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Abstract

Climate change, global warming, water and energy availability are just a few of the major
environmental issues currently affecting the world. Initiatives have been created
worldwide to help alleviate the problems caused by human actions. More locally, in
Massachusetts, an effort has been undertaken to mitigate these issues on a smaller scale,
including the Massachusetts Climate Action Plan, the State Sustainability Program, and
the New England Governors/Eastern Canadian Premiers Climate Change Action Plan.

Building and construction projects use many resources and affect the public’s health and
wellbeing. Buildings account for about one-third of the energy consumed in the United
States. Sustainable design is a school of thought that attempts to lessen the
environmental, social, and physical burdens of buildings and construction.

Sustainable design philosophies and techniques have been employed by various private
and public entities to build more environmentally responsible structures. Not only is the
final building affected, but the process in which these buildings are designed and built is
affected as well.

This thesis project begins with an introduction and background overview of the reason
why sustainable design is important and continues with a discussion of some of the
barriers to sustainable design including Education and Training, Financial Barriers and
Incentives, and Vision and Leadership. Policies that could help eliminate these barriers
are studied. A case study on the Cape Cod Community College’s Lorusso Technology
Center, the State’s first certified green building, is presented.

The thesis concludes with a summary of recommendations to the Sustainable Design

Roundtable for inclusion in its final report. Additional comments and lessons learned
from the Cape Cod Community College vignette are also included.
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Sustainable Design in Massachusetts: Obstacles and
Opportunities

Chapter I — Introduction to the Thesis Project: Why Sustainable
Design?
“We do not seek to imitate nature, but rather to find the principles she uses.”
-Buckminster Fuller
“I was recently invited to give a lecture on sustainable design to post-graduate
design and architecture students. .. After the professor introduced me, I said
something to the effect of, ‘Let’s start by hearing your definitions of sustainable
design.’ I glanced around the room with that expectant air teachers get when
asking a question that’s close to rhetorical. Instead of answers, I was greeted by
empty stares and absolute silence... What was wrong here?...As the class went on,
it became clear that the students were aware of the effects that buildings have on
the environment. But their knowledge was tentative and ofthand, a byproduct of

their education, rather than a focus of it.”

(Talarico in Sustainable Architecture White Papers 2000, 201-2)

The anecdote described above in the quote from Wendy Talarico, contributing
editor for the magazine Architectural Record, accurately described my lack of experience
with sustainable design as a first-year graduate student enrolled in an urban planning,
design, and policy program. After one full year of classes, I was unaware of sustainable
design and its relationship to buildings. I had studied sustainable development and
understood the importance of sustainability, but did not recognize design technologies or
philosophies specifically.

It was not until the summer after my first year of graduate school when I

embarked upon an internship search that I learned about sustainable design. While



interviewing for a Planning Assistant position at the Commonwealth of Massachusetts
Division of Capital Asset Management (DCAM), I found myself engaged in a
conversation about green buildings and photovoltaic panels embedded in building skins.
At that moment, I realized I didn’t know much about the subject, but I was intrigued.
Even without this background, I was given the position and embarked upon what has

become a major learning process.

Global warming and climate change are major environmental issues challenging
the world today. These issues force the citizens of the world to think of innovations to
reduce the human impact on global warming. One of these innovations is sustainable
design.

The greenhouse gas carbon dioxide is one of the major contributors to climate
change. Carbon dioxide is emitted when fossil fuels are burned. Buildings that have
inefficient and/or outdated mechanical systems may directly and indirectly add carbon
dioxide into the atmosphere, thereby increasing the possibility of global warming.
Inefficient systems may put a lot of stress on electricity plants generating the energy
necessary to keep the building warm, cool, or well-lit. Innovations in energy efficiency,
including utilizing renewable energy sources and incorporating other sustainable design
technologies into buildings, can help minimize the amount of carbon dioxide involved
with keeping a building running and therefore reduce effects of global warming.

Building and construction projects use many resources and affect the public’s
health and wellbeing. Sustainable design is a school of thought that attempts to lessen the

environmental, social, and physical burdens of buildings and construction. To combat



and remedy the detrimental effects of construction, and regular building use and
maintenance, sustainable design practices focus on specific design techniques and
measures intended to reduce harmful environmental effects brought about by the
construction and operation of buildings.

The following statistics provide perspective on carbon dioxide emissions in
Massachusetts and were provided by Ian Finlayson, State Sustainability Program
Manager at the Commonwealth of Massachusetts Executive Office of Environmental
Affairs. For the Commonwealth, in the year 2000, there were 86 million metric tons of
carbon dioxide emitted by all sectors which include transportation, electric power,
residential, industrial and commercial, both public and private sector. Of that 86 million
metric tons, residential and commercial carbon dioxide emissions amounted to 21.5
million metric tons, or 25% of the total emissions. 1.16 million metric tons of carbon
dioxide were emitted by state-owned operations. 92.3% of the total state-owned
operations emissions were released by state buildings from the use of electricity, fuel oils,
natural gas and coal, amounting to 1.07 million metric tons of carbon dioxide. The
remaining 7.7% originated from state operated transportation activities. The State’s
twenty-nine state colleges and universities, including the five University of
Massachusetts campuses, released 43% of the total state operated building emissions.
State operated building emissions account for 1.24% (1.07 million metric tons/86 million

metric tons) of the state’s total emissions (Finlayson 2005)".

! Finlayson quoted material from EOEA’s FY04 GHG Inventory and NESCAUM’s “Fossil fuel C02
emissions by sector, Massachusetts 1990-2000” found on the Boston Indicators Project website
(http://www.tbf.org/indicators2004/environment/indicators.asp?1d=2272).



http://www.tbf.org/indicators2004/environment/indicators.asp?id=2272)

Reducing these percentages is an ongoing goal of the Commonwealth. One way
to achieve such carbon dioxide reductions is to encourage sustainable design practices.
Ideally, those involved in building construction, like designers, architects, and
construction company professionals as well as the media, would accept progressive
sustainable design techniques. There are many professionals who do indeed embrace the
sustainable design philosophy and who are working hard to ensure they maintain a
continued presence on the mainstream design and construction scene. However, there are
also multitudes of barriers that prevent these tenets from being widely accepted.

The main question this thesis will address is “What are the barriers and solutions
to sustainable building in public construction projects?”” This question pertains
specifically to Commonwealth-owned public buildings. A secondary question is “What
are the state policies that can be used to eliminate these barriers?”” These questions will
help illustrate the current sustainable design situation in Massachusetts.

In this thesis, I intend to provide more background on the relationship of climate
change and sustainable design, including a discussion regarding the scale of the issue.
Chapter III describes the methodology used to complete the research for the thesis. In the
fourth chapter, I will complete an in-depth study of three barriers to sustainable design in
public construction in Massachusetts. I will also present a series of policy mechanisms
that are used in Massachusetts and elsewhere to encourage sustainable design in Chapter
V. Using case study methodology in Chapter VI, I will write a vignette on
Massachusetts’ first certified green building that was built with State funds—the Lorusso

Applied Technology Center at Cape Cod Community College in Barnstable, MA.



Chapter VII completes the thesis with recommendations stemming from barrier and

policy research from previous chapters.



Chapter I1: Background — A Look at the Relationship between Global
Warming, Sustainable Design, and Massachusetts Public Agency and
Policy Drivers

This background chapter will define sustainable design and identify it as one of
many solutions for mitigating climate change. A discussion of global warming will help
frame the issue and illustrate the importance of sustainable design to society. Global
warming affects local, national, and global environmental health and welfare. The scale
of this problem, including a more localized view from Massachusetts, will be studied.

This chapter will also provide information on the United States Green Building
Council and will give an overview of the Massachusetts public policy agencies
responsible for moving sustainable design forward. Current Massachusetts and New
England initiatives and policies to curb climate change and encourage sustainability will
be introduced. The purpose of the discussion of the policies and agencies responsible for
the progress of sustainable design in Massachusetts is to illustrate their influence and
potential. Lastly, this chapter includes a discussion of Massachusetts’ attempts to

encourage green building.

Global Warming and Climate Change and the Relationship to Sustainable Design

According to the National Academy of Sciences, the Earth's surface temperature
has risen by about 1 degree Fahrenheit in the past century, with accelerated
warming during the past two decades. There is new and stronger evidence that
most of the warming over the last 50 years is attributable to human activities...
Scientists expect that the average global surface temperature could rise 1-4.5°F
(0.6-2.5°C) in the next fifty years, and 2.2-10°F (1.4-5.8°C) in the next century,
with significant regional variation. Evaporation will increase as the climate
warms, which will increase average global precipitation. Soil moisture is likely to
decline in many regions, and intense rainstorms are likely to become more
frequent. Sea level is likely to rise two feet along most of the U.S. coast.



(USEPA, 2000)

On May 19, 1997, John Browne, the chief executive of British Petroleum—then
the world’s third-largest, now its second-largest, oil company—announced at
Stanford University: ‘There is now an effective consensus among the world’s
leading scientists and serious and well informed people outside the scientific
community that there is a discernible human influence on the climate, and a link
between the concentration of carbon dioxide and the increase in temperature...We
must now focus on what can and what should be done, not because we can be
certain climate change is happening, but because the possibility can’t be ignored.’
(Browne 1997 in Hawken 1999, 241)

Buildings account for over [50% in the UK, 41% in the EU and 36% in the USA]
of greenhouse gas emissions and thus have a major potential role to play with
respect to climate change. Furthermore, buildings and cities are, and will
increasingly be, affected by the consequences of climate change.

(Steemers 2003, 7)

Impending global warming and climate change. Increased pollution and
emissions. Intensified reliance on fossil fuels and other natural resources. Decreased
health and wellness. These critical issues all play a major role in the current state of the
world’s environmental health, but also pertain to the Commonwealth of Massachusetts.

Because global warming and climate change are both world-wide issues, any
further discussion of sustainable design must take into account the multiple scales—local,
state-wide, national, and international—that these issues transcend. On all scales, global
warming and climate change have been recognized as serious problems that can no
longer be ignored. Human actions have exacerbated and accelerated the declining state
of the atmosphere.

On an international scale, specialists from NASA, Columbia University and the

Department of Energy co-authored a recent study, providing data that shows human



actions are affecting the global climate: “Earth is now absorbing so much heat from the
sun that the soot and greenhouse gases that humans are putting in the air appear to be the
only reasonable explanation for the warming trend” (Bustillo 2005). Another source
states, “Earth is absorbing much more heat than it is giving off, a conclusion they say
validates projections of global warming.” The article continues:

If carbon dioxide and other heat-trapping emissions instead continue to grow, as
expected, things could spin "out of our control," especially as ocean levels rise
from melting Greenland and Antarctic ice sheets, the researchers said.
International experts predict a 10-degree leap in Fahrenheit readings in such a
worst-case scenario’... There can no longer be genuine doubt that human-made
gases are the dominant cause of observed warming,” said Hansen, director of
NASA's Goddard Institute for Space Studies at Columbia University's Earth
Institute. ‘This energy imbalance is the “smoking gun' that we have been looking
for.

(Hanley 2005)

The report clearly places accountability onto the shoulders of humans. Once
responsibility is accepted, remedies and countermeasures such as reducing greenhouse
gas emissions should be put into place, and indeed, many already have.

Building construction contributes to the degradation of the environment as
mentioned in the quote and study by Steemers. Professor Vivian Loftness of Carnegie
Mellon University provides additional supporting data:

The building sector is the biggest ‘player’ in the energy use equation and can have

the greatest impact on addressing climate change...The U.S. Green Building

Council has summarized the energy and environmental importance of this sector

of the economy: Commercial and residential buildings use 65.2% of total U.S.

electricity and over 36% of total U.S. primary energy. Buildings use 40% of the

raw materials globally and 12% of the potable water in the United States.

Building activity in the U.S. also contributes over 136 million tons of construction

and demolition waste (2.8 1bs./person/day), and 30% of U.S. greenhouse gas

(GHG) emissions (USGBC 2001).

(Loftness 2004, 1)



Construction projects contribute greatly to greenhouse gases via activities such as
the destruction of natural habitats through building siting, landfilling of construction and
demolition waste, and the use of natural, non-renewable energy and materials to create
and control the climate of the buildings themselves. Completed buildings also contribute
to greenhouse gases as the energy that is used to heat, cool, ventilate, light, and operate
systems within the structure usually comes from a non-renewable energy source. Since
buildings and building construction utilize a significant amount of energy and resources,
they should be considered important players in attempts to reduce greenhouse gas
emissions in order to stem climate change.

The energy and resource issue can be addressed from a direct, primary
perspective as well as a secondary, indirect perspective. From the direct perspective,
attempts at reducing greenhouse gas include encouraging using renewable or cleaner
energy sources like wind, solar, or natural gas. In this example, changes are made at the
source. From an indirect, secondary perspective, acknowledging the importance of
building orientation and window placement helps increase natural sunlight and reduces
the need for large electrical loads. Environmentally preferred products like energy
efficient lightbulbs for example can also help reduce greenhouse gas loads.

The solutions listed above are all part of a building philosophy categorized as
sustainable design. One definition of sustainable development states, "Sustainable
development is development which meets the needs of the present without compromising
the ability of future generations to meet their own needs" (World Commission on

Environment and Development 1987, 4). Sustainable design builds upon this philosophy.



Often, buildings that incorporate sustainable design technologies are called green
buildings or high performance buildings. Whereas the concept of sustainability in
general stresses the importance of maintaining the continued capability of natural and
cultural systems over time, the concept of sustainable design pertains more distinctly to
human settlements and physical objects. Sustainable design for construction projects
concentrates on specific design measures intended to reduce harmful environmental
effects brought about by the construction and operation of buildings. The combination of
using energy efficient products while trying to use cleaner energy combine to make a
strong effort to reduce greenhouse gas emissions and thereby affect the larger climate
change issues.

It is important to consider the affect on the environment that construction and
building use exacts. Building construction is often an environmentally deleterious affair
in the United States and abroad:

Nationally, buildings account for 49% of sulfur dioxide emissions, 25% of nitrous

oxide emissions, and 10% of particulate emissions, as well as 35% of carbon

dioxide emissions, the chief pollutant blamed for climate change.

e The U.S. has more than 80 million buildings and will construct another 38
million buildings by 2010.

e Buildings use 1/3 of all the energy consumed in this country & 2/3 of all
electricity generated.

e Building construction generates 136 million tons of waste per year in the U.S.

¢ Buildings account for one-quarter of the world’s wood harvest.”

(The Green Roundtable 2004, 4)
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Having statewide legislation, regulations, policies, and agency practices in place could
help to streamline the development process and potentially create incentives for

developers, contractors, and building owners both in the short and long term.

Why Massachusetts?

How does global warming pertain to Massachusetts specifically? The
Commonwealth is one of the largest landlords in the state in terms of acres of land and
building square footage. The Commonwealth is responsible for planning, designing,
constructing, maintaining, and leasing almost 90,000,000 gross square feet (GSF) of
building space and almost 600,000 acres of land (Commonwealth of Massachusetts
Division of Capital Asset Management 2004, 12). Additionally, the Commonwealth of
Massachusetts/Division of Capital Asset Management manages approximately “$230
million annually in new construction and renovation projects” (DCAM 2005).

At the current rate of development and construction, major environmental issues
like global warming, climate change, increased pollution, and continued reliance on fossil
fuels may worsen. Massachusetts could be directly impacted in many ways. Coastal
changes, weather events, economic impacts, water resource availability, fish and ocean
impacts, additional natural resources, and human health and comfort may all be affected.
Severe weather events may become more frequent, loss of beachfront may occur, change
of temperature in the ocean may drastically affect sealife, tourism, agriculture, and
diverse ecosystems may suffer, and drier conditions, heat waves, and droughts may

become more frequent (Massachusetts Climate Protection Plan 2004, 6-7).
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Although the state’s GHG emissions are not rising as fast as those of some other
states, Massachusetts’s aggregate emissions are significant, especially when considered
on a global scale. Here are a few facts about current development rates, GHG emissions
and Massachusetts:

Massachusetts GHG emissions relative to population and economic activity
are significantly lower than the national average. In 2000, Massachusetts had
2.2% of the US population and produced 1.3% of national emissions, or 14.9
metric tons of CO2 equivalent per person, compared to the national per capita
average of 24.9 metric tons per person. Relative to economic output,
Massachusetts generated 0.03 metric tons of CO2 equivalent per dollar of
gross state product in the year 2000, compared to the national average of 0.07
tons per dollar of total gross domestic product.
Total Massachusetts GHG emissions increased by about 5.4% from 1990-
2000; during the same period, US GHG emissions increased by over 14%.
Massachusetts’ economy already is much less GHG-intensive than the nation
as a whole.
On the international level, if Massachusetts were a country, its GHG
emissions in 2000 would have ranked 15th among industrialized countries
worldwide, below Greece but above Portugal.
(The Boston Indicators Project website, 2005)
There is certainly room to improve Massachusetts’ environmental scorecard, especially
on an international scale, although some of the above statistics suggest the state is not the
worst offender in the nation. However, the state’s contributions to climate change in the
form of GHG emissions can not be disregarded. If attempts are to be made at reducing

GHG emissions, the State as a landlord has a duty to uphold responsible development and

maintenance plans.

Sustainable Design Leadership and Metrics: The United States Green Building
Council (USGBC) and Leadership in Energy and Environmental Design (LEED)

12



How can sustainable design be measured? Is it possible to have a metric or rating
system to measure the successes and failures of high performance buildings? In order to
provide organization, stability, and consistency to the metrics of sustainable design, a
standard measuring system and governing body was created. The United States Green
Building Council (USGBC), a coalition of the country’s top building and construction
leaders, was formed in the mid 1990’s to provide these benefits. The USGBC is charged
with encouraging environmentally friendly building practices without compromising
usability and comfort.

To measure and reliably document different levels of sustainability, members of
the USGBC created a rating system called LEED (Leadership in Energy and
Environmental Design). There are other rating systems in the United States and abroad,
but they are neither endorsed nor maintained by the USGBC. Examples of these rating
systems include CHPS (The Collaborative for High Performance Schools, used mainly
for building sustainable schools), Labs21 EPC (a rating system for laboratory
construction that is based on LEED), and Green Globes, a “web-based, commercial green
building assessment protocol” (Green Globes website 2005). Canada's BEPAC (Building
Environmental Performance Assessment Criteria) program measures the environmental
performance of new and existing buildings. In England, the Building Research
Establishment Environmental Assessment Method (BREEAM) conducts building
performance assessments and then rates those buildings as either “pass”, “good”, “very
good”, or “excellent”.

In the United States, LEED is the dominant green building recognition and rating

system with over 2000 buildings registered with the USGBC (Enermodal Engineering
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website 2005). Additionally, “LEED has considerable acceptance in the institutional and
government sectors, and is the ‘de facto’ green building standard in the US” (Yudelson
2005).

Professionals involved in the design and construction of a building may apply for
LEED certification. There are four levels of certification: Certified, Silver Certified,
Gold Certified, and Platinum Certified. These different levels are attained by earning
points. Points are earned based on the sustainable design characteristics incorporated in
the completed project. The more points earned, the higher the certification.

At this time, LEED is a voluntary rating system for public and private buildings in
Massachusetts. There are nine states that have LEED policies in place (Engineering
News-Record 2005). In California, measures in the Executive Order include “designing,
constructing and operating all new and renovated state-owned facilities paid for with state
funds as ‘LEED Silver’ or higher certified buildings”. (California Executive Order S-20-
04). In Arizona, state-funded buildings constructed after February 11, 2005 “shall meet
at least the ‘silver’...LEED standard.” (Arizona Executive Order 2005-05). Currently,
Washington and Nevada are the only two states that have passed legislation requiring
government buildings to be LEED-rated (Libby 2005).

On occasion, an organization or professional will decide to erect a building based
upon LEED qualifications, but will not pursue certification from the council. Even
though they may have built the project according to LEED specifications, they may have
no intention of applying to become LEED certified. For example, some agencies may not
want to involve a third party in the process of constructing a building. Others may not

wish to deal with the additional administrative work that traditionally comes with
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submitting an application to the USGBC for certification. There are also additional costs
that are associated with registering for LEED certification.

In order to LEED certify a building, the building must first be registered with the
USGBC. Projects incur costs at this stage. The fee schedule for registration is as follows:
For buildings less than 75,000 square feet, the fixed rate is $750 for USGBC members
and $950 for non-members. For buildings that fall within the 75,000 - 300,000 square
feet category, the rate for members is $0.01 per square foot and the rate for non-members
is $0.0125 per square foot. Buildings greater than 300,000 square feet are charged a
fixed rate of $3,000 for members and $3,750 for non-members. Once the building is
registered, the certification phase may begin.

There are fees associated with certification as well. These fees are generally
double the above numbers—i.e. for buildings less than 75,000 square feet, the fixed rate
is $1,500 for USGBC members and $1,875 for non-members. For buildings that fall
within the 75,000 - 300,000 square feet category, the rate for members is $0.02 per
square foot and the rate for non-members is $0.025 per square foot. Buildings greater
than 300,000 square feet are charged a fixed rate of $6,000 for members and $7,500 for
non-members (USGBC Registration website 2005).

Actually putting together the documentation to send to the USGBC to apply for
LEED certification has a price. There are administrative costs, including staff time and
effort, that must be acknowledged. LEED consultant William Reed has estimated the
cost of LEED documentation to be around $8 - $20 K, depending on the size and scope of

the project and accuracy of the designs.
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There are logical ways to keep the cost down, including getting an early start:
“The earlier you start the documentation process, the less it will cost. The design
consultants should consider the documentation part of their design process — it’s
minimally different than they would have done anyway. It’s when they have to reverse
engineer the work already designed that the costs increase” (Reed 2003). Another source
has estimated the administrative cost to document, manage and report project compliance
for LEED certification to range from $10,000 to $60,000 per project (Syphers et al. 2003,
6).

If the project manager does apply for LEED certification and the building is
accepted as LEED certified, it will ultimately receive a plaque that may be mounted on
the wall of the building. The agency or person responsible for the building project may
use this designation as a positive source of marketing and public relations. The positive

impact such a designation can impart can be cause enough for an application.

Massachusetts Public Policy Agencies and Drivers

In Massachusetts, there are several agencies responsible for implementing and
encouraging sustainable design in public construction projects. The Commonwealth of
Massachusetts Division of Capital Asset Management (DCAM), a state agency located in
downtown Boston, is responsible for renovating, purchasing, and leasing buildings as
well as new construction. State and community colleges, recreation facilities including
parks, pools, and ice-skating rinks, office buildings, courthouses, and correctional

facilities are all projects that DCAM manages. DCAM also manages the state’s surplus
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land as well as over 500 lease agreements. Projects follow the traditional planning,
design, construction, and maintenance progression.

In addition to renovating older buildings that are in need of repair or updating, the
agency also focuses on capital improvements that target energy use and efficiency. The
Office of Planning, Design and Construction (OPDC) is part of DCAM and employees
are responsible for conducting research and development for all phases of state building
project management, design, and construction. Within OPDC are two services that
provide organization to the agency: Programming and Construction and Design.

Construction is an industry that constantly taxes and challenges the natural world.
To help minimize these effects, DCAM houses the Energy Efficiency and Sustainable
Design Group (EESD). This group of five full-time staff members is responsible for
integrating sustainable design practices into new building design, construction, and
renovation as well as managing the state’s energy contracts. Part of EESD’s goals are to
get designers and construction teams to focus on the entire life-cycle cost of a building
instead of looking at individual, one-time costs and to reduce costs in the long run.
Another goal is to reduce costs of sustainable design. The group works with project
managers within DCAM who then connect with outside contractors, designers, and
construction companies. This process is sometimes difficult because everyone does not
share the same sense of environmental stewardship and concern. Sometimes,
professionals on all sides of the industry are all working towards common environmental
benefits. When this synergy occurs, sustainable design is easier to achieve.

Members of the Energy team also assist with interpretation of construction

specifications. Mark Kalin, a specification writer for Massachusetts, has written a new
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set of construction specifications—instructions and directives that developers,
contractors, and architects must follow in their projects. These specifications provide
guidance for everyone involved in the building project and were rewritten in 2005. These
new specifications contain the sustainable design directions within the main text instead
of in a separate appendix, making it easier for the builder to access them. The complete
set of specifications is over 1600 pages long and took two years to complete (Kalin
2005).

Prior to this new set of specifications, construction guidelines were located in a
document provided by DCAM known as Form 9: Instructions for Designers. These
specifications were made available to the design and construction companies that
conducted business with DCAM and had to be precisely followed. Within the general
specification document, there is an appendix listing required and suggested sustainable
practices: Appendix N — Sustainable Design Elements. This appendix contains
instructions regarding sustainable design that must be followed as well as additional
recommendations that construction professionals may or may not choose to follow.

For example, a specification for interior furnishings may dictate use of products
that do not exceed a certain level of low-emitting VOCs. The additional recommendation
may go a step beyond, suggesting even stricter compliance with a lower maximum.
These additional recommendations are merely suggestions, not requirements. In order
for developers to proceed successfully with a DCAM project, they must follow the
instructions included in Form 9 and Appendix N. Failure to do so may result in loss of a
bid for a project or early termination if procedures are not being followed during the

project.
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There are other agencies within the Commonwealth of Massachusetts that play
major roles in the sustainable design process. These agencies include the Office for
Commonwealth Development (OCD), the Executive Office of Environmental Affairs
(EOEA), the Department of Environmental Protection, and the Massachusetts
Technology Collaborative/Renewable Energy Trust Fund. Additional agencies play
secondary roles, implementing sustainable design techniques but not necessarily
participating in the creation of new policies. These agencies include the MBTA,
Massport, the Massachusetts State College Building Authority, the Massachusetts
Environmental Policy Act Office (MEPA, located under the EOEA), the General
Services Administration (on the Federal level), the Department of Housing & Community
Development, the Department of Education, and others.

Often, the support provided by the interaction of multiple agencies is beneficial.
Sometimes the interaction of these agencies can actually be feeding beds of bureaucracy.
For example, recycling construction and demolition waste, a policy that was created to
advance sustainable design, frequently causes tense situations between the Department of
Environmental Protection (DEP) and DCAM. A project manager from DCAM
described a situation when construction workers were thwarted when trying to recycle
construction waste. At issue was the purity of the material to be recycled. The DEP
would not allow certain waste to be recycled because it was not separated to their
standards—standards that were different from those of DCAM. To resolve this kind of
obstacle, DCAM and DEP need to agree upon common standards.

Despite the issues that may arise as a result of agency overlap, there are many

benefits that may be gained including added expertise and guidance. Integration between
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agencies is an important aspect to successfully implementing sustainable design policies

and programs. When executed well, this integration can play a key role.

Current Massachusetts and New England Initiatives and Policies: The New England
Governors/Eastern Canadian Premiers Climate Change Action Plan, Massachusetts
Climate Protection Plan, and The Massachusetts State Sustainability Program

In addition to Massachusetts state agencies affecting the future of sustainable
design, there are also current Massachusetts, New England, and Canadian initiatives and
policies that have helped guide recent efforts. The Conference of New England
Governors and Eastern Canadian Premiers, established in 1973, consists of the Governors
of Connecticut, Maine, Massachusetts, New Hampshire, Rhode Island and Vermont.
From Canada, members include the Premiers of New Brunswick, Newfoundland and
Labrador, Nova Scotia, Prince Edward Island, and Québec. This conference was

established to bring two nations together to encourage:

The expansion of economic ties among the states and provinces;

The fostering of energy exchanges;

The forceful advocacy of environmental issues and sustainable development; and
The coordination of numerous policies and programs in such areas as
transportation, forest management, tourism, small-scale agriculture, and fisheries.

(The New England Governors and The Eastern Canadian Premiers website 2005)

In 2001, the Conference issued the New England Governors/Eastern Canadian
Premiers Climate Change Action Plan. This action plan serves as a guideline to current
policymakers, providing them with a solid reference marking the region’s commitment
towards reducing greenhouse gas, and examines the impacts of global warming and

climate change. The main purpose of the plan is to reduce regional greenhouse gas
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emissions. It aims to do so in such a manner that encourages a long-term paradigm shift
rather than short-term, temporary patches. Regional objectives include:

e Reducing other pollutant emissions that threaten human health and the natural
environment;

e Maintaining a reliable supply of reasonably priced energy within our region;

e Reducing dependence on energy imports to the region, thereby keeping energy
dollars in our regional economy;

e Reducing our collective vulnerability to energy price shocks; and

e Providing ‘early adoption’ opportunities to enhance the competitive advantage of
our region’s technology industries.

(New England Governors/Eastern Canadian Premiers Climate Change Action
Plan 2001, 4)

Action Items were listed in the plan. Each item applies to the guiding principles

listed in the preamble of the plan. These items include:

1: The Establishment of a Regional Standardized GHG Emissions Inventory
2: The Establishment of a Plan for Reducing GHG Emissions and Conserving
Energy

3: The Promotion of Public Awareness

4: State and Provincial Governments to Lead by Example

5: The Reduction of Greenhouse Gases from the Electricity Sector

6: The Reduction of the Total Energy Demand Through Conservation

7: The Reduction and/or Adaptation of Negative Social, Economic and
Environmental Impacts of Climate Change

8: A Decrease in the Transportation Sector’s Growth in GHG Emissions

e O: The Creation of a Regional Emissions Registry and the Exploration of a
Trading Mechanism

(Ibid., 8-18)

Massachusetts has acknowledged its role in the global community and identified a
course of action through the Massachusetts Climate Protection Plan (the Plan), a
document created through collaboration between multiple Commonwealth agencies that
was released in 2004. The purpose of the document is to set long-range goals and pass

along stewardship to future generations (Friedman 2004). The Plan’s goals are identical
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to the New England Governors/Eastern Canadian Premiers Climate Change Action Plan’s
goals. The Plan’s priority items are also similar.

The Plan highlights many of the same issues that are affecting the world today
and organizes recommendations into accessible chapters. Goals and solutions are
presented in an attempt to do something to assuage the affects of unchecked development
and progress rather than merely #alk about the problems at hand. Massachusetts
Governor Mitt Romney states, “Rather than focusing our energy on the debate over the
causes of global warming and the impact of human activity on climate, we have chosen to
put our emphasis on actions, not discourse” (Massachusetts Climate Protection Plan
2004, 3).

The Plan serves as the first step towards reducing greenhouse gases in addition to
“improv[ing] energy efficiency in the Commonwealth...It presents a comprehensive set
of near-term actions that will protect the climate, reduce pollution, cut energy demand,
and nurture job growth through the development of sustainable energy resources and
advanced technologies” (Ibid., 5). The Plan also serves as a commitment made by the
Commonwealth to “implement the regional climate change plan adopted by the New
England Governors and Eastern Canadian Premiers (NEG/ECP) in August 2001” (Ibid.).
Included in the Plan are discrete overall goals for Massachusetts:

e Short-term: Reduce GHG emissions to 1990 levels by the year 2010.

e Medium-term: Reduce GHG emissions 10% below 1990 levels by the year 2020.

e Long-term: Reduce GHG emissions sufficiently to eliminate any dangerous threat
to the climate; current science suggests this will require reductions as much as 75-
85% below current levels.

(Ibid., 13)
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Several of the chapters in the Plan relate to sustainable design elements to some
extent, but one chapter in particular, “More Efficient Buildings: Reducing Pollution
through Sustainable Design and Construction” deals specifically with green buildings and
energy efficiency. The goal of this particular chapter is to “incorporate appropriate
sustainable design techniques and approaches into all renovation and construction
projects at state agencies and authorities. Promote such strategies in other public and
private construction projects” (Ibid., 33). Massachusetts has committed to lessening the
burden placed upon the environment from construction projects by investigating
sustainable design technologies, programs and building philosophies. Environmental
agencies within the state are intensifying efforts to incorporate sustainable design in
future projects.

EOEA, the office of the Secretary who is in charge of all major state
environmental programs, runs the Massachusetts State Sustainability Program. On July
23, 2002, the Program was established with the passing of Executive Order 438. The
executive order created a Coordinating Council to govern and manage the program.
Sixteen agencies and offices staff this council. Both the EOEA and the Executive Office
for Administration and Finance serve as co-chairs for the council.

The Program’s purpose is to “help state agencies minimize the environmental
impacts of their operations and activities, and to promote innovative sustainable practices
in Massachusetts” (EOEA State Sustainability website 2005). Additionally, the Program
ensures “that state government remains in compliance with all environmental laws and
regulations, while serving as a model by promoting sustainable practices that reduce the

state's environmental impact and save taxpayer dollars” (Ibid.). There are monthly State
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Sustainability Council meetings to keep members informed and active with efforts to
achieve the goals of Executive Order 438. Also, the program has published a guide
entitled, “State Sustainability Planning and Implementation Guide” in addition to other
reports and documents. Reducing statewide greenhouse gas emissions, reducing waste,
sustainable design and construction, investigating and purchasing of environmentally
preferred products, energy and water efficiency and conservation, and integrated pest

management are all activities on which the Council and Program focus their efforts.

The Commonwealth of Massachusetts Sustainable Design Roundtable

The Commonwealth of Massachusetts has a timely opportunity to become a
leader in sustainable design and green buildings. The Commonwealth has already been
active in this movement but more can be done to assure the public that the state is taking
full advantage of the promise of green buildings. The Massachusetts Technology
Collaborative, along with members of Massachusetts’ government agencies such as the
Executive Office of Environmental Affairs (EOEA) and the Division of Capital Asset
Management (DCAM), have organized a statewide task force called “The Sustainable
Design Roundtable”.

This task force will assist in ensuring that conversations that were started with the
Massachusetts Climate Action Plan continue between state agencies and is a direct result
of the Plan. Members of relevant government agencies and the private sector design and
construction industry will come together to create standards and develop practices that
incorporate and encourage sustainable design. These “meetings of the minds” will help

identify barriers and solutions as seen from the perspective of task force participants.
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Expected deliverables from these meetings include recommendations and
solutions to the identified barriers. In addition to these recommendations, a substantial
amount of research will be conducted to support task force members’ conclusions. This
research is invaluable to the process as it provides a solid foundation and background
from which to work. Part of this research includes looking at what other states and
localities have accomplished in encouraging sustainable design and overcoming the
associated barriers.

Many of the agencies that are working concurrently on sustainable design policies
and issues have given presentations during Sustainable Design Roundtable meetings, held
quarterly and attended by roundtable participants. These presentations allow roundtable
participants to hear what the agencies are doing with regards to sustainable design. They
serve as a source for positive agency integration.

For example, during a meeting to discuss the present and future of sustainable
design in Massachusetts, Barbara Boylan, Director of Design at the MBTA, gave a
presentation outlining the ways the MBTA has made a concerted effort to become more
environmentally conscious. In her presentation, she mentioned a new fleet of low-
emission transit vehicles was replacing diesel buses. She also mentioned the MBTA has
participated with OCD on transit oriented development and that in general, the MBTA is
making efforts to be environmentally conscious and that they are attentive to following
sustainable design (Sustainable Design Roundtable Meeting Notes 2005, 6).

Aisling Eglington, MEPA (Massachusetts Environmental Policy Act) Analyst,
also made a presentation at this meeting explaining MEPA’s role in encouraging

sustainable design. Eglington said that “MEPA is planning on creating guidance
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documents for developers/consultants to ensure sustainable design is adequately
addressed” and that “there are opportunities within MEPA to encourage sustainable
design and some MEPA provisions that can be used to promote sustainable design.” She
continued, stating, “MEPA encourages integrated planning at an early stage, interagency
coordination, public involvement, alternatives analysis, requirements to avoid and
minimize impacts, mitigation requirements, and is broad in scope to facilitate
consideration of additional options (i.e. looking at all options before choosing one)”
(Ibid.).

Upon further research, Eglington was able to provide more in-depth insight into
the MEPA process and how it may alter the state’s sustainable design record. Some
background on the MEPA process may be helpful. The MEPA Office is an agency of the
Commonwealth of Massachusetts. It is part of the Executive Office of Environmental
Affairs (EOEA). A description of the purpose and application of MEPA follows:

The Massachusetts Environmental Policy Act - MEPA - requires that state

agencies study the environmental consequences of their actions, including

permitting and financial assistance. It also requires them to take all feasible
measures to avoid, minimize, and mitigate damage to the environment.

MEPA further requires that state agencies "use all practicable means and

measures to minimize damage to the environment," by studying alternatives to the

proposed project, and developing enforceable mitigation commitments, which
will become permit conditions for the project if and when it is permitted.

MEPA applies to projects above a certain size that involve some state agency

action. That is, they are either proposed by a state agency or are proposed by

municipal, nonprofit or private parties and require a permit, financial assistance,
or land transfer from state agencies.

(MEPA website 2004)

Additionally, the MEPA review process ensures that:
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A project proponent studies feasible alternatives to a proposed project; fully
discloses environmental impacts of a proposed project; and incorporates all
feasible means to avoid, minimize, or mitigate Damage to the Environment as
defined by the MEPA statute. After completion of the EIR (Environmental
Impact Report) process, the state permitting agencies (in this case the
Massachusetts Highway Department and Department of Environmental
Protection) must then issue substantive decisions on whether or not to permit
those aspects of the project within their respective jurisdictions.

(Certificate of the Secretary of Environmental Affairs on the Draft Environmental
Impact Report, 2002)

Eglington added, “The purpose of the MEPA review is to make sure there is enough
analysis for the state permitting agencies to make their decisions. And so the public has
enough information to make comments” (Eglington, interview with the author, 2005).

An interesting issue to explore relates to the extent that MEPA has to encourage
sustainable design. Does MEPA have the ability to enforce any laws to increase the
number of green buildings in the state? At what stage does MEPA encourage sustainable
design? There are specific provisions of MEPA that can be used to promote sustainable
design. Those provisions are:

e Section 11.07(6)(f)3 Requires an analysis of alternatives ‘in light of...executive
orders and other policy directives’

o Section 11.07(6)(f)5 Requires discussion and rationale for alternatives ruled out

o Section 11.07(6)(f)h Requires assessment of impacts to include ‘short and long-
term impacts for all phases of the project...and cumulative impacts’

o Single EIR provision as an incentive: Includes criteria that ‘planning and design
of the project use all feasible means to avoid potential environmental impacts.’

(Eglington 2005)
None of these provisions may force sustainable design, but they can be used to require

consideration of alternatives and environmental impact reductions.
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MEPA has the power to “strongly recommend or encourage” sustainable design.
This encouragement may be found in certificates issued by MEPA either after the ENF
(Environmental Notification Form) is submitted or after the EIR is submitted, depending
on what stage the developer is completing. The certificate serves as a guide to the
developer telling them if they need to continue the process with an EIR or if the ENF is
enough. MEPA also has the power to add conditions to the Certificate. At the end of the
certificate, there is a summary of the major issues applicable to the project that frequently
include traffic studies, storm and wastewater management, open space and habitat
conservation, and sustainable design.

MEPA analysts like Eglington have the opportunity to enter their decisions via
these certificates. Eglington mentioned that she always commends developers who
include sustainable design techniques in their proposals. She also always tries to make
recommendations for the developer to consider initial (if they have not included any) or
additional realistic, feasible options for sustainable design techniques. Subsequently,
sustainable design techniques could be applied to any project that crosses MEPA’s
threshold: “Pretty much any project that comes in, you could find some way to highlight
a sustainable approach” (Eglington, interview with the author, 2005). This is more
evident for projects involving mixed use, large-scale residential, and commercial where
one might encourage transit-oriented development, although less so for a single-family
residence.

An example of the language commending and encouraging sustainable design
follows:

The proponent has committed to incorporating components of sustainable design
into the...project to minimize environmental impacts and reducing [sic] operating
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costs over the lifetime of the project. In addition to water conservation measures
and the TDM program described above, the proponent is planning to construct a
20,000 sf roof garden on top of the subsurface garage. The proponent has also
committed to minimizing light pollution across the project campus, installing
energy efficient equipment of heating, ventilation and air conditioning, and
incorporating occupancy sensors and other measures to minimize electricity use
for lighting...Other sustainable design elements that the proponent has
incorporated into project design include an emphasis on natural light and
ventilation, below-grade parking to reduce impervious area, and use of
xeriscaping to reduce irrigation needs...I commend the proponent for its
commitment to sustainable design and encourage the proponent to consider other
aspects of sustainable design including solid waste reduction; a user-friendly
recycling system; an annual audit program for water consumption, waste streams,
and use of renewable resources; use of sustainable building supplies and
materials; LEED Certification; and reuse of wastewater.

(Certificate of the Secretary of Environmental Affairs on the Draft Environmental
Impact Report 2005)

Eglington explained further that, “[We] can incorporate language that says we strongly
recommend or encourage you to look at sustainable design options...but they do not have
to do it. Further along, a DEP permit might require them to implement a water
conservation plan or something like that” (Eglington, interview with the author, 2005).

Whereas the certificate decision is binding and may include added conditions,
these recommendations within the certificate are not contingent upon anything and are
merely there for encouragement. Alternatively, if the developer’s proposal includes
sustainable design techniques, they would be required to stick to them if their proposal is
accepted. If they did not follow through with their stated sustainable design intentions
and were caught, they may be required to re-enter the MEPA process and file a Notice of
Project Change. A third party such as a town or individual could also submit the Notice
saying the project is not doing what it stated (Ibid.).

Additionally, there is a hook if a permit is involved. “If a client has submitted an

EIR and has made specific commitments to mitigation—we can reiterate that in the
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certificate to enforce their commitment. Follow up and monitoring is important. MEPA
doesn’t require the follow up so they could slip through. But the permit requirement
level can require mitigation” (Ibid.). Therefore, another level of enforcement may be
applied by the permitting agency.

Another way to encourage sustainable design through the MEPA process is via
the alternatives analysis. Developers are required to provide alternatives to the main
proposal in their ENF and EIR. “I think [the alternatives analysis] is one of the key parts
of the MEPA process...that could serve as a hook for sustainable design” (Ibid.). For the
alternatives analysis, developers are asked to look at on- and off-site alternatives and
alternative layouts. “This is the opportunity to say, ‘What are the other alternatives for
design of the building?’ [They could use] green building as the alternative to the
standard approach” (Ibid.).

Additionally, some of MEPA’s power is tied to jurisdiction. Eglington explained,
“If the project is financed through the state, MEPA has broad jurisdiction. If there is no
state funding involved, our jurisdiction is limited to the subject matter of the permit. For
example, traffic management, wastewater. Some permits give broader jurisdiction than
others” (Ibid.).

Eglington mentioned that MEPA will soon issue guidance documents to
developers that will hopefully assist them in creating higher quality ENFs and EIRs.
These guidance documents will likely direct developers to resources and tell them what
they can do to meet some of the MEPA requirements while avoiding and minimizing

impacts by looking at sustainable design and the Office for Commonwealth
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Development’s Sustainable Development Principles’. Eglington also mentioned that it
would be helpful to incorporate the list of sustainable design guidelines as an actual part

of the guidance documents (Ibid.).

The New England Governors/Eastern Canadian Premiers Climate Change Action
Plan’s influence is evident by the identical goals and similar priority items adopted by
Massachusetts in its own Climate Action Plan. The LEED infrastructure put in place by
the USGBC serves as a solid foundation on which many policies may be based. And
without the leadership provided by DCAM, the state of Massachusetts’ efforts to
encourage sustainable design may be limited to the private sector. Instead, the public
agency has stepped up its efforts to improve the state’s environmental situation. Another
Massachusetts agency, MEPA, offers opportunities within the MEPA process to
encourage sustainable design and in the future, could potentially require sustainable
design technologies.

The relationship between the policies and the agencies that create, implement, and
enforce them is both symbiotic and synergistic to the extent that the total effect of the
agencies working together is greater and more powerful than the sum of individual
efforts. DCAM might not be making as strong a push for sustainable design if not for the
Massachusetts Climate Action Plan and the State Sustainability Program, both of which
incorporate executive-level directives. The new set of construction specifications might
not stress sustainable design as much as they do if not for DCAM’s drive. Finally, the

Sustainable Design Roundtable’s role was predicated around the need for

? The Office for Commonwealth Development’s Sustainable Development Principles may be found in
Appendix iii.
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recommendations for overcoming the barriers to sustainable design, a mission statement,
and organizing a statewide stance on sustainable design.

Massachusetts is moving forward with some success toward sustainability in
planning, design and construction of public buildings, but there are many barriers that
require innovation and wide-ranging cooperation to move beyond. With in-depth
research and consensus approaches that are acceptable to the public and the affected

industries, these barriers may be overcome.
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Chapter IIT — Methodology: Sources, Resources and Other Useful Texts

This chapter of the thesis will explain why certain barriers were chosen for more
detailed analysis. An overview of several key resources including books, journal articles,
and reports is included as well as interview protocol. Finally, this chapter will provide
insight into case study and vignette methodology. The vignette is part of the effort to

draw larger lessons from a single project.

Discussion of Barrier Selection

There are many barriers to wider adoption of sustainable design to the public
sector. In order to be more productive and ensure a more successful Roundtable process,
Roundtable organizers narrowed the list of barriers from over a hundred’ (gathered
during a brainstorming session) to seven primary barrier categories into which most of
the brainstormed barriers could be categorized. For the current Roundtable, concentration
will focus on these seven barriers with the hope of providing a final report with
recommendations for solutions to the governor.

The original Sustainable Design Roundtable organized by the Green Roundtable
in 2002 listed five barriers to sustainable design: Education; Capital v. Operating;
Bidding and Awarding Process; Planning, Vision and Leadership; and Financial and
Other Incentives. The subsequent Roundtable organized by DCAM and EOEA and
funded by the MTC expanded and changed some of the barriers on that list to include

seven barriers: Education and Training; Capital v. Operating Cost; Bidding & Awarding

* This list is available in Appendix ii.
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Process; Vision & Leadership; Incentives; Sustainable Design Metrics; Standards, Codes
& Regulations. Lessons learned from the first attempt at a roundtable led to the
expansion of certain barriers.

Since this thesis focuses on the barriers to sustainable design, concentrating on the
barriers that the Roundtable has already identified is a logical place to start. They have
already been through an intensive process to brainstorm, categorize, and narrow down an
extensive list of barriers. For this thesis, Education and Training, Financial Barriers and
Incentives, and Vision and Leadership were the barriers chosen for in-depth study®.
These barriers were chosen because they were the ones with the most potential for a
compelling analysis of their implications and opportunities for policy intervention toward
the goal of enhancing the adoption of sustainable design by the public sector. The
chosen barriers all have tangible components that will lead to more absorbing discussion
and analysis.

The Financial Barriers and Incentives category is actually a combination of the
Incentives barrier and aspects of the Capital v. Operating Cost barrier. This barrier was
chosen for this thesis in part because the cost of sustainable design has been and
continues to be a widely debated and misunderstood issue area. To explain the issues that
arise, different reports written about the cost and benefits of sustainable design will be
presented in Chapter IV. Additionally, inclusion of this barrier allows for a discussion of
life cycle cost analysis (LCA). LCA is one of the most important aspects in proving the
economic feasibility and worth of sustainable design. LCA takes all the mass and energy

flows necessary to create a product a system into consideration and combines all the

* Due to a lack of time and space, it would be difficult to include analysis on all seven barriers.
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factors for a final analysis of the manufacturing, use, and disposal of a product or system.
Because of the role LCA plays in defining both economic and environmental
consequences, it was important to include it in the thesis.

Since financial barriers and education and training barriers often overlap, it is no
surprise that LCA is also part of the education process. LCA may play a role in changing
people’s misconceptions regarding sustainable design by providing a more-inclusive
perspective of all economic and environmental factors involved in creating a good or
system. It can be an eye-opening experience for some. Therefore, it is important to
include it in the Education and Training barrier as well.

There are additional reasons to include the Education and Training barrier. One
of the more frequently raised issues concerning sustainable design is consideration of the
maintenance of a building and knowledge of its materials and systems. This issue not
only relates to education, but also to financial barriers as well as maintaining a building
with less familiar materials and systems may be more costly. Furthermore, education
may allow a person to become more open to different philosophies and technologies.
Education is one way to access people reluctant to change. Education and Training
addresses one of the most pervasive obstacles to sustainable design: mindset.

Vision and Leadership was chosen as a barrier that deserved more in-depth study
because without it, any significant push for sustainable design methods to be adopted by
a state may be weakened. Examples presented in upcoming chapters will prove that such
leadership may be critical in a change-seeking process. Evaluation of Vision and
Leadership also allows for an investigation about the importance and usefulness of

mission statements for successful campaigns.
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Many aspects of the remaining barriers that were not a main focus of this thesis
will actually be incorporated into discussion under other barriers. For example,
Sustainable Design Metrics will be discussed in Chapter V. Elements of the Bidding and
Awarding Process are discussed in the final Recommendations chapter. Parts of the
Capital v. Operating Cost barrier, including life cycle cost analysis, will be included in
the Financial Barriers and Incentives section. Other components of this barrier, including
discussion on the way the State budgets and finances construction projects, was omitted.
Aspects of the Standards, Codes and Regulations barrier are integral to discussions about

building code and specifications throughout the thesis and in the final chapter.

Research Methods and Key Resource Review

In order to gather the most comprehensive information about the barriers to
sustainable design and their possible solutions, introductory literature was collected and
read. Informal interviews and discussions were conducted with professionals involved in
the building and construction industry. These conversations, along with meetings with
the thesis advisor, were beneficial in narrowing down a topic and thesis question. A
subsequent stage of research was conducted based on insight gained during interviews
and preliminary reading.

Research for this thesis consisted of literature searches both on-line and in
libraries, reviews of meeting notes, and interviews. The internet was a great source of
information and proved to be invaluable when looking up vocabulary and researching
current information on various states’ efforts to institute sustainable design and green

building policies. Most of the material found online may be considered first-rate articles,
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reports, and research authored by reliable academic sources and journalists that happened
to be available online. Additional online research was culled from government websites
like the EPA and DOE. Frequently, legislation and Executive Order language was
quoted from state websites. Non-profit websites, like the NRDC, the Pew Center and
The Green Roundtable were also utilized.

Magazine and newspaper articles helped flesh-out the issues at hand in various
locations nationwide. Economic studies were also useful as they provided proof in the
form of facts and numbers that were useful for documentation purposes. Caution was
taken when analyzing conclusions and data from these economic studies—questioning
information sources and a healthy bit of skepticism is always encouraged. Pamphlets and
documents prepared and published by the Commonwealth of Massachusetts were key to
illustrating past and present efforts such as the City of Boston’s Roundtable committee
process and the Massachusetts Climate Protection Plan.

Another helpful resource was the sustainable design library housed in the offices
of the Division of Capital Asset Management. This library contains an exhaustive
collection of articles, reports, and commercial information about sustainable design
technologies, philosophies, and products. Half of the information in the library is
organized by Construction Specification Institute (CSI) standards which are extremely
useful when conducting research as the information is categorized into the major areas of
construction like finishes, mechanical systems, electrical systems, plastics, wood, metal,
masonry, and concrete. The other half of the library materials are general, authoritative
documents that investigate many aspects of sustainable design. Many of the articles in

the library have been collected over a period of years, providing both up-to-date
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information as well as an interesting history of the issues, products, and progress of the
sustainable design movement.

The Massachusetts Sustainable Design Roundtable was another source of primary
information. The thesis author attended many individual task force working group
meetings and took detailed notes. These notes were useful as they gave perspective from
a more microscopic ground level. Additionally, notes taken at the more comprehensive
Sustainable Design Roundtable were equally useful.

There were several books and articles that were especially helpful in gaining a
background in sustainable design issues. For background information on sustainable
design, “Cradle to Cradle” by William McDonough and Michael Braungart was an
innovative and thought provoking resource. William McDonough is sometimes regarded
as the “father of sustainable design”. Eco-efficiency, diversity and monoculturalism,
regulation, throwing things “away”, recycling versus upcycling, the equity, economy,
ecology triangle, and the concept of being “less bad” were all discussed.

These concepts are generally broad and more abstract than other resources that
may describe more tangible concepts such as renewable energies (e.g. photovoltaic
panels for capturing sunlight, wind turbines for wind power), green roofs, and
daylighting, common sustainable design ideas. The book’s importance in the field of
sustainable design is unquestionable and provides a strong framework for learning
sustainable design concepts and philosophies. “Natural Capitalism: Creating the Next
Industrial Revolution” by Paul Hawken, Amory Lovins, and L. Hunter Lovins provided

additional background information in a similarly regarded text.
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Another source that is frequently cited in other sustainable design research is
“Green Building Costs and Financial Benefits” by Gregory H. Kats. This report
identifies and seeks to dispel the common belief that building green costs dramatically
more (30-40%) than conventional building techniques. Data provided in the report serves
to discredit the myth that “green buildings are commonly perceived to be a lot more
expensive than conventional building and often not worth the extra cost” (Kats 2003, 3).

A similar study by Lisa Fay Matthiessen and Peter Morris titled, “Costing Green:
A Comprehensive Cost Database and Budgeting Methodology” investigates budgeting,
feasibility and cost as well as analyzes data on the cost of sustainable versus conventional
buildings. The authors of the study contend that multiple factors contribute to choosing
to build sustainably, but acknowledge this report concentrates only on construction costs.
Construction costs are what most interest contractors. According to the authors, “It is our
experience that it is the construction cost implications that drive decisions about
sustainable design” (Matthiessen and Morris 2004, 3).

A study conducted by the U.S. Department of Energy, Federal Energy
Management Program (FEMP) in collaboration with the Interagency Sustainability
Working Group provides a national perspective on the cost of green design.

Through integrated design and use of sustain-able materials and technologies, the

first cost of a sustainable building can be the same as or lower than that of a

traditional building. Through good planning and by eliminating unnecessary

features, it is possible to offset the cost of more expensive sustainable features
that not only meet environmental goals, but also result in lower operating
costs...The Pennsylvania State DEP Cambria building is a good example of how
first costs were reduced and long term value increased through integrated energy
and design decisions. When designers first proposed an upgrade to high
efficiency triple-glazed, double low-e windows, the developer balked at the
$15,000 increase in cost. He was won over, however, when they were able to

demonstrate that this upgrade would allow them to eliminate the perimeter
heating zone for a savings of $15,000, downsize the heat pumps for another
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$10,000 savings, and gain $5,000 worth of additional leasable space as a result of
smaller equipment and ducts.

(U.S. Department of Energy 2003, 5)

The report’s findings mirror the sentiments of David Berkowitz, Assistant Director of
Design at DCAM. In an interview, Berkowitz mentioned that the State is certainly
interested in investing in sustainable design technology like triple-glazed glass or low-
emissivity glass as long as the product in question has a good maintenance record and a
reputation for actual savings (Berkowitz 2005).

In another source, the Commonwealth of Massachusetts reported on its initial
attempts in 2002 at creating a sustainable design roundtable to investigate the most
critical barriers to building green. This document provides further background
information about these common holdups. The more barriers and complications that are
faced, the less likely designers and contractors may incorporate green design into their
buildings: “Often, the process can be long and complex and the incorporation of
sustainable design requirements is commonly perceived as further complicating the
process” (Commonwealth of Massachusetts Sustainable Design Roundtable Meeting
Notes 2002, 3). These barriers certainly play a role when contractors consider how to

proceed with incorporating sustainable design techniques.

Case Study Explanation and Interview Protocol

The progression of the thesis from an introduction to sustainable design to
discussing barriers and policies provided a natural segue for a narrative. It is logical to

include information about a current public sustainable design project towards the end of
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the thesis, after many facts and recommendations are presented. This ordering allows for
the reader to become educated and to then see how the described barriers affect buildings
and people in a real-world situation. Since the thesis is about buildings developed and
financed by state agencies or other public entities, it is important to read about the
progression of a public sustainable design project rather than a private project.

A choice had to be made about how to include this narrative in the thesis. It could
have taken shape as a case study or as a vignette. The decision was made to explore
sustainable design issues in Massachusetts through the use of an abbreviated case study,
or a vignette. This conclusion was reached by researching the definition of case studies
and vignettes, acknowledging the associated lengths, and analyzing the benefits each
would provide.

There was not enough space in the thesis to accommodate a discussion of barriers
to sustainable design, potential policy solutions, and a lengthy case study so the third
feature, a full-length case study, was modified. It was important to retain certain
elements of case study methodology while holding the length to about 10 pages. This
could be achieved via a vignette.

There are countless case studies about sustainable design projects in circulation.
They generally inform readers about the quantitative data and qualitative history, present,
and future of the project. Case studies can range greatly in length but are generally
somewhat lengthier and more in-depth than a vignette. The shorter vignette was the best
option to highlight the issues and processes involved in taking a publicly constructed
green building from design to construction to maintenance while keeping the length at a

minimum and incorporating key case study techniques.

41



There are certain scenarios that require the use of case studies. “In general, case
studies are the preferred strategy when “how” or “why” questions are being posed, when
the investigator has little control over events, and when the focus is on a contemporary
phenomenon within some real-life context” (Yin 1994, 1). Case studies do not require
control over behavioral events but do focus on contemporary events (Ibid., 6). The
design and construction process of the Cape Cod Community College’s Technology
building is a contemporary event. “How” and “why” the building was designed and
constructed as it was are both questions that are addressed. These are all elements of a
case study that were retained and included in the vignette.

Interviews were also an important source of information for this project in general
and for the vignette. To prepare for the interviews, Tufts University’s Institutional
Review Board (IRB) approved a list of interview questions and reasons for research.
Additionally, the Human Participants Protection Education for Research Teams online
course, sponsored by the National Institutes of Health (NIH), was completed in
accordance with IRB protocol.

Interview subjects included construction company contractors, resident engineers,
project managers, and architects. Prior to the start of the interview, all participants were
briefed on the purpose and benefits of the interview, confidentiality, their rights, and what
to do if they wished to skip any questions or retract any statements made during the
interview. They were also debriefed after the interview and given contact information for
the primary researcher in case they needed to get in touch to withdraw or correct a

statement. Interview answers were compiled and organized into the resulting vignette on
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the state’s first LEED certified project: the Cape Cod Community College Technology
Building.

Additionally, some interviews were conducted via email communications. These
interviews primarily provided information about the analysis of sustainable design policy.
One interviewee in particular provided excellent perspective on the use of construction
specifications and their connection with sustainable design in public construction in

Massachusetts.
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Chapter IV: Barriers to Sustainable Design in Massachusetts

By presenting a discussion on the barriers to sustainable design in Massachusetts,
this chapter attempts to answer the first part of the main thesis question, “What are the
barriers to sustainable building in public construction projects?” To ensure success of the
Sustainable Design Roundtable, organizers chose seven barriers on which to focus
efforts. There are a number of other barriers that impede sustainable design—in fact,
there are over a hundred. The full list of barriers that emerged from a brainstorming
session (part of the original Roundtable effort in 2002) may be found in Appendix ii.

Three years after the first attempt in 2002 to establish a Sustainable Design
Roundtable, the effort to establish Massachusetts as a leader in sustainable design was
renewed with a grant from the MTC that allows for a 20-month roundtable process. This
time, there is money available for the individual barrier working groups to hire
consultants to assist them with research and for another consultant to be hired to help lead
this roundtable process. For this renewed effort, the final seven barriers addressed by the
2005 roundtable are Education and Training; Capital V. Operating Costs; Bidding and
Awarding Process; Vision and Leadership; Incentives; Sustainable Design Metrics; and

Standards, Codes, and Regulations.

Education and Training

There are multiple reasons why education and training are important to a
successful sustainable design program. In order to get building professionals onboard

and increase enthusiasm among laypeople, it is necessary for people to be educated about
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the pros and cons of green building. Providing people with educational material allows
them to make their own informed decisions.

One of the most common conclusions people make about sustainable design is
that the costs are prohibitive or at least significantly more than traditional construction
methods. There have been a few studies that have come out recently claiming that green
building, on average, costs less than 2% more upfront (Kats 2003, 3). When the long-
term lifecycle of the building is considered, this number may decrease, making it more
economically sound to build sustainably.

This particular quandary will be discussed more in-depth in the Financial Barriers
and Incentives section. The lesson here is that with education and communication
between all involved parties and the public, this information can be disseminated on a
wider scale. When people are properly educated, better decisions may be made.

To make these decisions, widespread access to resources and information is
necessary. Without thoughtful, logical organization and easy access, attaining
information might become too much of a burden and people may not be inclined to
impart the necessary effort. Having multiple resources in one location would help
resolve this issue.

In the Boston area, a resolution to this issue is in the works. The Green
Roundtable, a non-profit organization dedicated to championing the green building cause,
has neared completion on a sustainable design resource library that should be online by
September 2005 (Green Roundtable website 2005). The resource center, called Nexus,
will house exhibits on green design and construction, a resource library, showroom floor,

educational opportunities, and social events. Admission to the center, which will be
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located in downtown Boston, close to many public transportation options, will be free
(Green Roundtable Newsletter 2005).

It is not enough to simply make information available. The information should
come from a trusted source, and most importantly, it must be accurate. The opening of
the Nexus center should create an access point for interested parties to find accurate,
honest information on sustainable design.

While considering the resource center as a solution to the lack of accessible
information and materials on sustainable design, the issue that there will still be an
information gap persists. It would be irresponsible to urge the governor to adopt green
building legislation, potentially requiring all Massachusetts public facilities to be built to
LEED standards, without a solid, well-informed foundation of facts and figures. Since
the green building movement is relatively new (within the last twenty years), it is
necessary to be cautious and always ask questions. If a few studies claim green building
increases costs by 2%, and a few other studies claim the cost increases are more at a 20%
range, how will the roundtable know which claim is the correct one?

There is an information gap in sustainable design with regards to costs because
critical information is not readily available. Examining the life cycle cost of a building
also plays a role and can be tricky. It is not as easy to determine the exact overall life
cycle cost savings a building may accumulate over the course of twenty years. Forecasts
may certainly be made. Because of this, and because the green building movement is not
robust in terms of years, it may be more difficult to obtain long-term data. This is where

case studies and research play a critical role.
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Many municipalities and a few states are moving forward with legislation
requiring green buildings. These cities and states may serve as examples for the
Massachusetts Sustainable Design Roundtable. Additionally, the Massachusetts
Technology Collaborative has begun work on a database cataloging case studies and
qualitative information on green projects that they have funded.

Money, specifically funding for education and training, is also a crucial element
to this barrier. Training programs may teach people the benefits of sustainable design
and also can be extremely useful in educating building managers and operators about
how to most efficiently run their buildings.

Training programs in the form of subsidies to help professionals become LEED
certified are conducive to promoting sustainable design education. There is an initial cost
for a professional trying to become LEED certified. Aside from the cost of taking the
test, the candidate may need to take a workshop that costs hundreds of dollars. A subsidy
for these workshops and the test could assist professionals who are just starting out in
their careers. A result of this type of program might be the increased availability of
LEED certified professionals.

Additionally, there is a credit that may be earned when applying for LEED
certification for a building. The credit is awarded if a LEED Accredited professional is a
“principal participant of the project team” (Oak Ridge National Laboratory). The intent
of this credit is “To support and encourage the design integration required by a LEED
Green Building project and to streamline the application and certification process”
(Ibid.). This is generally considered an easy credit to earn, but this credit relies on the

accessibility and affordability of LEED Certified professionals.
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Insufficient/lack of communication is another aspect to the education and training
barrier. This includes a deficiency in the integration of various design and construction
professionals (like architects, contractors, building users and owners, and engineers).
When information sources can not connect with an audience, a rift is created and there is
a noticeable lack of reliable information. Politics, turf and authority issues, and
competing priorities round out this list of causes for this barrier.

Members of the Education and Training group raised the question: What is the
state’s role in design/construction professionals’ training and education? This is an
important question since this task force concentrates on the state’s efforts and will
produce a document with guidelines and recommendations on sustainable design to the
governor. The question leads to further discussion on whether or not the state should
organize classes or have an incentive for people to become LEED Certified. If the state
offered a training class or incentive to become certified, it might make economic sense
for people to strive for this rating. However, the rating provides its own benefits and it is
not clear if the state should provide additional incentives or assistance.

An initial recommendation made by the Education and Training working group is
to record lessons learned and case studies, perhaps in a database. Proof of green building
successes could be tracked in such a tool. The MTC has begun work on a High
Performance Database that gathers both qualitative and quantitative data in the form of
case studies from projects they have helped fund. This database could become an
innovative leader for future data recording as well as provide valuable experience in how
to organize such data and make it available to the public. This recommendation will be

explored in greater detail in Chapter V.
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Providing training on operations and maintenance, in addition to increasing the
life span of a building, allows owners and managers to operate the building in the most
efficient fashion. This recommendation is akin to commissioning, the stage in the
building process when systems like heating, ventilation, and air-conditioning, security,
fire, and others are coordinated and are made sure to be in working order. If a system is
improperly installed or is not in accordance to what the design specifications called for,
the commissioning stage is when that type of error should be caught. Sometimes,
construction agents may change the system at the last minute due to costs or availability,
but if a specific system was ordered based on its efficiency and is not installed, that is
cause to pause the construction process.

Commissioning agents are professionals who complete this stage in the building
cycle. It is also important for building managers to understand the way the systems work
in conjunction with each other in addition to understanding how to operate them most
efficiently. It is possible for a building to be built with multiple sustainable technologies
only to have the building operator not understand how to run the building smoothly or
take advantages of its abilities to conserve energy or provide health benefits. With
additional training, building managers would have a better chance of gaining this
knowledge.

During an interview with David Berkowitz, Assistant Director of Design at
DCAM, he made it clear that he thought the main barrier to sustainable design was
maintenance: “The major issue is maintenance. That’s where all these systems fall apart”
(Berkowitz 2005). He continued, explaining that even if commissioning agents come

into the building and make sure the systems are operating the way they were intended,
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and are integrating well with each other, the commissioning agent at some point leaves
the building and is no longer part of the project:

After the agent leaves and DCAM leaves, who do you have? You have unionized

employees at low pay grades who don’t know what they are doing, operating

these high-tech systems. If you can have a system that doesn’t require any human
input, then great. It’s not just education and training...it’s the whole culture. We

[DCAM] provide people with surprisingly good buildings. Private industry is

willing to pay $100K to have someone maintain a building. The state is willing to

pay $40K.

(Ibid.)

The discrepancy between pay grades that David mentioned is important to note. David
provided an example of where this lack of knowledge and expertise can lead. He
described a situation currently found on Long Island in Boston Harbor. The City of
Boston erected a wind generator on the island at the firefighting training academy. Over
the past ten years, the windmill has not rotated once (Ibid.).

Achieving agreement on standards, working towards a common long-term vision
and language, and increasing public outreach and marketing strategies are additional
recommendations. These recommendations tend to overlap with other working groups
such as Vision and Leadership. As a result, working groups in the Sustainable Design
Roundtable are encouraged to set up meetings with one another to explore the overlap,
compare notes, and participate in discussions to eliminate confusion and cash in on the

knowledge each group brings to the table. Synergies that may be outcomes of these

meetings may help create even better recommendations.

Financial Barriers and Incentives
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Another major barrier affecting the philosophies and abilities to encourage
sustainable design is incentives and financial barriers. An incentive is defined as
“something, such as the fear of punishment or the expectation of reward that induces
action or motivates effort” (dictionary.com). Incentives can be positive or negative.
Positive incentives can come in the form of a tax credit, a promise of being able to move
through the zoning and permitting process more quickly, or increasing FAR (Floor Area
Ratio)’ for projects that meet certain qualifications. For example, in Arlington VA,
bonus density and/or height is awarded for projects that meet LEED certification
standards (Arlington Virginia Green Building Incentive Program website). Chicago also
offers such an incentive: “The City offers density bonus for including green roofs in
downtown buildings. They are also considering expedited permitting process for green
buildings” (Building Design and Construction Magazine 2004, 23).

Negative incentives are more akin to punishment for certain actions or inactions.
An example of a negative incentive would be having to pay extra money if a homeowner
wanted to install something that is blatantly not environmentally conscious, like in Pitkin
County, Colorado where Aspen is located. There, a “carbon tax” is charged for those
who exceed a predetermined energy budget with projects like in-ground heated pools and
heated driveway installations.

Randy Udall is the director of the Community Office for Resource Efficiency
(CORE), the office that runs the carbon tax program. CORE’s website states that “90%

of the electricity we use in Colorado comes from burning coal” (CORE home page,

> “*Floor Area Ratio’ is the total floor area on a zoning lot divided by the lot area of that zoning lot. For
example, a building containing 20,000 square feet of floor area on a zoning lot of 10,000 square feet has a
floor area ratio of 2.0.” (New York City Department of City Planning Zoning Proposal Glossary,
(http://www.nyc.gov/html/dcp/html/zone/glossary.html)
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2005). The county is working to change that statistic by implementing and maintaining
the “Renewable Energy Mitigation Program” (REMP) program. Under this program,
homeowners are charged “up to $100,000 if they exceed the energy budget allotted to
their property by the local building code” (Clifford, 2002). Udall then invests the money
that is collected under REMP in energy efficiency and renewable-energy projects (Ibid.).

Detractors of the program argue that the REMP program “can be criticized for
legitimizing wasteful energy use, allowing the rich in Aspen and Pitkin County to do as
they please” (Ibid.). This criticism is on-target, but the program does also provide a
service and directs money to worthy environmental causes. Some of the local projects
that have been funded with the money collected via the REMP program are:

e “Zero-interest loans for homeowners who want to install solar hot water
heaters and photovoltaic (PV) panels.

e A cash payment for grid-connected PV systems. ‘We pay you 25 cents per
hour for all the energy you produce for the first four years,” says Udall. This
program has produced more grid-connected PV systems (20) in the local
electrical co-op than in any other co-op in the nation.

e A solar hot water heater for a local affordable-housing development.

e Installation of a cogeneration turbine at the Aspen community pool and ice
rink complex, which will increase the building’s efficiency from 35 to 75

percent.

e A car-sharing program that allows participants the occasional, cheap use of a
car when they need it, without actually having to own one.”

(Ibid.)
Additional success is identified by the city as their percentage of renewable
energy use has increased. The City of Aspen now claims that they get 57% of their
electricity from renewable sources at no additional cost to residents (City of Aspen

Environmental Health Department website). The renewable energy comes from wind
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farm and hydroelectric sources. The City of Aspen example is useful because it

illustrates the potential for a successful incentive (or disincentive) program.

Perception that Green Costs More: Green Building Cost Studies and Reports

Within the construction industry, there are professionals who think that building
with sustainable design technologies inherently costs more. There are also people who
believe that while sustainable design may cost more up-front, overall, the benefits and
energy saving measures, along with the health and wellness factors, combine to create
savings over the course of several years.

There have been several studies over the course of the last decade that investigate
and quantify just how much sustainable design costs. There are some costs that are not
easily quantifiable though, like employee morale, health, and wellness. Even though the
cost of building a green building may be presented, there are still external issues that may
make a difference in the final cost.

Greg Kats has completed a study that serves to dispel the myth that sustainable
design costs significantly more. In his report, Kats proceeds to explain that while
building green may indeed incur more costs up-front (an average of 2%), it is usually a
result of the more intensive design and construction process that is required in sustainable
design projects:

In order to determine the cost of building green compared to conventional design,

several dozen building representatives and architects were contacted to secure the

cost of 33 green buildings from across the United States compared to
conventional designs for those same buildings. The average premium for these
green buildings is slightly less than 2%, or $3-5/t2, substantially lower than is

commonly perceived. The majority of this cost is due to the increased
architectural and engineering (A&E) design time, modeling costs and time
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necessary to integrate sustainable building practices into projects. Generally, the

earlier green building features are incorporated into the design process, the lower

the cost.

(Kats 2003, 3)

Overall, the long-term, or lifecycle cost of the building also must be considered.

Kats also investigates positive qualitative impacts that are more difficult to
measure such as increased productivity, morale, and better employee health: “Green
buildings provide financial benefits that conventional buildings do not. These benefits
include energy and water savings, reduced waste, improved indoor environmental
quality, greater employee comfort/productivity, reduced employee health costs and lower
operations and maintenance costs” (Ibid.). This report is a summary of a larger document
entitled “The Costs and Financial Benefits of Green Buildings: A Report to California’s
Sustainable Building Task Force”. The main report documents the difficult-to-measure
benefits like enhanced worker and student productivity and reduced absenteeism and
illness:

* One study performed by the Heschong-Mahone group looked at students in

three cities and found that students in classrooms with the greatest amount of

daylighting performed up to 20% better than those in classrooms that had little
daylight.

* A study at Herman-Miller showed up to a 7% increase in worker productivity
following a move to a green, daylit facility.

» A Lawrence Berkeley National Laboratory study found that U.S. businesses
could save as much as $58 billion in lost sick time and an additional $200 billion
in worker performance if improvements were made to indoor air quality.

(Greg Kats et al. 2003, viii)

Kats continues in this report to document the reasoning behind his statement that
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“Integrating ‘sustainable’ or ‘green’ building practices into the construction of state
buildings is a solid financial investment” (Ibid., v). He continues:

In the most comprehensive analysis of the financial costs and benefits of green

building conducted to date, this report finds that a minimal up-front investment of

about two percent of construction costs typically yields life cycle savings of over
ten times the initial investment. For example, an initial up-front investment of up
to $100,000 to incorporate green building features into a $5 million project would
result in savings of at least $1 million over the life of the building, assumed
conservatively to be 20 years.

(Ibid.)

Lisa Fay Matthiessen and Peter Motris of Davis Langdon & Seah International
wrote a similar document titled, “Costing Green: A Comprehensive Cost Database and
Budgeting Methodology™. This report attempts to answer the question “What is the cost
of green design?” The authors compare the cost of meeting various LEED certification
levels to buildings built without the intent of seeking LEED certification. This study
concludes that there is “no statistically significant difference between the LEED
population and the non-LEED population” when comparing the cost of projects pursuing
LEED certification and those not pursuing it (Matthiessen and Morris 2004, 19). The
authors used the Davis Langdon® database for their comparison data and concluded that it
is possible for projects to be green within a budget or with a little extra money involved.
Setting project goals and budgeting for them in the beginning, as well as making

sustainable design a fundamental part of the building (like electrical wiring), is the best

way to make room in the overall budget for sustainable features.

® Davis Langdon & Seah International is a consulting firm that provides cost planning services to architects
and owners.
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Another study by professionals at Kema Green, a green building consulting

agency, have come up with a several factors that can contribute to varying degrees of cost

to achieve LEED certification. These factors include:

Type and size of project

Timing of introduction of LEED as a design goal or requirement

Level of LEED certification desired

Composition and structure of the design and construction teams

Experience and knowledge of designers and contractors or willingness to learn
Process used to select LEED credits

Clarity of the project implementation documents

Base case budgeting assumptions.

(Syphers et al. 2003, 2)

This report stresses the fact that every building and project is different. Different factors

may contribute to varying budget outcomes.

The United States General Services Administration (GSA) also commissioned a

detailed study that was completed in 2004. This study compares the hard and soft costs

of achieving LEED Silver and Gold for two GSA building types. The two building types

WwCEre:

1.

2.

A new mid-rise federal Courthouse (five stories, 262,000 GSF, including
15,000 GSF of underground parking; base construction cost is approximately
$220/GSF).

A mid-rise federal Office Building modernization (nine stories, 306,600 GSF,
including 40,700 GSF of underground parking; base construction cost is

approximately $130/GSF).

(Steven Winter Associates 2004, 1)

These two building types were chosen because they reflect a large proportion of GSA's

planned capital projects over the next several years. The results of the study are listed in

Table 1:
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Table 1: GSA Study—Capital Cost Changes Associated with LEED

LEED Level
Projects Studied | Certified Silver Gold
New Construction |-0.4%to 1.0% |-0.03% to4.4% | 1.4% to 8.1%
Modernization 1.4% t0 2.1% 3.1% t0 4.2% 7.8% t0 8.2%

Source: Steven Winter Associates (2004)

For both new construction and modernization categories, the GSA study estimates the
capital cost changes to be in the 0-4% range for Certified and Silver, consistent with
many of the other financial reports.

William Reed, AIA, Vice President for Integrative Design, Natural Logic and
President of the Integrated Design Collaborative wrote a document titled, “The Cost of
LEED Green Buildings” that helps explain the current state of the cost of a green
building:

In general, at the current state of integrated design expertise, design teams are

achieving LEED certifications at 0% to 2% higher than conventional, initial cost

budgets. These percentages are based on real numbers from a variety of projects.

Also, the ranges of possible credits achieved by projects vary making an apples-

to-apples comparison difficult until more projects are certified. Of course, one can

spend significantly more if the credits being sought are not able to be optimized as

a result of external conditions.

These might be the cost of photovoltaic systems or a greywater system in areas

where water rates and incentives do not support this level of efficiency.

It is harder for large floor plate buildings to achieve “at budget” LEED

Certification due to the difficulty of daylighting and cooling.

(Reed 2003, 2)

Reed’s comments remind readers that it is necessary to take all factors into account when
compiling cost data for a project. Some cities or states might not have incentive

programs like the feasibility grants or renewable energy grants that the MTC offers to

subsidize the cost of renewable energy sources. Also, design costs for LEED projects
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may be higher. There are several additional modeling reports as well as an increased
knowledge base required among design and construction professionals. According to
Reed,

The design costs for LEED projects are higher. They can be even higher for more

inexperienced teams. However, these costs are very low in comparison to the Life

Cycle Benefits. These costs are general ranges based on an average scope of work

for a building of office type occupancy. There are no ‘rules’ for determining fees,

nor should there be. Additional scope of work will be determined by the
additional skills and effort needed to support the design team in realizing high
performance design.

(Ibid.)

Energy and daylight modeling, integrated design consultants, LEED design consultants,
materials research, moisture flow analysis, specification editing, commissioning, and
LEED documentation are all processes and items that may contribute to higher up-front
costs (Ibid.).

Life cycle cost analysis (LCA) is a useful process used in sustainable design
construction to highlight the true cost of a building. It is often considered the best way to
determine the real impacts of products. LCA is “a methodology for assessing the
environmental performance of a service, process, or product, including a building, over
its entire life cycle. Although the technique is still maturing, especially the aspects
dealing with ultimate impacts on human and ecosystem health, it has become the
recognized international approach to assessing the comparative environmental merits of
products or processes” (Trusty and Horst 1999, 3). Various steps are required for a

complete LCA including goal and scope definition, inventory analysis, impact

assessment, and interpretation.
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The lifecycle inventory analysis involves “detailed tracking of all the flows in and
out of the system of interest — raw resources or materials, energy by type, water, and
emissions to air, water and land by specific substance” (Ibid., 4). Some of this
information may be difficult to obtain and the analysis can be complex as well. For
example, it may involve “dozens of individual unit processes in a supply chain (e.g., the
extraction of raw resources, various primary and secondary production processes,
transportation, etc.) as well as hundreds of tracked substances” (Ibid.). Following the
initial collection of data,

The LCI data can then be characterized in terms of impact potentials (e.g., global

warming, ozone depletion, etc.) and included in a series of measures called mid-

point indicators. While the indicators do not an