of the building with regards to traditional energy
modeling. The energy use of a building is inherently affected by its surroundings
and is therefore unique to every building. Accordingly, an energy model and
design techniques will change for every building and as such the appropriate
staff should be consulted. Due to the difference in climate between Greg Kats’
study from California and the cost benefit analysis of a building in North Florida
conducted by this author, it was difficult to find alternatives for Florida State
University that would reduce energy use significantly. The university currently
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constructs energy efficient buildings when compared to present building code
standards. A problem with achieving additional energy savings in the author’s
energy analysis of Florida State University is partly due to the humid nature of
North Florida. Buildings in California and other parts of the southwest have drier
climates, which makes finding alternatives to large energy users such as air
conditioning more readily available. Technologies such as cross ventilation and
evaporative cooling can significantly reduce a buildings energy use. In addition,
solar photovoltaics are more cost effective in California and the southwest region
due to the heavy cloud coverage in Florida.
Similarly, there is not a tremendous need to heat commercial buildings in
North Florida and therefore, adding insulation to the exterior walls and roofs
made a negligible difference to the energy model. Consequently, because the
extra insulation will have relatively no affect on the energy use of the building, the
added cost for additional insulation will not pay off over the life of the building.
There were limitations to the energy model performed for this research because,
although professional engineers were consulted, the author is not a professional
engineer and the software used was the wizard mode of DOE2, which limits the
depth of the energy model analysis.
The questions of where social change comes from and who is responsible
for the change still stand. If the solution to an increasingly important problem lies
with the people who are aware of it, then a university should take initiative to
educate all that cross their threshold to the importance of ecological sustainability
and begin making changes to move towards greener campuses and all the
benefits that follow.
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Appendix A
NATURAL GAS CALCULATIONS
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Table A.1 Natural gas calculations
Year
1967
1968
1969
1970
1971
1972
1973
1974
1975
1976
1977
1978
1979
1980
1981
1982
1983
1984
1985
1986
1987
1988
1989
1990
1991
1992
1993
1994
1995
1996
1997
1998
1999
2000
2001
2002
2003
2004
2005
2006
Standard
Deviation
Variance

Nominal

5

0.74
0.73
0.74
0.77
0.82
0.88
0.94
1.07
1.35
1.64
2.04
2.23
2.73
3.39
4
4.82
5.59
5.55
5.5
5.08
4.77
4.63
4.74
4.83
4.81
4.88
5.22
5.44
5.05
5.4
5.8
5.48
5.33
6.59
8.43
6.63
8.4
9.43
11.59
11.97

Real

6

3.1
2.93
2.83
2.8
2.84
2.92
2.95
3.08
3.55
4.08
4.77
4.87
5.51
6.27
6.77
7.68
8.57
8.2
7.89
7.13
6.52
6.12
6.03
5.92
5.7
5.65
5.91
6.03
5.48
5.75
6.08
5.68
5.45
6.59
8.23
6.36
7.89
8.62
10.28
10.32

2.87081547

Annual
Percentage Percentage
10 year %
7
of Sector
change
Change
NA
NA
-5.48%
NA
-3.41%
NA
-1.06%
NA
1.43%
NA
2.82%
NA
1.03%
NA
4.41%
NA
15.26%
NA
14.93%
NA
16.91%
53.87%
NA
2.10%
66.21%
NA
13.14%
94.70%
NA
13.79%
123.93%
NA
7.97%
138.38%
NA
13.44%
163.01%
NA
11.59%
190.51%
NA
-4.32%
166.23%
NA
-3.78%
122.25%
NA
-9.63%
74.75%
93.1
-8.56%
36.69%
90.7
-6.13%
25.67%
89.1
-1.47%
9.44%
86.6
-1.82%
-5.58%
85.1
-3.72%
-15.81%
83.2
-0.88%
-26.43%
83.9
4.60%
-31.04%
79.3
2.03%
-26.46%
76.7
-9.12%
-30.54%
77.6
4.93%
-19.35%
70.8
5.74%
-6.75%
67
-6.58%
-7.19%
66.1
-4.05%
-9.62%
63.9
20.92%
11.32%
66
24.89%
44.39%
77.4
-22.72%
12.57%
78.2
24.06%
33.50%
78
9.25%
42.95%
82.7
19.26%
87.59%
78.5
0.39%
79.48%
2.03145607
348.501854
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Appendix B
INTERVIEWS
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Harvard Interview
Mike: This is Harvard’s newspaper; it’s a weekly newspaper. This is the insert
that is going to be going into the next edition of it. And it’s all about our
sustainability work at Harvard. Drew Faust who is our new president that is
coming in met with Leith (Sharp) and Tom Vautin a couple of weeks ago and
they were briefing her on everything that we are doing and she got very excited
about it and she basically asked the gazette to do this little insert.
Me: where did the initial funding come from for the green loan fund? I saw that
the last president or the current president was really supportive of it. Was he the
one who originally donated the funds?
Mike: It was before Larry Summers it was Neil Rubenstein who first gave us the
funds. It started out with three million dollars. And I think he just took it out of the
treasury department. I’m not sure exactly what fund he pulled it from. But it was
originally just three million dollars. And the predecessor to the green campus
loan fund was actually called the resource conservation incentive program. And
that was run out of the vice president of administration office and that was before
the green campus fund was even around.
Me: and green campus started like, in 2000 officially?
Mike: yeah
Me: So how long did the resource program, the program that preceded it was
around?
Mike: I think it was around for about two years. There is actually a paper on our
website that details that first program and is actually a pretty well written paper.
It was written by, I think it was an adjunct faculty of the school of public health.
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Wiedegreen: Who was it on the campus in the very beginning that said ‘I think
this is a good idea, lets pursue it’, what level was that at?
Mike: I’m not actually sure. It will definitely say it in the paper. I think it was
somebody high up in the central administration decided this would be a good
idea. I am not sure how involved Tom Vautin was; he is the associate vice
president of our facilities it would definitely say in the paper though. I don’t want
to be wrong.
Me: So it is a revolving loan fund that you guys set up?
Mike: It is
Me: is that something that you guys apply for grants for every year or is it
something that you are able to sustain?
Mike: It is something that we are able to sustain. So I’ll give you sort of a brief
history. We started off with that initial three million dollars from Neil Rubenstein
and then Larry Summers stepped in after Neil Rubenstein. We had done at that
point probably maybe 40 projects and our terms for the loan are that it has to pay
for itself within five years or less. So we are only going after low hanging fruits
projects. These are things like lighting projects, insulation projects, controls,
HVAC upgrades and repairs and things like that. So things that are considered
low hanging fruits projects that we know will be a successful story for us. When
Larry Summers came in he used to be the chief economist at the World Bank
and the secretary of the treasury under (president Bill) Clinton. And he came in
as sort of a hard-nosed economist as a Harvard president and really tried to
streamline the business. And he liked the loan fund because he saw that it
returned really well. And Al Gore was actually touring around the country giving
his slide show presentation on climate change before the movie came out and
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Larry Summers was good friends with Al Gore and he spoke before Al Gore went
into his slide show. And he wanted to make some kind of announcement so we
suggested that he double the size of the loan fund, so he did. He doubled it from
three million to six million dollars. And when he did that he said that the loan
fund was out performing Harvard’s endowment, which was really great for us. Its
kind of a stretch, he’s kind of joking about it, because ours returns 30 percent
and there endowment returns 18 percent, which is phenomenal. So we used that
quote as sort of a tongue and cheek sort of thing. So that was the first time that
he had doubled it. And then we had a conference about a year and a half ago
that was completely focused on the new development over in Alston across the
river. And there were I think probably 1500 people attended. It was open to all
the Harvard alumni, faculty, staff, students, etc, and we asked Larry Summers to
give a key note address then as well and he gave the address with Tom Menino
who is the mayor of Boston, and he wanted to make another big announcement
so we said ‘well why don’t you double the loan fund again from six to 12 and he
did, which was great. So that is how we went from three million dollars up to 12
million dollars.
Wiedegreen: So the trick is to get people in public positions and embarrass them
into doing something?
Mike: Yes, yes that is actually what we do all the time.
Wiedegreen: You repay the loan fund, by the difference between standard
methods of operation and more sustainable ways, is that the gist of it?
Mike: Well, sort of. The repayment of the loan fund is actually just based on
engineering studies of how much the project will save in energy.
Wiedegreen: So it’s a theoretical thing?
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Mike: well, for the most part it is. We would love to have better measurement
and verification after the fact to say ‘oh look, this system actually did save what
we projected it would. But that would mean we would have to do a lot of submetering. For instance, a lighting system, we know what the connected load is,
and when we go in and replace all the lighting and we reduce that connected
load, the main assumption we are making about energy savings is the running
time of the lights themselves. And if we are assuming that lights run a
reasonable amount of hours per day, which in most cases they do in an
academic environment than you can sort of figure out what the energy savings
will be because you are reducing the amount of wattage supplied.
Wiedegreen: So nothing is really done or quote funded unless it can be proved
from minute one.
Mike: Yes
Wiedegreen: So when you say it has to repay itself in five years you are not
necessarily proving that?
Mike: No.
Wiedegreen: You are just saying theoretically this would have saved us five
years of the data that you have in the beginning.
Mike: Right. And that lighting system if we tried to measure exactly over the five
years how much energy we saved, they might have redone a wing of the
building, they might have added fifteen computers, the load switches all the time.
So unless you are sub-metering all the lighting circuits itself it is really hard to
tease that out. Having said that, we’ve been working very hard the past year or
so to develop baselines for every building on campus, energy baselines, so we’ll
take all the utility information for the buildings, going back at least three years,
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and we’ll take an average of those thee years, we’ll normalize it by how hot or
cold it is outside, then we’ll figure out, okay, here is about where the building
should be using energy at any given month. And we give that back to the
building managers and if they get their utility bill and they are ten percent above
their baseline than they should be looking at their building because there might
be something that is out of whack. So we are sort of doing a larger, more obtuse
measurement verification of the whole building. Some buildings are trying to sub
meter a little bit better, like this one for instance, we are sub metering all of the
plug loads. We are sub metering the elevator, because we put in a machineroom-less elevator and we want to know how much energy it takes. So we are
experimenting. We are going above and beyond what we would normally do with
this building but this is sort of our laboratory.
Wiedegreen: I don’t quite understand the fund, is the fund more than just a PR
thing? It seems like it’s a theoretical sort of thing, so what do people do, the
money would offset the additional upfront costs that it would seem to be costing
over standard methods or what?
Mike: so there are two ways that we disperse funds. One is for new construction
and what we do there, we say; ok, if you are going to be constructing a building
and you are going to construct that building to code than we will take that as sort
of your baseline costs. And then if they say ‘ok but we want to put in this HVAC
system that is 90 percent efficient, versus the code compliance system that is 85
percent efficient,’ then we will pay the upfront capital cost difference between the
standard and the high performance one. The energy that is saved by going to
that high performance system is what they repay to the loan each year.
Theoretically based on the energy model.
That is one way that we do it. The other way we do it is we’ll look at an existing
building’s lighting as an easy example. It might cost $10,000 to upgrade your
lighting, and you are assuming a savings of $2000/year, that is a five year
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payback so we will give you the upfront cost to do the project and you just
payback $2000 to the fund every year. So the difference is, if it’s an existing
thing versus a new thing.
Wiedegreen: and that works because you have, not a relatively, but a really
decentralized system here, so the college of arts and sciences, the medical
school, the law school, they have to deal with their own funding for the buildings
as opposed to the university?
Mike: Yes
Wiedegreen: so that is who the ‘they’ is that’s paying back and getting the
money?
Mike: Yes
Wiedegreen: as opposed to if you had a centralized system you would just be
paying yourself.
Mike: Right. The name of the game here is that everything is decentralized.
Wiedegreen: has that always been the case?
Mike: I’m not sure when we got into this particular structure but I think it has been
the case for a long time. I’m not sure if it goes back 400 years or what.
Wiedegreen: So that makes a huge difference.
Mike: Yes, there is real money that goes in between these organizations.
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Me: So my next question was how do you keep track of the costs and benefits of
these buildings compared to conventional buildings but it doesn’t seem like you
do a lot of that. For some reason I thought you guys were funding total buildings.
But it’s not that, its actually individual projects that are all based on energy
savings primarily. So it is a very documented cost-benefit analysis.
Mike: yes, and the big thing I should say for new construction is that we require,
depending on the size of the building, if it is a large building we require that they
do an energy model. And this is all within LEED, LEED also requires these
things. So we are basically following what LEED is requiring. But the energy
model is really important to us because we are able to basically construct the
building in a computer model and run simulations. And then you can tweak the
system.
Me: What computer model? Revit?
Mike: we do mainly eQUEST, which is a department of energy spin off of the
DOE2 model. Some people like to use ray-trace models. We actually don’t like
to use ray and trace models because it is a proprietary system. And what we like
to do is track how well the building has been performing once it is operating and
if you don’t have the program you can’t do it. But we basically use the freeware
provided by DOE-2.
Wiedegreen: so on say new construction, would you have to run models on what
standard, to code construction is, and then have to do what your proposal is, so
you have to have sort of a dual system.
Mike: Yeah.
Wiedegreen: Is that in drawings or in specifications? How does that work?
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Mike: we are actually working right now with the construction management crew
at Harvard to make green building guidelines. And then those guidelines would
then be used if the project desired to do it would be used in the actual contracts
with the design engineers. But they would be required to have two parametric
runs in the energy model.
Wiedegreen: well would you have new construction that they would say, ‘oh to
hell with it, we are just going to build the building.’ Would that occur?
Mike: Than would. And again, that is partly because this place is so
decentralized. It is an interesting situation, the president and the vice president
of the entire administration organization they can’t really provide any
requirements on schools. You are dealing with a lot of egos here. The schools
for all intensive purposes are autonomous. And they share this sort of this
endowment investment but they are responsible for raising their own endowment
funds. But they pool it all together. They are basically connected to the
endowment and the steam plant and that is about it.
I suppose that the president could say ‘that’s it, I am going to require that you do
it’ but its not the culture here to do that to the schools at all. And the culture is
really for the one school to pioneer and the rest of the schools to sort of follow
suit.
Wiedegreen: who has taken the lead?
Mike: I would say the business school has been doing a lot of great work for
LEED construction.
Wiedegreen: and is that because of the nature of who they are and looking at it
from a business point of view or because of their leadership?
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Mike: I think maybe a little of both. They definitely see the value in doing it.
Wiedegreen: and would look to prove that?
Mike: yes. And the Harvard real estate services, they are a central
administration department that basically runs a real estate company within
Harvard. They own I think it is like 60 percent of the buildings here. It is really
weird.
Wiedegreen: yes, it’s definitely different from the standard model.
Mike: yeah, so they will own the buildings and the FAS, the faculty of Arts and
Sciences, might lease space from Harvard Real Estate Services. It’s a bizarre
thing. But they have three basic units. One is that they run a residential
portfolio. So One Western Avenue, for instance, Harvard residential real estate
group owns that. They have a university and commercial portfolio and the also
have a project management unit. And the project management is a centralized
service that’s offered to all the schools at Harvard to manage their capital
projects. So we have been working pretty closely with their project management
unit as well as their other two units, but for LEED we have been working with
project management, to basically offer a LEED service to the schools. So a lot of
our ______ are driven by Harvard real estate.
Wiedegreen: do you really on a core group of architects and designers or do you
competitively bid, how does that work?
Mike: well for the most part it is competitively bid.
Wiedegreen: have most of the buildings gone to different groups?
Mike: oh yeah, almost every project has a different team.
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Wiedegreen: And why is that?
Mike: just the nature of the competitive bidding process.
Wiedegreen: and you are a city with a lot of architecture firms I would assume.
Mike: yeah, exactly. And I think Harvard, as a large organization, really wants to
create a competitive environment for anyone that does work here. Because they
are such a large economic engine that if any one company starts to get too
comfortable here, they are worried that they are going to start hemorrhaging
money.
Wiedegreen: do firms have to prove that they have expertise in sustainability or
are you paying for their learning curve?
Mike: if we are working the design team, and we are not working on every
design team just the ones that our clients at Harvard want us to work on, then in
our ideal situation we would be involved in the R&P process. And we have very
strong language about design experience for working on LEED, for working on
integrated design teams. We want to know what project experience they have in
the past. We have all these filters that we use. Then ideally we would sit on the
selection team and we would have our seat at the table as the green people
Wiedegreen: would you ever pick a firm that had never worked on a LEED
building?
Mike: if all the right elements were in place, sure. If they were really excited
about it and willing to work with us. They probably honestly would not be our first
choice. But we recognize that its an emerging market place and virtually every
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firm that we have worked with, despite the experience they say that they had,
you know, when the rubber hits the road, it is a different story,
We recognize that this is a learning experience for everybody on the design team
and we really want to facilitate that way.
Me: Well, while we are on the subject of LEED, when you first started doing
LEED certified buildings, were there firms that were experienced in it or where
the design fees higher because of the LEED costs?
Mike: well, yeah we have definitely had that experience. There is one story in
particular, it was the kitchen renovation at ______. It was a typical project where
they asked us to join the team a little bit to late and then wanted to go for LEED.
And it wasn’t in the contract with the general contractor, and they love it because
they can come back and give us up charges. And they said ‘ok, well that will just
be a $70,000 add to our contract. So we were like, ‘okay, well you have to tell us
exactly where this money is going, could you please itemize this’ and they
couldn’t really do it. So we went back to them and told them everything that we
wanted them to do and we itemized everything that they would be responsible for
on the project and they said ‘ok, fine, there won’t be any up charge at all.’ So
that is one of the stories that we tell a lot. I could not speak to too many projects.
I think Nathan Gautier (SP) who runs our construction site has actually been
looking at some of the soft costs on all the projects and he has been trying to
analyze them over time to see if they are coming down, but I don’t have all that
data.
Wiedegreen: Does every new project have all the benefit of the R&D that is done
for preceding projects? Is that all public knowledge?
Mike: Well, we are working on a website right now that captures all that
knowledge of all of our LEED projects. We have all of our submittals up there,
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which is a lot of information, and we also have really focused on the design
process itself. And focusing on each phase of the design construction process,
who is responsible for what on the team and how that relates to every LEED
point. So we are really trying to gauge out a road map for integrated design and
front load design so that when you are in design development for instance, this is
the time when you take out the materials tracking tool and quantify what the
percentage of recycled content is on the project for instance. We are giving all
the tools to do that. We have been working on this website for two years
actually, and we are going to be launching it in August. We can only launch it
internally here at Harvard for now, because there is some sensitive project
information on there that various people around the university are a little nervous
to make it available publicly, but our goal is to make it available for anyone to
see. And I could actually show you the website if you wanted to just take a peek
at it. It is still under development, but we have really tried to make everything
available within the three clicks. If you wanted to know specifically where
bamboo flooring was installed at Harvard, then you could easily go and find out
what product it was, get the cut sheet, ideally get the project cost associated with
that.
Wiedegreen: in terms of LEED, a lot of facilities people say ‘oh, you know it’s a
lot of extra money, we are willing to do it, but we just don’t want to spend that
kind of money,’ why are you willing to go the LEED route?
Me: and how do you justify the expense of LEED and have the costs come down
over time?
Mike: our main perspective on the LEED standard is that it is sort of an
accountability system for us rather than just a point-based system. And that
accountability tool goes a long way because unless you register the project and
hold people accountable for certain design elements, its going to be the first thing
to fall off the table because there are so many details in the project that they
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might say ‘oh yeah we are going to go out and buy the low VOC paint,’ but
unless you have a mechanism and a frame work for them to prove to you that
they are doing that, then it is probably not going to happen. And so that is our
main thing, it is worth the money just so we know what we are buying. That’s the
first thing. Also the paper work that goes along with the projects is hugely
valuable to us because of the website that I was mentioning earlier, because now
we have a really excellent project reference from project to project to project. So
now we can track our progress and we can track our costs and see if those costs
are going down from project to project.
Wiedegreen: so is your website based on a csi format?
Mike: we have actually created a model specification that goes by csi format.
Wiedegreen: so then you would look for flooring/wood products – like that?
Mike: yes, you can go through the model specification, that goes by CSI or you
can go have basic materials categories that you can look at – basic HVAC
systems, flooring systems, that aren’t necessarily by CSI but they are really easy
to look up.
Wiedegreen: How much value is there on the publicity, for lack of a better word,
that you get, the sense of public good? I mean we are here because you have
the name for being the leader. And the LEED thing is how you prove this. Does
this have any weight for you guys?
Mike: well it has weight for us, definitely, with being an organization within
Harvard. But there are also benefits for the university as a whole. The Alston
development, which is across the river, is the most significant thing that the
university has experienced in its history. Harvard now owns more land in Alston
than it does in Cambridge. I am not sure if you guys know the history of this at all
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but throughout the nineties, Harvard was buying all this property under a third
party. And Alston, there is a lot of old industry warehouses there, a lot of brown
field sites. So they were secretly buying up all this property because they wanted
to do some metered expansions into this area. There is also a community there
and Harvard doesn’t have the best town and gown history, there are some
buildings down the river here, these big high rises that they put in the sixties, that
they built basically in little residential neighborhoods that had quaint little houses
and they put these huge, ugly condos in. So we don’t really have the best history
with the community. But the reason that they bought it through a third party was
because if anyone caught wind that Harvard was buying all this property, the
prices would go sky rocketing. So they basically told the city and told everybody,
I think, around 1999 or 2000, that ‘hey, guess what, we bought all this land and
are going to be developing this 50 year master plan, and we are gong to create a
new Harvard square in Alston’. And so Mayor Menino was really upset and
Harvard sort of expected that they would get a big backlash from this. And so
the green aspect of this is hugely important for them I think partly because of that
reason. And if you look at the Alston development group, that is the non-profit
corporation Harvard created to man this thing, on their website sustainability is
number three on their priorities. That has the most direct connections to the
community, I think, because there are all kinds of issues with transportation and
issues with water management, access to the river, open space, all that stuff is
hugely important. So we have been working very closely with this team on the
real meat of the stuff, actually looking at their master plan and helping them
develop it in a green way and then they take that and show it to the community
and say, ‘hey look what we are doing this green stuff. But I think that the PR is
important, but I think that everybody that we work with on this stuff is actually
dedicated to it. And what we have been able to do prove in Cambridge, or the
existing side of Harvard is that this stuff makes business sense too. There is one
thing that I didn’t mention about our group is that 80 percent of our funding
comes from fee for service consulting work within the schools and only 20
percent comes from the central administration. So we actually run a little
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business within Harvard and we wouldn’t be able to grow like we have been if it
didn’t make financial sense for the schools. Because at the end of the day they
are looking at their bottom line, and looking at whether or not we are saving them
money.
Me: well, you said that you didn’t really keep track of the true reduced operating
expenses, so has it been documented that these buildings have been beneficial,
these buildings as a whole, and for the individual projects? For the whole LEED
certified building do they have a good payback too? Have you been getting the
ROI’s that you have wanted?
Mike: well, yeah, as far as the measurement verification, we are not micrometering and sub-metering everything that we do. Our main measurement has
been on the building level. So, as I was mentioning before, creating those
baselines and there are certain projects that we have done, some of the
residential towers for instance, that we replaced all of their steam balancing
valves and replaced all of their steam traps, we have put in variable speed drives
on the booster pumps, we have all these big projects, like in one year we did
about $300,000 worth of work in these towers, and so using these baselines, we
were able to show them, I think an overall 30 percent reduction in their steam
use. So that was one thing we could measure pretty easily, if it is just one steam
meter, you can measure the reduction. So there are some instances where we
can show very clear reductions in steam and electricity. You know there are all
kinds of plug loads that go along with the lights, but we have been able to see
general reductions.
Me: do you have any examples of these projects, with hard numbers?
Mike: Yeah, sure.
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Me: a lot of developers are keeping this information very proprietary for the soul
fact that they are making a ton of money off of green buildings. They do not want
to share it because everybody would jump on the bandwagon. So that is why I
am approaching universities, because you guys don’t have a lot of reason to
keep it proprietary. So it would be great if I could get some hard numbers.
Because I have the two reports from Greg Kats, but they are so broad, and also
they were done in California. So I really need some numbers that make sense,
even if it is on the micro level, with lighting. How you been keeping track of the
reduced monthly expenses with this building?
Mike: we have been although we have been still working out the kinks with our
wells, and I haven’t actually seen it. I could ask Tom. I think it exists but I am not
sure at what capacity the data is there.
Me: what were the increased costs associated with this building? Because it
says that you guys were aiming for gold and you achieved platinum, which is kind
or rare, isn’t that?
Mike: well, we were shooting for gold, but we purposely overshot that because
we wanted to make sure that we were safely into gold. And part of that was
driven by the architects because they said that you would inevitably lose points
on all of them, which is actually not true at all. Part of this resource on the web is
to provide model submittals so that we know exactly what he USGBC is looking
for, and most of the time it’s just the design team coming back with bad work and
incomplete submittals and that is why you lose points. So it was kind of funny
that the architects said that we would lose points because the only reason that
you would lose points is because they would not be doing their job well enough.
So they were banking on not doing their job well enough. So we purposefully
over shot it and that is how we got platinum.
Wiedegreen: Where did the extra expense come from in being LEED certified?
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Mike: Well the extra expense was basically in consulting fees to manage the
LEED process. Because you should have one point person that is responsible for
gathering all the documentation for LEED.
Wiedegreen: and is that in a construction management firm or the contractor or
what?
Mike: it could be construction management, it usually sits with the architects.
We are increasingly seeing architectural firms hiring a LEED expert or
sustainability coordinator. In fact the firm that we worked with on this project
actually hired a new person just to do their LEED projects and she is still working
for them now. So usually the soft costs are associated with one person having to
gather all the documentation for people. There are also some additional costs for
actually doing all the paper work. Typically on a LEED project, you will have the
architects, the design engineers, the civil engineers, landscape architects and
you give them responsibilities for each of the points that you are going to go for
to different people on the team. So depending on what extra work you have to
do, that is going to be your soft costs. But if you are smart enough about the R/P
upfront, and you say this project is a LEED gold minimum project, than when you
are bidding on the project you have to be bidding on a LEED project, then that
will definitely bring the costs don’t because they are not going to inflate it
because they want to keep the costs down.
Wiedegreen: so when things go out to bid and all the specifications are done,
your contract if for a LEED gold certified building?
Mike: yeah.
Wiedegreen: what happens when technology changes, you know on a big
enough building the lead time is pretty great for planning and construction
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documents much less new construction, what happens if the worlds best heat
exchanger comes about, would you have to then weigh whether you put in a
change order or not?
Mike: sure.
Wiedegreen: and who is responsible for finding that?
Mike: if it was a heat exchanger that that would be the responsibility of the
design engineer.
Wiedegreen: well, is there then any incentive for them to do that?
Mike: that is a great question. We have actually been thinking about ways that
we could create incentives. Like thinking about bonuses for percentages better
than code for the design team, or something like that.
Wiedegreen: I guess what I am leading up to is, are there a substantial
differences in contracts between a sustainable buildings and conventional? Is
there a penalty if you don’t get the certification?
Mike: we haven’t created any contracts where there is a penalty, at least an
explicit penalty written in. I think at this point our contracts haven’t been that
significantly different, other than saying, this has to be a LEED certified building.
And we didn’t lie out any penalty but if they weren’t able to achieve, the
responsibility would be on their shoulders.
Wiedegreen: has any building been close, in the negative direction?
Mike: One of our initial projects was at 60 Oxford Street, this actually wasn’t
written into the contract that was actually kind of a disaster. Like I said, it was
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one of the first ones the Harvard had done and they had contracted us at the
very beginning to setup to do a design charette with them and to develop the
LEED score card. They eventually dropped it and said they weren’t going to do a
LEED building.
Wiedegreen: this was the architects?
Mike: this was the architects and the Harvard project managers that were
deciding this. At some point during the design and construction they wanted to
do LEED again. So obviously that is setting you up for failure for something like
that. We weren’t involved after that initial charette. They submitted their
proposal or their submission, and they got it back and they hardly got any points.
And they called us back up for damage control. So that is an extreme case of
people just not treating LEED and the whole sustainable process as sort of an
add to the building rather than being integrated into it right from the start. That
was the only one where we had to go back and scramble and we just got it barely
certified. And we did get it just certified. But the other projects that we have
done really haven’t had that kind of level of problems.
Wiedegreen: and why?
Mike: well, the more recent projects that we have done, we have been involved
in right from the beginning.
Wiedegreen: when you say we, whom do you mean?
Mike: us, so they way we operate, like I said, we provide consulting services at
Harvard. And one our services is actually LEED project management. So we
will sit on the design team and we will be that point person for all the LEED stuff
and we will make sure everyone is doing there homework and we’ll provide all
the quality control on all that they do.
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Wiedegreen: so what they architect is doing is providing services of someone
who is going to keep track of the data, rather than generate ideas?
Mike: well, we have actually had many different types of hats on the design
team. In some cases the architect is responsible for collecting the LEED
submittals and in that case there would be an add for that for their time. In some
cases we are responsible for collecting all the submittals and the extra costs of
the architects side would just be running the line of sight geometry. And actually
a lot of the more intensive work we actually do in house. Line of sight geometry
is a good example, because all you have to do is look at the floor plans and then
from each seat, draw a straight line to the window. And so its not rocket science,
it just takes a long time, and we can do it a lot cheaper than an architect would.
So a lot of time we will just take the easy stuff that is time intensive and we will
just do it in house.
Wiedegreen: so would you say that the success of the use of you guys, is
because of your expertise or your dedication to the process or a little of both?
Mike: its definitely a little of both. We concentrate a lot on creating learning
organizations. That is sort of one of our main charters here. And so what we
want to do is we want to make each project easier, because we want to learn as
much as we can from project to project to project. We are developing our own
internal expertise on how to do it well and we are trying to share that with the
project teams as we go. But the dedication part obviously needs to be there.
And our staff, we only actually have on architect on staff, our backgrounds are
pretty varied. I studied environmental science studies in school and I sort of think
of us as professional generalists in some regards. And we really try to act as
changers within the institution. So we try to bring a lot of different people
together that have a lot of different expertise and sort of create new things. And
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so the LEED service that we provide is something that we have built up from the
grass roots.
Wiedegreen: how many people are LEED certified on the staff.
Mike: there are four. But two more will be accredited.
Wiedegreen: does that help get points?
Mike; oh yeah, you get one point for having at least one person on your design
team that is LEED accredited.
Wiedegreen: would you say you guys here are viewed by them as…(tape ran
out)
Mike: well let me back up here a little bit. The green campus was actually
started by Tom Vautin, not by us, who is the associate vice president. He started
it with Jack Spangler (SP) who is the professor that ____. So he is very
dedicated to what we do, he gave us the top floor of this building. And they
actually operate in the same kind of environment that we do at Harvard, this
decentralized environment, they provide sort of the critical operations for the
university like the housing environment and safety group, they house an
engineering group that is responsible for all the utility distribution on campus. But
they also house the custodial services and the facilities maintenance services.
And those two services in particular actually have to compete with outside
contractors to get the jobs with each of the schools at Harvard. So it is a
competitive environment that we are working in. So the reason they are set up
that way is so they are run like a very slick business. Like they need to make a
good business case for all of this stuff. Because Harvard, I think in general, is
worried that these centralized services would just get a little bit too fat. So they
are constantly trying to be innovative in their services as well, and I think that
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they really see us as a business development opportunity for them in a lot of
ways. So the relationship has actually been really beneficial, I think, for both of
us in that way. Some of the problems that we have run into is that when we go
out and sell our services to the university, we don’t necessarily want to go out
and be seen as in bed with university operation services (UOS). We kind of
enjoy our relative autonomy from them. And so that has been an interesting sort
of tension between green campus and UOS.

Because they actually want to be

associated with us a lot, they want to bring us into their business plan as much
as possible. But I think that part of our success has been the fact that we are
kind of independent and we are seen as the young innovative group on campus
that people can get excited about.
Wiedegreen: are you perceived as being tree huggers, or is it positive?
Mike: yeah, I am sure there are people that think of us as tree huggers. But I
think we have been pretty successful in making a good business case. I should
give you all the loan fund numbers as well. But I think that that has been a
legitimizing engine for us. And the other thing about the loan fund is that we run
it by a committee of facility engineers and managements from across the
campus, so every project that gets approved through the loan fund actually has
to go through this committee first. And they go through a peer review process.
So we are very much seen as sort of a peer to the facility managers across the
campus. And we are also seen as the group that can give them money for cool
projects.
Wiedegreen: and how long is that process to go through?
Mike: oh, it is really easy. Basically all you need is a relatively well-done
engineering analysis behind the project that you want to do and the application
form is only one page and it is online.
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Wiedegreen: what percentage of projects are turned down?
Mike: none, really. It doesn’t go through the committee until it has gone through
me first and so if something is wrong with the application I will help them correct
it before it goes to the committee.
Me: were you skirting around the increased costs of this building, or do you not
know it? Because normally with platinum there is like a 30 percent increase in
costs, right?
Mike: we do have the costs per square foot here, I can get that for you, but the
cost per square foot was competitive to a typical renovation project in this area.
And it was done on budget and on time. The problem is that I don’t have detailed
information for you. I know that the added costs are defiantly from our consulting
fee on the project because we actually charged university operation services to
consult. The architects had some extra consulting that they charged and then we
paid extra for some materials. So like FSC certified wood is obviously a lot more
expensive than a typical wood product would be.
Me: did you cut costs other places, like because you used that wood you chose
to use to not use something else?
Mike: that is a really good question. We probably did, I just don’t know where.
Wiedegreen: when you said ‘on budget’, were this budgeted as a platinum LEED
building or just to code?
Mike: I am pretty sure it was budgeted to code. I will have to find the numbers
for you.
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Me: when you or any of the facilities managers are looking at the costs of
buildings and comparing conventional building standards to LEED buildings, do
they analyze the buildings as just initial costs or do they look at the net present
value and the life cycle cost of the building? And if so, then what method do you
use for life cycle analysis and do you do it like – this Shaw carpet is going to last
longer and this wood is going to last longer, therefore this is the benefit?
Mike: in our ideal world we would use energy models and do lifecycle costing for
that and compare it to different mechanical systems. We would do lifecycle
analysis on carpets, the whole thing, with durability and all that stuff. But we
really haven’t had a project honestly that has gone through a really good lifecycle
costing process. But we have a calculator that we developed for it and we are
now going to be requiring in our loan fund for new construction that they use life
cycle costing instead of a simple payback analysis. So we are going to be asking
that they do a 20-year net present value for everything for the loan fund. But we
haven’t had a project that has done it yet.
Me: 20 years sounds short. The average educational building is around for 5o
years. So that sounds really conservative estimate.
Mike: well, the hard thing is, once you go past 20 years it is hard to know what
escalation rates are going to be or discount rates are going to be and so we just
stick around that number.
Me: so do you guys look at it as a long term investment as opposed to initial
costs, or is that a hard sell to the construction world who stand to lose the most?
Mike: well, you are hitting this actually right on the head. This is one of the
major barriers that we are up against. In our design teams at Harvard, we have
capital project managers that are only responsible for their budget, which are the
buildings budget and their schedule. And then we have the people who are
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going to be operating that budget over the long term. And where you try to use
life cycle costing as a means to connect those two budgets together because
there are disincentives to think long term and its just the way that the accounting
and finance system is set up here and everywhere. But it is especially sad at a
place like Harvard because we are building these buildings and we are the
developer and the owner so we should be able to think long term.
Wiedegreen: are you a prophet here in your own town; are you getting credit for
what you are doing?
Mike: um, yeah, to some extent. We definitely get recognition. We just won an
award through the city of Cambridge, they have these ‘GO GREEN’ awards and
Harvard has won it a couple of times. Harvard does so much.
Me: in the beginning, when you were potentially trying to sell LEED, did you use
any reports like the one by Greg Kats. Because he did one for the state of
Massachusetts for educational buildings. Did you guys try to use those numbers
to sell your idea to anybody?
Mike: when we were first developing our services for LEED we were working
mostly with Harvard real estate services, their project management group, and
they are in a position that is exactly the same as our position actually. They are
internal consultants to the university and they charge the university and the
schools that they work with a fee. So our relationship to them at the time, we had
a yearly contract with them that we would do ‘x’ amount of projects for them. And
they would pass our costs along to the schools. So they were holding our feet to
the fire like you wouldn’t believe because they didn’t want to be perceived as
costing Harvard more money to do these projects. We originally went to them
with the Kats study and the Davis-Langdon study and they came back with the
exact same response, ‘well this is great for California, we want to see the
numbers here are Harvard.’ To date, honestly we haven’t done a very good cost
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analysis of a building that we have done on campus. And I think that it is
something that we should definitely focus on although, we haven’t had to much
pressure to do it lately because we haven’t gotten that much push back from
people because its been so much easier for us to do a good project lately.
Wiedegreen: why is that?
Mike: one of the first things that we did for project management was we came
back and we itemized all of the services that we did based on the design fees of
the building. That made them feel a lot better because they knew what they were
buying from us. We also created our own project management devices that we
use in the projects, which is basically just taking the LEED score card and adding
primary and secondary responsibilities and a schedule with due dates. So we
were very organized on the project management side of things and they looked
at that as we were using their resources very efficiently. So I think that is partly
why they were feeling a little more at ease. I think also because projects like this,
while we didn’t do a very detailed cost study, it was still a very competitive cost
per square foot and this was a platinum building. Having said all that I think it
would be great if we had the time to do a more detailed cost study. The problem
is, is that we don’t really have the time or the resources to go into the kind of
level of detail that a Davis-Langdon study would go into. We have talked a lot
about having a student do it is a research project, but it also takes time to
manage a student. Because we haven’t gotten too much pressure from people
to do a detailed costs study we put it on the back burner. We have just been
focusing more on the process and developing standards.
Me: well it seems like if you already have a competitive cost per square foot that
it would almost be more advantageous to a cost-benefit analysis because – look
here we are going to generate profit for your building without an increase in
upfront costs.
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Wiedegreen: when you talk about standards for the university, you don’t really
have standards do you?
Mike: that is what we are developing right now. We are working with the
university construction management committee on developing guidelines. These
guidelines are essentially a project road map of how to do a good green building.
Wiedegreen: at least logic would say, that if you can prove hat this is not only
just the right thing to do and its not costing more to do that and essentially its
win-win down the line, then it seems like you would be developing, eventually, a
university building code that would be way stronger than any municipality.
Me: has there been any attempt to track soft costs like decreased absenteeism
or increased worker productivity?
Mike: Yes, the school of public health. The first project that they did, Land Mark
Center, this was a commercial interior fit out, their project manager, who is
actually head of facilities – a guy named Danny Bowman, being a school of
public health they did a study of occupants in the newly renovated space versus
a space in the same building that wasn’t renovated, I think it was a couple of
floors down or something, and they asked them about probably six or seven
different environmental conditions. Like if they feel sneezey, if they get tired or
lethargic, these types of questions, and they took the responses from both of
these groups and compared them and they showed that the tenet fit-out
commercial interiors LEED project had a lot less complaints than the other place.
They only study that we really have is a post-occupancy study, and again its not
incredibly scientifically done. We were working on a project for this building and I
am not sure where it stands but I think that the funding is a little bit cramped for it.
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Me: I know in some building that use monitors that make the green buildings an
educational experience, have there been any buildings that you guys have used
that in?
Mike: we are going to be installing an energy kiosk in this building. The project
has been delayed because of all of the sub-metering I was talking about, hasn’t
gone online yet here. That is partially because we had a building manager here
and he left, so we are trying to hire a new building manager so there is no one to
take on that project right now. So all kinds of stupid delays like that. But within
the next few months we will have one here. But we don’t have anything installed
on campus here, which I was kind of surprised about. We have got a couple of
new construction projects along the river where we were going to put them in but
they got cut out of the project. Even though we were going to give them a loan
fund for it because there was a paper written by Oberlin College that showed
energy use reduction that showed a 50 percent reduction, which I think is a little
over blown. But nevertheless, we used it as justification for the project. But I
don’t know why it got cut out.
Wiedegreen: are your energy costs going up here at a reasonable rate?
Mike: Yes, last year I think they went up something like 30 percent, it was
outrageous. And as soon as costs went up, people started calling me.
Wiedegreen: what would you say is the most difficult part of the process in
working with a sustainable building process? Is it a matter of getting a team up
to snuff, or something else? Could you pinpoint that?
Mike: its funny, I am working on a project now, we are renovating the president’s
house which is a fun project, there is a limited scope – just the kitchen and
bathrooms and stuff – and I am on the design team to advocate sustainable
materials and all that stuff but I was in a meeting this morning, and I was just
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struck at the business as usual momentum that we are up against. I think that
that is probably the biggest barrier. People know how to do their job and they
have been doing it well for a long time and when we ask them to change
something that they are doing – its hard, I think for people to change. Especially
when this whole green and sustainability movement is sort of a black box for
people, they don’t really know what it’s going to entail. That is why we get these
crazy up charges from contractors. But I think the biggest thing is being able to
insert us in the right place and to find right leverage points where people feel
comfortable doing something different. But doing it in a way where they are not
doing to little and they are not doing too much right away. And I think focusing
on each stage of the design and construction process and a checklist of things
that we need to do along the way had been really valuable for us because it
allows us to track where we are at any one given point in time in the project to
see who needs to be doing what and to consistently approach them and to have
them do something different for us. But I think that we use the term integrated
design a lot around campus where the typical process is that the architect
designs the building and hand it to the engineer who puts the mechanical
systems in and hands it to the next person and we are really trying to get
everyone to work together. And so we are fundamentally changing the way
design teams interact with each other and that I think is one of the hardest things.
But it can also be the most exciting thing because when it works well and people
get it, I think from an industry point of view they like to do these projects because
it gives them an advantage over the next firm because the of green building.
Wiedegreen: so would you say that the process from project to project is getting
easier because you have more experience or getting harder because you have
more experience?
Mike: that is a good question. I haven’t worked on too many new construction
projects recently because I have been focusing on existing buildings. I think it
has been easier for us in a sense because we keep encountering the same
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stories from people over and over again. And we are coming up for better
responses to them and better ways to get what we want out of them. And in a
sense we are more seasoned now because we have done so many projects, we
know what to expect. Its really amazing, to reinvent the wheel on projects that
we see all the time on projects. So if we can provide enough backups from other
projects to support the team, to really make them feel better about it, then that’s
what has been easier for us. In terms of what had been harder for us, I think that
maybe just where we are going recently, in the past we have been doing these
one op projects here and there. But now we are really starting to move up in the
university to affect the systems, the financial and accounting systems, the master
planning process itself. So those are new challenges that are sort of a result of
our successes. I think is probably the hardest thing right now. Especially
working with Alston, we are getting involved in the utility planning over there,
which is unbelievable. We are basically constructing a new city. It’s been
interesting because things have been entering the conversation that never would
have happened five years ago. Like, we are talking about deep rock geothermal
systems where we drill a mile down into the earth. That’s a humungous
undertaking and it is being considered very seriously right now and that wouldn’t
have happened if it weren’t for all this other stuff. And it never would have
happened if it weren’t for this other stuff. But that creates a whole other set of
problems for us. There are things that they are considering like taking heat
exchangers from sewer systems. Which I guess they are doing up in British
Columbia somewhere, its called the poop loop. So there is really innovative stuff
which we are really excited about but it also means that we have to ramp up what
we can offer.
One of the main goals that we have is reducing Harvard’s greenhouse gas
emissions. So that is a big yardstick that we use to. I am actually working with
the faculty of Arts & Sciences right now to develop a business plan to try to meet
the greenhouse gas reduction target. And so that’s the big yardstick, we have
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been able to have these successes but when you look at the greenhouse gas
chart, you know, we have reduced it by this much and we need to get to here.
Me: When you began building sustainable building, did the city already have the
infrastructure that made it more cost effective, or was it something that Harvard
as a large purchasers of commodities within the community said – hey, we are
dedicating this – this is what we are doing – and then the city and local
businesses followed suit? Or was it already something that was in place? Like
you talk about that company that you use to recycle, where they already in
existence?
Mike: yes they were.
Me: so have businesses grown because what your guys have been doing or was
a lot of it already in place?
Mike: I think in terms of what the city had in place to enable us to do our work, I
think just the virtue of being in a city, just from the LEED getting point
perspective, that was easier for us because we are close to public transportation
and we have a really well established commuter choice program that we use as
an innovation point all the time. Even things like having a shower for the bike
commuters, you get a point for that, well we have showers all over the place at
Harvard because we have gyms everywhere. So just by virtue of being in a high
density mixed use environment has helped us get stuff by virtue of being
Harvard. But in terms of things that we have been working directly with the city
on, I think probably the most direct connection is the Steam Energy Alliance that
the city of Cambridge started, I don’t know if you guys have heard of it, they only
announced it about a month ago. They partially based this on our loan fund, but
basically what they city is doing is partnering with the Kendall Foundation, and
they are aiming to raise $100 million through private donors that would be made
available at either zero or low interest loans to people in the community to do
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conservation projects. And they, as modeled after the loan fund, will provide
capital and repayment is in the form of energy savings. But an exciting addition
to this is they are partnering with NStar, the local utility distributor, to actually
have the loans paid back through their utility bills themselves. So it would be a
line item on their utility bill. So that was announced by the city of Cambridge and
then a few days later the city of Boston made their own announcement and there
are all these rumors that Mayor Menino was really pissed because the city of
Cambridge is doing this – and why aren’t we blah blah blah. And I am not taking
credit for this, but a couple of week later Bill Clinton had an announcement of a
$5 billion initiative to do the same sort of thing for all the cities across the country.
So I am not sure that all of this was influenced by the city of Cambridge, but there
are all these trends happening.
There are also things in Boston like Mayor Menino’s green building task force
that we have been involved with and a LEED group here called The Green
Round Table. So there is sort of a green movement happening here in Boston
that we are involved with.
Me: did the city offer you any tax incentives, or the county or state that made
building more lucrative?
Mike: well, we are a non-profit, so we don’t pay that many taxes here. I think the
permitting process is probably the biggest advantage for us. In Alston we are
pretty confident that we are going to get fast tracked for permits there if we do
commit to green building. I think that they’re thinking about approving a LEED
Gold minimum for Alston.
In terms of creating a local market, I think that that is starting to happen around
here. Harvard is obviously a big economic engine for the area but we are seeing
large general contractors like Turner and other big contractors that we work with,
they are getting a lot better at finding materials for us, for instance. And also the
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engineering community here is also catching on to it. You know, I get calls all the
time from vendors that want to come and show us their new material. And so we
are starting to see a transformation in the marketplace which is one of USGBCs
main goals is to transform the marketplace and I definitely see that happening.
Me: I need numbers, anything that is black and white… I want it.
Mike: I could give you some of our numbers from projects that we did from over
at Peabody Terrace, which is a large residence. And those are probably the
most straightforward project specific numbers we have.
I can give you some utility data from the Faculty of Arts & Sciences that shows a
relatively consistent drop in electricity use in the houses and dorms and we think
that is a result of our behavior change program where we pay students to be
conservation advocates. As soon as the program started, we saw a 10%
decrease, so I can give you that.
I can send you the cost per square foot numbers for this building.
Me: could you also send me the average cost per square foot numbers for the
area for renovation?
Mike: I’m not quite sure where to find those either, but I can ask someone.
I have some numbers from the school of public health, so I’ll send you that stuff.
And he is interesting because he actually shows soft costs and such. And in
terms of the savings he added one percent worker productivity in there, but it was
like half of what Kats said.
And I could also actually just give you the link to the green campus loan fund
because we publish those every quarter.
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Me: where those online, because I saw some numbers o there but they were just
like, in/out/bottom line.
Mike: basically we just have project categories. So we will have all of our lighting
projects and HVAC projects and we will show what the return investment is on
those. We do have some case studies as well on that website.
I can send you our life cycle costing calculator too.
Me: I do have one more quick question, and I am guessing that the answer is no
because of the decentralized nature of the university, but has there been a
movement at Harvard to make all education environmental education?
Mike: there has, the students have been advocating that. So Harvard College is
where the undergraduates are and that is where the majority of students on
campus are. And they are going through a curriculum reform right now and there
is a group on campus called the environmental action committee and they have
been advocating for more of an environmental focus across the board. I’m not
sure how much traction they are really getting with that.
Me: so, because that is a student lead initiative, do you think that is something
that students are going to be looking at, maybe 10 years from now, picking
schools that have green buildings and environmental curriculum?
Mike: I hope so. One of our missions here is to create a living laboratory on
campus for experimenting with this kind of stuff. And we have been working with
an engineering class recently, they came our here and did some measurements.
So ideally what we would like is to infuse the curriculum a little bit more into the
green buildings that we have here and to use them as a teaching tool. We do
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work with the grad students in the school of architecture every once and a while,
so we are trying to make that available as much as possible.
Me: how is the school of architecture here? Do they talk about sustainability in
every class?
Mike: no, definitely not. They are very focused on aesthetics, which is fine. I
would definitely say that it is not a major focus of the curriculum. I can think of
maybe two or three professors that are really into it.
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Interview with Bergmeyer
Sarah: I don’t know the logistics of using [the companies] name, so if we could
leave that out.
Note: to ensure the companies confidentiality, their name will not be used and they will be
referred to as ‘Co X’

Sort of just a quick background of Co X and how we got the job, they had a few
retail stores and then they had their flagship store up in Maine, and they weren’t
happy with the previous design on their stores so they came to us and wanted to
do a quick hybrid store of what they already had for the exterior but kind of make
it look like Freeport but also make it LEED. So that was the Burlington store that
is up. And we are in the process right now of getting all the submittals we need.
So we are still in the process of getting Burlington to be, I don’t know what we are
going for, I think it is just going to be certified, and now with the new stores that
we are building in Albany, Mansfield and South Windsor, we are going to try the
LEED retail pilot program. So we are going to be, not only part of a pilot
program, but thinking about retail and different cities are passing laws that it has
to be LEED if its over 50,000 sq. ft. and things like that, so we are seeing if we
can help out and make it more attainable for retail stores.
With these new stores we had to start out really early and have a LEED charette,
it was during schematic design. And we brought in the engineers, there are these
guys that specialize in green building and they came to sort of run the meeting
and then Co X came and our commissioning agent came. And so it was before
we really got into the design to say – ok lets all get on the same page. And it’s a
good selling point too for the client to sort of understand. When engineers are
there saying – when we do this with the HVAC… then it helps the client realize
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the benefits of it. So that is really how we started with it and now it’s staying on
top of it and seeing what happens.
Me: so how has the LEED certification process increased your expense to the
client with all the additional paperwork? Is that something that is streamlined
within your corporation so it doesn’t cost that much more? And have the LEED
costs come down over time? And would a non-LEED project be cheaper for your
client?
Sarah: it would be cheaper in time. When we are breaking down the time, I am
not necessarily saying – oh I worked on LEED for this portion I mean I write it on
the time sheet but it still all comes out of the same budget. So we budgeted in
for LEED. We also have to have the lighting consultants and engineers all put
that into their project, which is an additional service fee. So as time goes on
probably with these next Co X stores it won’t be…. (We were interrupted)
I was just saying speaking financially, that I don’t know, as much about that, what
I do know about is the design part of it.
The thing that is different about LEED and design, is that once you get the client
on board, they are not asking you to prove anything anymore.
Me: why not?
Sarah: well I think that they understand the concept that if you have an efficient
HVAC system and you have all the mechanical equipment, they basically are
putting their trust into you and the engineers. We are doing some of the research
because in LEED you have to meet certain standards, and for the submittals we
are getting the utility bills. And you can obviously take some of the utility bills
from a 30,000 sq. ft. store that is LEED and one that is not and do the math, from
how much are we saving and simple numbers like that. But as far as choosing
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materials and stuff like that, they are really just saying, they need to like the look
of it and it needs to fit into their budget. It is our job to make it green.
Me: was their budget higher for the interior of this LEED project versus other
projects?
Sarah: No. Their budget for the build up of the stores was the same for their old
stores that aren’t LEED as they are now. Only changing with inflation and also
regionally like, labor is more expensive in certain cities and towns.
And the things that they like to be part of are – we have a lot of recycled or
reclaimed barn board in our design because it’s Co X. Then the thing that they
like is – for example you are choosing a fixture manufacturer because we
designed all the fixtures and they are going to be made of reclaimed pickle barrel
wood and ply-board – and so when we are looking for fixture manufacturers, they
went – just like you would bid on a big project – they bid up a fixtures package
and they ended up choosing, because Co X gets the final say, we can make
recommendations but we can’t tell them who to choose, the chose a little fixture
shop in Maine and they were psyched. They were like – wow, we are supporting
the region and we are getting this material from Maine, and it just had that sort of
– hearty appeal to them. So that kind of decision, they definitely want to be part
of. I mean obviously what the person is saying it will cost to build it all counts,
but that is where Co X got excited about the building process.
Me: so this project compared to other projects, because you are using green
materials… which are generally more expensive, right?
Sarah: yes.
Me: are you having to make cutbacks with certain things and adding more to
others? How did you balance your budget? Because it is more expensive, your
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budget isn’t going to take you as far, so how are you as a designer dealing with
that?
Sarah: well we are working a lot with the vendors because a lot of the pricing is
up to them to a certain degree. And the benefit for us is having the name of Co X
and the fact the Co X wants to put up three stores this year, five next year, then
the year after, if a vendor gets in with us for a price that we like, they could
potentially have jobs for years. And like this fixture manufacturer is basically
going to be Co X’s sole vendor. And now their life has changed.
But as a designing, the toughest part is, we can find carpets forever that are
green and that are in their budget; it is getting them to like the look of it.
One thing that is happening now with Co X that I think is going to help eventually
with the whole cost thing, the general contractors that we are working with in
South Windsor are just psyched about the whole LEED thing because it is going
to help their resume, so now they are going to have someone get LEED
accredited that is now going to be working for them that is now going to be put on
these projects. So I think that once that infiltrates, I feel like we are still searching
on how to get these projects certified, once a few more of these happen, the
costs are going to drop in just the paperwork side of things, dramatically. I have
done one now; I better know how to do this a little bit better. So I think in that way
it will trickle down.
Let me see if I can find some financials for you:
So we were doing a prototype for Co X, so there was a lot more research
involved. For example I already said that the budget didn’t change for the LEED
store compared to a non LEED, it wasn’t the materials that cost more, it was the
mechanical systems and equipment, the HVAC and the lighting controls. And
that is an easy sell because that is where they are certain to get their money
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back, I guess what that says to is that green materials aren’t that more
expensive. Actually our carpet that we used was $28/sq. ft. where typical retail
carpet is $32/sq. ft. So we used cheaper carpet than we even had the budget for.
Me: could you find out the percentage that you tacked on for additional
paperwork?
Sarah: well, she said, I don’t know about the percentage, but she said it was
approximately $30,000 that we tacked on initially for research and paperwork and
she said that was conservative. We probably spent a lot more than that. But that
is in comparison to the whole budget. I don’t know what the whole store cost to
build. It was a 30,000 sq. ft. store so it was $1/sq. ft. in paperwork.
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Interview with Larry Rubin
Me: can you tell me what sustainable practices your design team has already
established here at FSU?
Larry: well, we design energy efficient buildings and we really always have. We
have energy efficient light ballasts, we have low flow water fixtures, we are
hooked on campus mechanical loops and we have done this for a really long
time. We renovate a lot of buildings so we keep recycled brick and things out of
the dumps and we just try to be as cost effective for the long run as we can.
Me: why are you moving towards LEED certification for campus buildings?
Larry: well, we think we are pretty close anyway. It is the right thing to do for the
environment; it is the right thing to do for a university who should set the trend.
All the LEED process is going to do is to sort of prove that we deliver quality
energy efficient buildings.
We see LEED as a trend in the market, the right thing to do. We see future
funding for projects maybe hinging upon it. In so a way it is somewhat selfpreservation that we want to be doing it. Not only that it’s the right thing to do
and to be saving energy, but we feel that it is not something that you can do
overnight. You know, getting the processes and getting the standards and
getting everything adjusted takes time and it takes projects. So we figure that we
may as well start now or continue as we are going. And just to continue to do
that. And in the mean time if there is an edict that comes down that says – do
this, we will be in a good position to do that.
Me: what is the biggest obstacle in LEED certification?
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Larry: changing the culture. There are really, many ways that you can go with
that, but I think just changing the culture. Because anytime you change a way
people do things, you have to convince them that it is the right thing to do. So
from our beginnings of a design out through the end of construction we have to
convince all the team members that it is the right thing to do not only to care for
the environment, to save things for the environment but to save energy in the
long run.
Me: are there increased costs associated with LEED certification and how are
you justifying those costs?
Larry: well, there are some costs. Construction costs are part of it and then
some of the soft costs to account for it and to measure what you do in the field.
We think that we can absorb the costs in our projects until it becomes almost
negligible but we really feel that in the long run, we can save enough energy and
save enough resources to cover the costs in the life cycle of the project.
Me: yesterday you said that commissioning is one of the largest expenses in the
LEED process. Could you explain to me what commissioning is and if you think
over time those expenses will decrease?
Larry: Commissioning is a process where you have essentially a third party
engineering firm kind of monitor and check your design and construction all
during the process. You could have as much or as little of that as you see fit, but
to get LEED points you need enhanced commissioning which you have then as
part of the design team, you have them review the design. You have them give
you reports on things that can make your design better. You have these
engineers check progress in construction and then you have them monitor and
check as you start to turn these systems on. That cost is what it is because you
are paying engineering time to modify this. Now I would say on a lab building,
and an engineering building with fume hoods and gasses and things for research
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it is incredibly important to have that because of the complexity of the mechanical
systems. And you should make that investment for full blown commissioning to
the end. If it’s an office building or a lighter use building that is not as
sophisticated or complex, you could scale back the commissioning to a lesser
amount to suit your budget and get enough in there. Now I don’t know if the cost
will drop some, as more people do it, it may. But the cost you could justify as a
long-term savings for the project.
One of the things as you start to build these buildings, you have subcontractors
installing mechanical and electrical systems. And believe it or not, every now
and then they are going to put something in backwards. Well, the commissioning
process is to check all those things, to make sure a damper and the airs are
flowing the right way and they are opening and closing when they are supposed
to, to optimize the energy use. And if you miss one of those, you could be
spending more money on energy and you won’t even know it. So we think that
over the long hall that commissioning really will pay for itself in just savings.
Me: what is your impression of FSUs administrations willingness to adopt green
building practices?
Larry: well I think that the pure educators and the students, the faculty and the
staff are all very supportive, even beyond buildings, as a campus wide initiative.
I think as it catches on, maybe it will become important for the upper
administration. You know, other universities have made it a priority to really have
a comprehensive energy program.
Me: as a professional in the field of construction, how have local contractors
dealt with their acceptance of LEED buildings and have they been resistant or
accepting of this new process?
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Larry: I think that they are willing to try because they see it as a trend and as a
possibility of what needs to be done. And as their clients are moving toward it,
they want to move toward it. Their challenge maybe is not getting it to their
contractors, but getting it to their subs. And our challenge is to have clear design
guidelines and clear goals and objectives to get to them so they know what to do.
And over time, as they do it more often, more subs will do it and more contractors
will do it and it will become more mainstream.
Me: are they increasing their fees at the mention of LEED?
Larry: well, you know, yes and no. Some automatically just say – its going to cost
more money, and they don’t even know what they are really getting into and they
throw numbers at it. And when you explain to them what they are really doing,
they start to back off a little bit. So it is just getting over that hump with the
clarification of what it is they are supposed to do.
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Appendix C
CONSTRUCTION COSTS & NET PRESENT VALUE AND CALCULATIONS
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Childers Pricing
Table C.1 Childers pricing of Green and Gold building
Standard FSU
Construction

Cost Summary

With Daylighting
Controls

With Heat Pump

Division - 1

General Conditions

$ 330,000

$ 330,000

$ 330,000

Division - 2

Sitework

$ 80,000

$ 80,000

$ 80,000

Division - 2

Utilities

$ 30,000

$ 30,000

$ 30,000

Division - 2

Landscape

$ 20,000

$ 20,000

$ 20,000

Division - 3

Concrete

$ 180,000

$ 180,000

$ 180,000

Division - 4

Masonry

$ 575,000

$ 575,000

$ 575,000

Division - 5

Metals *

$ 260,000

$ 260,000

$ 260,000

Division - 6

Carpentry

$ 40,000

$ 40,000

$ 40,000

Division - 7

Roofing**

$ 100,000

$ 100,000

$ 100,000

Division - 8

Doors & Windows
Doors

$ 30,000

$ 30,000

$ 30,000

Windows

$ 80,000

$ 80,000

$ 80,000

Drywall

$ 75,000

$ 75,000

$ 75,000

Ceramic Tile

$ 20,000

$ 20,000

$ 20,000

Ceilings

$ 40,000

$ 40,000

$ 40,000

Flooring

$ 38,000

$ 38,000

$ 38,000

Painting

$ 45,000

$ 45,000

$ 45,000

$ 30,000

$ 30,000

$ 30,000

$ 25,000

$ 25,000

$ 25,000

Fire Protection

$ 38,000

$ 38,000

$ 38,000

Plumbing

$ 80,000

$ 80,000

$ 80,000

$ 400,000

$ 400,000

$ 225,000

Division - 9

Finishes

Division - 10

Specialties

Division - 11

Equipment

Division - 12

Furnishings

Division - 13

Special Construction

Division - 14

Conveying Systems

Division - 15

Mechanical

HVAC
Division - 16

Electrical
SUBTOTAL

CM FEE
TOTAL

$ 240,000

$ 280,000

$ 240,000

$ 2,756,000

$ 2,796,000

$ 2,581,000

$ 148,000

$ 148,000

$ 148,000

$ 2,904,000

$ 2,944,000

$ 2,729,000

$ 290.40

$ 294.40

$ 272.90

COST PER SF
* includes bar joists for roof
**$700/tile
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squares
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Table C.2 Historic inflation rates
1914
1915
1916
1917
1918
1919
1920
1921
1922
1923
1924
1925
1926
1927
1928
1929
1930
1931
1932
1933
1934
1935
1936
1937
1938
1939
1940
1941
1942
1943
1944
1945
1946
1947
1948
1949
1950
1951

1
1
7.9
17.4
18
14.6
15.6
-10.5
-6.1
1.8
0
2.3
1.1
-1.7
-1.7
0
-2.3
-9
-9.9
-5.1
3.1
2.2
1.5
3.6
-2.1
-1.4
0.7
5
10.9
6.1
1.7
2.3
8.3
14.4
8.1
-1.2
1.3
7.9
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0.01
0.01
0.079
0.174
0.18
0.146
0.156
-0.105
-0.061
0.018
0
0.023
0.011
-0.017
-0.017
0
-0.023
-0.09
-0.099
-0.051
0.031
0.022
0.015
0.036
-0.021
-0.014
0.007
0.05
0.109
0.061
0.017
0.023
0.083
0.144
0.081
-0.012
0.013
0.079

Table C.2 Continued
1952
1953
1954
1955
1956
1957
1958
1959
1960
1961
1962
1963
1964
1965
1966
1967
1968
1969
1970
1971
1972
1973
1974
1975
1976
1977
1978
1979
1980
1981
1982
1983
1984
1985
1986
1987
1988
1989
1990
1991

1.9
0.8
0.7
-0.4
1.5
3.3
2.8
0.7
1.7
1
1
1.3
1.3
1.6
2.9
3.1
4.2
5.5
5.7
4.4
3.2
6.2
11
9.1
5.8
6.5
7.6
11.3
13.5
10.3
6.2
3.2
4.3
3.6
1.9
3.6
4.1
4.8
5.4
4.2
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0.019
0.008
0.007
-0.004
0.015
0.033
0.028
0.007
0.017
0.01
0.01
0.013
0.013
0.016
0.029
0.031
0.042
0.055
0.057
0.044
0.032
0.062
0.11
0.091
0.058
0.065
0.076
0.113
0.135
0.103
0.062
0.032
0.043
0.036
0.019
0.036
0.041
0.048
0.054
0.042

Table C.2 Continued
1992
1993
1994
1995
1996
1997
1998
1999
2000
2001
2002
2003
2004
2005
2006
2007
2008
*Expected

3
3
2.6
2.8
2.9
2.3
1.6
2.2
3.4
2.8
1.6
2.3
2.7
3.4
3.2
2.9
4
3.407447
3.413684

0.03
0.03
0.026
0.028
0.029
0.023
0.016
0.022
0.034
0.028
0.016
0.023
0.027
0.034
0.032
0.029
0.04
3.41%
3.41%

http://woodrow.mpls.frb.fed.us/research/data/us/calc/hist1800.cfm
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Table C.3 City of Tallahassee historic energy prices
GSLD Billed Rate (kWh +
Fuel)
10/01/01 - 03/31/02
04/01/02 - 09/30/02
10/01/02 - 04/30/03
05/01/03 - 07/31/03
08/01/03 - 09/30/04
10/01/04 - 03/31/05
04/01/05 - 09/30/05
10/01/05 - 03/31/06
04/01/06 - 09/30/06
10/01/06 - 03/31/07

Annual %
Change
$ 0.04428
$ 0.04163
$ 0.04725
$ 0.06080
$ 0.06647
$ 0.06226
$ 0.06628
$ 0.08106
$ 0.09274
$ 0.09373
Average

-5.98%
13.50%
28.68%
9.33%
-6.33%
6.46%
22.30%
14.41%
1.07%
9.27%

% Change

111.68%

Table C.4 City of Tallahassee historic demand charges

Demand Charges:
08/01/92 - 09/30/93
10/01/93 - 09/30/94
10/01/94 - 03/31/05
04/01/06 - 09/30/06
10/01/06 - 09/30/07
10/01/2007 - 03/31/08

$8.00
$7.84
$7.25
$8.50
$8.90
$9.25
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Annual %
Change

% Change

-2.00%
-7.53%
17.24%
4.71%
3.93%

27.59%

Table C.5 Utility price increase 70% every 5-years

FSU Baseline compared to Conventional

Only Daylighting Controls
Compared to Conventional

Both FSU Baseline and
Lighting compared to
Conventional

Year Cash flow

Year

Year

Cash flow

Cash flow

0

($175,000.00)

0

($40,000)

0

-215,000.00

1

$3,536

$3,536

1

$678

1

$4,214

2

$3,932

$3,932

2

$754

2

$4,686

3

$4,372

$4,372

3

$838

3

$5,210

4

$4,862

$4,862

4

$932

4

$5,794

5

$5,406

$5,406

5

$1,037

5

$6,442

6

$6,011

$6,011

6

$1,153

6

$7,164

7

$6,684

$6,684

7

$1,282

7

$7,966

8

$7,433

$7,433

8

$1,425

8

$8,858

9

$8,265

$8,265

9

$1,585

9

$9,849

10

$9,190

$9,190

10

$1,762

10

$10,952

11

$10,219

$10,219

11

$1,959

11

$12,178

12

$11,363

$11,363

12

$2,179

12

$13,542

13

$12,635

$12,635

13

$2,423

13

$15,058

14

$14,050

$14,050

14

$2,694

14

$16,744

15

$15,623

$15,623

15

$2,996

15

$18,619

16

$17,372

$17,372

16

$3,331

16

$20,703

17

$19,317

$19,317

17

$3,704

17

$23,021

18

$21,480

$21,480

18

$4,119

18

$25,599

19

$23,885

$23,885

19

$4,580

19

$28,465

20

$26,559

$26,559

20

$5,093

20

$31,652

21

$29,533

$29,533

21

$5,663

21

$35,196

22

$32,840

$32,840

22

$6,297

22

$39,136

23

$36,516

$36,516

23

$7,002

23

$43,518

24

$40,605

$40,605

24

$7,786

24

$48,390

25

$45,151

$45,151

25

$8,657

25

$53,808

26

$50,206

$50,206

26

$9,627

26

$59,833

27

$55,827

$55,827

27

$10,704

27

$66,532

28

$62,078

$62,078

28

$11,903

28

$73,981

29

$69,028

$69,028

29

$13,236

29

$82,264

30

$76,757

$76,757

30

$14,717

30

$91,474

31

$85,350

$85,350

31

$16,365

31

$101,716

32

$94,906

$94,906

32

$18,198

32

$113,104

33

$105,532

$105,532

33

$20,235

33

$125,767

34

$117,348

$117,348

34

$22,501

34

$139,848

35

$130,486

$130,486

35

$25,020

35

$155,506

36

$145,096

$145,096

36

$27,821

36

$172,917

37

$161,341

$161,341

37

$30,936

37

$192,277

38

$179,405

$179,405

38

$34,399

38

$213,804
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Table C.5 Continued
FSU Baseline compared Only Daylighting Controls
to Conventional
Compared to Conventional
Year Cash flow

Year

Both FSU Baseline and Lighting compared to
Conventional
Cash flow

Year

Cash flow

39

$199,491

$199,491

39

$38,251

39

$237,742

40

$221,827

$221,827

40

$42,534

40

$264,360

41

$246,663

$246,663

41

$47,296

41

$293,958

42

$274,280

$274,280

42

$52,591

42

$326,870

43

$304,988

$304,988

43

$58,479

43

$363,467

44

$339,135

$339,135

44

$65,027

44

$404,162

45

$377,105

$377,105

45

$72,307

45

$449,412

46

$419,327

$419,327

46

$80,403

46

$499,729

47

$466,275

$466,275

47

$89,405

47

$555,680

48

$518,480

$518,480

48

$99,414

48

$617,895

49

$576,530

$576,530

49

$110,545

49

$687,075

50

$712,855

$641,079

50

$136,684

50

$849,540

Table C.6 Utility price increase 100% every 5-years
FSU Baseline compared to Only Daylighting Controls
Conventional
Compared to Conventional

Both FSU Baseline and Lighting
compared to Conventional

Year

Year

Cash flow

Year

Cash flow

Cash flow

0 $ (175,000.0)

0

$ (40,000)

0

(215,000.0)

1

$ 3,536

1

$ 678

1

$ 4,214

2

$ 4,062

2

$ 779

2

$ 4,841

3

$ 4,666

3

$ 895

3

$ 5,560

4

$ 5,360

4

$ 1,028

4

$ 6,387

5

$ 6,157

5

$ 1,180

5

$ 7,337

6

$ 7,072

6

$ 1,356

6

$ 8,428

7

$ 8,124

7

$ 1,558

7

$ 9,681

8

$ 9,332

8

$ 1,789

8

$ 11,121

9

$ 10,719

9

$ 2,055

9

$ 12,774

10

$ 12,313

10

$ 2,361

10

$ 14,674

11

$ 14,144

11

$ 2,712

11

$ 16,856

12

$ 16,247

12

$ 3,115

12

$ 19,362

13

$ 18,663

13

$ 3,579

13

$ 22,242

14

$ 21,438

14

$ 4,111

14

$ 25,549

15

$ 24,626

15

$ 4,722

15

$ 29,348

16

$ 28,288

16

$ 5,424

16

$ 33,712

17

$ 32,494

17

$ 6,231

17

$ 38,725

18

$ 37,326

18

$ 7,157

18

$ 44,483

19

$ 42,877

19

$ 8,221

19

$ 51,098

20

$ 49,252

20

$ 9,444

20

$ 58,696

21

$ 56,576

21

$ 10,848

21

$ 67,424

22
23
24

$ 64,989
$ 74,652
$ 85,753

22
23
24

$ 12,461
$ 14,314
$ 16,442

22
23
24

$ 77,450
$ 88,967
$ 102,196

141

Table C.6 Continued
FSU Baseline compared to Only Daylighting Controls
Conventional
Compared to Conventional
Year

Cash flow

Year

Both FSU Baseline and Lighting
compared to Conventional

Cash flow

Year

Cash flow

25

$ 98,505

25

$ 18,887

25

$ 117,392

26

$ 113,152

26

$ 21,696

26

$ 134,848

27

$ 129,978

27

$ 24,922

27

$ 154,900

28

$ 149,305

28

$ 28,628

28

$ 177,933

29

$ 171,506

29

$ 32,885

29

$ 204,391

30

$ 197,009

30

$ 37,775

30

$ 234,784

31

$ 226,304

31

$ 43,392

31

$ 269,696

32

$ 259,955

32

$ 49,844

32

$ 309,799

33

$ 298,610

33

$ 57,256

33

$ 355,866

34

$ 343,013

34

$ 65,770

34

$ 408,783

35

$ 394,018

35

$ 75,550

35

$ 469,568

36

$ 452,608

36

$ 86,784

36

$ 539,392

37

$ 519,910

37

$ 99,689

37

$ 619,599

38

$ 597,220

38

$ 114,512

38

$ 711,732

39

$ 686,025

39

$ 131,540

39

$ 817,565

40

$ 788,036

40

$ 151,100

40

$ 939,136

41

$ 905,216

41

$ 173,568

41

$ 1,078,784

42

$1,039,820

42

$ 199,377

42

$ 1,239,197

43

$1,194,440

43

$ 229,024

43

$ 1,423,464

44

$1,372,051

44

$ 263,080

44

$ 1,635,131

45

$1,576,073

45

$ 302,199

45

$ 1,878,272

46

$1,810,432

46

$ 347,136

46

$ 2,157,568

47

$2,079,640

47

$ 398,755

47

$ 2,478,395

48

$2,388,879

48

$ 458,049

48

$ 2,846,928

49

$2,744,102

49

$ 526,160

49

$ 3,270,262

50

$3,620,864

50

$ 694,272

50

$ 4,315,136

Table C.7 Utility price increase 111% every 5-years
FSU Baseline compared to
Conventional

Only Daylighting Controls
Compared to Conventional

Both FSU Baseline and Lighting
compared to Conventional

Year

Year

Year

Cash flow

Cash flow

Cash flow

0

$ (175,000)

0

$ (40,000)

0

(215,000)

1

$ 3,536

1

$ 678

1

$ 4,214

2

$ 4,130

2

$ 792

2

$ 4,922

3

$ 4,824

3

$ 925

3

$ 5,749

4

$ 5,634

4

$ 1,080

4

$ 6,715

5

$ 6,581

5

$ 1,262

5

$ 7,843

6

$ 7,686

6

$ 1,474

6

$ 9,160

7

$ 8,978

7

$ 1,721

7

$ 10,699

8

$ 10,486

8

$ 2,011

8

$ 12,497

9

$ 12,248

9

$ 2,348

9

$ 14,596

10

$ 14,305

10

$ 2,743

10

$ 17,048
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Table C.7 Continued
11

$ 16,709

11

$ 3,204

11

$ 19,912

12

$ 19,516

12

$ 3,742

12

$ 23,258

13

$ 22,794

13

$ 4,371

13

$ 27,165

14

$ 26,624

14

$ 5,105

14

$ 31,729

15

$ 31,097

15

$ 5,963

15

$ 37,059

16

$ 36,321

16

$ 6,964

16

$ 43,285

17

$ 42,423

17

$ 8,134

17

$ 50,557

18

$ 49,550

18

$ 9,501

18

$ 59,050

19

$ 57,874

19

$ 11,097

19

$ 68,971

20

$ 67,597

20

$ 12,961

20

$ 80,558

21

$ 78,953

21

$ 15,139

21

$ 94,092

22

$ 92,217

22

$ 17,682

22

$ 109,899

23

$ 107,710

23

$ 20,652

23

$ 128,362

24

$ 125,805

24

$ 24,122

24

$ 149,927

25

$ 146,940

25

$ 28,175

25

$ 175,115

26

$ 171,626

26

$ 32,908

26

$ 204,534

27

$ 200,459

27

$ 38,436

27

$ 238,896

28

$ 234,136

28

$ 44,894

28

$ 279,030

29

$ 273,471

29

$ 52,436

29

$ 325,907

30

$ 319,415

30

$ 61,245

30

$ 380,660

31

$ 373,076

31

$ 71,534

31

$ 444,611

32

$ 435,753

32

$ 83,552

32

$ 519,305

33

$ 508,960

33

$ 97,589

33

$ 606,548

34

$ 594,465

34

$ 113,984

34

$ 708,449

35

$ 694,335

35

$ 133,133

35

$ 827,468

36

$ 810,983

36

$ 155,500

36

$ 966,483

37

$ 947,228

37

$ 181,623

37

$ 1,128,852

38

$ 1,106,362

38

$ 212,136

38

$ 1,318,499

39

$ 1,292,231

39

$ 247,775

39

$ 1,540,007

40

$ 1,509,326

40

$ 289,401

40

$ 1,798,728

41

$ 1,762,893

41

$ 338,021

41

$ 2,100,914

42

$ 2,059,059

42

$ 394,808

42

$ 2,453,867

43

$ 2,404,981

43

$ 461,136

43

$ 2,866,117

44

$ 2,809,018

44

$ 538,607

44

$ 3,347,625

45

$ 3,280,933

45

$ 629,093

45

$ 3,910,026

46

$ 3,832,130

46

$ 734,780

46

$ 4,566,910

47

$ 4,475,927

47

$ 858,224

47

$ 5,334,151

48

$ 5,227,883

48

$ 1,002,405

48

$ 6,230,288

49

$ 6,106,167

49

$ 1,170,809

49

$ 7,276,977

50

$ 6,385,903

50

$ 1,224,446

50

$ 7,610,349
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Table C.8 Utility price increase 130% every 5-years
FSU Baseline compared to Only Daylighting Controls
Conventional
Compared to Conventional

Both FSU Baseline and Lighting
compared to Conventional

Year

Year

Cash flow

Year

Cash flow

Cash flow

0

$ (175,000)

0

$ (40,000)

0

(215,000)

1

$ 3,536

1

$ 678

1

$ 4,214

2

$ 4,190

2

$ 803

2

$ 4,994

3

$ 4,965

3

$ 952

3

$ 5,917

4

$ 5,884

4

$ 1,128

4

$ 7,012

5

$ 6,972

5

$ 1,337

5

$ 8,309

6

$ 8,262

6

$ 1,584

6

$ 9,847

7

$ 9,791

7

$ 1,877

7

$ 11,668

8

$ 11,602

8

$ 2,225

8

$ 13,827

9

$ 13,749

9

$ 2,636

9

$ 16,385

10

$ 16,292

10

$ 3,124

10

$ 19,416

11

$ 19,306

11

$ 3,702

11

$ 23,008

12

$ 22,878

12

$ 4,387

12

$ 27,264

13

$ 27,110

13

$ 5,198

13

$ 32,308

14

$ 32,126

14

$ 6,160

14

$ 38,285

15

$ 38,069

15

$ 7,299

15

$ 45,368

16

$ 45,112

16

$ 8,650

16

$ 53,761

17

$ 53,457

17

$ 10,250

17

$ 63,707

18

$ 63,347

18

$ 12,146

18

$ 75,493

19

$ 75,066

19

$ 14,393

19

$ 89,459

20

$ 88,953

20

$ 17,056

20

$ 106,009

21

$ 105,409

21

$ 20,211

21

$ 125,621

22

$ 124,910

22

$ 23,951

22

$ 148,861

23

$ 148,018

23

$ 28,381

23

$ 176,400

24

$ 175,402

24

$ 33,632

24

$ 209,034

25

$ 207,851

25

$ 39,854

25

$ 247,705

26

$ 246,304

26

$ 47,227

26

$ 293,531

27

$ 291,870

27

$ 55,964

27

$ 347,834

28

$ 345,866

28

$ 66,317

28

$ 412,183

29

$ 409,851

29

$ 78,586

29

$ 488,437

30

$ 485,674

30

$ 93,124

30

$ 578,798

31

$ 575,523

31

$ 110,352

31

$ 685,875

32

$ 681,995

32

$ 130,767

32

$ 812,762

33

$ 808,164

33

$ 154,959

33

$ 963,123

34

$ 957,674

34

$ 183,626

34

$ 1,141,301

35

$1,134,844

35

$ 217,597

35

$ 1,352,441

36

$1,344,790

36

$ 257,853

36

$ 1,602,643

37

$1,593,576

37

$ 305,556

37

$ 1,899,132

38

$1,888,388

38

$ 362,083

38

$ 2,250,471

39

$2,237,740

39

$ 429,069

39

$ 2,666,809

40

$2,651,722

40

$ 508,447

40

$ 3,160,168

41

$3,142,290

41

$ 602,509

41

$ 3,744,799

144

Table C.8 Continued
42

$3,723,614

42

$ 713,973

42

$ 4,437,587

43

$4,412,482

43

$ 846,059

43

$ 5,258,541

44

$5,228,791

44

$1,002,579

44

$ 6,231,371

45

$6,196,118

45

$1,188,057

45

$ 7,384,174

46

$7,342,400

46

$1,407,847

46

$ 8,750,247

47

$8,700,744

47

$1,668,299

47

$10,369,042

48

$10,310,381

48

$1,976,934

48

$12,287,315

49

$12,217,802

49

$ 2,342,667

49

$14,560,468

50

$14,648,414

50

$ 2,808,717

50

$17,457,132
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Appendix D
HUMAN SUBJECTS COMMITTEE DOCUMENTS
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Office of the Vice President For Research
Human Subjects Committee
Tallahassee, Florida 32306-2742
(850) 644-8673 FAX (850) 644-4392
APPROVAL MEMORANDUM
Date: 1/16/2008
To: Rachelle McClure
Address: 502 Terrace Street, Tallahassee, FL 32308
Dept.: INTERIOR DESIGN
From: Thomas L. Jacobson, Chair
Re: Use of Human Subjects in Research
More Green than Landis
The application that you submitted to this office in regard to the use of
human subjects in the proposal referenced above have been reviewed by
the Secretary, the Chair, and two members of the Human Subjects
Committee. Your project is determined to be Expedited per 45 CFR §
46.110(7) and has been approved by an expedited review process.
The Human Subjects Committee has not evaluated your proposal for
scientific merit, except to weigh the risk to the human participants and the
aspects of the proposal related to potential risk and benefit. This approval
does not replace any departmental or other approvals, which may be
required.
If you submitted a proposed consent form with your application, the
approved stamped consent form is attached to this approval notice. Only
the stamped version of the consent form may be used in recruiting
research subjects.
If the project has not been completed by 1/13/2009 you must request a
renewal of approval for continuation of the project. As a courtesy, a
renewal notice will be sent to you prior to your expiration date; however, it
is your responsibility as the Principal Investigator to timely request renewal
of your approval from the Committee.
You are advised that any change in protocol for this project must be
147

reviewed and approved by the Committee prior to implementation of the
proposed change in the protocol. A protocol change/amendment form is
required to be submitted for approval by the Committee. In addition,
federal regulations require that the Principal Investigator promptly report, in
writing any unanticipated problems or adverse events involving risks to
research subjects or others.
By copy of this memorandum, the Chair of your department and/or your
major professor is reminded that he/she is responsible for being informed
concerning research projects involving human subjects in the department,
and should review protocols as often as needed to insure that the project is
being conducted in compliance with our institution and with DHHS
regulations.
This institution has an Assurance on file with the Office for Human
Research Protection. The Assurance Number is IRB00000446.
Cc: Eric Wiedegreen, Chair
HSC No. 2007.626
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