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Abstract 

This thesis explores two questions. First, it asks which green building strategies are both 
ecologically comprehensive and have the ability to mainstream green building practices. 
Secondly, it seeks to understand the factors that contribute to this success. These are 
important questions because every year the construction, renovation and operation of 
buildings worldwide devours more of the planet's resources than any other economic 
sector. At a time when many of the world's most respected scientists are claiming that 
there is an environmental crisis at hand, there is an urgent need to build buildings in a 
more ecologically responsible way. No other sector of the world economy has the 
potential to make such a large reduction in its impact on the environment. 

The thesis questions are addressed through the exploration of a variety of largely North 
American green building strategies case studies, including: 
° Guidelines, certification systems and rating systems (from Austin; Colorado; Santa 

Monica; the US Green Building Council; Pennsylvania; and New York City) 
° Government building pilot projects and policies (from the US Navy; Seattle; 

Minnesota; USHUD; the APA; Hannover; German, Germany; and Sydney, Australia) 
° Economic incentives (from FCM; Toronto; Texas; USDOE; NRCan; Fannie Mae and 

New York State). 
Two tiers of criteria were developed to explore these case studies. The primary criteria 
address the first half of the thesis question; the secondary criteria address the second 
half. 

There are three major findings from this thesis. The first major finding is that it is possible 
to create green building strategies that are both ecologically comprehensive and 
mainstreamable: this is seen in many of the green building strategies that were 
examined. This finding suggests that there should be greater use of green building 
strategies in British Columbia as solutions to many ecological problems. It also points to 
the need for greater research and development in the area of environmental building 
strategies, practices and technologies. The second major finding is that in many of the 
case studies examined, the principle barrier to the implementation of an ecologically 
comprehensive green building strategy that is truly mainstreamable is clearly the 
exclusion of ecological factors in the mandate of building codes. Complete market 
transformation is only achieved in those case studies in which green building standards 
are mandated. This points to the need for changes to the mandate of Canadian and 
British Columbian building codes to allow them to regulate the environmental damage 
done by buildings. The third and final major finding is that non-governmental 
organizations can bring much needed leadership, knowledge and skills to the task of 
creating mainstreamable and ecologically comprehensive green building strategies. This 
finding suggests that these groups should be included to a greater degree in the 
development of green building strategies in British Columbia and Canada. 
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CHAPTER 1—Introduction 

What would it be like if developments produced more energy than they 
consumed? What if they increased habitat and biodiversity, produced food and 
clean water? What would they be like if they were deeply woven into the social 
and economic fabric of a community? 
Amory B. Lovins, Green Development, 1998. 

The global environment has continued to deteriorate and significant 
environmental problems remain deeply embedded in the socio-economic fabric 
of nations in all regions. ... Internationally and nationally the funds and political 
will remain insufficient to halt further global environmental degradation and to 
address the most pressing environmental issues - even though the technology 
and knowledge are available to us. 
United Nations Environment Programme, Global Environment Outlook, 1996. 



1.1. Why Is This Important and What Is a Green Building Strategy? 
Every year the buildings that we build use as much as 40 percent of all of the raw 

materials and energy used on the planet (ASMI 1999). Buildings consume 40 percent of 

the raw stone, gravel, and sand, 25 percent of the virgin wood, 40 percent of the energy, 

and 16 percent of the water used (PTI 1996). The construction, renovation and operation 

of buildings worldwide devours more of the planet's resources than any other economic 

sector. This translates into millions of tonnes of liquid and solid waste, toxic air pollution, 

and greenhouse gases. However, no other sector of the world economy has the 

potential to make such a large reduction in its impact on the environment. 

The notion of green buildings is a relatively new one. If the "Green Builder" program 

created in Austin, Texas, in 1991 (Austin 1999) is counted as inaugurating North 

American public policy in this area, then North American governments' relationship with 

green buildings is less than a decade old. This is an area of public policy that is growing 

quickly, and this is creating many opportunities for the public, governments, and the 

building industry to change how buildings are built. 

For the purposes of this thesis, a green building strategy is any strategy or method used 

by government, citizens, a professional group, private industry, NGO's (or a combination 

of those groups) to encourage builders, developers, home owners, or renters to build, 

buy, live in or renovate their building in such a way that it causes less environmental 

degradation than a standard building of the same type (i.e. residential, commercial, etc.) 

in North America. 

1.2. Purpose of the Thesis and Definition of Key Terms 
The purpose of this thesis to identify green building strategies that are both ecologically 

comprehensive and have the ability to mainstream green building practices, and to ask: 

Which factors contribute to their success in these areas? 

Two terms need to be defined: "ecologically comprehensive" and "the ability to 

mainstream green building practices." An ecologically comprehensive green building 

strategy will be defined as a strategy that encourages buildings to be built in a way that 

2 



significantly reduces their impact in a comprehensive set of ecological 1 issue areas. A 

"comprehensive" set of ecological issues is a set that will include al of the major 

ecological impacts of a building. This shall be fully detailed and defined through the 

process of developing criteria to assess ecological comprehensiveness, and it will 

include assessing a building's impact on ecological resources such as energy, water, 

waste, landscape and air. The definition of "significant" is also important. Given that 

research has demonstrated that resource consumption and waste generation can 

generally be reduced by between 35% 2 and 50% 3 , a significant reduction shall be one 

over 30%. 

The second term to be defined is "mainstreaming" green buildings. This does not simply 

mean having an impact on the mainstream building industry. Simply having an impact 

might mean only influencing the mainstream building industry to accept one green 

building measure—like using less energy or planting more trees. Rather, mainstreaming 

green buildings—or having a green building strategy that is "mainstreamable' 4—is 

defined in this thesis to mean that the green building strategy has the ability to make 

green building products and practices into standard practice, or at least a broadly 

accepted alternate practice. 

The goal of this thesis is to identify green building strategies that are both "ecologically 

comprehensive" and "mainstreamable." Simply asking which factors lead to an 

ecologically comprehensive green building strategy would not be as useful—it would not 

identify factors needed to create a strategy that was able to make green building 

products and practices into standard practice. Likewise, if one were to only ask which 

factors are necessary to mainstream green building practices, one might end up with 

information that led to development of a green building strategy that was able to be 

adopted by the mainstream building industry, but did not have far-reaching ecological 

benefits. 

Throughout this thesis the word environmental shall be use interchangeably with the word ecological. 
2 Haughton and Hunter 1994; Rydin 1992 
3 MacKinnon 2000 
4 This term will be used throughout this thesis to act as shorthand for "the ability to make something into mainstream 
practice"—which becomes tedious to repeat. 
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1.3. Other Studies of This K ind 

To date, there has been nothing written in either Canada or the USA that can act as a 

comprehensive analysis of a variety of North American green building strategies. 

Certainly there is no study that assesses a variety of green building strategies with the 

goal of determining which ones are both ecologically comprehensive and 

mainstreamable, and what may have attributed to this success. The best explanation for 

this gap in the literature is that green building policy is a relatively new field of study. 

There have, however, been several books that provide important information and 

analysis of some portion of the spectrum of green building strategies. These books 

include: the Rocky Mountain Institute's Green Development (1998); Mark Roseland's 

Toward Sustainable Communities (1998); Hawken, Lovins and Lovins' Natural 

Capitalism (1999); and CMHC's Changing Values-Changing Communities: A Guide to 

the Development of Healthy, Sustainable Communities (1995). Each of these books 

anecdotally examines a variety of strategies that can and have been used to encourage 

more sustainable built form. However, none provides a comprehensive analysis of a full 

spectrum of green building strategies. 

One of the most comprehensive surveys of green building strategies and policies is 

contained in the book Sustainable Building Technical Manual (Public Technology et al 

1996). Chapter 25, entitled "The Future of Green Buildings" by David A. Gottfried 

examines building rating systems, including BREEAM, BEPAC, ISO 14000, and the U.S. 

Green Building Council's then proposed (now formalized) national rating system, LEED. 

It examines product certification systems like Green Seal and the Scientific Certification 

Systems. However, in examining sub-components of green buildings, like product 

certification systems, it leaves its broader goal of examining green buildings strategies, 

which often broadly encompass the use of sub-components like product ratings. In 

addition, this source is far from exhaustive, in part because it is out of date and many 

important and innovative green building policies and strategies have been created since 

it was written. 

Finally, it is worth mentioning that one source of information on a full range of strategies 

that can be used to encourage more sustainable buildings is the "Excellence for 

Sustainable Development" website produced by the United States Department of 
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Energy. The Green Buildings portion of this website contains an extensive collection of 

general information on the areas of: building principals; building programs; rating 

systems; US building efforts; affordable housing; success stories; codes and ordinances; 

publications; educational materials; and other resources. This information is updated and 

expanded regularly and is a useful resource. However the information is not analyzed or 

presented as a whole and therefore does not contribute to the academic literature. 

This thesis, then, is intended to fill a gap in both the academic literature and the literature 

used by practicing planners. 

1.4. Thes is Scope 

The scope of this thesis is defined in at least five different ways. First, the geographical 

area in which these strategies were developed and implemented; second, the definition 

of green building; third, an emphasis on whole building solutions; fourth, an emphasis on 

strategies in which government can assist and fifth, an emphasis on strategies capable 

of being both ecologically comprehensive and mainstreamable. 

First, geography: only strategies that have been used in North America will be examined. 

Further research should be done in Europe, Asia, Africa, Australia, New Zealand, and 

South America. It would be particularly interesting to do research in the so-called second 

and third world countries. Vernacular architecture and development patterns may be 

useful in designing buildings that are more respectful of the environment. However, 

research in these countries is beyond the scope of this thesis. 

Secondly, this thesis will focus on strategies that foster more environmentally 

responsible buildings, rather than more sustainable buildings. Sustainability is more 

broadly defined to include not only ecological issues but also economic and social issues 

(UNWCED 1987; Roseland 1998; Robinson and Tinker 1998). Throughout this thesis, 

strategies will be analyzed that describe themselves as "Sustainable Building" strategies. 

However most of these do not address crucial economic or social sustainability issues, 

and therefore are better described as "environmental building" strategies or green 

building strategies. 
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There will be some examination of basic equity issues with respect to the question of 

whether or not the inclusion of basic equity issues has any impact on the 

mainstreamability of a project. At this point in the thesis, there will be some examination 

of the extent to which equity issues may be missing from green building strategies. 

However, in general the focus of this thesis is on the environment, not on the much 

broader question of sustainability. 

Third, this thesis will focus on whole building strategies. These are strategies that 

encompass a broad range of green building components. For example, the million solar 

roofs program in the United States, which encourages the use of photovoltaic solar cells, 

will not be used as a case study because it focuses solely on one aspect of green 

building. 

In a few cases, programs that encourage one aspect of green buildings will be used if 

they are useful to elucidate some factor that may assist in enabling a strategy to 

mainstream green building practices. Several programs that reap the financial benefits of 

energy savings are examined, even though they focus almost exclusively in energy 

issues. These are the programs that could, if they were modelled after a program like 

Austin, be supporting a whole range of environmental innovations on the savings 

accrued from energy. 

In the case of the US Financing Renewable Energy and Efficiency (FREE) Savings 

Program, it will award the largest set of energy efficiency contracts ever—over $5 billion 

in energy efficiency contracts are designed to cut energy and operating costs by $10 

billion over the equipment's life. It is an example of how quickly even a large government 

can make changes. The US federal government is the single biggest user of energy in a 

country which uses more energy than any other, spending $4 billion every year on its 

500,000 buildings (USDOE 2000). Therefore this becomes an important example of 

mainstreaming one aspect of green buildings that may be useful to assist whole building 

strategies. 

In the case of NR Can's Energy Incentive Programs and Toronto's Better Buildings 

Partnership, I wanted to show what Canada is doing to directly encourage owners and 

designers to adopt more environmentally sustainable principles. There are very few 
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whole-building strategies being employed in Canada. There is the Green Buildings B C 

program, but this shall not be analyzed here because I am involved with its creation and 

management. Three other major green building strategies in Canada should be 

identified: (1) the Green Building Challenge conference that originated in Canada, (2) 

B R E E A M Canada rating system, and (3) B R E E A M Green Leaf rating system. The 

Green Building Challenge is briefly discussed for its power as a communication strategy. 

However, neither of the B R E E A M rating systems were selected for reasons explained at 

the end of this section. 

The fourth major characteristic that defines the scope of this thesis is an emphasis on 

strategies that can be spearheaded by local, regional or provincial governments. While 

the thesis will analyze strategies created by the public, academia, federal government 

and the building industry, a stronger focus will be given to those strategies that can be 

instigated by local, regional or provincial governments. This is in part because there 

have been more programs instigated by local, regional or provincial governments. 

However more importantly it is because, as noted by the International Council for Local 

Environmental Initiatives in the Local Agenda 21 Planning Guide, sustainable 

development "must be accomplished at the local level if it is ever to be achieved on a 

global basis" (1996). 

Finally, the scope of the thesis is limited by the kinds of green building strategies that 

were selected to be case studies. After several of my interviews, particularly after the 

interview in New York, I realized that there seemed to be a pattern emerging: there 

seemed to be a correlation between those green building strategies that: 

° were developed with extensive stakeholder input; 

° were communicated in a clear, simple, and accessible way; 

° garnered broad based political appeal 

and those that: 
0 were the most ecologically comprehensive and 

° had the greatest ability to mainstream green buildings. 

The strategies with comprehensive stakeholder input, with accessible, clear 

communication, with the ability to get acceptance from all sides of the political 

spectrum—these were also the ones that tended to be the most ecologically 

comprehensive, and had the greatest ability to mainstream green buildings. Therefore, 
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from that point on, case studies were chosen to meet as many of these criteria as 

possible. B R E E A M Canada and B R E E A M Green Leaf were not selected as case studies 

for this thesis because they did not met basic requirements for being freely accessible. 

1.5. Thesis Objectives and Questions 
This thesis has the following objectives, and asks the following questions. The objectives 

are framed within the goal of the thesis: 

thesis To identify green building strategies that are both ecologically 

goal comprehensive and have the ability to mainstream green building 

practices, and to discuss which factors may contribute to this success. 

thesis Which factors may contribute to the creation of a green building 

question strategy that is both ecologically comprehensive and can mainstream 

green buildings? 

The next questions involve unpacking the first question by defining it 

terms: What is meant by ecologically comprehensive? What is meant 

by a strategy that can mainstream green buildings? 

I. objective To establish the validity of the environmental problem and identify 

relevant environmental issues. 

question Which environmental issues are the most important to the health of the 

global ecosystem today? 

II. objective To develop criteria to assess the ecological comprehensiveness and 

mainstreamability of green building strategies. 

question Ecological criteria to assess which strategies are ecologically 

comprehensive : How do buildings (the design, construction, use and 

deconstruction of buildings) contribute to the ecological problems 

established above? How can a building's impact on the environment be 

assessed, and what are the appropriate criteria to assess whether or 

not a green building strategy is encouraging buildings that minimize 

these potential environmental impacts? 



Mainstreamability criteria to asses which strategies are 

mainstreamable: How is it poss ib le to measure the extent to wh ich a 

green building strategy has inf luenced the market? C a n the number of 

bui ldings and the market share be used to represent the extent to wh ich 

a program has inf luenced the mainst ream building industry? A r e other 

criteria needed as we l l? 

Criteria to Assess Factors That Contribute To Ecological 

Comprehensiveness and Mainstreamability: Wha t are the bas ic soc ia l , 

economic , and political factors that may contribute to a eco log ica l ly 

comprehens ive and mains t reamable green building s t ra tegy? H o w 

important is meaningful s takeholder part icipation, polit ical support , and 

pract ical i ty? Is the clarity of the communicat ion important? Wha t other 

criteria can be used to a s s e s s the factors that contr ibute to the 

deve lopment of a green building strategy that is eco log ica l ly 

comprehens ive and ma ins t reamab le? 

III. objective T o a s s e s s the ecolog ica l comprehens i veness and mainstreamabi l i ty of 

the se lec ted green building strategies using the criteria deve loped . 

question W h i c h green building strategies: 

° are ecological ly comprehens i ve? 

° have the ability to make green bui ldings into either s tandard 

pract ice or accep ted alternate pract ice (which can mains t ream 

green bui ld ings)? 

° meet bas ic s tandards of equi ty? 

0 have been deve loped with comprehens ive s takeholder input? 

° are communica ted in a clear, s imple, and access ib l e w a y ? 

° garner broad based political appea l? 

IV. objective To answer the thesis quest ion and recommend pol icy opt ions that could 

be used to build a f ramework in Brit ish Co lumb ia for encourag ing more 

environmental ly responsib le bui ldings in B C . 
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question Which green building strategies are both ecologically comprehensive 

and have the ability to mainstream green building practices? Which 

factors contribute to their success in these areas? What kinds of policy 

options could be used to build a framework in British Columbia for 

encouraging more environmentally responsible buildings? 

1.6. Thes is Methods 

The methodology of the thesis is outlined below. However, each of the basic steps in the 

methodology was iterative. Most of the steps were revisited two or three times as more 

information was discovered, or as patterns became evident that required a second look 

at the research or a second or third question to the interviewee. 

I. method Literature review. 

There were four major bodies of literature to review: 

1. the literature that examined environmental problems and issues, 

2. the literature that examined the environmental impact of buildings 

(to be used to develop criteria to assess how "ecologically 

comprehensive" any green building, or green building strategy was), 

3. the literature that covered the principles to guide the development 

of criteria, and 

4. the literature that examined green building strategies. 

iterative The literature review to establish the validity of the environmental 

loops problem and identify relevant environmental issues had two iterations, 

the second of which developed into another stage of the methodology, 

the development of criteria. In the first iteration, I examined the 

environmental crisis from a very general perspective.5 Environmental 

issues were roughly sketched out and identified. 

\ 
5 This literature review included: Carson 1962; Carter and Dale 1974; UNWCED 1987; World Resources Institute 1994; 
Seager 1995; IPCC 1995; Wackernagel and Rees 1996; Robinson and Tinker 1998; DSF 1998; Pimentel 1998. 
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The second literature review area was the literature that assesses the 

environmental impact of buildings.6 To help me digest this information 

and understand it, I wrote an article that is to be published in an 

undergraduate textbook called Environmental Ethics: What Really 

Matters. What Really Works edited by David Schmidtz and Elizabeth 

Willott, published by Oxford U Press (2001) in New York. Once I 

understood the environmental impact that buildings have on their 

environment, this led to developing a set of criteria to assess whether 

or not a building or green building strategy was ecologically 

comprehensive in its approach to reducing its impact on the 

environment. 

The literature review of green building strategies began with a paper 

that was written for the City of Vancouver and published under the title: 

"Strategies to Encourage More Sustainable Buildings: A Typology." As 

explained in Chapter 2, many of the green building strategies studied 

there were not studied in this thesis. The list of strategies covered in the 

case studies can be seen in Appendix E. 

II. method Organization of green building strategy case studies. 
The case studies needed to be classified in a way that was useful to the 

overall goals analyzing which factors lead to the creation of green 

building strategies that are both ecologically comprehensive and 

mainstreamable. The case studies also needed to be organized in a 

way that was simple and yet showed the fundamental differences in the 

strategies. 

iterative The case studies were classified into three basic types of strategies7: 

loops I. Guidelines, Certification Systems and Rating Systems 

II. Government Building Pilot Projects and Policies 

III. Economic Incentives 

6 This literature review included: Perks and Van Vliet 1993; Lyle 1994; CMHC 1995; Walker 1995; UNEP 1996; PTI 1996; 
Smith 1996; Cole 1996; EC 1996, 1998; Walker and Rees 1997; BCEAC 1997; Rees 1997, 1998; RMI 1998; Roseland 
1998; Sheltair 1998; Brown and Flavin 1999ASMI 1999; Rogers 1999. 
7 For more description of the reasoning behind this organization, see Chapter 2 and Appendix E. 
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III. method Developing criteria. 

The first step in developing criteria was to create a set of principles by 

which to choose and establish them. This was done through a review of 

the literature on indicators.8 Then criteria were established. 

iterative First, criteria were needed to define and operationalize the term 

loops "ecologically comprehensive." These were created through synthesizing 

the literature on environmental issues, environmental impacts of 

buildings, and green building strategies. Criteria were developed by 

assessing which environmental issues are significantly influenced by 

the design, construction, use and deconstruction of buildings.9 

Second, criteria were needed to define and operationalize the notion of 

mainstreamability. These were created through assessing the variety of 

ways in which the green building strategies (analyzed in the case 

studies) were able to influence the mainstream industry. 

Third, criteria were needed to clarify and operationalize the factors that 

might impact or contribute to the creation of strategies that were both 

ecologically comprehensive and mainstreamable. 

IV. method Key informant interviews. 

These were conducted through two distinct iterations. 

The first stage of the interviewing process was shortly after doing 

research for the City of Vancouver. At that time, I used the structure 

that I had created for the City of Vancouver study. In addition, at this 

point my research question was simply to: "identify, compare and 

analyze a variety of North American green building strategies in an 

effort to propose possible strategies for British Columbia." I asked 

simple questions to understand the development of the various 

programs, their history, goals, function, structure, demonstration 

projects, connections with broader policies, and communications 

strategies. 

' This is more fully described in Chapter 2. 
Chapter 2 contains the full detailed description of the methodology involved—it is too long to be included here. 
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However, after doing several interviews, I realized that I might be 

seeing a pattern in my findings. Responses from several key informant 

interviews and research into the case studies suggested that including 

a diverse range of participants in the development of a green building 

strategy seemed to assist in creating a strategy that was both 

ecologically comprehensive and mainstreamable. This was, perhaps, 

counterintuitive, as in many processes where a diverse group of 

interests come together to create solutions, there is not much which 

they can agree upon. I had also noticed that the programs that were 

communicated in a way that was accessible to the general public, clear, 

and easy to understand seemed to have a greater ability to break 

through to the mainstream market. I needed to analyze my data in this 

light, and ensure that I asked questions to bring these factors out. I 

went back to the previous methodological stage of developing criteria. 

Two of the interviewees were asked the questions in Appendix A. The 

rest of the interviewees were asked the questions in Appendix B, 

unless the review of the literature had revealed the answers already, 

which it usually had not. The questions in Appendix B correspond to the 

criteria. Interviews ranged from 15 minutes to 2 hours, and were usually 

roughly 20 or 30 minutes in length. Interviews took place in New York, 

Philadelphia, Seattle, Vancouver and on the phone to places 

throughout North America. Two lists appear in Appendix C. The first is 

the list of those people who were key informant interviews. The second 

is the list of people to whom I directed supplementary questions—one 

or several questions used to gather basic information on a green 

building strategy rather than analysis. 
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V . method Methods of analys is. 

The information on the case studies, derived from key informant 

interviews and research, was analyzed by using the criteria, and by 

comparing the case studies to each other. The relationships between 

various criteria (like, for example, the relationship between ecological 

comprehensiveness and participation) was analyzed by comparing how 

different case studies met or did not meet the criteria. The final step in 

the thesis was to explore the policy implications of the findings. 

1.7. Thes is Organizat ion 

The first chapter introduces the thesis. It explains why it is an important area of research 

and defines key terms: green building, green building strategy, ecologically 

comprehensive, mainstreamable. It presents the purpose of the thesis, states the thesis 

question, sets out the objectives, and details the methodology used throughout the 

thesis. 

The second chapter examines key environmental challenges, and how buildings 

contribute to them. Criteria are developed to assess green building strategies. The final 

section of the second chapter presents an overview of the case studies of green building 

strategies that were selected and analyzed. 

The third chapter conducts an analysis of the case studies using the primary criteria, and 

creates a list of strategies that are ecologically comprehensive and mainstreamable. 

These strategies are then the focus of the next chapter, which analyses them using the 

secondary criteria, in order to understand the factors that contribute to ecological 

comprehensiveness and mainstreamability. The fifth and final chapter summarizes the 

findings and their policy implications. 
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CHAPTER 2—Problems, and Criteria To Assess Solutions 

Save this house, the party's gotta end 
The welcome mat's worn out 
The roof will never mend 
The furniture's on fire 
This house is a disgrace 
Someone change the locks 
Before we trash this place. 
Spirit of the West, "Save This House," 1989 



2.1. Chapter Structure 
This chapter has three major sections: the problem, the development of criteria to 

assess the solutions, and the case studies that are examples of some of the solutions 

possible. It begins by examining the evidence that there is an ecological crisis. This 

includes an exploration of the ways in which buildings contribute to the key ecological 

problems, and the ways in which they could contribute to solutions. The second section 

includes a discussion of the criteria that need to be developed to assess the green 

building strategies. The foundations are laid for how criteria should be selected. Two 

tiers of criteria are then developed to assess the building strategies. The third and final 

section of this chapter gives an overview of the case studies which were selected and 

analyzed for this thesis. 

2.2. The World According to the Worried: Global Environmental Crisis 
Although there have been environmental problems in the past, the scale and speed with 

which humanity has altered and is still altering its environment in the last 50 years is 

unprecedented. Hawken, Lovins and Lovins sum up some of our environmental woes 

(2000): 

In the past half-century, the world has lost a fourth of its topsoil and a 
third of its forest cover. At present rates of destruction, we will lose 70 
percent of the world's coral reefs in our lifetime, host to 25 percent of 
marine life. In the past three decades, one-third of the planet's resources, 
its "natural wealth," has been consumed. We are losing freshwater 
ecosystems at the rate of 6 percent a year, marine ecosystems by 4 
percent a year. There is no longer any serious scientific dispute that the 
decline in every living system in the world is reaching such levels that an 
increasing number of them are starting to lose, often at a pace 
accelerated by the interactions of their decline, their assured ability to 
sustain the continuity of the life process. 

What is the worst that could happen? A careful examination of history reveals that many 

great civilizations that did not respect their environments perished (Carter and Dale 

1974). The people of ancient Mesopotamia, for example, were left hungry and the 

civilization was greatly handicapped by salinization of the soil, which was a result of 

over-irrigation. Environmental degradation certainly assisted in Mesopotamia's fall 

(UNDP et al 2000). We rely on the natural world for everything from our next breath of 

air to the weather conditions that allow humanity and its life-supporting ecosystem to 

exist. 
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This first section examines joint statements, declarations and agreements put together 

by scientists and the government. These statements, declarations and agreements each 

respond to the environmental crisis and they are used later to inform the development of 

criteria. 

2.2.1. The Scientific Community Speaks Up 

2.2.1.1. World Scientists' Warning to Humanity 

In 1993, 1,680 scientists from all over the world—including 104 Nobel prize winners— 

wrote a "World Scientists' Warning to Humanity." In it they stated that: 

Human activities inflict harsh and often irreversible damage on the 
environment and on critical resources. If not checked, many of our current 
practices put at serious risk the future that we wish for human society and 
the plant and animal kingdoms, and may so alter the living world that it 
will be unable to sustain life in the manner that we know. Fundamental 
changes are urgent if we are to avoid the collision our present course will 
bring about. (UCS 1993) 

This urgent call outlines the following six areas of concern. In the atmosphere it identifies 

problems of stratospheric ozone depletion and air pollution. In the area of water 

resources there are the problems of groundwater depletion and pollution. The oceans 

are being degraded through exceeded or near-exceeded sustainable marine yields and 

pollution. Soil productivity almost everywhere is dropping. In the world's forests there is 

destruction of tropical rain forests, tropical and temperate dry forests, and the resulting 

habitat destruction. Finally, these scientists predict that one third of all species living in 

1993 may be lost by 2100. 

2.2.1.2. World Scientists' Call for Action at the Kyoto Climate Summit 

Four years later the U C S made another statement to the world community and the 

world's government leaders. Before the climate talks in Kyoto began 1 0 the Union of 

Concerned Scientists issued its "Call for Action at the Kyoto Climate Summit." This was 

signed by more than 1,500 scientists from over 63 countries—104 of them were Nobel 

Prize winners in the sciences. The scientists noted that since the 1993 "Warning:" 

...over four years have passed, and progress has been woefully 
inadequate. Some of the most serious problems have worsened. 
Invaluable time has been squandered because so few leaders have risen 
to the challenge (UCS 1997). 

More information on the Kyoto Protocol is given in the section "Governments" below. 
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The "Call for Action" noted that there was a consensus among the world's climatologists 

that there is a "a discernible human influence on global climate." The "Call for Action" 

first described the potential impacts of global warming: rising sea levels could impact 

coastal populations and ecosystems; warmer temperatures could infuse the hydrological 

cycle with more energy, bringing more intense rain and flooding in some areas, droughts 

in others. Health impacts would include exposure to tropical diseases at higher latitudes 

and exposure to droughts and heat waves. 1 1 

The U C S "Call for Action," however, went further to describe global climate change as 

"one of the most serious threats to the planet and to future generations." Like the first 

"Warning," which outlined seven broad areas of environmental concern, this "Call for 

Action" described a potentially damaging "web of environmental effects." It explained 

that global climate change was exacerbating—and being exacerbated by—this fragile 

network of problems. 

Deforestation of tropical and other forests, for example, reduces the carbon storage and 

thus contributes to global climate change. It also exacerbates species extinction, soil 

erosion and water wastage. Use of fossil fuel energy is increasing, thereby increasing 

the carbon in the atmosphere. Climate change would also exacerbate already existing 

problems of regional water scarcity and food security. 1 2 

Lastly in the web of environmental effects, the "Call for Action" noted that climate change 

will accelerate the pace of species extinction. It noted the appalling fact that, at the time 

of writing in 1997, one quarter of all known mammal species was threatened. They 

projected that within a decade, fully one half of these species might be gone. They 

echoed the statement made in the first "Warning" that by the end of the next century it is 

possible that one third of all species would be extinct.13 

1 1 Although they cannot be explored at length here, many other sources have in the past and continue to verify the UCS's 
concerns (UNEP 1994; IPCC 1996; Pimentel 1998; DSF 1998; CNN 1998; Flavin 1998; Brown and Flavin 1999; Gore 
2000; Stevens 2000; UCS 2000). 

12 
Again, it is important to note that many other sources verify these problems. They state that global water tables are 

falling; global fisheries are collapsing; soil, water and food are contaminated by agricultural and other chemicals; soils are 
eroding due to overuse; tropical rainforests are being grazed. (Wackernagel and Rees 1996; Wackernagel 1997a,b; 
Robinson and Tinker 1998; Brown and Flavin 1999). 
1 3 Other sources validate the crisis in species extinction, acknowledging that it is at the highest rate it has been in 65 
million years (Seager 1995, Hayes 2000, Wilson 2000). New evidence comes out daily showing the impact that climate 
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2.2.1.3. Pilot Analysis of Global Ecosystems (PAGE) 

In what is being hailed as the most comprehensive study of global ecosystems to date 

(Linden 2000), the United Nations Development Programme (UNDP), United Nations 

Environment Programme (UNEP), World Bank (WB), and World Resources Institute 

(WRI) have come together to create the Guide to World Resources 2000-2001: People 

and Ecosystems the Fraying Web of Life. It is also known as P A G E , or Pilot Analysis of 

Global Ecosystems. 

The first aim of this study is to assess the health of global ecosystems (UNDP et al 

2000). The 175 scientists involved report disturbing ecological assessments that mirror 

the results discussed by the U C S . 

2.2.1.4. Summary: Major Issues of the Ecological Crisis 

The chart below summarizes the major issues of the ecological crisis as discussed in the 

above sources. 

Table 1: Major Issues of the Eco log ica l Cr is is 

Natural Area Problem 
1. Atmosphere • Climate change 

• Stratospheric ozone depletion bringing enhanced ultraviolet 
radiation 

• Air pollution 
2. Freshwater • Groundwater depletion and pollution 

systems • Freshwater species loss 
3. Ocean • Exceeded or near exceeded sustainable marine yields 

systems • Pollution 
4. Soil • Dropping productivity from soil degradation, desertification, 

salinization, erosion, and pollution 
5 Forests • Destruction and disruption of forests 
6. Living species • Habitat destruction resulting in species loss 

These issues need to be translated into building-related criteria if they are going to be 

able to analyze green building strategies. Many green building materials and practices 

influence these ecological areas. 

change will have on species extinction, like the research recently out of Dartmouth College and Tulane University that 
shows that global climate change could greatly reduce the ability of songbirds to survive and reproduce (ENS 2000). 

19 



2.2.2. How Buildings Contribute to the Problem and Solution 

The construction, renovation and operation of buildings worldwide devours more of the 

planet's resources than any other economic sector (ASMI 1999) 1 4. Every year the 

buildings that we build and inhabit use as much as 40 percent of all of the raw materials 

and energy used on the planet (ASMI 1999). This means millions of tonnes of liquid and 

solid waste, toxic air pollution, and greenhouse gases. But what this means is that no 

other sector of the world economy has the potential to make such a large reduction in its 

impact on the environment. As architect Richard Rogers notes (1999): 

The principal objective currently facing humanity is to allow a continued 
growth in living standards world-wide within diminishing resources. 
Architects have an important part to play, as they influence up to 75% of 
total energy use (50% in buildings, 25% in transport). 

At a time when the World Bank is warning that the wars of the next century will be 

waged over access to fresh water supply, North America and most "developed" nations 

are literally flushing their resources down the toilet. Canada has the lamentable position 

of having the second largest domestic water consumption in the world, second only to 

USA. This waste of water reflects our values about our natural world and the creatures 

with which we share it. 

Our consumption of energy also reflects our environmental values. The use of energy is 

arguably more significant because it dictates the rate at which other resources are 

consumed, as well as having an impact on greenhouse gases. Energy use per capita in 

Canada is roughly 500 percent more than world average. Clearly one way to reduce 

Canada's morally and logically offensive overuse of resources and energy and its 

incredible production of waste and pollution is to green our built environment. Policies 

and strategies that encourage more sustainable built form have a role to play. 

A green building or "high performance" building has a lighter impact on the environment, 

and it also encourages users to have a lighter impact on the environment. It usually 

addresses at least some of the following areas: energy, water, landscape, materials, 

waste, construction management, and indoor environmental quality. 

The.three paragraphs in this section are adapted from an article that I wrote that is to be published in an undergraduate 
textbook called Environmental Ethics: What Really Matters. What Really Works edited by David Schmidtz and Elizabeth 
Willott, published by Oxford U Press (2001) in New York. 

20 



2.3. Criteria 

2.3.1. Principles to Guide the Development of Criteria 

The methodology of this thesis is intended to be transparent so that other researchers 

are able to use the methods and replicate all or part of this study. Therefore, the 

principles used to select the criteria are given here. The criteria used to assess the 

green building strategies need to be simple, easy to understand, and result in measuring 

the appropriate information. There are many authors that discuss the principles that can 

be used to develop criteria, including Lafferty and Eckberg (1998) and C M H C ' s 

"Measuring Urban Sustainability: Canadian Indicators Workshop" (1996). The indicators 

below have been developed with the assistance of the above sources. 

Table 2: Principles to Guide Development of Criteria 
Comprehensive: Assess the green building strategy as a whole—from its creation 

to its administration, etc. 

Unambiguous: Be clear, simple, and easily communicated, so that their meaning 

cannot be misunderstood. 

Practical: Be focused on concepts that can be implemented feasibly. 

Quantifiable: Be able to be measured in some way. 

Transferable to other 

studies: 

Be reflective of values found in the broader society, and must be 

suitable for use on other projects. 

Comprehensible to 

the community at 

large: 

Be able to be understood by all members of society, young and 

old, of all different languages and abilities—certainly not just by 

members of the building industry or the academic community. 

2.3.2. How the Criteria Are Organized 

The criteria have been developed to explore the two major areas of inquiry: (.1) 

ecological comprehensiveness and (2) mainstreamability. Within this, however, there are 

two major questions to be asked: 

I. First, which green building strategies are both ecologically comprehensive and 

mainstreamable, and, 

II. Second, what are the factors that contribute to this success? 
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Therefore, a two-tiered set of criteria has been created to explore the thesis question. 

The primary criteria seek to answer the first question of which strategies are ecologically 

comprehensive and or mainstreamable; the secondary criteria seek to answer the 

second questions of which factors contribute to this success. The primary criteria will 

assess whether or not a particular strategy is ecologically comprehensive and 

mainstreamable (according to the definitions and limitations described in this thesis). 

When a group of strategies has been assessed as having these qualities, these 

strategies will become the focus of the secondary criteria, which seek to understand 

which factors may have contributed to this success. 

2.3.3. Criteria to Assess Ecological Comprehensiveness 

2.3.3.1. Primary Criteria: Which Strategies are Ecologically Comprehensive 

The first step in developing criteria to assess whether a certain strategy is ecologically 

comprehensive is to decide how to categorize the environmental impacts of buildings. 

There are several reasonable ways of categorizing these environmental impacts. These 

include: 

1. Using the established method of categorizing building products and functions, 

developed by the Construction Specifications Institute. This method has 16 divisions, 

including Div 1 General Requirements, Div. 2 Sitework, Div 3 Concrete, Div 4 

Masonry etc. 

2. Developing a method that outlines the process of building, which would start at site 

selection and program planning, and advance into envelope design, landscape 

design, water systems design, all the way to construction, habitation, and demolition 

or reconstruction. 

3. Developing a method that traces the environmental impact of buildings to the major 

environmental issues of the environmental crisis (discussed above, these categories 

include: atmosphere, freshwater systems, ocean systems, soil, forests, and living 

species. 

4. Developing a method that reveals the major environmental resource issues involved 

in buildings. The categories would be water, waste, energy etc. This method is often 

used in green building guidelines like those developed by LEED, Santa Monica, 

Austin, New York and others. 
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The first method, the 16 established divisions, is useful because it would relate 

environmental impact to buildings in a way that made sense to building professionals 

and the building industry that was familiar with the 16 divisions. However, it-does not 

highlight the environmental impacts themselves. More important than giving the building 

industry something it is comfortable with is creating a system that communicates the 

environmental criteria in a way that makes it obvious how to reduce those impacts. 

The second method—one that would parallel the process of designing and constructing 

a building—can also be criticized in this way. It would make things easier for the building 

industry but it would not highlight the major environmental impacts. 1 5 The third method— 

tying building impacts to global environmental issues—would make things somewhat 

more focused on the environmental issues of concern. However, some issues like ocean 

systems would simply not be relevant. The final method was chosen because it makes it 

immediately clear to the user what should be done to reduce the environmental impact 

of the building. 

The criteria below were developed assessing the environmental issue areas identified in 

the first part of this thesis and examining parallel categories created in a variety of green 

building guidelines, including those developed by Austin, Colorado, Santa Monica, 

U S G B C , Pennsylvania, New York City, and Minnesota. Similar ecological resource 

categories kept coming up repeatedly: energy, waste, landscape or site, transportation 

(which is more an energy concern, so is included there in the criteria), construction 

practices, and water. Air and light16 were also ecological resource categories that came 

up frequently, under various different titles (such as indoor environmental quality, indoor 

air quality, etc.). 1 7 

1 5 In addition, the methods that are based on existing industry standards reinforce today's standard practices. Specifically, 
many green building architects and experts note that a design process that integrates an interdisciplinary design team 
from an early stage is more likely to produce significant environmental design features (Marques, Pagani and Perdue 
2001; Cole 1996b; Larsson 1995). This has also been our experience at the Green Buildings BC. 
1 6 These categories are actually concerned with human health rather than ecological impact, and are the notable 
exception to the rule that generally, green building strategies ignore social sustainability issues. 
1 7 The general environmental resource categories that best describe a building's major resource flows and their impact on 
the environment have been selected for the criteria. The process of selecting these criteria is very similar to the process 
that I used to create Performance Targets for the Green Buildings BC Pilot Projects. Therefore, the below list of criteria is 
also partially based on the list that I created for the BC provincial government's Green Buildings BC initiative (included in 
Appendix D). Each of the sub-categories (like "select site close to transit, walking and biking routes") is created by 
compiling the guidelines of many green building programs, rating systems and strategies and accumulating a list of the 
actions that could reduce a building's impact on the environment. The question to ask for each of these criteria is, "Does 
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Table 3: Sub-Criteria to Evaluate Ecological Comprehensiveness 
Energy Select site in dense area Energy 

Select site close to transit, walking and biking routes 
Energy 

Reduce energy use 

Energy 

Use renewable or alternate energy sources 

Energy 

Encourage clean energy transport 
Water Reduce water use Water 

Ensure site water filtration 
Water 

Use alternate treatment for human waste with minimum resource use and 
pollution 

Water 

Recharge ground wafer 
Landscape Protect vegetation and watercourses Landscape 

Reuse topsoil 
Landscape 

Use integrated pest management 

Landscape 

Maximize green space 

Landscape 

Maximize native plantings and wildlife habitat 
Materials Avoid ecologically damaging materials Materials 

Use recycled materials 
Materials 

Use materials efficiently 

Materials 

Use salvaged materials 

Materials 

Use local materials 

Materials 

Use durable and low maintenance 
Waste Supply recycling facilities Waste 

Supply composting facilities 
Waste 

Minimize construction waste 
Air Minimize air pollutants 

Ensure adequate fresh air to occupants 
Light Ensure adequate daylight to all inhabitants 

For the purposes of this thesis, if a green building strategy or policy significantly 

addresses each of these sub-criteria, they will be seen as meeting the criteria of being 

ecologically comprehensive. Therefore the criteria to assess which strategies are 

ecologically comprehensive are: 

=> Does the strategy encourage buildings to incorporate a comprehensive set of 

ecological issues (in such categories as: energy, water, landscape, materials, waste 

or equivalent, as defined above by the sub-criteria)? 

=> Does it encourage a reduction in resource consumption and waste generation of 

30% or more? 1 8 

the green building strategy encourage the owner, designer or other individuals responsible for the building to choose the 
following green building strategies:" 
1 8 This 30% will be based on a reduction in two major areas: first, energy, as it is usually measured in percentage 
reductions; and second, water, as low-water fixtures should allow reductions of between 30 and 50%. Other areas are 
much more difficult to quantify in percentages: reductions in landfill waste, for example, and increases in wild life habitat or 
green space, are dependant on the very specific regional'use levels. 
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2.3.4. Criteria to Assess Mainstreamability 

2.3.4.1. Primary Criteria: Which Strategies are Mainstreamable 

How can the "mainstreaming" of green building practices be measured? The Green 

Builder Program of Colorado and the Austin Green Building program are good examples 

of green building strategies that mainstream green building practices, and do so in a way 

that can be measured, at least to some extent. Twenty-six percent of new home 

shoppers in metro Denver are aware of the Colorado Green Builder program. There 

have been between 2,500 and 3,000 "Green Built" homes built between 1995 and 1998. 

In Austin, the residential component of the program rates roughly 31% of all homes built 

in the jurisdiction of the guidelines. Thus, in both the Austin and Colorado programs 

there exists a clear, numeric measure of the extent to which green buildings have 

become mainstream. This seems to suggest that the market saturation of a certain 

green building program might be the clearest and most effective way to measure the 

mainstreaming of green buildings in that area. 1 9 

However, while market saturation and the number of buildings built is an interesting and 

important measure, it only shows part of,the picture. There are several reasons why 

market saturation and the number of buildings built cannot be seen to completely 

describe whether a strategy has the ability to mainstream green building practices. 

Austin illustrates the limitations of market saturation and numbers of buildings built as a 

measure for mainstreamability. In Austin, the impact of the green building program is felt 

outside of the area of its jurisdiction (outside of the area in which the numbers are 

gathered and the program is administered). One of the key informants knowledgeable 

about Austin noted that the program was used extensively outside its jurisdiction in 

surrounding regions, and often the most ecologically innovative buildings were built in a 

certain neighborhood just outside of the jurisdiction of the program. 

Additionally, the Texas Veterans Land Board program used the Austin program as a 

model, so the 3,799 were green building loans given in Texas in the year 2000 would 

likely not be given out if it were not for the influence of the Austin program. These 

relationships cannot be quantified: it would not, for example, make sense to add the 

TVLB numbers to the Austin numbers. The important thing to note is that the Austin 
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program does have this influence on mainstreaming not just local buildings but the 

broader industry. 

Even if market saturation of more environmentally responsible buildings were the 

ultimate goal of a green building program, this theoretical goal would have to define 

saturation of the market as including both new and retrofit programs, and including all 

building types (residential, commercial; institutional, industrial, etc.). Simply saturating 

the market with new residential green buildings will not solve the problem of the aging 

building stock that continues to have the same or greater environmental impact as it 

ages, and it will not solve the problems inherent in other building types. In practice, a 

green building program often covers only new, or only retrofit, and only one or two types 

of buildings. Most programs deal only with retrofit, or commercial buildings, or new 

residential buildings—all measures that do not adequately represent the theoretical goal 

of greening buildings across the board. 

There are further examples of strategies whose usefulness cannot be measured by 

market saturation. Pilot projects that test green building products and processes and 

prove their utility to government, the public and industry can go a long way to changing 

assumptions about buildings. The Hannover World E X P O Model Ecological District and 

the Sydney Olympic Village clearly have the ability to make green building ideas 

mainstream as they spread these ideas to an international audience. The Hannover 

World E X P O built half of the eventual 6,000 model ecological housing units for E X P O 

2000 (the other half are yet to be built) and the Sydney Olympic Village is the world's 

largest solar suburb, containing 650 homes whose main source of energy is the sun. 

For both Hannover and Sydney Solar Village, the audience was the world, and it would 

be impossible to quantify the impact they have had on the building industry all over the 

planet. Both green projects have the potential to be the seed idea that germinates into 

many and various green building strategies throughout the world. Yet it is also possible 

that, if its successes are poorly communicated, politically unacceptable, impractical, non

transferable, or otherwise unable to be replicated in other places—they will not have 

much impact at all. 

19 
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Yet even with all of the above registered limitations, the mainstreamability of the Sydney 

Olympics is impossible to quantify beyond the 650 buildings built. The number of 

buildings built is the only concrete information concerning mainstreamability that is 

available. Therefore, the market saturation or number of buildings built will be used as 

one of the primary criteria. The other primary criteria will assess whether or not the 

strategy has the ability to-make green building products and practices into standard 

practice, or at least abroadly acceptable alternate practice. This less quantitative 

assessment will be made with reference to the interviewees' responses to this question. 

Other factors like political acceptability and practicality should begin to suggest the 

degree of mainstreamability in other places beyond what can be gathered from the 

numbers. However, these secondary criteria explain more about why the particular 

strategy became mainstreamable than whether or not it actually became 

mainstreamable, and therefore will inform the development of the secondary criteria. 

The primary criteria to assess which strategies are mainstreamable are: 

=> Does the strategy have the ability to make green building products and practices into 

standard practice, or at least a broadly acceptable alternate practice? 

=> What percentage of the market is built using the green building program, or, 

alternately, how many buildings have been (or are expected to be) built? 

2.3.5. Criteria to Assess Factors That Contribute To Ecological Comprehensiveness 

and Mainstreamability 

2.3.5.1. Secondary Criteria: Which Factors Contribute To This Success 

There are many factors which may contribute to the creation of a green building strategy 

that is ecologically comprehensive. For example, in researching environmental problems 

for the first part of this thesis, it became clear that there were a large number of joint 

statements, declarations and agreements that have been issued by a variety of groups 

(scientists, governments, universities, religious leaders and planners) that were good 

sources of information to the general public about environmental problems. These 

include documents like the Union of Concerned Scientists' "Warning to Humanity," the 

Montreal Protocol, the Kyoto Protocol, A P A Policy Guide on Planning for Sustainability 

e q u a l l y g o o d w h e n j u d g e d a g a i n s t e c o l o g i c a l c r i te r ia . 
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and the ICLEI Local Agenda 21 Declaration. These documents contained information 

that was reliable and relevant, and therefore useful for the literature review of this thesis. 

However, the documents were also useful for a different reason. It seemed that each of 

these joint statements, declarations and agreements followed a similar pattern of 

communication. They: 

° - Acknowledge the environmental problem. 
0 Are written (at least in one version) in simple, easily understood language for a 

broad public audience. 

° Are communicated to the public through a variety of mediums (i.e.: press releases, 

publications, pamphlets and / or websites). 
0 Are authored by a number of individuals or groups in partnership. 

As I did research into the green building strategies, I realized that there appeared to be a 

similarity between the successful strategies and many of the joint statements, 

declarations and agreements that I had used as part of my literature review. Those 

green building strategies that: 

=> were developed with meaningful input from diverse groups; 

=> were communicated in a clear, simple, and accessible way to a broad public 

audience; 

=> garnered broad based political appeal 

also tended to be the ones that: 

=> were the most ecologically comprehensive and 

=> had the greatest ability to mainstream green buildings. 

Therefore, creating secondary criteria that could assess social variables like participation 

of diverse stakeholders, communication, and political appeal is crucial to investigating 

this idea. 2 0 

m A number of authors have developed indicators of community sustainability that were useful in developing these 
criteria. See CMHC 1996; Hart 1996; Pandey etal 1996; Kline 1997; Winnipeg 1997; Pierce County 1997; Sheltair 1998; 
Carely 1998; Global Cities Online 1999. Many of these sources identify common issues, which parallel many of those 
listed above, including; 
• Public or stakeholder participation, or the need for policies to allow public or stakeholder participation; 
• Clear communication, or the need to communicate policies in a way that everyone in society can understand and be 

involved; 
• Political feasibility, or ensuring that any policy is politically viable; 
• Social equity, or creating equal opportunity for all members of society regardless of income. 
The importance of incorporating these principles into public policy is discussed in Hillier 1993; Forester 1989, 1992; Renn, 
Weblerand Wiedemann 1995; Roseland 1997, 1998; Healy 1992, Keeney 1992; Thomas 1995; Nader 2000. 
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Below is the list of criteria that have been developed with these concerns in mind. 

2.3.5. Combined Criteria List 

Table 4: The Primary Criteria 

The issue being 
addressed 

Criterion How the criterion is measured 

Is the green 
building strategy 
ecologically 
comprehensive? 

Ecologically => Does the strategy encourage buildings to 
comprehensive incorporate a comprehensive set of ecological 

issues (in such categories as: energy, water, 
landscape, materials, waste or equivalent, as 
defined by the sub-criteria)? 

Is the green 
building strategy 
ecologically 
comprehensive? 

Meaningful => Does it encourage a reduction in resource 
resource consumption and waste generation of 30% or 
reduction more? 2 1 

Is the green 
building strategy 
mainstreamable? 

Industry impact => Does the strategy have the ability to make 
green building products and practices into 
standard practice, or at least a broadly 
acceptable alternate practice? 2 2 

Is the green 
building strategy 
mainstreamable? 

Market => What percentage of the market is built using 
saturation / the green building program, or, alternately, 
buildings built how many buildings have been (or are 

expected to be) built? 

n This 30% will be based on a reduction in two major areas: first, energy, as it is usually measured in percentage 
reductions; and second, water, as low-water fixtures should allow reductions of between 30 and 50%. Other areas are 
much more difficult to quantify in percentages: reductions in landfill waste, for example, and increases in wild life habitat or 
cjreen space, are dependant on the very specific regional use levels. 
" This is the only measure on the criteria list that is discretionary. It defies a strict measurement like market saturation 

(although that should be used as part of the measure) as there are strategies like pilot projects whose impact on the 
mainstream building industry cannot be measured through simple saturation. This core discretionary criterion will be 
assessed with reference to the responses from the interviewees. 
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Combined Criteria List (Continued) 

Table 5: The Secondary Criteria 

The issue being 
addressed 

Criteria How it is measured 

What are the 
factors that 
contribute to 
ecological 
comprehensiveness 
and 
mainstreamability? 

Meaningful => Does the green building strategy encourage 
stakeholder meaningful stakeholder participation in 
participation policy formation and implementation? 

=> Is there a diverse group of stakeholders 
participating, beyond government and 
industry groups and including NGO's and 
the public? 

What are the 
factors that 
contribute to 
ecological 
comprehensiveness 
and 
mainstreamability? 

Communication => Is it communicated in simple, easily 
and understood language for a diverse 
accessibility audience? 

=> Does everyone (government, industry, the 
public) have free access to information 
explaining the strategy? 

What are the 
factors that 
contribute to 
ecological 
comprehensiveness 
and 
mainstreamability? 

Economic => Does the green building strategy enable 
equity equitable access to green buildings 

(housing and other types of buildings) for all 
income groups, especially the most 
vulnerable? 

=> Does it significantly raise the price of 
buildings? 

What are the 
factors that 
contribute to 
ecological 
comprehensiveness 
and 
mainstreamability? 

Political support => Does the green building strategy have the 
support of parties and groups on opposite 
political spectrums? Does it have the 
support of a large variety of groups, like, for 
example, citizens groups, environmental 
groups, professional organizations and 
industry? 

What are the 
factors that 
contribute to 
ecological 
comprehensiveness 
and 
mainstreamability? 

Practicality => Is the green building strategy affordable? 
(i.e. is there a cheaper way to deliver the 
same services?) 

=> Is it easy to implement? 
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2.4. The Case Studies 

2.4.1. The Literature Reviewed for the Case Studies 

The literature review of green building strategies began with a paper that I wrote for the 

City of Vancouver and published under the title: "Strategies to Encourage More 

Sustainable Buildings: A Typology." In this document, I gathered information on the 

following strategy types: 

° Assessment programs, including ISO 14000, E P M , B R E E A M England, B E P A C , and 
B R E E A M Canada. 

0 Guidelines programs included Austin, LEED, Santa Monica, and Colorado. 
° Policies included the US Navy's policy. 
0 Incentive programs included NRCan programs, F C M programs, TVLB Mortgage 

program, and Fannie Mae's proposed mortgage program. 
° Partnerships included N R S B A P , PATH, Virginia's Institute for Sustainable Design, 

and the Better Buildings Partnership. 

This report contained very little analysis of the information gathered, except to point out 

that if the City of Vancouver, UBC, the G V R D or the Provincial Government wanted to 

do something to reduce the impact of buildings, there were lots of examples to follow: it 

was time to get on board. 

Next, I selected strategies that would be useful for the thesis. The assessment programs 

of the City of Vancouver study were eliminated for a variety of reasons. As stated above, 

the B R E E A M programs and B E P A C were rejected for further research as they were not 

freely accessible to the general public. Other strategies were selected that showed some 

promise of mainstreaming green buildings and being ecologically comprehensive. These 

included: 

1) Pennsylvania's Guidelines for Creating High-Performance Buildings, 
2) New York City's High Performance Building Guidelines, 
3) Partnership for Resource Efficient Schools, 
4) Minnesota Sustainable Design Guide, 
5) A P A Policy Guide, 
6) City of Seattle Sustainable Building Policy, 
7) Hannover World E X P O Model Ecological District, 
8) Sydney Olympic Village, 
9) New York State's Green Building Tax Credit, and 
10) FREE-F inanc ing Renewable Energy and Efficiency. 

2.4.2. Organization of the Green Building Strategy Case Studies 

The case studies and their organization shall be briefly discussed here. The full details 

on the case studies are included in Appendix E, which is divided into three sections. 
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There are many ways in which these strategies can be categorized. The categories have 

been chosen because they are easy to understand and because they divide the large 

and diverse number of green building strategies into theme areas. 

Previously, in my study for the City of Vancouver, I divided the green building strategies 

into the following five categories: assessment programs, guidelines, policies, incentive 

programs, and partnerships. However, I found on re-examination for this thesis that 

assessment programs like B R E E A M and B E P A C were more usefully described as rating 

systems or certification systems. This is because they didn't just "assess" green 

buildings, they were designed to give a rating and, usually, certify a building as "green." 

In addition, previous categories of rating systems and guidelines programs overlap, and 

often a rating system like L E E D also act as guidelines. Thus, it makes sense to 

categorize rating and certification systems with guidelines. 

The previous category of "policies" needed to be restructured to be more useful. Some 

of the strategies classified as "policies" are used to adopt guidelines, some to create 

incentive programs, and some to do pilot projects. However, the previous category of 

"incentive programs" was useful, and is here used again but clarified and further defined 

under the new title: "Economic Incentives." 

Finally, government buildings built green as pilot projects were not examined separately 

in the report to the City of Vancouver. These projects act as examples to change 

perceptions and are given their own category in this thesis. Policies like the US Navy's 

that mandate green building standards are similar in nature as they result in models of 

development sponsored by government. Thus the category: Government Building Pilot 

Projects and Policies. 

These additions, deletions, and restructuring have allowed a much more useful 

categorization of the green building strategies. Three models or types of green building 

strategies are examined: 

I. Guidelines, Certification Systems and Rating Systems 

II. Government Building Pilot Projects and Policies 

III. Economic Incentives 
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2.4.3. How the Organization of the Case Studies Helps Frame the Thesis Question 

This reorganization of the case studies is particularly useful because it highlight two 

major trends that are present within the range of green building strategies. These two 

trends will be useful in answering the thesis question. The vast majority of the 

guidelines, certification systems and rating systems have been developed to be used 

voluntarily. 2 3 These strategies were designed to use the power of the market to 

mainstream green buildings. Of the three major categories of green building strategies 

covered, the development of these types of strategies predates the development of 

many government building pilot projects and policies or economic incentives. 

The government building pilot projects and policies that historically followed on the heels 

of the guidelines, certification systems and rating systems, also used the tools 

developed by the guidelines, certification systems and rating systems, but used them in 

a very different way. Where the guidelines, certification systems and rating systems 

tended to be used voluntarily, and used the power of the market, the government 

building pilot projects and policies in many cases take guidelines like L E E D or develop 

their own and mandate or encourage their use on government buildings or even private 

buildings. 2 4 The most significant of these precedents for municipalities is the adoption of 

the "Required" practices of the Santa Monica guidelines in the local building code. 2 5 The 

economic incentives category presents strategies that have been developed parallel to 

the above two major trends: there have been incentives developed to assist in both the 

market-based and government-based green building strategies. 

One of the crucial questions that will be explored is which of the two above approaches 

(market power and government intervention) has the greatest ability to create green 

building programs that are both ecologically comprehensive and mainstreamable? 

Perhaps both strategies working together will have the greatest ability to mainstream 

green buildings. This is seen in case studies in which governments adopt policies like 

L E E D for their own buildings. Yet, if green buildings are going to be mainstreamed 

2 3 This is the case in Austin's residential program, the Green Builder Program Colorado, LEED, Pennsylvania's 
Guidelines, NYC's Guidelines, BC Environmental Guidelines for Post Secondary Institutions, and some portions of Santa 
Monica's Guidelines. It is interesting that the programs that were developed later have some aspects of the "government 
building pilot projects and policies" group: the Pennsylvania and NYC guidelines are used voluntarily on government 
buildings. These distinctions are not intended to be water-tight; rather they are intended to shed light on patterns. 
2 4 Examples include: the US Navy Policy, the Seattle Policy, PATH, Sydney, and Hannover. 
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beyond government-owned buildings, they may need to be adopted into building codes, 

which in Canada are presently not mandated to regulate environmental issues. This 

thesis will examine the green building strategies in the case studies in order to 

understand the main factors that influence the key characteristics of mainstreamability 

and ecological comprehensiveness. 

The following chart shows the organization of the green building case studies in these 

three models. 

Table 6: Green Building Case Studies Organized into Three Categories 
Type of strategy Sub-Type Example 
1. Guidelines, 

certification, and 
rating systems 

a) Guidelines 
system 

0 Santa Monica's Green Building 
Design and Construction Guidelines 
° Pennsylvania's High-Performance 
Buildings Guidelines 
° New York City's High Performance 
Building Guidelines 
° BC Environmental Guidelines for Post 
Secondary Institutions 
° Seattle's Partnership for Resource 
Efficient Schools 

1. Guidelines, 
certification, and 
rating systems 

b) Rating and 
Certification 
system ("green 
building" 
labelling) 

° B E P A C , B R E E A M UK, B R E E A M 
Canada, G B TOOL 

1. Guidelines, 
certification, and 
rating systems 

cj Combinations 
of guidelines, 
rating and 
certification 
systems 

° Austin Green Building Program 
° Green Builder Program Colorado 
° LEED—Leadership in Energy and 
Environmental Design 
° Minnesota Sustainable Design Guide 

2. Pilot projects and 
regulations 

a) Blanket Green 
Building 
Policy— 
government 
policy requiring 
a green 
standard for all 
buildings 

° Naval Facilities Sustainable Design 
Policy 
° City of Seattle Sustainable Building 
Policy 

It is c l a s s e d w i th the g u i d e l i n e s in th is t h e s i s but it h a s qua l i t i es of both c a t e g o r i e s a n d c o u l d b e p l a c e d w i th in the 
" g o v e r n m e n t p o l i c y " s e c t i o n a s w e l l . T h e c a t e g o r i e s a r e i n t e n d e d to b r ing out pa t t e rns , but c a n n o t c o m p l e t e l y 
a p p r o p r i a t e l y d e s c r i b e the c o m p l e x i t y w i th in e a c h s t ra tegy . 
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b) Government 
Pilot Projects— 
government 
(often in 
partnership with 
other groups) 
creates a model 
of development 

° PATH-Partnership for Advancing 
Technology in Housing 
° Sydney, Hannover, PATH 

c) Professional 
Green Building 
Policy—a 
professional 
group agrees to 
encourage 
green building 

0 A P A Policy Guide 
° AIA Green Building Policy 

3. Economic 
incentives 

a) Financial 
incentives for 
regulatory 
reform 

° FCM's Affordability and Choice Today 
(ACT) Program 

3. Economic 
incentives 

b) Energy 
performance 
contracts to 
reduce energy 
consumption of 
present building 
stock 

0 Toronto Better Buildings Partnership 
Program 
0 Financing Renewable Energy and 
Efficiency (FREE) US Federal Savings 
Program 
° B C B C ' s Green Buildings B C Retrofit 
Program 

3. Economic 
incentives 

c) Energy 
efficiency 
incentives to 
owners of 
energy efficient 
buildings 

° Natural Resources Canada Energy 
Incentive Programs 

3. Economic 
incentives 

d) Built Green 
Mortgages that 
give better rates 
to certified 
green buildings 

° Texas Veterans Land Board 
Greenbuilding Mortgage Program 
° Environmental Mortgage Partnership 
(Fannie Mae and USNAHB) 

3. Economic 
incentives 

e) Tax credit for 
those who build 
green 

° New York State's Green Building Tax 
Credit 

Each case study will have the following information: 

I. Central Organization 

II. Dates 

III. General Description 
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The general description includes an analysis of the importance of the particular green 

building strategy in relation to the others—if the program developed the first green 

building guidelines, for example (Austin), or if it has the potential to make green buildings 

accessible to all income levels (Fannie Mae's mortgage program). However, the more 

nuanced, in-depth analysis using the criteria will take place in the next two chapters. 

2.4.3.1. Guidelines, Certification Systems and Rating Systems 

This group of case studies includes green building strategies whose central tool is 

guidelines, certification systems, or rating systems. Although they can be quite varied, in 

all cases these systems are intended to guide buildings towards lower environmental 

impacts in set areas, like energy, waste, and landscape. 2 6 

Guidelines can be detailed, 150 page documents that give designers a great deal of 

practical information. The New York Guidelines, for example, include information 

describing in detail various environmental objectives, technical strategies, performance 

goals, along with resource information and other tips about how to build a green building 

in a certain jurisdiction. However, guidelines can also be much shorter documents. 

L E E D , for example, is 25 pages, but is then accompanied by additional resource 

information, and is expected to be used in conjunction with L E E D courses. Guidelines 

can also act as certification systems—meaning that they can certify buildings with a title 

of "green building." Guidelines can also be rating systems, which rate buildings and give 

them a score that indicates their environmental impact. There are several guidelines that 

are simultaneously rating systems and certification systems: Austin, Colorado, L E E D , 

and Minnesota. 

The guidelines, certification and rating systems examined here include: 

1. Austin Green Building Program (1991): This is a municipal building program that 

includes combined guidelines, rating systems and certification programs for 

residential, municipal, and commercial. The program was the first green guidelines 

program in North America. 

There are many voluntary, market-based guidelines / certification / rating systems that could not be included here, 
including green residential programs in: Wisconsin, Scottsdale, Arizona; Central New Mexico HBA; Kitsap County HBA; 
Suburban Maryland Building Industry Association; Clark County HBA; and the Good Cents Environmental Home Program. 
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2. The Green Builder Program of Colorado (1995): This program is centered around the 

state building guidelines, which also act as a rating system and certification program 

for residential buildings. These were the first residential guidelines to be state-wide. 

3. Santa Monica's Green Building Design and Construction Guidelines (1996): These 

are municipal building guidelines applicable to all buildings except singe family 

residential. These are the first green guidelines to be partially incorporated into a 

local Building Code. 

4. Leadership in Energy and Environmental Design (1997): This is a voluntary, market-

based set of guidelines that also acts as a rating and certification program for new 

and existing institutional, commercial, and high-rise residential buildings. These are 

the first guidelines to position themselves as an industry standard. 

5. Commonwealth of Pennsylvania's Guidelines for Creating High-Performance 

Buildings (1999): These are state building guidelines that offers case studies and 

comprehensive green building information. 

6. New York City's High Performance Building Guidelines (1999): These are municipal 

building guidelines developed for use in the New York City capital construction 

process. The guidelines present a particularly comprehensive selection of practical 

information and strategies. 

See Appendix E for a more detailed description of these programs. 

2.4.3.2. Pilot Projects and Regulations 

This group of case studies includes green building strategies whose central tool is a pilot 

project, series of pilot projects, or regulations that mandate all of its buildings to be built 

to a certain environmental standard. 2 7 Policies like the Navy's (in which government 

mandates green building standards) are similar to pilot projects because they act as 

models of best practices. Because government buildings account for a large amount of 

overall construction, these green building strategies have potential to transform the 

market in which they exist. If a national or international approach is taken (as is 

beginning to be taken now with many US government bodies adopting LEED), the 

impact could transform the national or international industry. 
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One of the potential benefits of requiring green standards for public buildings is that 

private industry would not have to carry the costs of breaching much of the learning 

curve. In addition, private industry would be stripped of any excuses that such buildings 

are not possible if there are many examples already in the public domain. When the 

buildings are built, they have the opportunity to educate the public that uses them about 

the environmental issues that they addressed. Finally, another potential benefit of the 

government testing a green building standard would be that government standards 

should be more likely to be created to meet not just financial goals (as may be present 

with most companies) but also broader ecological and social goals. 

However, political battles and bureaucratic inertia can bog down government programs. 

Through examining and analyzing these case studies, it is hoped to gain understanding 

of what contributes to a program that is both ecologically comprehensive and able to 

mainstream green buildings. Perhaps it will be found that government pilot projects do 

not offer the best way of proceeding towards this goal. The analysis should reveal what 

the important criteria are, and the relationship between the criteria that combine to 

create the desired characteristics of ecological comprehensiveness and 

mainstreamability. 

The government building policies and pilot projects examined here include: 

1. Naval Facilities Sustainable Design Policy (1993): The first blanket government 

policy requiring all buildings (totalling $5 billion annually: roughly one percent of all 

US construction) to adhere to a recognised standard (LEED). 

2. Partnership for Resource Efficient Schools (1996): A partnership between City of 

Seattle Public Utilities and Seattle Public Schools to build schools according to tailor-

made green building guidelines. 

3. Minnesota Sustainable Design Guide (1997): These are guidelines that have the 

ability to rate and certify buildings. It is weighted to reflect regionally important issues 

and is used to build government pilot projects. 

4. Partnership for Advancing Technology in Housing (1998): A comprehensive 

Government-initiated partnership with federal departments and private enterprises to 

speed market acceptance of innovative (green) technologies. 

2 7 U n f o r t u n a t e l y p r i va te l y f u n d e d pi lot p ro jec t s c o u l d not b e i n c l u d e d in the s c o p e of th is t h e s i s . A l t h o u g h c l e a r l y t h e y h a v e 

the po ten t ia l to m a k e a p o s i t i v e i m p a c t , the i r i m p a c t is m u c h m o r e diff icult to a s s e s s u n l e s s t h e y u s e a ra t ing s y s t e m o r 
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5. A P A Policy Guide (2000): A policy guide that encourages American planners to 

engage in variety of alternative development choices. 

6. City of Seattle Sustainable Building Policy (2000): A blanket government policy 

requiring all buildings to adhere to a recognized standard (LEED). 

7. Hannover (2000): A comprehensive pilot project in which the city of Hannover 

created the Kronsberg urban district, consisting of 6,000 units of environmentally 

sensitive housing for roughly 15,000 people. 

8. Sydney Olympic Athletes Village (2000): Another comprehensive pilot project in 

which the world's largest solar suburb was built, containing 650 houses whose main 

source of energy is the sun. 

See Appendix E for a more detailed description of these programs. 

2.4.3.3. Economic Incentives 

There are many economic incentives and financial measures that can be used to 

encourage more sustainable buildings. These include such strategies as changing price 

signals to reflect the true value of resources, e.g.: charging true costs of waste disposal 

and water use. In a broader sense, they include taxing pollution, like carbon or V O C s , 

and taxing energy. As people have to pay the real price for resources and pay for their 

pollution and wastes, the argument goes, the market will change to make better use of 

natural resources. Other strategies include giving incentives, like municipal research 

funds or tax credits for using renewable energy, as in New York's tax credit. 

Most of the economic incentives that impact green buildings in North America have, to 

date, been focused on reaping financial savings from energy efficiency measures. 

Energy is expensive, and getting to be more so, therefore there is a great deal of interest 

in conserving it. However, most of the other resources used by buildings (water, air, 

landscape, the surrounding ecosystem and the various materials used) are undervalued 

in the marketplace. The environmental problems associated with them are considered to 

be an economic externality, so that conserving them is not rewarded financially. For this 

reason, 4 of the 8 case studies detailed here are focused either exclusively or almost 

exclusively on energy savings. 

The economic incentives examined here include: 

cer t i f i ca t ion s y s t e m , in w h i c h c a s e they wi l l b e i n c l u d e d in th is t h e s i s u n d e r that c a t e g o r y . 
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1. FCM 's Affordability and Choice Today (ACT) Program (1990): This program gives 

grants of up to $20,000 to builders, developers; non-profit organizations, and 

municipalities to engage in multi-stakeholder regulatory reform, including (but not 

limited to) sustainable building practices. 

2. Better Buildings Partnership Program (1996): This program brings together the City 

of Toronto, energy utilities, and the building sector to conduct comprehensive energy 

retrofits and some water retrofits with a payback of between three and ten years. 

3. The Texas Veterans Land Board Greenbuilding Program (1996): The first 

environmental mortgage program in North America, this program made 5,757 

housing loans total in 2000, and of that, 3,799 (66%) were Greenbuilding loans. 

4. Financing Renewable Energy and Efficiency (FREE) Savings Program (1997): This 

US federal government program will contract private companies to install energy 

efficient technologies in federal buildings at no cost to the taxpayer using a standard 

energy contract. 

5. Natural Resources Canada Energy Incentive Programs (1998): four programs, 

together worth $60 million over 3 years from 1998 to 2001, focus on improving the 

energy efficiency of Canada's existing and emerging building stock. 

6. Environmental Mortgage Partnership (1999): This initiative includes working with 

lending agencies, home builders, and community partners to establish a set of 

mortgage financing products that are intended to encourage environmentally 

sensitive building. 

7. New York State's Green Building Tax Credit (2000): This tax credit legislation awards 

between 5% and 7% of eligible costs for green buildings (that meet the state's 

requirements) as tax credits. 

These case studies are more fully detailed in Appendix E. 

2.4.4. Summary of the Case Studies 

The case studies listed above form the raw material to be analyzed in the next two 

chapters. Chapter Three will use the primary criteria to analyze which of the green 

building strategies in the case studies are both ecologically comprehensive and 

mainstreamable. The findings may contradict what may be expected at a first glance at 

the case studies. A simple program like the Santa Monica Guidelines may appear at first 

glance to be less interesting than programs like LEED, green building mortgage 

programs, or large models of green development like Sydney Solar Village in Australia 

40 



or the model ecological district in Hannover, Germany. However, the choice to include 

ecological issues in a building code may be, in its quiet way, more revolutionary. 

Chapter Three will present the development,of a list of strategies that are both 

ecologically comprehensive and mainstreamable. In Chapter Four, these strategies will 

be analyzed using the secondary criteria, in an effort to understand the factors which 

may contribute to the successful creation of strategies that are both ecologically 

comprehensive and mainstreamable. 
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C H A P T E R 3—Analys is of Strategies by Primary Criteria 

We, of the world's architectural and design professions, commit ourselves to: 
• Place consideration for environmental and social sustainability at the core of 

our design work. 
• Develop innovative practices, procedures, products, services and standards 

that will enable us to implement such sustainable design. 
• Educate our fellow professionals, our clients, and the general public about 

the value and critical importance of sustainable design. 
• Work to change policies, regulations, and standard practices in government 

and business so that sustainable design will become the fully supported 
standard practice in the building industry. 

• Work to bring the existing built environment up to sustainable design 
standards. 

"Declaration of Interdependence for a Sustainable Future," signed at the 1993 World 
Congress of Architects by AIA, AIBC, and many other architects and institutions from 
around the world. 



3.1. Chapter structure 

This chapter analyses the green building strategies using the primary criteria in order to 

address the first part of the thesis question: which green building strategies are both 

ecologically robust and mainstreamable? The criteria are applied individually to the case 

studies to maintain emphasis on the criteria, which are more at the heart of the thesis 

question than the case studies. It is the qualities of ecological comprehensiveness and 

mainstreamability that are crucial to the thesis question, rather than the case studies. 

The research and key informant interviews will be drawn on to analyze the case studies 

using the primary criteria. 

3.2. Criteria to Assess Ecological Comprehensiveness 

The criteria used to assess the ecological comprehensiveness of the green building 

strategies described in the case studies are: 

=> Does the strategy encourage buildings to incorporate a comprehensive set of 

ecological criteria (in such categories as: energy, water, landscape, materials, waste 

or equivalent)? 2 8 

=> Does the strategy encourage a reduction in resource consumption and waste 

generation of 30% or more? 

3.2.1. Primary Criteria: Strategies Which are Ecologically Comprehensive 

This section will discuss those strategies that completely met the primary criteria for 

ecological comprehensiveness. How or why these green building strategies were able to 

be developed in a way that was ecologically comprehensive is a question that will be 

asked later in the secondary criteria section. 

3.2.1.1. LEED 

L E E D ( U S G B C ' s Leadership in Energy and Environmental Design Guidelines Rating 

system) uses the following resource categories (USGBC 2000a): 

° Sustainable Sites 
° Water Efficiency 
° Energy and Atmosphere 
° Materials and Resources 
° Indoor Environmental Quality 

F o r t he ful l l ist o f s u b - c r i t e r i a s e e the " E c o l o g i c a l C r i t e r i a " s e c t i o n . 
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Through these areas, L E E D meets the ecological criteria set for this thesis, as shown in 

the chart below. The L E E D guidelines are the only case study strategy in which this 

criteria-by-criteria analysis shall be done. It is done here to show the steps that are taken 

to test whether every thesis criterion is present, but it would be too lengthy to include it 

for each case study. 

Table 7: Application of Ecological Comprehensiveness Criteria to LEED 
Thesis criterion and sub-criterion 
established for this thesis to test the 
ecological comprehensiveness of green 
building strategy: 

Environmental design issues present in 
the LEED guidelines that meet the intent 
of the criteria and sub-criteria established: 

Energy Select site in dense area ° Sustainable Sites Credit 2: Urban 
Redevelopment 

Energy 

Select site close to transit, 
walking and biking routes 

0 Sustainable Sites Credit 4: Alternative 
Transportation 

Energy 

Reduce energy use ° Energy and Atmosphere Prerequisite 
1: Fundamental Building Systems 
Commissioning 

° Energy and Atmosphere Prerequisite 
2: Minimum Energy Performance 

0 Energy and Atmosphere Credit 1: 
Optimize Energy Performance 

0 Energy and Atmosphere Credit 3 : 
Additional Commissioning 

° Energy and Atmosphere Credit 5 : 
Measurement and Verification 

Energy 

Use renewable or alternate 
energy sources 

0 Energy and Atmosphere Credit 2 : 
Renewable Energy 

0 Energy and Atmosphere Credit 6: 
Green Power 

Energy 

Encourage clean energy 
transport 

° Sustainable Sites Credit 4: Alternative 
Transportation 

Water Reduce water use 0 Water Efficiency Credit 1: Water 
Efficient Landscaping 

° Water Efficiency Credit 3: Water Use 
Reduction 

Water 

Ensure site water filtration ° Sustainable Sites Credit 6: 
Stormwater Management 

Water 

Use alternate treatment for 
human waste with minimum 
resource use and pollution 

0 Water Efficiency Credit 2: Innovative 
Wastewater Technologies 

Water 

Recharge ground water ° Sustainable Sites Credit 6: 
Stormwater Management 
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Application of Ecological Comprehensiveness Criteria to L E E D (Continued) 

Criteria and sub-criteria established for this 
thesis to test the ecological 
comprehensiveness of green building 
strategy: 

Environmental design issues present in 
the LEED guidelines that meet the intent 
of the criteria and sub-criteria established: 

Landscape Protect vegetation and 
watercourses 

° Sustainable Sites Credit 1: Site 
Selection 

Landscape 

Reuse topsoil ° Sustainable Sites Prerequisite: 
Erosion and Sedimentation Control 

Landscape 

Use integrated pest 
management 

° n/p (Innovation Credits) 

Landscape 

Maximize green space 0 Sustainable Sites Credit 7: Landscape 
and Exterior Design to Reduce Heat 
Islands 

Landscape 

Maximize native plantings 
and wildlife habitat 

° Sustainable Sites Credit 5: Reduced 
Site Disturbance 

Materials Avoid ecologically damaging 
materials 

° Materials and Resources Credit 6: 
Rapidly Renewable Materials 

° Materials and Resources Credit 7: 
Certified Wood 

° Energy and Atmosphere Credit 4: 
Elimination of H C F C ' s and Halons 

° Energy and Atmosphere Prerequisite 
3: C F C Reduction in HVAC&R 
Equipment 

Materials 

Use recycled materials ° Materials and Resources Credit 4: 
Recycled Content 

Materials 

Use materials efficiently ° n/p (Innovation Credits) 

Materials 

Use salvaged materials 0 Materials and Resources Credit 3: 
Resource Reuse 

Materials 

Use local materials 0 Materials and Resources Credit 5: 
Local/Regional Materials 

Materials 

Use durable and low 
maintenance 

° n/p (Innovation Credits) 

Waste Supply recycling facilities ° Materials and Resources Prerequisite: 
Storage & Collection of Recyclables 

Waste 

Supply composting facilities 0 Materials and Resources Prerequisite: 
Storage & Collection of Recyclables 

Waste 

Minimize construction waste 0 Materials and Resources Credit 1: 
Building Reuse 

° Materials and Resources Credit 2: 
Construction Waste Management 
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Application of Ecological Comprehensiveness Criteria to LEED (Continued) 

Criteria and sub-criteria established for this 
thesis to test the ecological 
comprehensiveness of green building 
strategy: 

Environmental design issues present in 
the LEED guidelines that meet the intent 
of the criteha and sub-criteria established: 

Air Minimize air pollutants 0 Indoor Environmental Quality 
Prerequisite 2: Environmental 
Tobacco Smoke (ETS) Control 

0 Indoor Environmental Quality Credit 1: 
Carbon Dioxide (co2) Monitoring 

0 Indoor Environmental Quality Credit 3: 
Construction IAQ Management Plan 

0 Indoor Environmental Quality Credit 4 : 
Low-Emitting Materials 

0 Indoor Environmental Quality Credit 5: 
Indoor Chemical and Pollutant Source 
Control 

Ensure adequate fresh air to 
occupants 

0 Indoor Environmental Quality 
Prerequisite 1: Minimum IAQ 
Performance 

0 Indoor Environmental Quality Credit 2: 
Increase Ventilation Effectiveness 

Light Ensure adequate daylight to 
all inhabitants 

0 Indoor Environmental Quality Credit 8: 
Daylight and Views 

The criteria that are not covered by the guidelines are: (1) the use of integrated pest 

management, (2) the efficient use of materials, and (3) the use of durable and low 

maintenance materials. In addition, although there is passing mention of composting, it 

is offered only weak support, as there are no points offered for it. Composting is one of 

the areas that will come up repeatedly throughout the green building strategies as being 

either ignored or classed with recycling. 

Each of these are important ecological issues, but as LEED includes so many other 

equally important issues not covered by the criteria, it shall be regarded as meeting all 

the criteria. The environmental issues present in LEED that are not included in the 

criteria list include: a "Sustainable Sites Credit" for ecologically sensitive site selection 

that comprises avoiding choosing sites that are (quoted from LEED): 
0 Prime agricultural land as defined by the Farmland Trust 
0 Land whose elevation is lower than 5 feet above the elevation of the 100-year flood 

as defined by FEMA 
0 Land that provides habitat for any species on the Federal or State threatened or 

endangered list 
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° Within 100 feet of any wetland as defined by 40 C F R , Parts 230-233 and Part 22, 
OR as defined by local or state rule or law, whichever is more stringent. 

° Land which prior to acquisition for the project was public parkland, unless land of 
equal or greater value as parkland is accepted in trade by the public land owner. 
(Park Authority projects are exempt.) 

It also includes a "Sustainable Sites Credit" that encourages development of brownfield 

sites, a "Sustainable Sites Credit" that encourages light pollution reduction, an "Indoor 

Environmental Quality Credit" for "thermal comfort" and for "controllability of systems." 

These all address significant ecological issues, but are not likely to be included in any 

other guidelines or green building strategies, as most are not as sophisticated as this 

one. 

The second part of assessing ecological comprehensiveness includes seeing if the 

strategy clearly encourages significant reductions (30% or more) in environmental 

impact using energy, water and other resources as litmus tests for the whole strategy.2 9 

L E E D very clearly encourages energy reductions of between 20% and 60% in new 

buildings and between 10% and 50% in existing buildings. In addition, L E E D clearly 

encourages water reductions of between 20% and 30% from standard practice. 

3.2.1.2. Naval Facilities Sustainable Design Policy and City of Seattle Sustainable 

Building Policy 

Because L E E D meets the ecological criteria, the Navy and Seattle Policies meet them 

because they use LEED. 

3.2.1.3. New York City's High Performance Building Guidelines 

New York's Guidelines was also found to be ecologically comprehensive under the 

definition of this thesis. In the area of the technical assistance, the N Y C guidelines give 

practical information for designers in the following areas: 

° Site Design and Planning 
° Building Energy Use 
° Indoor Environment 
° Material and Product Selection 
° Water Management 

2 9 This 30% will be based on a reduction in two major areas: first, energy, as it is usually measured in percentage 
reductions; and second, water, as low-water fixtures should allow reductions of between 30% and 50%. Other areas are 
much more difficult to quantify in percentages: reductions in landfill waste, for example, and increases in wild life habitat or 
green space, are dependant on the very specific regional use levels. 
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° Construction Administration 
° Commissioning 
° Operations and Maintenance. 

Unlike L E E D , there is not a gap in the following areas: (1) the use of integrated pest 

management, (2) the efficient use of materials, and (3) the use of durable and low 

maintenance materials. There is strong encouragement to use composting. In addition, 

these guidelines do encourage at least a 30% reduction in energy use and water. 

3.2.1.4. The Minnesota Sustainable Design Guide 

The Minnesota Sustainable Design Guide presents "sustainable" building strategies, 

which give practical methods of achieving certain levels of ecological performance in the 

following areas: 

° Site 
° Water 
° Energy 
° IEQ 
° Materials 
° Waste. 

The Minnesota Guidelines include all of the environmental issues encompassed in the 

criteria and sub-criteria except any encouragement of Integrated Pest Management 

(IPM). In addition, there is little useful information on the composting. As with LEED, 

food waste is included under the title of recycling and is dealt with in a way that is 

confusing. However, these are very minor differences, and the guidelines are very close 

to meeting all of the criteria and sub-criteria. 

The Minnesota program does encourage a reduction in resource consumption and 

waste generation of 30% or more compared to standard practice. From the projects 

completed so far, the energy reductions have been the most significant results (Personal 

Interview 2001). Generally the guide is shooting for reduction between 20% - 30% from 

code. Previously the buildings in Hennepin County were designed simply to meet the 

energy code (Personal Interview 2001). 
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3.2.2. Strategies Which Partially Meet the Criteria 

This section discusses those strategies that do not meet all of the ecological criteria, but 

cover enough that they can be seen to be adequate in meeting the ecological criteria 

overall. 

3.2.2.1. Austin's Residential Green Building Program 

Austin's residential "Green Guidelines," used in combination with the "Sourcebook" cover 

a comprehensive set of ecological issues equivalent to the following criteria: 
0 Energy 
0 Materials 
° Water 
° Health and safety 
° Community (from Austin 1998). 

Every thesis criterion and sub-criterion on the expanded ecological criteria list was met 

by this program except there was little or no encouragement of the following four criteria: 

1. First the thesis criterion: "Treat human waste with minimum resource use and 

pollution." Although the original Green Builder program had composting toilets as 

one option, this was not popular and therefore was not included on the present 

version. 

A key informant knowledgeable about the Austin program explains the Austin decision 

this way: 

At some point a program such as ours has to decide if we are going to 
spend our energy working with a very limited number of designers and 
builders on a few buildings that are exceptionally green and individually 
have a high impact but collectively have almost no impact or if we are 
going to work to incrementally change the industry and have a real 
impact. Omission of composting toilets reflects our decision to focus our 
attentions on the builders who are responsible for 99.9% of the homes 
built in our area. 

Certainly the intent to impact the mainstream building industry and try to achieve market 

transformation is a laudable goal. The informant produces strong arguments for focusing 

on those green building practices that have the. broadest possibility of adoption. 

However, it is not clear that the qualities of being ecologically comprehensive and 

mainstreamable are mutually exclusive. It seems possible to tackle this problem by 
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dedicating the largest portion of energy and resources to the tasks that will have the 

largest adoption in the market. Guidelines like LEED and NY include information on a full 

range of more difficult, controversial or experimental green building strategies. To punish 

those builders that do want to try innovative things by not even providing them with 

information resources seems to be an unnecessary extreme. 

Other criteria that were not represented by Austin's residential guidelines include the 

following: 

2. Reuse of topsoil: This is not mentioned because it is standard practice for residential 

builders (Personal Interview 2001). 

3. Maximizing green space and maximizing native plantings and wildlife habitat: While it 

is encouraged to keep "existing vegetation" there is no mention of native plants and 

wildlife habitat. The points for xeriscaping and retaining at least 50% existing natural 

vegetation cover this to some degree. However, they do not expressly encourage 

maximizing green space, as "existing" vegetation may need enhancement to be 

restored back to its previous level of native plants and wildlife habitat. 

4. Ensuring adequate daylight and views to all inhabitants: This is not mentioned in the 

rating system, but it is promoted as part of the program by staff members (Personal 

Interview 2001). 

However, despite these few omissions, the program still covers a most of the ecological 

criteria and encourages a significant reduction in energy and water use. Whether or not 

Austin's program can encourage significant resource reduction when it could be seen as 

legitimizing low-density housing (that is intrinsically less environmentally sound) 3 0 could 

be questioned. However, low-density housing is fueled by consumer demand, and, as 

one of the key informant interviewees noted, Austin does all it can to both promote multi-

family green buildings and "promote people building within the urban core." Therefore 

this strategy will be seen as adequately meeting the ecological criteria overall. 

3.2.2.2. Texas Veterans Land Board Greenbuilding Mortgage Program 

The TVLB Mortgage was developed using the Austin guidelines as a model. Therefore, 

the TVLB program is lacking in many of the areas mentioned for Austin, but also a few 

more. It does not deal with wildlife habitat issues, or transportation issues, or the 
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importance of being placed in an urban community. However, overall, it makes an 

attempt to be comprehensive and encourage significant reductions in environmental 

impact. 

3.2.2.3. Santa Monica's Green Building Design and Construction Guidelines 

Santa Monica's guidelines are structured by the following topic areas (SM 1999b): 

=> Site and Form 
=> Landscape 
=> Transportation 
=> Envelope 
=> Materials 
=> Water Systems 
=> Electrical Systems 
=> HVAC Systems 
=> Control Systems 
=> Construction Management 

These guidelines are different from others in that they are made up of "required" and 

"recommended" practices. They are the first in North America to have some of their 

practices (the required practices) incorporated into the municipal code. While this is 

significant in terms of the impact that it will have on industry, there is no incentive or 

certification given for the industry to go beyond the required measures. Therefore, if it is 

argued that not many builders will exceed the requirements if there is no incentive to do 

so, then those criteria listed below are the omissions from the "required" practices (even 

if they are present in the "Recommended" practices): 

° Select site in dense area 
° Select site close to transit, walking and biking routes 
° Use renewable or alternate energy sources 
° Use alternate treatment for human waste with minimum resource use and pollution 
° Use integrated pest management 
° Maximize green space 
° Maximize native plantings and wildlife habitat 
0 Avoid ecologically damaging materials 
° Use recycled materials 
° Use materials efficiently 
° Use salvaged materials 
° Use local materials 
° Use durable and low maintenance materials 
° Supply composting facilities 
0 Minimize air pollutants 

For analysis of this point, see: Walker 1995; Walker and Rees 1997; EN 1998. 
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° Ensure adequate fresh air to occupants 
° Ensure adequate daylight to all inhabitants 

The above omissions show that if only the "Required" practices are counted the program 

should be considered to not meet the criteria for ecological comprehensiveness. 

However, if the "Recommended" practices are also included then almost all of the 

criteria have representation in the guidelines. If both recommended and required 

practices are counted, only those below are missing: 

° Select site in dense area 
0 Select site close to transit, walking and biking routes 
° Use alternate treatment for human waste with minimum resource use and pollution 
° Avoid ecologically damaging materials 
0 Use local materials 

Most of the guidelines studied have some incentives in place to encourage builders to 

achieve a certain level of performance in a variety of environmental areas, like 

accreditation as a "green building." However most of the other guidelines—like New York 

and Pennsylvania—do not have a way of requiring that their design guidelines are used. 

Therefore it makes sense to give Santa Monica the benefit of the doubt and assume for 

the sake of argument that they will create an incentive for their builders to cover the 

"Recommended" practices. Analyzing the guidelines this way, they meet the criteria for 

ecological comprehensiveness. Finally, the guidelines meet the thesis criterion for 

encouraging significant ecological change. Santa Monica requires between 20% and 

30% less energy use than California's Title 24 regulations. The water practices should 

reduce water use between 30% and 50%. 

3.2.2.4. Pennsylvania's Guidelines for Creating High-Performance Buildings 

Pennsylvania's Green Design Systems covers: 

° Green Team Building and Goal Setting 
0 Site 
° Enclosure 
° Mechanical 
° Interiors 
° Materials 

Although most of the major criteria areas (energy, water, landscape, materials, waste, 

air, light) are referred to at least obliquely, these guidelines are wordy and lack the 

punchy, pithy character that most guidelines strive for and guidelines like L E E D manage 

to achieve. These guidelines are written in paragraph form, and no measureable 
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performance targets are suggested anywhere. Most of the recommendations fail to be 

operationalized. Although these guidelines did not have difficulty touching on solutions 

like composting, alternate sewage treatment, and alternate site water treatment, the fact 

that they are written in very abstract language almost ensures that these strategies will 

not be well understood by the reader. A key informant interviewee who worked to 

develop the guidelines noted that there was political pressure to deliberately obscure the 

more controversial green building practices like composting, composting toilets and 

green roofs. Significantly, the guidelines point designers to L E E D or other "ratings 

systems" or "checklists" to assist in the design process. 

3.2.2.5. Hannover World EXPO Model Ecological District 

The Kronsberg houses have the following features (from E X P O 2000): 

° C O 2 emissions reduced by 60% through: 
=> efficient local district heating 
=> co-generation power stations 
=> energy-saving programs 
:=> wind and solar power 

0 Groundwater is conserved though: 
=> percolation channels that filter water back to ground 

0 Potable water is conserved through: 
=> technical measures 
=> water savings information 

° Construction site waste is reduced through: 
=> programs that helps construction companies sort waste into categories 

0 Domestic waste is reduced through: 
=> composting programs in district gardens 
=> sorted waste programs 

0 Site soil will be reused on site for: 
=> sound barriers 
=> sight screens 
=> viewing embankments 
=> landscaping features 

This seems to indicate that the strategy has incorporated every criteria and sub-criteria 

of the expanded ecological criteria list except the following: 

=> Select site in dense area 
=> Select site close to transit, walking and biking routes 
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=>. Use alternate treatment for human waste with minimum resource use and pollution 
=> Protect vegetation and watercourses 
=> Use integrated pest management 
=> Maximize green space 
=> Maximize native plantings and wildlife habitat 

In addition to the entire materials, air and light criteria and sub-criteria were not present. 

However, it is very difficult to know without visiting the area if these are standard practice 

there or if they were actually omitted3 1 For example, European cities tend to develop 

closer to transit and pedestrian links, and it may be taken for granted that the site should 

be close to these amenities. Overall, the development seems to meet the majority of the 

ecological criteria. 

3.2.2.6. Sydney Olympic Village 

Each of the 650 homes in Sydney Olympic Village has the following features: 

=> Energy 
=> solar power cells, which turn the house into a mini-power station and feed power 

back into the grid 
=> optional 'Green Power' from renewable energy that is now available throughout 

most of Australia 
=> solar water heaters, with a back-up of gas 
=> passive solar design to capture appropriate levels of heat and light (using 

sunroofs and light corridors) and block excess heat 
=> native plants and fabric coverings provide shading to keep out excess heat 
=> insulation keeps out extreme temperatures 

high efficiency lighting and appliances 
=> location that is near public transit, shops and community amenities 
=> energy use will be reduced 50% from standard practice 

=> Water 
=> water-saving faucets and fixtures to save energy and water 
=> a dual water system which allows recycled water use for toilets and gardens after 

the Games 
=> water use will be reduced by 30% from standard practice 

=> Landscape 
=> native plants used 

=> Materials 
=> an up to 80% reduction in the use of the toxic plastic PVC 3 2 for plumbing, cabling 

and other fixtures 

B e c a u s e m o s t of t h e d e t a i l e d in fo rmat ion o n th is pro jec t w a s in G e r m a n , it w a s diff icult to d o m o r e e x t e n s i v e r e s e a r c h . 
3 2 T h e r e a s o n for a v o i d i n g P V C (po lyv iny l ch lo r i de ) is that its m a n u f a c t u r e , u s e a n d d i s p o s a l r e l e a s e s h a z a r d o u s 

c h e m i c a l s i n c l u d i n g d i o x i n . D i o x i n h a s b e e n l i nked to bir th d e f e c t s , c a n c e r a n d h o r m o n e d i s rup t i on ( G r e e n p e a c e 2000). 
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=> vinlyl / P V C flooring was avoided and ceramic tiles and timber were used instead 
=> Australian plantation timber and Forest Stewardship Council certified 

"sustainable" timber 

=> Waste 
=> approximately 92% of construction waste was redirected from the landfil through 

the construction waste recycling 

=> Air 

=> Reduced use of automobile transport wil reduce air pollution in this area 

Light 
=> 90% of homes are oriented for optimal solar gain 

The results of these green building measures at the Solar Village are that: 
=> Roughly 7,000 tonnes of carbon dioxide (CO2) emissions will be avoided every year 
=> One million kilowatt hours of renewable and non-polluting energy will be generated 

every year on site 
=> Roughly $800 in annual savings on energy bills will be created for each Solar Village 

unit (Greenpeace 2000). 

On first glance through the material, it appears that the only areas which might meet the 

criteria for being ecologically comprehensive are energy and water. It is difficult, 

however, to compare a built project with guidelines. The buildings that will be built under 

any given set of guidelines will certainly not include all of the ecological design issues 

covered in the guidelines. This is the case at the Athletes' Village as well. Greenpeace's 

Environmental Guidelines for the Summer Olympic Games, adopted by the Sydney 

Olympic Committee, focused on the following seven key issues: 

• toxic contamination 
• energy use 
• refrigeration & airconditioning 
• alternatives to P V C 
• timber use 
• water use 
• transport 

In addition, it is clear from Greenpeace's Environmental Assessment Of The Sydney 

2000 Olympics that there were extensive efforts in a variety of environmental areas that 

did not translate into reality. For example, Greenpeace used the Guidelines to lobby for 

grey water and black water collection systems, which were not used. The plan was to 

produce green electricity from bio-gas and to use the waste product to form nutrient-rich 

fertilizer. In addition, Greenpeace used the Guidelines as a basis from which to lobby for 
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the inclusion of a much larger number of bicycle lock-up facilities throughout the Olympic 

site. However, this was not implemented. 

In addition to the problem of comparing a built product with guidelines, there is the 

added complication at the Sydney Olympic site that many of the initiatives taken there 

were taken throughout the site, and not focused on one site in particular. Therefore an 

examination of the environmental initiatives taken on the broader site reveals that the 

information above gives only part of the picture. The initiatives below reveal programs 

and design features that cover a broader selection of the ecological criteria: 3 3 

=> Where feasible, existing buildings were recycled and renovated instead of being torn 
down to create newer buildings. This was the case in one-third of the sport venues: 9 
of 28 buildings were held in already-existing venues. 

=> The wider Homebush Bay site, host to the Olympics, has historically been the site of 
massive dumping of domestic, industrial and commercial wastes, including 
hazardous wastes. The remediation technology to clean up the site was innovative 
because it did not release toxic emissions. It was remediated and changed from 
wasteland to parkland. 

=> Over 320 fridges with environmentally safe refrigeration chemicals were used 
throughout the site (although not specifically at the Athletes' Village). 

=> A network of cycleways was created throughout the Olympic site. 
=> Extensive public transit infrastructure included an Olympic rail loop that moves 

50,000 people / hour, thousands of buses, and rail links to both international and 
domestic airports. 

=> Over 500 solar and electric buggies (with the facilities to recharges them made 
available in the buildings) were provided through the games for officials and athletes. 

=> A water reclamation and management scheme (WRAMS) was implemented 
throughout the Olympic site which treats stormwater and sewage to be recycled for 
non-potable uses. 

=> All stormwater on site is treated naturally through a series of water quality control 
ponds, which also act as habitat for waterfowl and other species. 

=> One of these ponds provides habitat for the endangered green and golden bell frog 
species. 

=> After being treated naturally, the stormwater is moved to the Water Treatment Plant 
for final treatment before it is reused for non-potable purposes such as toilet flushing 
and irrigation. 

=> The innovative wastewater reclamation plant uses microorganisms to biologically 
treat up to 2.2 mega litres of sewage per day. 

Given the relatively ecologically comprehensive nature of the overall features included 

on the Olympic site combined with the features in the homes, the Sydney Solar village 

should be considered to meet the ecological criteria. 

56 



3.2.3. Strategies Which Are Less Than Comprehensive 

This section discusses those strategies that do not meet enough of the ecological criteria 

to be considered ecologically comprehensive. 

3.2.3.1. PA TH-Partnership for Advancing Technology in Housing 

The only two measurable ecological goals of this program that are (1) energy efficiency 

(the goal being to cut energy use of new housing by 50% and reduce energy use in 15 

million existing homes by 30%) and (2) durability (the goal being to reduce maintenance 

costs by 50%). Overall, PATH estimates that by 2010, the technologies that have been 

used in the PATH program will prevent 39 million tons of carbon from entering the 

atmosphere every year and collectively save consumers approximately $18 billion 

annually (PATH 1999). However, the demonstration projects do respond to a 

considerably broader spectrum of ecological issues. Unfortunately, though, they include 

other environmental features in what seems to be a random fashion, so that it is hard to 

analyze the inclusion of these other environmental features in a systematic way. Most of 

the PATH projects studied in the case study appear to have basic energy and water 

reduction features, and air quality features. Beyond that, there is a great deal of variation 

in whether or not they incorporate further environmental features. 

3.2.3.2. The Green Builder Program of Colorado 

The Green Builder Program of Colorado gives a designation of a "Built Green" home if a 

building has certain energy efficiency requirements and a minimum number of green 

features selected from the following checklist categories (HBAMD 1999b): energy 

requirement, land use, waste management, energy use, materials, and water. At first 

glance, compared to the ecological criteria, the entire categories of landscape, air and 

light seem to be omitted. However on closer inspection, all of the ecological criteria and 

sub-criteria are represented in the guidelines except the following: 

=> Energy 
=> Select site in dense area 
=> Select site close to transit, walking and biking routes 
=> Encourage clean energy transport 

=> Water 

3 3 The below information is from the following sources: Buzacott 1996; Spooner 1998; Greenpeace 2000a,b; Pacific 
Power 2000; Posbic and Rever 2001. 
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=> Use alternate treatment for human waste with minimum resource use and 
pollution 

=> Landscape 
=> Use integrated pest management 
=> Maximize green space 
=> Maximize native plantings and wildlife habitat 

=> Materials: although there are some of the following categories encouraged, these 

guidelines specifically asks for certain materials (like recycled content underlayment) 

that might help assist the designer in finding recycled materials, but is also likely to 

stop creative solutions. In addition, there are almost no salvaged products 

encouraged. The following is a list of those criteria that have no corresponding 

ecological issues represented in the guidelines: 

Avoid ecologically damaging materials 
=> Use materials efficiently 
=> Use salvaged materials 
=> Use local materials 
=> Use durable and low maintenance 

=> Waste 
=> Supply composting facilities 

=> Light: There are no requirements for daylighting 
=> Ensure adequate daylight to all inhabitants 

The above omissions demonstrate that the program does not cover a diverse range of 

the ecological criteria, and it does not go far enough in encouraging significant 

reductions. 

One major criticism of this program is the prescriptive nature of its green building 

checklist—it runs the risk of stifling creativity and allowing engineers and designers to 

come up with solutions that are totally new, and use much less resources. 

There may also be further ecological problems with the Colorado program. It is 

significant that an ecological footprint analysis of housing in Canada revealed that an 

R2000 detached house (at 1.26 ha/capita) had a larger ecological footprint than either a 

townhouse (at 1.18 ha/capita), a walk-up apartment (at 0.96 ha/capita), or a high-rise 

apartment (at 0.90 ha/capita) (Walker 1995). Therefore, it may be argued that despite 

the broad application of this program, it may in fact be doing some damage in that it may 
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be legitimizing a housing form that is typically more resource- and waste-intensive. 

Unlike the Austin program that actively promotes a multi-family component to its green 

building program, and actively promotes living in the urban core, Colorado may in fact be 

promoting a housing type that is encourages sprawl and is ecologically destructive. 

3.2.3.3. APA, AIA, and AIBC Policy Guides on Sustainability 

All three of these policies are ultimately able to be categorized as less than 

comprehensive because they do not encourage significant reductions (reductions of 

30% or more) in resource consumption and waste generation. However, the A P A policy 

is also not particularly ecologically comprehensive, in part because it is focused on 

development in general, and not building development in particular. The A P A Policy 

Guide on Planning for Sustainability encourages all of the thesis sub-criteria in the 

energy and water categories, several from landscape and waste, and covers several 

other ecological criteria that are more focused on community development than building 

development. Overall, it is a fairly broad range of ecological issues that is covered. 

However, there is no target given for reduction of environmental impact, so it fails on the 

second part of the criteria. 

The A lA 's Guide to Environmentally Sustainable Architecture is more focused on 

buildings. It is also a more ecologically comprehensive guide to environmentally 

sensitive buildings (AIA 2001). Between the AIA Guide and the AlA's "Declaration of 

Interdependence for a Sustainable Future," most of the major criteria (energy, water, 

landscape, materials, waste, air, light) are covered in at least some minor way. These 

guides are both written in generalities and do not point to all of the individual ecological 

thesis sub-criteria established for this thesis. 

Significantly, the A lA 's Guide suggests more significant reductions in energy use than 

most of the strategies examined here. It states that: "A goal of reducing energy costs by 

60 percent through innovative design is achievable in most cases." However, it does not 

include performance targets for any other environmental issues, which implies that any 

change would be enough. This means that it does not encourage significant change in 

the whole range of environmental features. 
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T h e Hannove r pr inc ip les—adopted by the Architectural Institute of Brit ish C o l u m b i a — a r e 

e v e n more genera l a n d abstract . They do not cover the major eco log ica l criteria c reated 

for this thes is , and they do not encourage signif icant reduct ions in env i ronmenta l impact. 

3.2.3.4. The Energy-Based Economic Incentives 

A s d i s c u s s e d previously, a disproport ionate number of the economic incent ives dea l with 

energy sav ings a lone, and therefore they tend not to be ecolog ica l ly comprehens ive . 

Thus , they fail not b e c a u s e they do not require signif icant reduct ions—but b e c a u s e they 

only encou rage envi ronmental change in the single a rea of energy, or energy plus one 

or two other a reas like water and indoor air. Of the energy -based strategies that offer 

s o m e potential of being ecologica l ly comprehens ive , the Fann ie M a e Mor tgage program 

holds part icular potential for taking the s u c c e s s e s of the T V L B even further. 

Unfortunately, it is s o far underdeve loped. 

That is not to s a y that the eco log ica l benefits are not great from these programs. S o far, 

for examp le , the Better Bui ld ings Partnership in Toronto has avo ided 72,000 tonnes of 

CO2 every year ; created roughly 3000 person years of employment ; saved roughly $6 

mil l ion in energy and other costs every year; and 155 bui ldings within the Ci ty of Toronto 

have undergone improvements. However , the 72,000 tonne CO2 reduct ion that has so 

far been ach ieved only t ranslates into 4 % of the former Ci ty of Toronto 's target. It is 

expec ted that the fu l l -scale program, which has been in operat ion s ince M a y 4 t h , 1999, 

has the potential of avoid ing 3 mill ion tonnes of CO2 (Toronto 1999, 2000 ; Tay lo r 1999). 

3.3. Criteria to Assess Mainstreamability 
T h e s e c o n d set of primary criteria are those that a s s e s s the mainstreamabi l i ty of the 

g reen bui lding strategies. T h e intent of the these criteria is to a s s e s s whether or not the 

strategy has the ability to mains t ream green bui ldings. Th is is measu red by ask ing the 

fol lowing quest ions : 

=> D o e s the strategy have the ability to make green building products and pract ices into 

s tandard pract ice, or at least a broadly acceptab le alternate p rac t i ce? 3 4 

=> W h a t percentage of the market is built us ing the g reen bui lding program, or, 

alternately, how many bui ldings have been (or are expec ted to be) built? 

3 4 This measure is somewhat discretionary. It defies a strict measurement like simply the use of market saturation and will 
therefore be assessed with reference to the responses from the interviewees. 
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3.3.1. Primary Criteria: Strategies Which are Mainstreamable 

3.3.1.1. A ustin's Residential Green Building 

One of the key informant interviewees experienced with the Austin program explained 

that he believes that the biggest success of the Austin residential program "is the way 

that the construction industry has evolved over the ten years that this program has been 

in place." He. points in particular to the fact that the green building program has changed 

industry standards, not just for sophisticated architects and builders but for production 

builders who build in the lower price ranges. There have been solid increases in the 

numbers of buildings assessed under the program, particularly the residential program: 

=> In 1996 400 homes were rated 
=> In 1997 nearly 600 were rated 
=> In 1998, the program rated 19% of all homes built in Austin (Personal Interview 

1999) 
=> For the year Oct 1 s t 1999 to Sept 30 t h 2000, 688 of the 2,200 homes built in the 

Austin Energy Area were rated by the program—that is 31% (Personal Interview 
2001) 

However, the program has also had a large impact on surrounding municipalities. 

Builders that use the rating system in Austin use the same specs (specifications for 

things like recycled countertop), products and practices outside of the area. One of the 

key informants noted that most of the 4 or 5 star (higher) rated homes are outside of the 

service area, as the service area is in the inner city where people are less interested, 

and less able to pay for more sophisticated housing. 

In addition, the nearby Texas Veterans Land Board Mortgage program should be seen 

as a testament to the leading role that the Austin, Texas Program has played and the 

kind of impact that such an important and well-orchestrated program can have on the 

culture of an entire state. The TVLB Mortgage program developed its rating system with 

assistance from Austin (TVLB 2001) and it relies on much of the Austin Green Building 

Program's resources. 

The Austin Green Building program meets both of the mainstreamability criteria. It has 

already achieved significant market transformation. If the percentage of market share 

continues to rise as it has done over the last few years, the program seems able to 

continue to transform the market at an increasing rate. 
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3.3.1.2. Green Builder Program of Colorado 

The Green Builder Program of Colorado built almost 3,000 "Green Built" homes between 

1997 and 2000. One quarter of new home shoppers in metro Denver are aware of the 

Green Builder program (HBAMD 1999a, 2001). 

3.3.1.3. Santa Monica's Green Building Design and Construction Guidelines 

As of March 1 s t, 2001, all buildings built in Santa Monica that qualify (this is in effect all 

buildings except single-family housing) will be mandated to use the guidelines' 

"Required" practices. Therefore, these guidelines will influence 100% of these buildings 

built in the city. As noted by the key informant for Santa Monica, the City is in the 

process of building the first two buildings that will use these guidelines. One is a single 

room occupancy affordable housing project, which far exceeds the requirements of the 

guidelines. The other is a city police headquarters. 

3.3.1.4. LEED—Leadership in Energy and Environmental Design 

L E E D is the only system in existence today that has the potential to become a North 

American industry standard in the near future. L E E D is now the required standard for all 

buildings built by the US Navy and the City of Seattle. In addition, L E E D is used as an 

acceptable alternate to the in-house guidelines in Austin's commercial program, and is 

being considered for adoption as a standard by many cities, including New York City 

("Green" 1999), Santa Monica (Personal Interview 1999) and many more. If the 

guidelines continue to be adopted by building owners, organizations and even whole 

cities across North America, then they may become the industry standard. L E E D 

Guidelines have already been used and assessed in over 30 pilot projects (Cole 1999). 

Like no other green building strategy, L E E D seems to have the ability to transform the 

entire North American market. While complete market transformation is the goal, to 

measure this would require the establishment of a baseline of present buildings, which is 

difficult due to the fact that there is so little reliable research available on the existing 

market (Personal Interview 2001). A larger impediment to true transformation of the 

market to an environmental standard is that fact that L E E D presently covers only 

commercial and high-rise residential new buildings. With the future development of low-

rise residential guidelines, operations and maintenance guidelines, and commercial 

interiors and renovation guidelines, LEED will be better able to effect complete market 
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transformation. However, the challenges to the possibility of LEED becoming an industry 

standard will be discussed further as this analysis progresses and in the concluding 

chapter of this thesis. 

3.3.1.5. Naval Facilities Sustainable Design Policy 

In the ecological criteria section, the Navy's policy is considered to be ecologically 

comprehensive because LEED is. However, in this section, the Navy is not considered 

to be mainstreamable simply because LEED is mainstreamable—they are each 

successful for very different reasons. The LEED guidelines are a voluntary, market-

based rating system, while the Navy's policy is a mandatory policy for all buildings built 

by the Navy. 

The U S Navy's policy is considered to have the ability to mainstream green buildings 

essentially because of the size of the market that it commands. The N A V F A C policy is 

the first blanket government policy in North America requiring all buildings—totalling $5 

billion annually: roughly one percent of all US construction—to adhere to a recognized 

green standard. N A V F A C administers domestic construction for the Marines, the Air 

Force, the Navy and also does some Army construction. N A V F A C builds everything from 

homes to schools and hospitals. This policy amounts to extensive support for more 

environmentally responsible buildings (NAVFAC 1998, 1999a,b; U S D N 1999). 

3.3.1.6. Minnesota Sustainable Design Guide 

Hennepin County, Minnesota, is presently using the Minnesota Design Guide to build six 

buildings, one of which is complete. The Minnesota Department of Natural Resources 

has used it to build four or five buildings, the University has used it to build four or five, 

and the state has used it to build three or four buildings (Personal Interview 2001). In all 

there are between twelve to fifteen buildings built by the institutions that participated in 

its creation (Personal Interview 2001). There are already six on the "Case Study" section 

of the website, which includes details on all of the strategies that the buildings used. 

In addition, there are numerous private groups that are using the design guide informally 

to guide their designs. Private individuals do their own rating; there is at present no 

certification program. It is used on an honour system. This is interesting as it is very 

different from Austin, where concern over private companies using the rating system 
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improperly—and without the necessary training that the Austin program offers—led to 

Austin taking its rating system off the website (Personal Interview 2001). A manager of 

the Minnesota Guide noted that because of the extensive input of the local design, 

engineering and building community in the creation of the guidelines, he does not expect 

to have the problems experienced in Austin. 

Hennepin County, which is a regional body made up of municipalities, is committed to 

using the design guide for five years, of which they are in the second year (Personal 

Interview 2001). It is expected that the use of the guide will be renewed after the five-

year limit is over. The guide has already changed some of Hennepin County's standard 

practices, like the designer selection process, which now includes a request for 

information about the ability and background of the designer to do sustainable design. It 

is to be used on all projects over $100,000, both new buildings and renovations. Almost 

all of the construction that is done in Hennepin County is over that limit, so almost 

everything will have to use the guide. Hennepin County is also promoting the guide to its 

member municipalities. 

Market transformation of the whole state is a goal of the program (Personal Interview 

2001). Given its use so far, it is very likely that it will be able to either mainstream green 

building practices or at least make them into an acceptable alternate practice—not just 

for institutional buildings but for the building industry throughout Minnesota. Therefore, it 

meets the criteria for mainstreamability. 

3.3.7.7. PA TH--Partnership for Advancing Technology in Housing 

Through its extensive demonstration projects, in many ways, PATH, like Austin, has 

already built so much that it has, to some degree, already at least made green building 

practices an acceptable alternate practice. There are three stages of testing 

technologies: "field evaluations," "demonstrations," and "national pilot projects." Field 

evaluations, the first step, evaluate technologies on a small scale and compile 

comprehensive information on the technologies to assess whether or not they meet 

PATH 'S goals. Demonstrations are projects consisting of 25 or more homes. These 

projects assess how green building practices and technologies work at a community 

scale. National pilot projects consist of hundreds or thousands of homes, and they are 
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intended to serve as models of excellent practice (PATH 2000). They are taken as 

examples of both building construction and planning principles. 

There are five national pilot projects underway (which consist of hundreds or thousands 

of homes): Village Green, LA; Playa Vista, LA; Civano, Tucson; Stapleton Airport, 

Denver; and Summerset, Pittsburgh. 

Village Green, Los Angeles is an affordable housing development where 180 of the 186 

units will use photovoltaic panels for as much as 90% of their electrical needs. Added to 

other energy efficiency features this will mean 40% utility bill reductions. The 

development is located near the Transit Station, making alternate transport possible. 

Playa Vista, Los Angeles is a joint PATH project and Energy Star demonstration project. 

This brownfield redevelopment/urban infill project will build as many as 13,000 

residences that have improved energy efficiency, good indoor air quality and reduced 

waste. 

As of 1999, Civano, in Tucson, Arizona, has started selling homes. Features of this 

development include passive solar, rain harvesting, photovoltaics and solar hot water to 

achieve energy savings of as much as 50%. Water-saving technologies achieve water 

reductions of as much as 65% compared to the average residence in this area (Smith 

1998; Civano 1999; P P A 1999). Civano is also a demonstration project for the American 

Lung Association's Health House Project, which targets demonstrations of good indoor 

air quality (PPA 1999). 

Stapleton, Denver, Colorado is a new, mixed use, model sustainable community. The 

Stapleton Plan calls for a neo-traditional, pedestrian-oriented community featuring 

renewable energy, energy efficiency, recycled material, affordability, and natural 

resource conservation (PPA 1999; Hill 1998; Knack 1996). 

Summerset, Pittsburgh, Pennsylvania will build 336 single family homes, 121 

townhouses, and 256 apartments in a brownfield redevelopment/urban infill project. The 

homes will use energy and water efficiency measures, recycled materials, and 

renewable energy sources (Former 1999). 
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3.3.1.8. City of Seattle Sustainable Building Rolicy 

This policy mandates that all of the City's buildings will be built to L E E D , and therefore 

has the ability to make green building into at least an acceptable alternate practice, as 

major designers and developers will have to develop expertise in this area. There are 

two buildings under construction that are using the Seattle policy, and more in the design 

phase. 

With the rising costs of energy it is also likely to have increasing appeal to both the 

government and the private sector (Personal Interview 2001). The City of Seattle 

recently passed a resolution that states that because of the "current volatility in the 

regional energy market" and the "low water reservoirs on rivers that feed Seattle hydro

electric projects" there is an increase in energy cost at the same time as the City needs 

to buy energy. The Mayor and Council have created a resolution calling for acceleration 

of the City of Seattle's Green Building actions (City of Seattle 2001). City council is 

interested in possible code changes that would encourage more energy efficiency 

measures in the private sector as well. With this new development, it looks like this 

policy's ability to mainstream green buildings will be even greater. 

3.3.1.9. Hannover Ecological District and Sydney Olympic Village 

Both of these large demonstration projects have the ability to prove that green building 

practices, materials and technologies are viable. In addition, the world exposure that 

both of these received will help. Although it is impossible to measure the success that 

these kinds of pilot projects have on mainstreaming green buildings beyond the buildings 

that they actually build, it is undeniable that their impact can potentially go much further. 

Even if either of these were simply judged on the buildings built in their individual project, 

it would be significant enough to mainstream green building practices in the region. 

However, of course the impact is international. 

3.3.1.10. Texas Veterans Land Board Green Building Guidelines 

The TVLB program is interesting and significant because it is the first mortgage program 

created in North America to tie environmental building features beyond energy features 

to reduce interest rates (EBN 1997). The TVLB (1998) reports that many homes have 

gone through the program and that the program is a success. One measure of this 
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success is the fact that in 1998 the TVLB wanted to use the program's guidelines to 

design four new long-term care facilities that it funded. Another is that the green building 

program will save one specific homeowner over $20,000 in interest and up to $10,000 in 

energy savings over the years (TVLB 1998). Finally, and most significantly, a senior 

manager at TVLB noted that in 2000, the total housing loans made by TVLB were 5,757. 

Out of that total, 3,799 were Greenbuilding loans. Therefore, Greenbuilding loans 

account for roughly 66% of the total number of loans made in 2000. 

3.3.2. Strategies Which Partially Meet the Criteria 

The strategies in this section are here because it is difficult to say whether or not they 

will be able to be mainstreamed. However, even if it is possible that the strategy will 

make green building products and practices into standard practice, or at least a broadly 

acceptable alternate practice, it will be a much more difficult task than with the other 

case studies. 

3.3.2.1. Pennsylvania and New York's High Performance Guidelines 

Both of these guidelines are adopted voluntarily. The process of getting government 

agencies interested in using the guidelines is, then, a process of marketing them, and is, 

therefore, subject to the political wind and the individual in charge. In both places, there 

are only one or two full-time equivalents on the job. The process of marketing something 

new to governments can be slow, as governments are notoriously bureaucratic and 

prone to entrenched inertia. A key informant who is involved with the implementation of 

the Pennsylvania guidelines noted that in Pennsylvania, there are 2600 local 

municipalities, 502 school districts, and 128 colleges and Universities and all of this 

makes coordination and marketing of green buildings very difficult. Another informant 

who worked in developing the Pennsylvania guidelines blamed the resistance and inertia 

on the conservative political climate present in Pennsylvania. In New York, many of the 

schools were interested in using the guidelines, but a key informant noted that many of 

the uniformed services like police and fire departments were very resistant. 
r 

In N Y they have built several buildings and presently have 14 projects in different 

phases of design and construction. In Pennsylvania, they have built two buildings using 

the guidelines, and awarded one lease of a green building. In both New York and 
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Pennsylvania, there seems to be some possibility that these programs will be watered 

down or cut before they have much effect. This is not a large possibility—the greatest 

possibility is that they will live on to mainstream green buildings. However, this fate does 

not seem as sure as the case studies assessed above. 

The other reason that the New York and Pennsylvania Guidelines can not be seen as 

fully meeting the two criteria that asses mainstreamability is to acknowledge the impact 

of guidelines / rating systems like LEED. Without guidelines / rating systems like L E E D , 

guidelines like Pennsylvania's and NY's would be less likely to receive the political 

support that they presently enjoy. Without the continued existence of L E E D , which is the 

backbone of the very influential policies at the Navy, at Seattle, and is used as back-up 

by many institutions (New York and Pennsylvania included) the NY and Pennsylvania 

programs would be less able to point to a coherent trend of successful, affordable, 

politically attractive green buildings. Therefore these programs cannot be understood to 

have the same ability to mainstream green buildings as programs like L E E D , and proven 

programs like Austin. 

In Pennsylvania, there is already one building built to environmental standards, the 

Department of Environmental Protection's Southcentral Regional Headquarters. Several 

other State agencies are in the process of using the guidelines to design their buildings 

(Personal Interview 2000). This policy does have the potential to at least make green 

building an acceptable alternate, if not to mainstream green buildings. There is some 

concern that due to political nervousness and lack of support, the program may never 

get off the ground. 

In New York, the program started small but now there is some involvement with most 

new buildings and major renovations. The key informant interviewee who works,with the 

implementation of the guidelines noted that a central part of the job is outreach to about 

20 client groups (the DDC administers buildings for various city agencies). About half to 

three quarters of these groups have expressed interest in building with these new 

guidelines. The key informant noted that the most important tool is the outreach into 

agencies that build through the DDC. The major task, then, is to build a broad base of 

support and legitimacy for the project. 
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3.3.3. Strategies Which Failed to Meet the Criteria 

3.3.3.1. APA, AIA, AIBC Sustainability Policies 

Although professional policies and guides have the potential to have a large impact on 

the building industry in combination with other government policies and guidelines, 

voluntary professional guidelines and the adoption of general principles necessitates no 

action on anyone's part. These professional guides can even contribute, at worst, lead to 

a sidelining of the issues. Whatever they do, their potential to mainstream green building 

practices by themselves is minimal. At best, however, they can act as a statement of 

what the profession intends to do which supports broader actions and changes. 

The adoption of guidelines by a large professional organization has the potential to 

influence the thoughts and actions of an entire profession. Given that there are, for 

example, 30,000 A P A members across the USA, 65% of whom work for state and local 

government agencies (APA 2000), and many others directly for development 

companies, a policy like this can have a large impact. 

However, voluntary professional guides and policies are also easily ignored. In addition, 

because the A P A , AIA and AIBC guides are very general, they are not focused on 

implementation and are more complicated and less user-friendly than most of the 

guidelines, certification systems and rating systems that outline precise actions to be 

taken. Perhaps it would be more useful for professional organizations to adopt 

measurable and more practical guidelines like LEED. 

3.4. Strategies Which are Ecologically Comprehensive and Mainstreamable 

The criteria that assess ecological comprehensiveness were more challenging than the 

criteria that assess mainstreamability. Therefore the strategies that both met and 

partially met the ecological criteria shall be included, while only the strategies which met 

the mainstreaming criteria will be included. This is necessary in order to have enough 

strategies to explore. 

Using the criteria, the following green building strategies are both ecologically 

comprehensive and have the ability to mainstream green building practices: 

Table 8: Case Studies That Met the Primary Criteria 
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Those that met the criteria for being Those that also met the criteria for 
ecologically comprehensive being mainstreamable 
L E E D yes 
Naval Facilities yes 
Seattle Sustainable Building Policy yes 

New York City's Guidelines -

The Minnesota Design Guide yes 
Austin's Residential Program yes 
TVLB Mortgage Program yes 
Santa Monica's Guidelines yes 
Pennsylvania's Guidelines 
Hannover World E X P O Model yes 
Ecological District 
Sydney Olympic Village yes 

The creation of this list requires drawing lines between strategies that are 

mainstreamable and those, like NY and Pennsylvania, that seem to be more reliant on 

the overall mood swings of the market and political wind, may seem arbitrary. However, 

these lines must be drawn in order to create a group of strategies that are, for the most 

part, ecologically comprehensive and have the ability to mainstream green building 

practices and products. The above list presents a conservative assessment of those 

strategies that are most assured of being ecologically comprehensive and 

mainstreamable. 

There may at first glance seem to be other strategies that are too important not to be 

included with the selected list. For example, not including programs like PATH and 

F R E E may also seem too conservative. 3 5 While programs like PATH and F R E E are 

certainly not ecologically comprehensive, it could be argued that they represent an 

important statement to the world community of the scale of changes that are possible. It 

is likely that either of these programs has already saved more CO2 than the Minnesota 

Sustainable Design Guide will save over the next five years. If global climate change is 

the most pressing environmental issue (as was established by the research in earlier 

chapters) then clearly a project that displays such significant reductions in CO2-

producing energy must be important precedents. 

" One of the interesting outcomes of having analyzed programs like P A T H and F R E E is that they potentially chart the 
extent to which it is possible to save money on environmental energy features. This is useful to note, as the financial 
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However, the research into environmental issues in the first half of this thesis showed 

that ecological comprehensiveness is a crucially important thesis criterion because 

ecological systems are so interconnected. There is a danger in considering these 

projects with the others as they could potentially legitimize building forms that are, 

except in the area of energy, just as detrimental to the environment as today's standard 

buildings. 

Therefore, the New York, Pennsylvania, F R E E and PATH strategies may be 

occasionally discussed in the following chapters if they contribute to an understanding of 

the primary or secondary criteria. However, they will not receive the comprehensive 

analysis afforded those strategies included in the above list. 

Chapter 4 will focus on those case studies in the list above which are considered to be 

both ecologically comprehensive and masintreamable. 

savings from programs like FREE and PATH could contribute to the creation of a more holistic green building program, as 
is the case in Austin, where the energy savings to the utility supply the vast majority of the funding. 

71 



C H A P T E R 4—Analysis of Strategies by Secondary Criteria 

./..WHEREAS, increasing energy costs may significantly improve the cost- N 

4ffectiveness evaluation of conservation and renewable resources development; 
NOW, THEREFORE, BE IT RESOLVED BY THE CITY COUNCIL OF THE CITY 
OF SEATTLE, THE MAYOR CONCURRING, THAT: 
Acceleration of Incentives, Enforcement, and Opportunities for Green Building 
Development of Non City-Funded Facilities. 
"A RESOLUTION calling for acceleration of the City of Seattle's Green Building 
actions." City Council, City of Seattle, 2001 

The one thing that has surprised me—when you bring it to someone—everyone 
sees the advantage to doing it. People ask, why weren't we doing this before? 
It is really a concept whose time has come. 
Manager, Hennepin County Environmental Services, 2001, speaking about the 
Minnesota Sustainable Design Guide 



4.1. Chapter Structure 
This chapter analyses the green building strategies :using the secondary criteria in order 

to address the second part of the thesis question: which are the factors that contribute to 

the creation of green building strategies that are both ecologically robust and 

mainstreamable? The criteria are applied individually to the case studies so that their 

various impacts can be explored separately. The research and key informant interviews 

will be drawn on to analyze the case studies using the secondary criteria. 

4.2. Criteria to Assess Participation: Meaningful Participation and Stakeholder 
Diversity 
The intent of the criteria to assess participation is to assess whether or not the green 

building strategy encourages meaningful stakeholder participation in policy formation 

and implementation. The criteria used to assess the ecological comprehensiveness of 

the green building strategies described in the case studies are: 

=> Does the green building strategy encourage meaningful stakeholder participation in 

policy formation and implementation? 

=> Is there a diverse group of stakeholders participating, beyond government and 

industry groups and including NGO's and the public? 

The secondary criteria are intended to assess whether citizens groups, environmental 

groups, non-profits, research groups and others were invited to the table. There is 

particular interest in whether or not these groups were invited to develop the strategy as 

these parties have the ability to be what John Ralston Saul (and many humanists before 

him) calls disinterested. Saul (1995) notes: 

I believe that our ability to reassert the citizen-based society is dependent 
on our rediscovery of the simple concepts of disinterest and participation. 

To clarify, there is special interest in the participation of groups who are not there 

because their livelihood depends on it, as can be argued to be the case with 

governments 3 6, industry, universities, and for-profit research groups and labour groups. 

4.2.1. The Arguments for Public Participation 

As it has become politically expedient to have some form of at least perfunctory, token 

citizen participation, what is meant by the criteria is a meaningful role in the development 

Even though government officials are responsible for broader social goals, individuals can be susceptible to the fact 
that their jobs are at stake. 
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and / or implementation of the strategy. What is implicitly being argued here is that 

groups like citizens groups, individual citizens, environmental groups, non-profits, and 

non-profit research groups are stakeholders. This is certainly not the opinion of many 

individuals and groups who designed and implemented green building strategies without 

including the public and NGO's . Indeed, several key stakeholders expressed great 

hesitation at the thought of working with groups like these, others expressed frustration 

when they did have to work with these groups, and still others simply expressed no 

interest. Clearly the creators of many of the green building strategies studied here may 

have thought that these groups simply did not have anything important to contribute to 

the creation of green building strategies. 

Yet, there are at least three very compelling reasons for believing that the public, in all its 

many forms, should be considered a stakeholder in the development of green building 

strategies. 

4.2.1.1. Changing Buildings Will Require Changing Perceptions 

First, the public needs to be on board, because if major changes are to be made, they 

can only be made with public support. If it is true that the western world will have to 

reduce its consumption of resources and creation of wastes by 90% to be sustainable 

(Brown and Flavin 1999), many of the environmental building practices that will need to 

be adopted to achieve this goal will require environmental design features that are 

presently controversial or unknown to the general pubic. 

There will have to be significant changes in the public's perception of what a building is, 

what landscape should be, and what transportation is in order for there to be support for 

these environmental design features. In order for buildings to be equipped with facilities 

that encourage more biking, car-pooling, busing, walking and tele-commuting, for 

example, there has to be broad public acceptance of these measures. In order for 

buildings to be built to support vegetative swales instead of concrete storm drains that 

(among other things) erode stream banks and eliminate fish habitat—there needs to be 

public understanding and support for landscape that is not manicured, mowed or made 

of concrete. These are just a few of the measures that will need broad public 

acceptance. 
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A reasonable counter-argument would be that if the public's understanding of these 

measures is what is needed, then surely education is what is needed and not public 

participation in policy development. Indeed, education would have to be an important 

part of any participation process. Yet, education by itself does not seem likely to 

motivate individuals to learn about, accept, or embrace the fundamental changes that 

need to take place. There is nothing that educates more than participation, and there is 

nothing like a "public education program" to turn an exciting, important debate into a 

patronizing, sleep-inducing lecture. Other counter arguments would include the fact that 

public participation is an awkward process that very often turns negative. Indeed, these 

are strong arguments. Democracy is a messy process. However, as Winston Churchill 

once famously noted, democracy is terrible "but it is the best we have." 

4.2.1.2. Harness the Power of the Market 

Many of the green building strategies examined in this thesis that have created the 

greatest market transformation are voluntary certification programs using guidelines or 

mortgage programs to sell green buildings to consumers. If the public is not involved in 

the development of these guidelines, how can the guidelines be expected to meet the 

public's needs? As was shown in the Minnesota's Sustainable Design Guide, the users 

that are involved have an influence over the results of the strategy, and are more likely 

to create a program that meets their needs. 3 7 In addition, getting the public to participate 

would be the best way to get buy-in for the changes. Many of the same counter 

arguments from above can be made with respect to education rather than involvement 

being what is needed. However, market-based green building strategies are to be used 

and if the green building strategies are to surpass the 30% limits seen at Austin or the 

66% limits seen at the Texas Veterans Greenbuilding Mortgage program, then the 

general public needs to be involved to a greater extent. 

4.2.1.3. Democracy, Human Rights, and The Public's Right to Know 

In a civil society, allowing the public to participate in important policy decisions fosters a 

more democratic environment. 3 8 This is an issue that potentially impacts the human 

The Minnesota Guide was developed with architects, engineers and the building industry as a primary stakeholder. The 
resulting Guide is particularly useful for the building industry, as it outlines various potential green design strategies at 
each stage of the conventional design process. It is notable for translating green design into the conventional language of 
the development community. 
3 8 For more discussion of this see: Habermas 1984, Hillier 1993; Forester 1989, 1992; Renn, Webler and Wiedemann 
1995; Roseland 1997, 1998; Healy 1992, Keeney 1992; Thomas 1995; Nader 2000. 
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rights of every person on the planet. If changes are not made to how North Americans 

build buildings, the ecological destruction could be felt the world over, and it could be 

severe. International human rights law, for example, protects water both implicitly and 

explicitly as a human right. Yet the way we in North America are building our buildings is 

impacting the ecological viability of the world's water systems. Already there is a 

precedent of children in the Philippines suing on behalf of future generations for 

infringing on their "right to a balanced and healthful ecology" (SEA-SPAN 1999). Those 

responsible for buildings in North America have a moral and legal imperative to inform 

the general public of the potential dangers of continuing to build buildings the way they 

are presently built. These issues will be further discussed in the conclusion. 

4.2.2. Overview of the Strategies 

It is clear that of the policies that actually met the criteria, there is a wide variation in how 

meaningful the participation of citizens groups, environmental groups, non-profits, 

research groups and others was. Santa Monica and LEED, for example, encouraged 

significant participation throughout. In contrast, New York, Minnesota, PATH, and 

Seattle Sustainable Building Policy had much lesser degrees of participation by the 

public, civic associations, environmental non-profits, non-profit research groups, and 

other groups that might qualify as "disinterested" under this thesis's definition. 

Significantly, it appears that those strategies that break new ground—like Santa Monica, 

being the first municipality in North America to incorporate green practices into its codes; 

and LEED, creating the first guidelines that can be used as an industry standard—these 

are the strategies that involve what I have termed "disinterested" participants to a great 

degree. That is, they involve participants from non-profits or citizens groups or the 

general public in a way that genuinely affords them the power to shape the policy. The 

final section of analysis of the participation criteria will show further support for this trend. 

4.2.3. Strategies Which Meet the Criteria 

4.2.3.1. Santa Monica's Green Building Design and Construction Guidelines 

The following groups were the City's partners in development: 

=> Community stakeholders 
=> City staff 
=> Technical advisory committee 
=> Consultant group 
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Throughout the process, the City solicited input from the public, the City Staff, a 

Technical Advisory Committee, and stakeholders that included local developers, 

.designers and concerned citizens. As one example of the ongoing public involvement, in 

October 1997, a paper entitled "A Framework for Sustainable Building Development 

Guidelines" was made available to Council, staff and the public for their input. Their 

feedback was used in the guidelines, and subsequent drafts were also made available 

for input (Personal Interview 1999; 2001). 

4.2.3.2. LEED—Leadership in Energy and Environmental Design 

The US Green Building Council makes decisions through consensus processes that rely 

on input from its members. The U S G B C has over 250 members, including public and 

• private organizations, universities, utility companies, manufacturers, building owners, 

and research bodies. Representatives of the financial industry, like the Bank of America, 

sit alongside environmental institutions like the Natural Resources Defense Council, the 

Rocky Mountain Institute, and the Audubon Society. The U S G B C has created 

partnerships and programs with the US Department of Energy, the US National Institute 

of Standards and Technology, the US General Services Administration (GSA) and the 

US Environmental Protection Agency (USGBC 2000b). 

The broad participation of members was an intentional decision to bring together 

owners, architects, environmentalists, the public, financial institutions, and the building 

industry to define a standard that is agreeable. It also allows the organization to be seen 

as an independent, non-partisan group, as it represents the views of many different 

organizations and groups. Participation of everyone impacted is the goal, and it has 

proved to be an effective way of creating a standard that has the support of a broad 

number of diverse and even traditionally combative groups (Personal Interview 2001). 

The importance of the meaningful participation of a diverse groups seems to be key to 

LEED 's ability to create a mainstreamable green building strategy. The U S G B C is a 

consensus-based group that develops tools like LEED with input from committees on 

which members sit, and having buy-in from these diverse groups may be at least one 

reason for the broad acceptance of the guidelines. 
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4.2.3.3. New York City's High Performance Building Guidelines 

One of the principal architects and administrators of these guidelines attributes the 

success of this program to the involvement of a broad range of actors (Personal 

Interview 2000). The interviewee at the DDC claimed that the collaboration and 

interdisciplinary work with many partners are ultimately what made the project work 

(Personal Interview 2000). This interviewee believes that one of the most important 

project decisions made was to decide not to bring in an outside advisor but to use 

someone from in-house. This in-house person worked with a local facilitator who was 

familiar with development in New York. In addition, they put the naysayers on the team, 

which nearly killed the project at the beginning. However, according to the interviewee at 

the DDC in New York, this ensured its success in the end as everyone got on board. 

The partners in development (with the Office of Sustainable Design and Construction 

and the Department of Design and Construction New York City) were: 

° N Y C Agencies Interagency Steering Committee 
° N Y C Office of Management and Budget 
0 N Y C Mayor's Office of Construction 
° N Y C Office of Energy Conservation 
° Design Trust for Public Space (grant-giving body) 
° Robert Sterling Clark Foundation (grant-giving body) 
° Energy Foundation (grant-giving body) 
° New York State Council on the Arts 
° New York State Energy Research Authority 
° Outside consultants 
° Design and construction industry 

Financial support for the project came through the Design Trust for Public Space from 

the Robert Sterling Clark Foundation, the Energy Foundation, and the New York State 

Council on the Arts. The DDC and the Trust were helped throughout by a N Y C Green 

Buildings Task Force Steering Committee made up of members from the Office of 

Management and Budget, Mayor's Office of Construction, the Office of Energy 

Conservation, and the New York State Energy Research and Development Authority. 

The New York State Energy Research and Development Authority underwrote the 

expenses incurred by Steven Winter Associates, who were a source of technical 

expertise for the guidelines. The Mayor's Office of Grants aided in securing financial 

support. 
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In addition to the internal steering committee and the financial partners, there was an 

interdisciplinary academic team from the University Consortium, which is a coalition of 

seven N Y C technical universities, including Columbia University's Graduate School of 

Architecture, Planning, & Preservation, and the Earth Engineering Center; 

City University's Hunter College, Center for Applied Studies of the Environment; the City 

College of NY's School of Architecture; and Polytechnic University. Workshops were 

held with the design and construction industry, and guidelines were peer reviewed 

across the country. 

4.2.4. Strategies Which Partially Meet the Criteria 

4.2.4.1. Minnesota Sustainable Design Guide 

The main partners in development with Hennepin County include the following: 
0 Minnesota Office of Environmental Assistance (financial support) 
° Design Institute at the University of Minnesota (financial support) 
° Interdisciplinary Project Team (7 people from U of Minnesota, Sustainable Design 

Resources, and Hennepin County) 
° Hellmuth, Obata & Kassabaum Architects 

The process of involving stakeholders was important to the development of guidelines 

that met the needs of the design community (Personal Interview 2001). A manager of 

the Guide states that: 

The important groups to bring in are the building design community and 
industries within it—it is these people that have to ultimately use the 
design guide and apply it. We did not want to create a system that was 
another thing for them to do—we wanted to make it parallel to what they 
already do. (2001) 

The developers of these guidelines have worked closely with AIA and other groups 

within the building industry. In addition, the Key informant interviewee for the Minnesota 

Guide notes that the University has been a close partner. He notes that they were lucky 

"because the University came to us." The program will be relying on the University to 

have training in the field. The Colleges of Architecture and Landscape Architecture are 

looking at formally providing consulting services on sustainable design based around the 

guide (Personal Interview 2001). 

Although this constitutes meaningful participation from various levels of government and 

industry, and although the University constitutes participation from outside the sphere of 

government and industry, there does not seem to have been any participation from the 

7 9 



broader community. This strategy does not meet the criteria as the general public and 

groups like non-profit environmental groups were not extensively involved. 

These are technically strong guidelines, offering advancements on the guidelines that 

came before them in providing the information in a more practical way to the design and 

building industry. However, the technical strength of these guidelines is not surprising 

considering that it was the architectural and engineering community that is the group that 

participated most extensively in the creation of this green building strategy. Minnesota 

was not breaking ground in requiring the green standards to be incorporated into all 

County buildings. By the time, in 2000, that Minnesota started building its County 

buildings using these guidelines (Personal Interview 2001), it had been seven years 

since N A V F A C started the development of its policy (1993), and two years since 

N A V F A C officially mandated all its buildings to be built using LEED. 

By the time the Minnesota guidelines were in use, Greenpeace was working with the 

Sydney Olympic bid committee to create the world's largest solar village; Santa Monica 

had begun the process of creating its guidelines for all Santa Monica buildings (1996); 

and Austin had been developing its municipal green guidelines to govern its municipal 

buildings since 1993. Therefore the act of using guidelines on civic buildings remains an 

important green building strategy, but Minnesota was not the first to do this. 

4.2.4.2. City of Seattle Sustainable Building Policy 

The Seattle policy was developed with the help of the City of Seattle's Green Building 

Team, which included representatives from: 

° Seattle City Light 
° Seattle Public Utilities 
° Executive Services Department 
0 Lighting Design Lab 
° Department of Design, Construction, and Land Use 
° Office of Environmental Management 

There was also an oversight panel, which included representatives from interest groups 

and the public. The proposal to adopt this policy went to council and Mayor, and there 

was no opposition. This strategy does not meet the criteria for having meaningful 

participation of such groups as the public and NGOs in the development of the strategy. 
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4.2.4.3. PATH 

It is hard to get extensive information on PATH. However, according to its own 

description, the following groups were involved in its development: 

1) US Federal Agency Partners: Department of Agriculture, Department of Commerce, 

Department of Defense, Department of Energy, Department of Labor, Department of 

Transportation, Environmental Protection Agency, Federal Emergency Management 

Agency, National Science Foundation, White House Office of Science and Technology 

Policy 

2) Private Sector Partners: representatives from the building industry including 

designers, developers, manufacturers, utilities, and financial institutions 

3) Other Partners: Universities, research institutions, labour organizations 

The above groups represent a broad range of interests. However, it is significant that the 

general public and groups like environmental organizations do not appear to have been 

involved. 

4.2.5. Strategies Which Failed to Meet the Criteria 

4.2.5.1. Green Builder Program of Colorado 

There was meaningful stakeholder participation, if the stakeholders are taken to be the 

government, the homebuilders association and the utility. The groups involved in the 

development of the program are as follows: 

=> Home Builders Association of Denver 
=> Colorado State Governor's Office of Energy Conservation (OEC) 
=> E-Star Home Energy Rating Program (E-Star) 
=> Public Service Company of Colorado (PSCo) 
=> Home Builders Association of Metro Denver 
=> Boulder Home Builders Association 

This does not meet the criteria, as it appears that it was just government and industry 

that was participating. 

4.2.5.2. The Professional Policies and Guides 

None of the professional policies examined (by the APA, AIA, and AIBC) were 

developed with extensive outside participation. 
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4.2.6. Difficult Strategies to Categorize: The Role of Non-Profit 

There were several strategies that, after close consideration, had interesting similarities 

in that each of them was hard to categorize using the participation criteria because of the 

participation of a non-profit environmental group that acted as a consultant to a 

government or business. Typically, one would assume that a consultant to a government 

or industry would represent its employer. However in the case where the consultant is a 

representative of a non-profit or environmental group, it seems unclear which 

organization they represent. 

Significantly, in most of the case studies discussed here in which it appeared to have 

this ambiguity at first glance (including Austin and NAVFAC) it seems that the non-profit 

represented an impetus to get the project moving. The NGO's in all of these cases 

provided much needed research, ideas, and skills (Personal interviews 1999; 2000; 

2001). After noting the pattern of the consultant / non-profit role ambiguity, a larger 

pattern became clear. There were many strategies that had had participation of non

profits and in almost all of these, the non-profits seemed to be playing a leadership role, 

in that they brought skills, ideas, and creativity that was needed. These strategies 

included Austin (with the Center for Maximum Potential Building Materials playing a 

leadership role), N A V F A C (with the Rocky Mountain Institute playing a leadership role) 

Sydney Solar Village (with Greenpeace playing a leadership role), and the 

Pennsylvania's Guidelines (with the Green Building Alliance playing a leadership role). 

4.2.6.1. Austin's Residential Green Building Program 

The development and implementation of this program were achieved by the following 

government, grant-giving and research groups listed below, and industry groups like 

realtors and the local home builder organization: 

° Austin City Council and staff 
° Austin Energy Star Residential Energy Rating System 
° Center for Maximum Potential Building Systems (Non-profit research body) 
° Urban Consortium Energy Task Force (granting agency) 

At first glance, it seems debatable whether or not Austin meets the criteria for 

participation. This is because it may seem questionable whether or not there was 

representation from more than just government and industry. Certainly, the public 

appears not to have been extensively consulted, and if they were consulted at all, this 
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consultation did not use their knowledge and opinions to steer the development and 

implementation of the strategy. This lack of extensive participation from the public is 

common amongst green building programs, which tend to consider their programs, at 

least in the development stage, as too technical for the general public. 

The ambiguity of whether of not Austin meets the criteria lies with the Center for 

Maximum Potential Building Systems (a non-profit research body focussing on 

environmental building research), which is not a traditional non-profit in that it cannot be 

assumed that it represents abroad public membership. In addition, it was acting as a 

consultant on this project. However, it clearly was not simply acting as a servant of 

government. It is significant that it was the Center that was a major impetus for the 

development of the green building program (Personal Interviews 2000; 2001). This is 

similar to the role played by Greenpeace at the Sydney Olympics in that it is a non-profit 

group with an interest in the environment that helps lead the way to a solution. 

4.2.6.2. Naval Facilities Sustainable Design Policy 

The development of the policy began with the goals created by the President's Council 

on Sustainable Development, which formed the basis for NAVFAC 's policy (NAVFAC 

1998). The involvement began with a series of regional charrettes, the ideas from which 

were developed into a series of pilot projects. Workshops for senior officials defined the 

policy's goals and direction, the Rocky Mountain Institute came to speak to N A V F A C , 

and Navy personnel were trained in sustainable design. All of these steps reveal that 

there was meaningful participation from: 

° Naval Environmental Performance Standards Quality Management Board 
0 Process Action Team (senior officials from the Navy's major departments) 
° Representatives from design firms, professional groups, and the building industry 
0 Rocky Mountain Institute 

However, whether or not the RMI is classed as an environmental group or a consultant 

decides whether or not the Navy meets this criteria. Consultants are generally 

understood to be representing the interests of their employer. Yet it is clear that in this 

case the RMI was not acting as one or the other but as a hybrid of both. That does not 

mean that either roles—as consultant or non-profit—should be minimized. It simply 

means both were significant roles. Because this split role included a significant role as 

an environmental non-profit, the Navy policy meets the criteria. 
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The fact that this strategy was created with the assistance of the Rocky Mountain 

Institute, a non-profit environmental group, is significant. It falls in line with the theory 

that the participation of diverse groups is an important factor in the creation of ground

breaking strategies with the ability to mainstream green buildings. 

4.2.6.3. Pennsylvania's Guidelines for Creating High Performance Buildings 

It is interesting to note that in Pennsylvania, the non-profit group, the Green Buildings 

Alliance, is credited with providing the impetus for the creation of the guidelines (Two 

Personal Interviews 2000). As this case study is not both ecologically comprehensive 

and mainstreamable, it will not be the focus of further analysis; however, it is significant 

that it is another example of a non-profit environmentally-focused group being the 

impetus for the creation of a green building strategy. 

4.2.6.4. Sydney Olympic Village 

The partners involved in the development of the Sydney Olympic Village (with S O C O G : 

the Sydney Organising Committee for the Olympic Games administered the Sydney 

Games) include: 

° Greenpeace Australia, which helped create Environmental Guidelines calling for 
solar energy, won design competition for Sydney Olympic Village 

0 Green Games Watch 2000, a dedicated watchdog organisation that was founded in 
1993 with the beginning of the development of the Olympic site. This group was 
funded by state and federal governments to monitor Sydney's adherence to the 
Environmental Guidelines 

° N S W State Government, which supported alternative and solar power 
0 The Olympic Coordination Authority, which administered all Olympic construction 
0 MIRVAC Lend Lease Village Industry Consortium, which was the group of 

companies that won the tender to build the Olympic Athletes' Village 
0 B P S O L A R , which provided the solar panels 
° S E D A , which is the Sustainable Energy Development Authority is a government 

body whose goal is to reduce greenhouse gases 
0 Energy Australia, which is a green energy provider 
0 Solahart Industries, which provided solar water heating systems 

This case study adds another example to the growing list of case studies that are led by 

environmental non-profits. In the words of an architect for the Games: 

Greenpeace deserves to be congratulated for setting the agenda. 
If green issues hadn't been part of the mix from the beginning, we 
wouldn't have the buildings that are there now. And Sydney 
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constructors have benefited greatly from the experience of 
building what is possible. 
David Oppenheim, architect who worked on Sydney's 2000 Olympic 
Games 

The role that Greenpeace played is important and it is well recognized by the 

endorsement of the Greenpeace Environmental Guidelines. It is also recognized by the 

testimonials of people such as then Minister Bruce Baird, responsible for the Olympic bid 

when he notes that Greenpeace's role in the development of the Sydney Olympic 

Environmental Guidelines was "very significant." He notes that they are "to be 

congratulated for their leadership on this issue" (Greenpeace 2001). 

4.3. Communication and Accessibility Criteria: Understandable and Accessible 

The intent of these criteria is to assess whether or not the strategies that have met the 

primary criteria also met the following two secondary criteria: 

=> Is it communicated in simple, easily understood language for a diverse audience? 

=> Does everyone (government, industry, the public) have free access to information 

explaining the strategy? 

Most of the strategies examined met this criteria to some extent, partially because 

strategies like B R E E A M Canada, GBTool, and others that were very difficult to 

understand and not available to the public were deliberately selected out of the thesis. 

However, there is still a great deal of variation in how simple and easy to understand the 

information is and how accessible it is. I did not find enough information on the Hannover 

District in English, and so it is left out. 

4.3.1. Strategies Which Meet the Criteria 

4.3.1.1. A ustin's Residential Green Building Program 

Austin's program provides a great deal of information available freely on the internet and 

through the program staff that acts as a resource about green building products and 

practices. This information is free, and written in simple, easily understood language for 

a broad public audience. This program relies on a combination of resources. The Green 

Building Sourcebook, for example, is used with the rating system, and neither of these 

can be taken out of context of the program, as: 
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These are really only tools and the majority of our impact results from the 
daily interaction between the staff members and the builders and 
designers who are members of our program (Personal Interview 2001). 

It is interesting to note that the rating system is not on the website or freely available in 

Austin due to the fact that home builders were using it improperly and claiming to be 

building environmental buildings. The way that the program is administered, therefore, is 

never completely communicated by one single "tool." This focus on human interaction 

may be an important component of the program, but it is significant that it makes the 

communication somewhat less straightforward. Thus although the program has a lot of 

information that is easily understood, it would take an in-depth study of Austin's system 

and the way in which the staff choose to administer various tools to know clearly how 

well the program is communicated day to day. However, regardless of the fact that the 

rating system is somewhat less easy to access and somewhat less easy to understand 

than other rating systems, it is only one part of the larger program. In addition, the basic 

principles of green building and of the program are very clearly communicated and the 

program goes out of its way to ensure that all Austin citizens have access to the 

information. If, for example, a builder called the program and wanted to learn more about 

the residential rating system, they would be invited to take free courses about the 

program. Therefore, the case study meets the communication criteria. 

4.3.1.2. The Green Builder Program of Colorado 

Although this case study was not found to be ecologically comprehensive, the 

communications strategy is interesting and may be connected to the case study's clear 

success in mainstreaming the program. Much of the information about the program is 

simple, easy to understand and accessible through a variety of forms—internet, paper, 

and news releases that keep the community informed about what the program is doing. 

These are standard practices, and enough to meet the criteria. In addition, however,, this 

program communicates, like the Austin program, through a variety of mediums. It gives 

classes, it markets "Built Green" homes, and it has a Parade of Homes, which will be the 

way over 125,000 people will learn about the program (HBAMD 2001). This "Parade" 

shows several homes, and demonstrates the "latest in Built Green recommended 

technologies, practices and products" and it educates the public to the benefits of the 

program (HBAMD 2001). 
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4.3.1.3. Santa Monica's Greer) Building Design and Construction Guidelines 

The guidelines and other resource materials are freely available and relatively easy to 

understand. The City has developed: 
0 Compliance tools 
° Software to calculate energy performance 
0 General green building information resources 
0 Green Building Design Advisor 
° Seminars for the design community 

The guidelines are long and not as simple and easily understood as some guidelines. 

However, they go into greater detail about strategies for compliance, which should make 

them more user-friendly for the building industry. Overall, they can be considered easy 

to understand and easy to access. 

4.3.1.4. LEED (and the Seattle and Naval Policies) 

The L E E D guidelines bring complex issues like wildlife habitat and alternate wastewater 

strategies into simple, easily understood language. However, they remove much of the 

hard work from the guidelines themselves. It refers to best practice regulations for 

almost every item, forcing the reader and user to find and refer to another document, 

which makes L E E D slightly less easy to understand and access. Everyone (government, 

industry, the public) has free access it. L E E D was created with the goal of being shared 

as widely as possible (Personal Interview 2001). This clarity of communication is another 

feature that seems necessary to LEED ' s success in being able to mainstream green 

building practices. It is logical that because the document makes it easy to understand 

what to do, designers, developers and builders will be more likely to use it, and 

consumers will be more likely to understand it and create a demand for it. 

The individual policies of both Seattle and the Navy rely on L E E D as their green building 

standard so that in these criteria, an assessment of their communicability is really an 

assessment of L E E D ' s communicability. The policies themselves are both moderately 

simple and easy to understand, though somewhat bureaucratic at certain points. 

4.3.1.5. New York City's High Performance Building Guidelines 

These guidelines are longer and more comprehensive than most, including L E E D . This 

may be an advantage to building professionals as they provide so much practical 

information. A key informant knowledgeable about both the Philadelphia and NY 
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guidelines explained that the authors of the Philadelphia guidelines had wanted to create 

something more akin to the NY guidelines, as the NY guidelines are so filled with 

practical information, specific suggestions and strategies to achieve environmental 

objectives. However, several Vancouver-based building industry professionals 

interviewed informally suggest that a longer document like this would be unwieldy and 

difficult to use. 

It is possible to argue that this large amount of information might be overwhelming. 

However, in a climate where it is easy to access a shorter, simpler document like LEED, 

having a resource like the NY guidelines that communicate the practical advice needed 

by the building industry is invaluable. This more detailed practical information has not 

been available within the actual guidelines for most of the guidelines covered in the case 

studies. 

In addition, the more comprehensive format of the NY document has allowed it to cover 

more complex issues. As discussed in the ecological criteria section, unlike LEED, there 

is not a gap in the following areas: (1) the use of integrated pest management, (2) the 

efficient use of materials, and (3) the use of durable and low maintenance materials. In 

addition, there is strong encouragement to use composting. 

These guidelines were created to be used by every building that is administered by the 

New York City Department of Design and Construction. Its technical complexity is suited 

to that audience. Therefore, while it is a useful document for that audience, more could 

be done to create a document that is more accessible for the general public as everyone 

lives in or uses buildings in some way. 

4.3.1.6. Sydney Olympic Village 

Information on the Sydney Olympic Village was made clear throughout the process in a 

number of ways. First, because the project was part of the high-profile Olympic Games, 

information about the Sydney Olympic Village was made public through all the parties 

involved: the governments, Olympics officials, Greenpeace, and the Green Games 

Watch 2000 (the dedicated watchdog organization). Greenpeace had many publications, 

including the Environmental Guidelines, and the Olympics Report Card, which were 

widely circulated and intended to be read and understood by a broad audience, that 

88 



explained the intention of the Sydney Solar Village and kept watch on the development's 

progress. r 

4.3.1.7. Texas Veterans Land Board Green Building Mortgage 

A green building mortgage has the potential to be an effective tool to communicate with 

the general public. This is because unlike most guidelines whose primary audience is 

the building industry and secondary audience is the consumer—a mortgage is targeted 

at the consumer first. The motivation for compliance for most other guidelines rests first 

with the builder or architect and any incentives are directed towards this group. 

Significantly, then, it is also the builder or architect who is the recipient of the education 

process that occurs when a person learns about any of these green building programs. 

In the case of the TVLB Green Building Program, on the other hand, the motivation to 

comply with the green building guidelines comes from the veteran who wants to achieve 

a full percentage point lower interest rate on their loan. This provides a unique and 

potentially powerful way to educate the public directly. 

4.3.2. Strategies Which Fail to Meet the Criteria 

4.3.2.1. Pennsylvania's Guidelines for Creating High Performance Buildings 

These guidelines offer readers information on design systems and design processes 

through the use of paragraphs, summarizing checklists, case studies of green buildings 

in Pennsylvania and pictures. While the checklists, pictures and case studies are useful 

and make the communication clearer, they cannot make up for the fact that the 

presentation is wordy, vague, and overly complex, which makes the information hard to 

access. It does not offer measurable performance targets for those wanting to use the 

document to actually build green buildings and is difficult to understand. 

4.3.2.2. The Minnesota Sustainable Design Guide 

There is not yet a print version of this guide. This means that everyone (government, 

industry, the public) has free access to information explaining the strategy, given that 

they have access to a computer. This may create equity problems, as those without 

computers will not have access to it. Some libraries charge for access to the internet, 

and some people do not have access to a library. In addition, there may be a charge in 

the future if a paper copy is created and distributed (Personal Interview 2001), which 

would further cause equitable access problems. While the goal is to keep it in the public 
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domain (Personal Interview 2001), the present limited distribution of the guidelines on 

the internet and the plans for future costs result in these guidelines not meeting the 

criteria. 

However, there are other interesting characteristics of the communication strategy used 

in Minnesota. Although these guidelines were not designed to be a North American 

standard, they may act as a model for other jurisdictions because of the user-friendly 

way in which they present the material to the building industry. They go through the 

ecological resource areas (site, water, energy, IEQ, materials, waste) and itemize which 

actions and information resources are needed at each phase of the design, construction 

and commissioning in order to achieve the goal . 3 9 

This is essentially a benefit of communicating the information in a way that is more 

accessible for the design team, builder and developer. It is most likely the result of 

having broad participation from the design, engineering, and building industry community 

in the creation of the guidelines. 

4.3.2.3. The APA, AIA, AIBC Policies and Guidelines 

These policies tend to be relatively easy to understand. However, guidelines like L E E D 

and Santa Monica provide short lists of what should be done, and communicate this in a 

way that is practical for the building industry and simultaneously understandable for the 

general reader. Compared to this level of communication that is simple and accessible 

for a broad audience, these policies are significantly less easy to understand and less 

accessible for the general reader. The language could be significantly more measurable, 

practical and simple. The Pennsylvania chapter of the AIA, for example, has adopted the 

L E E D guidelines as the standard to which it wants its members to strive. This is much 

more accessible to the general public and also to the building industry. 

4 .3 .3 . Noteworthy Strategies Not Included In the Case Studies 

Although they were not included in the case studies, there are two green building 

strategies that should be mentioned here because of the important work they do in 

communicating the importance of green building issues. Both the Northwest Regional 

Sustainable Building Action Plan, in Seattle and Portland, and the Green Building 
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Challenge, and international conference originating in Canada, did a great deal to foster 

dialogue about green building issues. They both communicated the great potential for 

more environmentally sensitive buildings to reduce the enormous burden that buildings 

presently have on the planet, and the practical possibilities for establishing green 

building programs. 

The Northwest Regional Sustainable Building Action Plan (1997) was developed with the 
following partners: 
° U.S. Department of Energy's Northwest Regional Support Office 
° Seattle City Light & Public Utilities 
° City of Portland Energy Office 
0 Northwest Energy Efficiency Council 
° Pacific Northwest Economic Region 
° Northwest Energy Efficiency Alliance 
° Business and Industry Recycling Venture of the Greater Seattle Chamber of 

Commerce 
0 King County Solid Waste Division 
° Sellen Construction 
° The Boeing Company 
° Continental Savings Bank 

In 1997 there was a Sustainable Building Northwest Conference, and also in 1997 there 

was the first draft of Northwest Regional Sustainable Building Action Plan which aimed 

to develop a regional framework to mainstream "sustainable building" practices (UCETF 

1999; U S D O E et al 1999; BEST 1999; Personal Interview 1999; Seattle 1999). Over two 

years, the Action Plan intended to meet its stated goals through the execution of seven 

strategies, listed below (printed from source): 

1. Shared Vision. Develop a vision of sustainable building for the citizens of the Pacific 
Northwest that includes a definition and goals. 

2. Regional Guidelines. Develop regional guidelines for sustainable design and 
construction that will serve as a benchmark and design tool for the marketplace. 

3. Analytical Models. Identify and promote the use of analytical models that will 
encourage, guide and assess the financial and performance comparisons of 
sustainable design and construction. 

4. Financial Incentives. Research, adopt, and develop financial incentives in the public 
and private sectors to encourage sustainable building. 

5. Awards Program. Develop an awards program that focuses on sustainable, holistic 
approaches to building projects. 

6. Industry Education. Develop a curriculum and conduct training to educate key 
sectors of the building industry on sustainable building and the shared vision for the 
Pacific Northwest. 

Interestingly, we are adopting this approach at the Green Buildings BC program. 
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7. Public Education. Develop a comprehensive public education and communication 
program, based on the shared vision, to build support for sustainable building with 
the general public (USDOE et al 1999). 

These seven strategies give a useful road map or recipe list for those wanting to design 

a green building program. There have been many developments in the area of green 

building strategies in this region, with the City of Portland and the City of Seattle both 

adopting L E E D for City-owned facilities, and with the partnership between schools in 

Seattle to create more environmentally sensitive schools. In the words of one of the 

managers of the N W R S B A P (Northwest Regional Sustainable Building Action Plan): 

Sustainable building work resulting from the N W R S B A P is being 
implemented by a variety of organizations, from Seattle Public Utilities 
and the Portland Energy Office to the Cascadia Chapter of the US Green 
Building Council. Cascadia is probably the organization working most 
closely from the original plan, but I suspect it is general guidance rather 
than strict adherance. I feel the Plan was definitely a major catalyst for 
sustainable building in the Seattle and Portland areas. The plan showed 
many professionals that there was a critical mass of interest in the subject 
and led to such projects as the Sustainable Building Certificate Program. 

A key informant who was involved in the development and implementation of the 

N W R S B A P in Seattle notes that the N W R S B A P ' s greatest contribution is its creation of 

momentum in a variety of communities. This was done by first, bringing professionals 

together four times which strengthened what existing network there was and helped to 

enlarge it; and second, by supporting sustainable buildings with the presentations and 

courses that were offered. The kinds of courses that were offered were things like the 

Sustainable Building Advisor Certificate Program. The Program, co-sponsored by 

Seattle City Light, Seattle Public Utilities and Seattle Central Community College, was a 

"nine-month professional training program designed to enable graduates to advise 

employers or clients on strategies and tools for implementing sustainable building" 

(Personal Interview 2000). They also published a sustainable Building News Letter, and 

offered courses like Sustainable Products Training. 

The Green Building Challenge is an international conference that invite countries from all 

across the world to come and enter their best "green buildings" to be rated by the 

GBTool . Its role internationally is similar to that of the N W R S B A P ' s in the North West 

Region: it gets people together to talk about their challenges, solutions and strategies. 

Both the N W R S B A P and the G B Challenge are worthy of further study for the role they 
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play as catalysts to green building strategies by enabling people to communicate about 

these issues. 

4.4. Economic Equity Criteria: Equitable Access 

The intent of the economic equity criteria is to assess whether or not the green building 

strategy enables equitable access to housing for all income groups, especially the most 

vulnerable. The criterion used are: 

=> Does the green building strategy enable equitable access to green buildings 

(housing and other types of buildings) for all income groups, especially the most 

vulnerable? 

=> Does it significantly raise the price of buildings? 

Almost all of the strategies have no mechanism in place to ensure equitable access for 

the most vulnerable. The A P A policy is an exception to this: it makes considerable 

strides in the direction of including a broad range of social sustainability indicators and 

measures into its policy. It is the lone green building strategy that is charting a path 

towards policies that embrace the whole range of sustainability issues (significantly, it is 

not truly a green building strategy but rather a green development strategy). The PATH 

program also makes significant efforts to reduce both the first cost of housing and 

maintenance costs. 

PATH has a well-developed approach to equity, in that it has the goal of affordability. 

The goal is stated: "Reduce the monthly cost of new housing by 20 percent or more." 

This goes further than most programs, and the combination of social and ecological 

goals is crucial to overall sustainability goals. Residential maintenance costs could be 

reduced by as much as 50%-an average of $470 more in the pockets of homeowners. 

Energy costs could also potentially be cut by 50%, leaving $750 more in the pockets of 

homeowners every year. Overall, PATH estimates that by 2010, the technologies that 

have been used in the PATH program will prevent 39 million tons of carbon from 

entering the atmosphere every year and collectively save consumers approximately $18 

billion annually (PATH 1999). 

However, having said this, all of the programs, because they promote green buildings, 

have the potential to be creating buildings that are less expensive to build, operate and 
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maintain (RMI 1998; Personal Interview 1999; Hawken Lovins and Lovins 1999). 

Reduced energy needs can reduce the need for expensive HVAC equipment and offset 

the cost of better than average envelopes and efficient equipment. Recycled and 

salvaged materials can save money, and natural landscaping can also save money. 

Yet green buildings are not always less expensive. At least in the short term, the cost of 

climbing the learning curve is significant: at Minnesota the design costs are roughly 10% 

higher (Personal Interview 2001); in Seattle, total building costs are roughly 3% higher, 

and this is in line with results elsewhere (Personal Interview 2000). While the overall 

costs of building using the New York Guidelines went up usually only by 1% or 2%, the 

design costs often went up 15% to 20% above conventional designs (Personal Interview 

2000). In addition to these increases in design and overall costs, there is the increased 

cost for simply using some of these programs. LEED, for example, is a very expensive 

system to use if building certification is the goal (Personal Interview 2001). 

One of the largest challenges of implementing LEED in Seattle may be its cost (Personal 

Interview 2001). The key informant interviewee at the City of Seattle notes that LEED is 

really a third-party certification process which requires substantial documentation by the 

design team, and therefore adds costs (2001). These include: 
0 the costs to register a building to be LEED-certified costs ($350/$500 for members / 

non-members), 
° the costs to have the building certified by the US Green Building Council costs 

($1200/$1500 for members / non-members) 
° the costs of increased designer time (needed to learn how to use new practices and 

technologies), 
° the voluntary cost of becoming a member (between $250 and $10,000) of the 

U S G B C 
° the voluntary cost of becoming a LEED-certified professional (between $295 and 

$450 for the workshop, and between $250 and $300 for the exam) 

In addition to the above, there is the cost of documenting the information needed for 

accreditation, which Seattle officials estimate could be as much as $20,000 or $30,000 

for a commercial office building. While Seattle is eager to have its buildings recognized 

as LEED Silver, the costs of completing the documentation are of concern (Personal 

Interview 2001). In response to questions about the costs of LEED, a key informant 

interviewee noted that LEED is assessing the feasibility of scale trades, so that smaller 
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buildings would not have to pay the same fee as larger buildings. However, clearly that 

is a long way from ensuring equitable access for the most vulnerable. 

Another case study strategy in which costs went up is Minnesota. There have been cost 

increases noted with the pilot projects that the County is presently developing. Because 

the utility in the region has a program that gives rebates for those who include certain 

energy efficient appliances, fixtures etc., the up-front costs are only a few percent higher 

than standard practice (Personal Interview 2001). At most, this would represent a two- or 

three-year payback (Personal Interview 2001). The primary cost increase is the 

additional design work that is needed because of the learning curve of sustainable 

design. Hennepin County is working with consultants, engineering firms, etc.—to some 

extent footing the bill for this learning curve. 

However, in many case studies, there is no increase in building costs, and Austin is a 

typical example of this. As with Santa Monica, Pennsylvania, Seattle, and other places, 

there are no extra fees to use the guidelines, resource materials or technical help, which 

should assist in keeping the price of the buildings down. Therefore, the program does 

not have a mechanism for equitable access but it does not significantly raise the cost of 

housing. Austin's residential program has a philosophy of ensuring that it can achieve 

market transformation through reaching out to all sectors of the market, including the 

lowest price ranges. Beyond that, the program does not have any formal mechanisms to 

ensure that there is equitable access for all income groups or for the most vulnerable. 

However, the City of Austin's housing development department—the department that 

builds social housing—now requires that all of their houses are built to meet an Austin 

Green Building rating of at least one star. This is not formally part of Austin's Green 

Building program, rather, the social housing policy makers have reached out to include 

ecological issues in with their vision of community health. It is time for green building 

strategies to do some of that reaching out and connecting. 

Even in the best case, as with most of these green building strategies, the price of the 

building is the same as a standard building and the building owner enjoys reduced 

operating costs due to reduced energy and water use. However, this alone does not 

constitute a significant effort towards equitable access to these buildings for all income 

groups, and it certainly does not ensure or even encourage equitable access to housing 
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for all income groups, especially the most vulnerable. All it is close to is ensuring that 

green buildings do not become the sole domain of the elite. 

4 .5 . Political Support Thesis Criterion: Support Across Political Lines and 

Among Diverse Groups 

The intent of this thesis criterion is to assess whether the strategies had the support of 

parties and groups on opposite political spectrums. The thesis criterion is as follows: 

=> Does the green building strategy have the support of parties and groups on opposite 

political spectrums? Does it have the support of a large variety of groups, like, for 

example, citizens groups, environmental groups, professional organizations and 

industry? 

In many ways, this thesis criterion overlaps with the participation criteria, as participation 

in the creation and implementation of a strategy often lead to support of that strategy. 

Therefore, the analysis of this thesis criterion will focus especially on the overtly political 

support or lack of it, meaning the support of political people (like the president of the US) 

and groups (like a City Council). This thesis criterion is relatively simpler than the others, 

and all of the strategies that were ecologically comprehensive and mainstreamable met 

it. Not enough could be found out about both the Hannover District and the Texas 

Veterans Land Board Green Building Mortgage Program for them to be assessed by this 

thesis criterion. 

4.5.1. Those Strategies That Met The Thesis Criterion 

The following green building guidelines (with the focus on those that have been found to 

be both ecologically comprehensive and mainstreamable) had significant support from 

the relevant political bodies: 

4.5.1.1. Austin Green Building Program 

This program had support from Council and citizens (Personal Interview 2001). A 

manager at the Austin program notes that the program has been able to grow and 

flourish due to political support from citizens and government. Austin citizens are 

environmentally conscious, and one of the main reasons people move to Austin is for the 
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standard of life and the beautiful environment. This program is important to the people 

who live in Austin. 

4.5.1.2. Santa Monica 

Support from the public and City Council was crucial in its development. These issues 

are not controversial in Santa Monica, and are likely to be increasingly embraced with 

rising energy prices (Personal Interview 2001). 

4.5.1.3. LEED 

L E E D has extensive support from the following: industry, financial support from 

government bodies like DOE, the US National Institute of Standards and Technology, 

and the US EPA, and adoption by municipalities like Seattle, Portland, and government 

bodies like the Navy, the US Department of General Services Administration and the US 

Office of Real Property (the US's and in fact the world's largest leasing landlord) 

( U S G B C 1999; U S G B C 2001; Personal Interview 2001) 

4.5.1.4. New York Guidelines 

The following quote exemplifies the kind of support that this program received from the 

City's Mayor: 

New York City not only is a leader in the use of 'green building' principles, 
its work helps set standards implemented by other municipalities and 
private sector firms. Integrating these high performance features in the 
City's capital projects demonstrates our commitment to environmentally 
responsible design and construction features. 
Mayor Giuliani, June 30, 1999, on the release of The High Performance 
Building Guidelines, published by the City of New York Department of 
Design and Construction (DDC). 

4.5.1.5. The US Naval Sustainable Building Policy 

This policy has political support right up to the highest office in the US. In 1993, then-

President Clinton created the President's Council on Sustainable Development. The 

goals created by this group formed the basis for NAVFAC 's policy (NAVFAC 1998). 

Further executive orders made the President's support for this kind of policy even more 

evident (Personal Interview 1999). 
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4.5.1.6. Seattle Sustainable Building Policy 

The City Council and Mayor, in addition to the building industry and the public support 

this policy (Personal Interview 2001). 

4.5.1.7. Minnesota Sustainable Design Guide 

Personal Interview notes that: "political support has been driving it [the development of 

the design guide]. The County board is very supportive. If anything, it is their expectation 

to see the results that is driving the initiative forward." The Minnesota guidelines meet 

the thesis criterion as it has political support from various groups throughout the industry, 

from the County, and from the University. 

4.5.1.8. PA TH—Partnership for Advancing Technology in Housing 

This program grew from a goal-setting process (the National Construction Goals 

process) organized by the White House, in 1994. Then-President Bill Clinton officially 

inaugurated the PATH National Demonstration Program at the opening of the Village 

Green affordable housing demonstration site in Los Angeles. Clearly, this program had 

powerful political support behind it. It will be interesting to see if it will be maintained 

under President Bush. This would raise the question of whether political support is 

always constructive in mainstreaming these strategies. If it is seen as Clinton's program, 

Bush may be more likely to cut it so that he can make his own mark. It seems to also 

have the support of the various industry, governmental, university, research, and labour 

organizations involved; however, this support may not be enough if the new president 

sees it as a remnant of another presidency. 

4.5.1.9. APA /AIA/AIBC Policies and Guidelines 

These policies appear to have support from their memberships. However, policies like 

these, because they are voluntary guides, do not need to gather a great deal of support 

to create or maintain, and certainly do not need to garner support from outside their 

organizations. 

4.5.2. Those Strategies That Did Not Meet the Thesis Criterion 

The following program did not receive much political support. Although Pennsylvania's 

Guidelines were not assessed as being both ecologically comprehensive and 
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mainstreamable, their lack of success in meeting this thesis criterion shows something 

interesting and suggests possible reasons that the guidelines failed in other criteria. 

4.5.2.1. Pennsylvania's Guidelines for Creating High Performance Buildings 

Lack of, or waivering political support was cited as one reason that these guidelines 

failed to be as comprehensive as the nearby New York guidelines (Personal Interview 

2000). Governor Tom Ridge was, in the eyes of an interviewee in Pennsylvania, elected 

by the conservative development community, so that the development of these 

environmental guidelines was a risk for him to take. The task of creating the guidelines 

was highly politically charged, and the state changed its mind many times about what it 

wanted (Personal Interview 2000). There was "political nervousness" about many of the 

issues that the consultant saw as necessary, like composting toilets, bio-remediation of 

brownfield sites, semi-impervious surfaces, green roofs, and many other things 

(Personal Interview 2000). The result is guidelines that lack practical, operationalized 

suggestions of how to build green buildings. 

4.6. Criteria to Assess Practicality: Affordable and Easy to Implement 
The intent of these criteria is to assess whether or not the strategy is practical. The 

measures of this are: 

=> Is the green building strategy affordable? (i.e. is there a cheaper way to deliver the 

same services?) 

=> Is it easy to implement? 

Because hard numbers were often not available, the question of how much any program 

cost to develop and implement is left to estimates and is, therefore, at best a ball park 

measure. In assessing these criteria, it became clear that often strategies were 

affordable but difficult to implement. Therefore, each of these criteria did not necessarily 

support the other. 

Furthermore, the analysis of the case studies using these criteria showed that while all of 

the case studies could be argued to be practical in different ways, none of them met the 

measures proposed in the criteria for a host of different reasons. Therefore, the analysis 

of the criteria shall be discussed under the following headings: 

° Affordable because they paid for themselves 
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° Practical because they had to build buildings anyway 

° Practical because they accomplish huge tasks 

Again, here, as always, there will be more emphasis in assessing those case studies 

that have been found to meet the criteria for being both ecologically comprehensive and 

able to mainstream green buildings as that is the central focus of this thesis. There will 

be an examination of strategies that did not meet these criteria if it seems possible to 

learn something about why they did not meet these criteria by assessing their 

practicality. It may also be examined if it may reveal useful information that could apply 

to a program that is both ecologically comprehensive and mainstreamable. 

4.6.1. Affordable Because They Paid For Themselves 

This group of strategies include Toronto's Better Buildings Partnership Program, Texas 

Veterans Land Board Greenbuilding Mortgage Program, FREE-F inanc ing Renewable 

Energy and Efficiency, Colorado Green Builder Program, and Austin's Green Building 

Program. These programs pay for themselves through major transfers from utilities 

(Austin) or energy efficiency agencies (Colorado), through minor transfers from 

government bodies which regulate water and landfill waste (Austin). However, these 

programs are not necessarily easy to implement as they require a relatively large labour 

force. 

4.6.1.1. Austin's Residential Green Building Program 

Austin's Program deserves a bit more attention because it meets the criteria of 

ecological comprehensiveness and mainstreamability. Overall, the residential program 

saves the local utility money, even after the utility pays the largest portion of the funding 

for the program. In other words, this program more than pays for itself. Every kWatt 

costs the utility company $450 to create, and the residential Green Building Program 

saves the utility 6.8 mWatts. 

The Green Building program, then, would save the utility over 3 million dollars, except for 

the fact that it also costs them roughly one million dollars in reduced income. Because it 

only costs the Green Builder Program $185 for every kW reduced, its budget (funded by 

the utility) is less than the utility saves. Although the utility company funds the largest 

part of the budget, there are also small transfers from the both the water conservation 

department and construction waste management department. Therefore, this program 
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meets the criteria for being cost effective. However, the implementation of this program 

could not be called easy. The whole Austin Green Building program employs 13 staff. 

4.6.2. Practical Because They Had To Build Buildings Anyway: Adopt-A-Standard 

These strategies were practical because as the organization had to build buildings 

anyway, it might as well build them in an environmentally friendly way that might cost it 

marginally more up-front but will cost less to run and payback quickly. This group of 

strategies is divided into two camps: those who simply adopted an already-created 

policy from outside (in all cases LEED was adopted), and those who developed their 

own policy. 

The first included the following case studies and examples of the following jurisdictions 

adopting L E E D : the Naval Facilities Policy, the City of Seattle, the City of Portland, US 

Department of General Services, and the US Office of Real Property. This adoption of 

L E E D was practical because it cost little to adopt a policy (just the time it takes to 

research which policy is appropriate). The administration and management of this 

adopted policy can be brought into everyday building management for little extra cost 

except what is required to train staff, but that can be considered general educational 

upgrading, and a normal part of a policy. The buildings built under this policy tend to be 

the same cost as standard buildings or less expensive (Personal Interview 1999) or, if 

they cost more, it is only marginally more (Personal Interview 2001). 

4.6.2.1. Seattle Sustainable Building Policy 

This is an interesting case study to examine in light of the practicality criteria because it 

is practical but not necessarily easy to implement, even though it is adopting a ready-

made standard rather than creating its own standard. 

The buildings built under this policy may have marginally higher capital costs (they 

expect around 4% higher (Personal Interview 2000)), but they are expected to have 

lower overall costs once operations and maintenance savings are accounted for (Seattle 

1998, 2000). Some of the additional money needed for the increased first costs came 

from general revenue, some of it came from Seattle City Light, the municipally owned 

electric utility. There may be some minor additional costs of training City capital project 

managers to use LEED. However, ongoing training of staff is a normal part of 
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operations, and its additional costs could be seen in this light. No extra jobs were 

created, although it may have increased the workload of those already employed. 

There have been some unexpected complications with implementing the Seattle policy. 

Shortly after the City of Seattle adopted the policy, the US Green Building Council came 

out with its new, updated rating system (version 2) of LEED which was considerably 

different from the earlier version. This caused some policy questions, as Version 2 

required fewer points to reach a Silver rating. Ultimately the City decided to retain the 

Silver Rating as the target since so many design teams were reporting that the higher 

point scale may be beyond what they could incorporate into their designs without 

substantial cost implications. Other problems stem from the fact that there is more 

ambiguity in L E E D than may appear on the surface. In addition, there is a problem with 

making renovations achieve a L E E D rating system when it is not always possible. For 

example, although the policy directs that renovations are subject to the policy, it can be 

difficult for a department to interpret that directive. A library, for instance, that is being 

renovated with new washrooms and reception area cannot update the whole building to 

a L E E D silver rating without a large increase in cost. 

4.6.3. Practical Because They Had To Build Buildings Anyway: Develop Your Own 

The second group of green building strategies that can be classed under the title: 

"practical because they had to build anyway" included the following case studies and 

examples: the City of Austin, the Minnesota Guide, New York, Pennsylvania, Santa 

Monica, Sydney Olympic Village and Hannover World Expo Model Ecological District. 

This strategy was practical because although there was often a significant cost to 

developing the policy, this was often gathered from outside funding agencies or grants. 

These costs could be considerable. In the case of New York, the development of the 

guidelines cost at least $150,000, in two stages of development (Personal Interview 

2000). Minnesota had similar costs (Personal Interview 2001). Even when it was not 

funded by a outside agency, and the developer of the guidelines had to shoulder the 

burden of the development costs, the process of bringing people together and creating 

knowledge and expertise about green buildings allowed the programs to function more 

easily. Both of these strategies (adopting or developing a green building standard for 

buildings that are going to be built anyway) are practical because they are simply adding 
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an ecological goal to the process of building buildings. They are expanding the definition 

of a good quality building to include basic environmental standards. 

4.6.3.1. Minnesota Sustainable Design Guide 

The original design guide used $75,000 from Minnesota State. Hennepin County 

matched that, and now the University has added money also. It costs between $100,000 

and $125,000 annually to keep it going—some of this money is from the County, some 

from the University, and some from the State of Minnesota (the Environmental Office). 

Funding is uncertain for the future, but there are various places to look, including the 

University, private donations, industry or foundation sponsorships, and funding from the 

utility (Personal Interview 2001). 

Researching and creating a guide can be expensive, and so can collecting case studies 

afterward. However, the information gained may more than make up for the increased 

costs and complications, as the information describes which design strategies are 

working and which are not. This will inform financial choices and should result in savings 

in the long term, and perhaps also in the short term. Several interviewees responsible for 

administering other green building programs commented on the importance of collecting 

post-occupancy information (Personal Interview 2000), and agreed that it would be 

worthwhile, so although this is clearly a more complicated task, it should not disqualify 

the program from being regarded as "practical." In fact, in the medium or long term, 

collecting this case study information makes it significantly more practical, as those who 

administer the guidelines are not blindly setting design standards. 

4.6.4. Difficult and Costly to Develop and Implement But Worth It 

Finally, there was another important category that cannot be listed with those above. 

That is the category of those strategies that were difficult and costly to develop and 

implement, but were practical in the end because of the results that flowed from them. 

Included in this category are L E E D and PATH. Both of these programs are enormously 

complex and expensive. However, both have already managed to transform the market 

considerably, and have the possibility of transforming the entire North American market 

if they are sustained. Only L E E D will be discussed here as PATH does not meet all o the 

primary criteria. 
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4.6.4.1. LEED—Leadership in Energy and Environmental Design 

The development of L E E D has been expensive and complex. The U S G B C is a nonprofit 

coalition that was formed in 1993. Its mission is to "accelerate the adoption of green 

building practices, technologies, policies, and standards" ( U S G B C 1999a). 

The U S G B C has worked extensively with its members, which include public and private 

organizations, universities, utility companies, manufacturers, building owners, and 

research bodies. Members include members of the financial industry, like the Bank of 

America, as well as environmental groups like the Natural Resources Defense Council, 

the Rocky Mountain Institute, and the Audubon Society. The U S G B C has created 

partnerships and programs with the US Department of Energy, the US National Institute 

of Standards and Technology, the US General Services Administration (GSA) and the 

US Environmental Protection Agency. 

In 1997, the U S G B C put forward an initial version of the L E E D guidelines. In 1998, 

funding from DOE was put towards the development of a manual to help assist in 

building design, the creation of parallel computer software, and the development of a 

marketing plan for LEED. In 1999, LEED issued its Pilot Version of L E E D 1.0. Every 

version of L E E D goes through an extensive ballot process through which U S G B C 

members can give their comments and influence the development of the policy. Now 

they have a version 2 of LEED and are coming out with a version 3. However, they 

recognize that the present LEED, focused on commercial and high-rise residential 

buildings is limited, and so they also have the following guidelines in development: 

° Commercial Interiors 
° Low-rise residential 
° Operations and Maintenance 
° Renovation 

As with L E E D Commercial (the present version of LEED) each of these guidelines will 

need to go to membership to get their input and they will be pilot tested (Personal 

Interview 2001). Therefore, the development of L E E D can by no means be seen as 

simple or easy to implement. However, the benefits of transforming the building industry 

are enormous, and include rectifying much of the environmental destruction which 

buildings presently cause, which was discussed earlier in this thesis. 
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4.7. Summary: Secondary Criteria Seemed To Support Primary Criteria 

The green building strategies listed on the left met the primary criteria. The table shows 

that they also tended to meet the secondary criteria.4 0 

Table 9: Relationships Between Primary and Secondary Criteria 
Ecological and 
Industry Impact 

Participation Communication Political Support Practical 

L E E D y y y y 
Naval Facilities y 

(due to the 
Navy) 

y (due to LEED) y y 

City of Seattle 
Sustainable Building 
Policy 

y (due to 
Seattle) 

y (due to LEED) y y 

The Minnesota 
Sustainable Design 
Guide 

y n y y 

Austin's Residential 
Green Building 
Program 

y y y y 

Texas Veterans Land 
Board Green Building 
Mortgage Program 

? y ? y 

Santa Monica's 
Green Guidelines 

y y y y 

Hannover World 
E X P O Model 
Ecological District 

? ? ? ? 

Sydney Olympic 
Village 

y y y y 

The case studies that did not meet the primary criteria tended to be more likely not to 

meet the secondary criteria either. This was not always true, but tended to be true. The 

Pennsylvania policy, for example, did not meet either primary criteria, and it also did not 

meet the communication or political support criteria. As the interviewee explained, the 

political pressure that he felt as the author of the guidelines forced him to be more vague 

about some of the ecological features, and to omit some of the ecological practices that 

were seen by the state to be too non-traditional. These characteristics compounded on 

Equity is not included here as the vast majority of strategies did poorly on the overall equity thesis criterion. 
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each other: the lack of political support leading to the lack of clear communication 

leading to the lack of ecological comprehensiveness. 

Many of the energy-focused strategies have little information available to the general 

public, seemed to have no inclusion by groups that were not either government or 

industry. Almost all of the strategies studied had some level of political support and 

practicality. However, the degree of these was an interesting factor to measure in 

relation to the other criteria, as has just been discussed above with respect to 

Pennsylvania. 

Similarly, the criteria (or, more specifically, the qualities that they represent, like 

meaningful participation, clear communication etc.) seemed to build on themselves in a 

positive way as well. It is impossible to find causality, but having several of the 

secondary criteria seemed to make it more likely that the strategy met the primary 

criteria. Several possible reasons for this include: 

° if a large number of diverse interests are invited to take part and offered a 

meaningful role, the resulting strategy may be more likely to receive broad support 

(and therefore have the potential to mainstream green buildings); 

° if the strategy is communicated clearly, more people will understand it and the 

strategy will gain broader support that if it was not accessible for many people; 

° if a green building strategy has political support it will be better able to garner funds 

and approvals. 

It is significant that the programs that were considered to be ecologically comprehensive 

and to have the ability to mainstream green building practices also tended to be the ones 

that met the criteria for participation, communication, political support, and practicality. 

This indicates that the criteria were appropriate measures to assess factors that 

contribute to ecologically comprehensive and mainstreamable strategies. However, it 

does not indicate anything other than this association. The ways in which these criteria 

impact the strategies is assessed in the criteria-by-criteria analysis. , 
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C H A P T E R 5 — T h e Findings and Their Implications for Policy 

'Greenpeace has played a very significant role in the development of the 
[Sydney Olympic Environmental] Guidelines and they are to be 
congratulated for their leadership on this issue. 
Then Minister Bruce Baird, responsible for the Olympic bid 

The International Olympic Committee is resolved to ensure that the 
environment becomes the third dimension of Olympicism, the first and 
second being sport and culture." 
IOC President Juan Antonio Samaranch 

Greenpeace deserves to be congratulated for setting the agenda. If 
green issues hadn't been part of the mix from the beginning, we wouldn't 
have the buildings that are there now. And Sydney constructors have 
benefited greatly from the experience of building what is possible. 
David Oppenheim, architect who worked on Sydney's 2000 Olympic Games 



5.1. Chapter Structure 
This concluding chapter summarizes the main findings of the thesis. The first section is 

devoted to presenting the key, transferable lessons from the case studies. The rest of 

the chapter presents the findings from the analysis of the case studies presented in the 

last two chapters, and the policy implications of these findings. Finally, there will be 

suggestions of areas that need further research. 

5.2. Learning From the Case Studies: Transferable Successes 

At the most fundamental level, this thesis found a number of successes in other 

jurisdictions that are transferable to Vancouver, the G V R D , the B C Provincial 

government, and to Canada. The following is a checklist of the most basic findings of 

those case studies that met the primary criteria. 

Table 10: Basic Findings and Policy Implications of the Raw Data 
What Has Been Done The Actors Within BC and Canada That Could 

Achieve Similar Successes, in Partnership Or 
Individually 

=> The Austin residential green 
building program has captured 
roughly 30% of the residential 
market. 

=> Any BC municipality or regional district that 
developed a green building program 

=> B C Housing (the agency responsible for 
delivering the provincial government's social 
housing programs) 

=> Greater Vancouver Regional District 
=> City of Vancouver, False Creek Model 

Ecological Development 
=> The Austin residential green 

building program pays for itself 
through energy reductions, water 
reductions and landfill 
reductions. 

=> Any B C municipality or regional district that 
developed a green building program where 
utility companies are interested in reducing 
their loads and where green building 
programs can guarantee reduced energy use. 

=> Greater Vancouver Regional District 
=> City of Vancouver, False Creek Model 

Ecological Development 
=> Through their communications / 

marketing strategy (which 
includes the "Parade of Green 
Buildings") the Green Builder 
Program of Colorado has 
ensured that at least 25% of the 
residential market group (the 
home-buying public) knows 
about a green building program 

=> Any BC municipality or regional district that 
develops a green building program. 

=> Public Works Canada 
=> B C Ministry of Finance (approves funding for 

all B C Ministry buildings) 
=> Green Buildings BC , British Columbia 

Building Corporation 
=> Greater Vancouver Regional District 
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through a series of marketing 
techniques. 

=> City of Vancouver, False Creek Model 
Ecological Development 

=> All of these places have made 
green building standards 
mandatory for government 
buildings: City of Austin 
(municipal program), US Navy, 
Minnesota, City of Seattle, City 
of Portland, US Department of 
General Services, US Office of 
Real Property, US Postal 
Service. 

=> Any BC municipality or regional district. 
=> Public Works Canada 
=> BC Ministry of Finance (approves funding for 

all BC Ministry buildings) 
=> Green Buildings BC, British Columbia 

Building Corporation 
=> Greater Vancouver Regional District 
=> City of Vancouver, False Creek Model 

Ecological Development 
=> The federal, provincial, regional and 

municipal governments in Canada could 
come together to develop or adopt a green 
building standard that can be adopted for 
government buildings. 

=> The following places have 
voluntary green building 
standards or guidelines for 
government buildings: New 
York, Pennsylvania. 

=> Any BC municipality; 
=> Federation of Canadian Municipalities. 

=> The Pennsylvania chapter of the 
national AIA has adopted a 
green building standard as the 
standard to which its members 
should strive. 

=> The American Planning 
Association has adopted broad 
sustainability guidelines that 
include economic and social 
sustainability issues as well as 
ecological ones. 

=> All professional groups involved in the 
building industry, including but not limited to: 

=> Architectural Institute of BC; 
=> Royal Architectural Institute of Canada; 
=> Canada Mortgage and Housing Corporation; 
=> Building Owners and Managers Association 

of BC and Canada; 
=> Urban Development Institute, Pacific Region 

and other regions; 
=> Canadian Home Builders Association; 
=> The Association of Professional Engineers 

and Geoscientists of BC. 
=> British Columbia Real Estate Agents, 

Property Appraisers and Home Inspectors 
=> Santa Monica has incorporated 

green building practices into its 
building code. 

=> Canadian Building Code 
=> British Columbia Building Code 
=> Section 740 of the Municipal Act, dealing with 

the Building Regulations of British Columbia, 
could be updated to allow the BC Building 
Code to deal with environmental issues. The 
mandate of federal and municipal building 
codes could be updated to include regulating 
buildings to minimize their impact on the 
environment. 

=> PATH links and supports 
medium and large-scale model 
green developments. 

=> National Resources Canada 
=> Public Works Canada 
=> BC Ministry of Finance (approves funding for 

all BC Ministry buildings) 
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=> G r e e n Bui ld ings B C , B C B C 
=> Greater V a n c o u v e r Reg iona l District 
=> City of Vancouve r , F a l s e C r e e k Mode l 

Eco log ica l Deve lopment 
=> Federat ion of C a n a d i a n Munic ipal i t ies 
=> Envi ronmenta l groups, industry, research 

groups, universit ies, and others that are 
involved in creat ing such model g reen 
deve lopments . 

=> S y d n e y So la r V i l lage and 
Hannove r Eco log i ca District 
have created large 
demonstrat ion projects that 
adopt a comprehens ive set of 
eco log ica l features. 

=> City of Vancouve r , Fa l se C r e e k Mode l 
Eco log ica l Deve lopment 

=> Any of the above organizat ions, part icularly 
with respect to the Whis t ler 2010 O lymp ic B id 

=> T V L B Mor tgage program g ives 
better rates to those who follow 
a green building s tandard. 

=> Any or all C a n a d i a n mortgage b roke rs . 4 1 

=> In the examp les of strategies 
deve loped by Aus t in , San ta 
M o n i c a , Toronto B B P , Seat t le , 
F R E E and N R C a n ' s , energy 
sav ings from retrofit and new 
bui ld ings programs can be 
signif icant, and not only can pay 
for g reen building programs but 
can be the polit ical and market 
a rgument for them to be 
imp lemented. 

=> Interested governments , industr ies, 
environmental groups and c i t izens can use 
the regional inc reases in energy pr ices, the 
potential energy sav ings , and the energy 
aspec t of g lobal warming to popular ize a 
broader range of envi ronmental i s sues . 
T h e s e easy-se l l i ssues should be used to 
support the adopt ion of an eco log ica l ly 
comprehens ive green building program. 

5.3. Major Findings and Their Policy Implications 

There are three major f indings from this thesis, and a number of minor f indings. T h e first 

major f inding is that it is poss ib le to create green building strategies that are both 

eco log ica l ly comprehens i ve and mains t reamable : this is s e e n in many of the g reen 

bui lding strategies that were examined . The greatest rate of market saturat ion s e e n in 

any of the strategies studied is 100% in a number of c a s e s in wh ich g reen bui lding 

s tandards were mandated . 

T h e next h ighest (measurab le) rate of market saturation is found at the T V L B program, 

wh ich u s e s its g reen building mortgage on 66% of the mor tgages it g ives out. T h e next 

41 

Many mortgage lenders in the Austin area advertise on the Austin Green Building Program website that they give better 
interest rates for those who rate their building using the Austin program (Austin). Therefore, simply the adoption of a set of 
guidelines or a standard may encourage mortgage-lenders to cater to this new market. 
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highest rate is seen at the Austin residential green building program, which has 31% of 

the market share after 10 years of a resource-intensive program. This leads to the 

second major finding, which is that in many of the case studies examined, the principle 

barrier to the implementation of a green building strategy that is mainstreamable and 

ecologically comprehensive appears to be the exclusion of ecological factors in the 

mandate of building codes. 

The third and final major finding was that non-governmental organizations could bring 

much needed leadership, knowledge and skills to the task of creating mainstreamable 

and ecologically comprehensive green building strategies. 

5.3.1. Findings From Ecological Criteria 

The list of green building strategies found to be both ecologically comprehensive and 

able to mainstream green buildings is found in Table 8, above. 

5.3.1.1. Major Ecological Comprehensiveness Finding: Ecological 

Comprehensiveness Not Opposed to Mainstreamability 

One interesting and significant finding is that green building strategies that were 

ecologically comprehensive were not less likely to be mainstreamable, and in fact there 

were many cases studies in which green building strategies were both ecologically 

comprehensive and mainstreamable. 

The idea that ecological complexity is at odds with mainstreamability because it would 

be more difficult to use, more complex and less practical came up in a number of 

interviews and research. Several times, interviewees explained that a certain program 

was not more ecologically comprehensive because it needed to be practical and able to 

transform the market. 

As one example, a manager at the Austin residential green building program explains 

why Austin chooses to keep certain more controversial or complex environmental design 

choices out of its rating program: 4 2 

It s h o u l d b e m e n t i o n e d h e r e that t he A u s t i n p r o g r a m d id l a rge l y m e e t t he cr i te r ia that a s s e s s e d e c o l o g i c a l 
c o m p r e h e n s i v e n e s s , but t he re w e r e a f e w a r e a s that it d i d not c o v e r . T h e r e f o r e th is q u o t e is u s e d s i m p l y a s a n e x a m p l e of 
t he c o m m o n p e r c e p t i o n that e c o l o g i c a l c o m p r e h e n s i v e n e s s is o p p o s e d to m a i n s t r e a m a b i l i t y . 
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You could argue that it could be a more stringent program. However, the 
goal is not to provide a rating system for sophisticated builders or owners. 
It is to provide a program that is doable for volume builders. The goal is to 
achieve true market transformation. 

Certainly creating a program that is elitist in content or requirement would be counter to 

any goal of mainstreaming green buildings. Yet, while the goal of creating a practical, 

simple program that affects the majority of the builders is laudable, it is clear from many 

of the green building strategies examined in this thesis that it is possible to have a 

strategy that is both ecologically comprehensive and mainstreamable. Both Minnesota 

and L E E D completely met this thesis' criteria for being ecologically comprehensive and 

mainstreamable. The presence of these two programs alone is enough to prove that an 

ecologically comprehensive strategy can also be mainstreamable. 

In addition, however, in the following case studies completely met the criteria for being 

mainstreamable and partially met the criteria for being ecologically comprehensive: 

LEED, Naval Facilities, Seattle Sustainable Building Policy, the Minnesota Design 

Guide, Austin's Residential Program, TVLB Mortgage Program, Santa Monica's 

Guidelines, Hannover World E X P O Model Ecological District and the Sydney Olympic 

Village. Each of the sub-criterion listed in the definition of the ecologically 

comprehensive criteria was present in one or more of these programs, showing that they 

are all possible. 

5.3.1.2. Policy Implications: Ecological Comprehensiveness Not Opposed to 

Mainstreamability 

The first implication of the above finding is that green building programs do have the 

potential to address a comprehensive set of ecological problems. The implication for 

British Columbia policy is that the green building programs should be embraced at a 

broad scale. For preliminary suggestions of first steps to take in this direction, refer to 

Table 9, above. The importance of this finding should not be underplayed. This is a very 

significant finding that effectively means that green building strategies should be 

developed as a way to address some of the pressing environmental issues that the 

world is facing. 

The resulting implication of the recommendation to proceed with the development of 

green building strategies is that more research and development in both (1) green 
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buildings and (2) green building strategies will be needed to ensure that these policies 

are addressing ecological issues in the appropriate way. As noted by several building 

energy experts (Segrist, 1991; Zimmerman and Martin unpub) the building industry lacks 

the focus on research and development that is seen in many industries. In 1991 in the 

USA, building industry research and development was estimated at below 0.4% of the 

annual of total construction revenue, compared to the automotive and oil industries 

which devoted between 1.9% and'2.9% of revenue, respectively (Segrist, 1991). 

Even if ecological comprehensiveness were to make it much more difficult to transform a 

market, it would be important to do further research to link the ecological problems that 

result from buildings to the building practices that cause them, and to research solutions. 

This is because, as this thesis shows, (1) the ecological problems are significant and (2) 

buildings' contribution to these problems is also significant. However, as ecological 

comprehensiveness does not limit the ability of a program to transform a market, there is 

every reason to put greater emphasis on environmental building research and 

development. 

5.3.1.3. Other Findings: Some Ecological Issues Often Ignored 

Some ecological issues were simply more difficult or more of a break from traditional 

practice and often ignored. These included: 

° integrated pest management 
° facilities to compost food waste 
° alternate wastewater treatment facilities or composting toilets 
0 alternate and natural stormwater management techniques 
° efficient use of materials (through any number of techniques, including using the 

structure for the finish), 
° durable and low maintenance materials. 

There are, of course, regulatory and perception barriers to many of these practices. For 

example, in NY they had experienced difficulty with greywater reuse on one of their 

buildings. The Department of Design and Construction (DDC) employees were still in the 

process of working with the authorities on the building in question when I spoke with 

them. 
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5.3.1.4. Policy Implication: Green Building Research and Curriculum 

The finding that some ecological issues are often ignored brought up the need with 

green building strategies to foster continued innovation, to continually go back to first 

principles and tie ecological issues with building problems. If this is not done, green 

building guidelines could simply become the new standard that could not be moved 

aside. The above list of practices that are commonly ignored by green building 

guidelines would represent a starting point for research to: 

1. ensure that the technologies and practices are feasible, reliable, and adequately 

respond to the environmental problems that they are aiming to alleviate and, 

2. ensure that this green building research is received by industry professionals and 

professionals-in-training. 

Universities and governments need to begin to research the crucial link between 

buildings and their enormous environmental impact on the planet. This is needed so that 

green building guidelines can legitimately say, for instance, that yes, alternate, natural 

storm water designs are needed so that urban runoff does not continue to destroy 

salmon and other habitat. In addition, the universities, colleges and other institutions that 

train building industry professionals need to begin to teach these new, more 

environmentally responsible methods of building. This would include but is not limited to: 

architecture, landscape architecture, engineering, environmental science, urban 

planning, geography, ethics, building technologists, spec writers, real estate agents, 

estimators, and other related professions. 

One important area of further research for British Columbia is research into weighing 

green building issues within green building guidelines or strategies to represent global 

and regional environmental priorities. The criteria to assess ecological 

comprehensiveness was not weighted and neither were any of the strategies studied. 

For example, in the lower mainland, mobile sources (light-duty, heavy duty and off-road) 

account for the largest contribution to regional emissions of the five common air 

contaminants (CO, V O C s , NOx, SOx, and PM)—comprising 73% of the total common air 

contaminants in 1997 (GVRD 1997). However, mobile sources account for 41% of the 

region's green house gas emissions, while space heating accounts for only 27.5%. The 

environmental issues that a green building strategy covers could be weighted to 
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represent the relative contributions of various building components and the importance 

of the issue. 

If global climate change, as discussed in this thesis' introduction, is broadly taken to be 

the world's most pressing environmental problem, it could be ranked as more important, 

and given more weighting or points than regional air quality. Then within this, the 

building components contributing to greenhouse gas emissions (here shown to be 

transportation and heating components) could be weighted accordingly. The practice of 

weighting environmental issues could ensure that the green building program deals with 

regional issues in an appropriate way. It is important to note that the monitoring of global 

and local issues would require dedicated funds and staff. 

This is merely one example of an important area for regional research and development. 

5.3.1.5. Other Findings: Few Strategies Were Truly Ecologically Comprehensive 

Most of the green building strategies covered dealt with new buildings. Even in those 

cases where the mandate of the green building strategy was broader than new buildings, 

most of the strategies were developed for a niche building market: either new buildings, 

renovations, residential buildings, commercial, government, or some other niche. 4 3 

Austin's program is unusual as it has four sub-programs: residential, municipal, 

commercial, and multi-family. More research could be done at Austin to find out if in fact 

it could act as a model. In addition, future development of L E E D will include renovations, 

low-rise residential, interiors, and operations and maintenance guidelines. This is a 

necessary development to achieve holistic coverage of the building market. There 

should be future research and development into such issues as the behaviour changes 

that will be necessary to reach ecological sustainability. Many groups could take part in 

this important research, including universities (in the areas of environmental studies, 

health, law, ethics, planning, engineering, architecture, landscape architecture, and 

others), research institutions, non-profit groups, government ministries, and interested 

citizens. 

The criteria to assess ecological comprehensiveness did not include an assessment of these issues, as there was 
some indication after preliminary research had begun that the strategies would not to be able to meet them. 
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5.3.1.6. Policy Implication: British Columbia Should Contribute To Green Building 

Research and Development 

The policy implication of the above finding is that British Columbian researchers and 

policy makers need to contribute towards a more holistic definition of green buildings. 

While some B C cities are preparing to adopt American-created rating systems such as 

L E E D , we should assist in developing the tools needed to assess: 

° a broader group of buildings, 

° a broader definition of environmental impact (aiming towards sustainability), and 

° a broader range of solutions (including behavioural and perceptual changes as well 

as building technologies and designs). 

If we do not begin research and policy development into these areas, we will only have 

the option of adopting American standards that are not necessarily created with British 

Columbians' values and goals. If there are differences in Canadian and American 

commitments to greenhouse gas emissions reductions targets, wetland conservation 

targets, or endangered species policies, for example, these differences need to be 

reflected by the green building strategies used. This issue is clearly highlighted in the 

recent Bush administrations' decisions on CO2 emissions that differ from the Canadian 

stance. 

5.3.2. Findings From Mainstreaming Criteria 

5.3.2.1. Major Mainstreamability Finding: Codes As Major Barrier to 

Mainstreamability 

The second major finding is that complete market saturation is only approached when 

green building standards are mandated. What is most significant is the differences 

between the voluntary and market-based programs and the mandatory programs. The 

voluntary and market-based programs that had received extensive resources and staff 

over long periods did not approach complete market saturation, even after 10 years of 

development, whereas the mandatory programs achieved almost complete market 

saturation within a year or two of the creation 0 the policy. The Austin residential green 

building program had captured only 31% of the market after 10 years of a resource-

intensive program. The related TVLB Greenbuilding Mortgage program achieved greater 

overall numbers and percentages (3799 bldg. in 2000 v. 688 at Austin; 66% in 2000 v. 

31% in Austin), which may be attributable to its lesser degree of ecological 

comprehensiveness and lesser degree of difficulty. Regardless, either program pales in 
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comparison to the complete market transformation seen in cases where green building 

standards were mandated. 

Therefore, it is clear that the principle barrier to the implementation of green building 

strategies that are mainstreamable and ecologically comprehensive is the exclusion of 

ecological factors in the mandate of building codes. 4 4 The market-based programs do 

not appear able to reach anywhere near the same levels of market transformation that 

were possible when green building standards were mandated, and would be possible 

with fundamental changes of building codes. 

5.3.2.2. Policy Implication: Broaden Building Code Mandate 

The policy implication of the above finding is that there should be fundamental changes 

to Canadian and British Columbian building codes, electric codes, and plumbing codes. 

Ecological goals could be introduced into building codes in two ways. Either ecological 

problems could be recognized as both short and long term health risks or they could be 

recognized as a new regulatory mandate. The National Building Code of Canada, 

published by the National Research Council through its Associate Committee on the 

National Building Code, is adopted and amended by the cities ad municipalities 

throughout Canada. It regulates public health, fire safety and structural sufficiency and 

presently has no mandate to regulate for environmental issues. 

Either of the suggested changes to code mandates would need to be made at the 

national, provincial, and municipal levels. At the provincial level, section 740 of the 

Municipal Act, dealing with the Building Regulations of British Columbia, could be 

updated to allow the B C Building Code to deal with environmental issues. The mandate 

of federal and municipal building codes could similarly be updated to include regulating 

buildings to minimize their impact on the environment. 

44 

The Municipal Act (otherwise known as the Local Government Act) empowers municipal governments to adopt building 
bylaws to supplement the BC Building Code as long as they are consistent with the BC Building Code. The bylaws may 
cover such issues as health, safety and the protection of property (Ministry of Municipal Affairs 2001). The Building Code, 
then, is the principle regulation that influences buildings. It is the regulation that needs to have its mandate expanded: 
expanding the Building Code mandate would by definition in law expand the building bylaw mandate. In cases such as 
Vancouver where the Vancouver Charter allows the municipality to create its own building by-law instead of using the BC 
Building Code, the bylaw is based on the National Building Code of Canada. All of this points to the National and 
Provincial Building Codes as the places to effectively impact building development. 
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5.3.2.3. Other Findings: Even Strategies That Were Not Mainstreamable Can 

Support Others That Are 

Even those green building strategies that do not meet the criteria to assess 

mainstreamability can be crucial in supporting the need for green building practices. For 

example, even if policies adopted by professional bodies could not, by themselves, have 

the ability to mainstream green building practices, they certainly could create an 

atmosphere in which other policies are more supported, and in which more people are 

learning about green buildings. In combination with other actions taken by government 

or private industry, these professional guides to practice can help a great deal to foster 

an environment in which green buildings may become the mainstream. 

5.3.2.4. Policy Implication: Encourage Professional Organizations To Adopt 

Guidelines 

See section 5.2: Learning from the case studies. 

5.3.3. Secondary Criteria 

5.3.3.1. Major Finding: Participation Of Non-Profits Often Brought Leadership and 

Crucial Knowledge 

The analysis of the case studies using the participation criteria made it clear that of the 

strategies that were both ecologically comprehensive and mainstreamable, several that 

were the most ground-breaking also had the most extensive and meaningful 

participation from NGO's or the public. The key case studies that I am referring to here 

are: 
0 Austin, considered ground-breaking in terms of mainstreaming green buildings 

because it was the first green building program in North America, and has developed 

into one that is both ecologically comprehensive and mainstreamable; 

° L E E D , ground-breaking because it is the first strategy to put itself forward as an 

industry standard; 
0 Santa Monica, 4 5 as it was the first to adopt green practices into the municipal code; 

° Sydney Olympic Village, considered ground-breaking because it created such a 

large, ecologically comprehensive demonstration project. 
4 5 While Santa Monica is included in this list, it is the only case study that encouraged broad and meaningful public 
participation. It is included with the findings of the role of NGO's because I believe that the same kinds of forces are at 
work in both, though further research needs to be done to examine this idea. It was citizen agitation that was a key 
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In addition, the Pennsylvania guidelines used the knowledge of the non-profit group, 

Green Building Alliance, and this group was cited as a leader in their development. 

This is an interesting and important finding because the bureaucrats and politicians 

creating and administering these policies are often very wary of non-profit groups and 

environmental groups. 

5.3.3.2. Policy Implication: Broaden The Table 

The above finding suggests that there might be a great deal of benefit in involving non

profits in the development and implementation of green building strategies in British 

Columbia. Non-profit environmental groups, citizens organizations, the public non-profit 

research groups have a great deal to contribute to the creation of green building 

strategies. 

5.3.3.3. Other Findings: Fear of The Public 

The analysis of the case studies using the participation criteria revealed that none of the 

green building strategies seemed to invite the general public to the table in a way that 

allowed them a meaningful role except Santa Monica and, depending on how you 

assess it, LEED. The US Green Building Council, with its L E E D program, encourages 

some of the broadest participation seen in any of the strategies and should be lauded for 

its inclusiveness and consensus-style of organization generally. However, even the 

U S G B C does not invite individuals to be members: they must be part of a group or 

industry. Granted, they can be part of a citizen's group, but the prices of membership 

bring up equitable access issues. The prices are cost-prohibitive to most individual 

citizens who might want to participate. Given that the public are usually the people for 

whom these buildings are built, and the people that have to buy, live, work and die in 

them, perhaps greater consideration should be given to their inclusion. 

5.3.3.4. Policy Implication: Broaden The Table Again, Consider Inviting The Public 

The implications of the above finding is that the public may have a great deal to 

contribute to the creation of green building strategies. Research needs to be done on the 

question of inviting the public to the table in a positive and meaningful way. However, 

instigating force for the development of the Santa Monica guidelines: citizens were lobbying for the city to clean up its act 
environmentally (Personal Interview 1999; 2001). 
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consideration should be given to inviting them to the table when any green building 

strategies are being developed and implemented in British Columbia. 

5.3.3.5. Other Findings: Communication May Influence Ecological 

Comprehensiveness 

Clear, accessible communication can have a positive impact on the implementation of 

ecologically comprehensive building strategies. Greenpeace (2001) notes the 

importance of making the Greenpeace Environmental Guidelines accessible to be read 

by the public: 

Lillehammer, Atlanta, Nagano and other Olympic cities made efforts to 
include environmental protection in some of their venues and in some 
issue areas. Lillehammer's efforts in particular were significant. However, 
no other Olympic host city has attempted to incorporate environmental 
protection into all stages of the planning and development of its Olympic 
site in the way that Sydney has. The city has taken a risk unlike any other 
Olympic host city - to make its environmental commitments public in the 
form of official Environmental Guidelines prior to the construction of its 
Olympic site. These Guidelines allow organisations such as Greenpeace, 
companies tendering for Olympic contracts, local communities and the 
general public to know exactly what these commitments are up front. 
Sydney will be held accountable to these Guidelines (emphasis added). 

Greenpeace argues that allowing the strategy to be clearly communicated to the general 

public was a deciding factor in Sydney's ultimate ecological successes. 

On the other side of this, if a strategy did not communicate its approach to dealing with 

ecological issues well, this could mean that in practice, the strategy was less ecologically 

comprehensive. If some of the ecological issues had been covered in a way that most 

people would not understand, they would not be translated into practice. In this way, lack 

of clarity could directly influence the ecological comprehensiveness of a strategy. For 

example, lack of clarity in explaining what alternate sewage treatment is and where it 

can be used suggests that the reader will not be able to use the information at all. The 

Pennsylvania strategy, which appeared to cover most if not all of the ecological criteria, 

did not present them in a way that was practical and useful to the reader, and so could 

not be expected to be used. 

In the Pennsylvania guidelines, although most of the ecological criteria areas (energy, 

water, landscape, materials, waste, air, light) are referred to at least obliquely, these 
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guidelines are wordy and lack the punchy, pithy character that most guidelines strive for 

and guidelines like L E E D manage to achieve. Because the guidelines are written in long 

prose form, and no measurable performance targets are suggested anywhere, it is 

difficult to use. Although these guidelines do touch on solutions like composting, 

alternate sewage treatment, and alternate site water treatment, the fact that they are 

written in very abstract language almost ensures that these strategies will not be well 

understood by the reader. Significantly, the guidelines points designers to L E E D or other 

"ratings systems" or "checklists" to assist in the design process. Similarly, in the AIA 

guidelines, the goals are not operationalized, made into practical, measurable goals. 

Therefore, they are more difficult to use and understand, and less likely to actually 

translate into practice. 

5.3.3.6. Policy Implication: Note The Importance Of Accessible Communication 

The policy implication of the above finding is that all green building strategies created in 

British Columbia should be transparent, accessible and communicated clearly. 

5.3.3.7. Other Findings: Almost Complete A voidance of Equity Issues 

The analysis of the case studies using the equity criteria revealed that overall, green 

building guidelines have, until now, been regarded as almost entirely technical 

documents, which solve technical problems in a technical way. Some social and 

economic issues are covered by the green building strategies studied in this thesis, but 

these issues are rarely covered in a comprehensive way. Most of the green building 

strategies here are entirely removed from social issues—even basic social issues over 

which they clearly have an important impact—like equitable access to housing or 

buildings. In order to move towards a more holistic vision of sustainability, and to 

recognize the interconnectedness of ecological, economic and social problems and 

solutions, the inclusion of basic equity issues into green building strategies is a vitally 

important next step in both research and policy development. 

However, there were several case studies that did expressly include some social issues 

and these can act as models to pave the way for others that would incorporate social 

issues into their green building strategies. The A P A policy guide on sustainability, for 

example, incorporates social sustainability issues in a comprehensive way. P A T H has 

affordability as one of its central goals, and this seems like a useful goal for any green 
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building program. If the claims that green buildings can be created for the same cost or 

less than standard buildings is to be taken seriously, then the goal of reducing the costs 

of buildings to the users (both first costs and operation and maintenance costs) should 

be an achievable goal. 

However, in addition to the A P A and PATH green building strategies that overtly address 

equity issues, there were many strategies that, due to their policies of not increasing 

green building costs, effectively address the most basic of equity concerns, those being 

that the cost of green buildings are not above standard buildings. This step should be 

thought of as a bare minimum for an equity policy. However, the goal should be not just 

business as usual but to make green buildings accessible for people of all income 

groups. 

5.3.3.8. Policy Implication: Research Ways To Integrate Social and Economic 

Priorities 

The policy implication of the above finding is that there is a need to research ways to 

integrate social and economic priorities. Clearly, green building strategies that make 

buildings less accessible for those in need will be creating problems. Beyond this, 

however, there are connections between the various aspects of sustainability that need 

to be researched and developed. 

5.3.3.9. Other Findings: Political Support Associated With Primary Criteria 

The findings of the interviews and research showed the programs that were both 

ecologically comprehensive and mainstreamable always had political support. There 

were many programs that had political support that were not ecologically comprehensive 

(many of the programs that focus on achieving the financial benefits from energy 

savings, for example, had great political support). This finding makes sense: political 

support was necessary green building programs to achieve the ability to influence the 

market. 

Often environmental groups and even bureaucrats spend all their time on getting the 

technical features of their policies correct. They do not learn to communicate the benefits 

of their policies in a way that will garner support from the public, industry and political 
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groups. What was shown here was that those groups that could garner broad based 

political support tended to have better results. 

It is interesting to note also that in some cases political support may reduce the chances 

of mainstreamablility. In the case of PATH the support of the highest office in the US 

may not be enough to keep the program running (and therefore to mainstream the green 

building practices within the program) once the president has moved on and the next 

president feels like cutting it. Rather, broad based support from a variety of different 

places, as seen in almost all the strategies found to meet the primary criteria seemed to 

be necessary to ensure the success of a program in terms of both ecological 

comprehensiveness and industry impact. 

5.3.3.10. Policy Implication: Recognize The Importance Of Broad Based Political 

Support 

The implications of the above research is that for those groups interesting in developing 

a green building policy, it is important to create political support from a variety of different 

groups and people: NGO's , the public, industry and politicians. 

5.3.3.11. Questions Raised: Is There A Need for an Industry Standard? 

As more and more municipalities and government agencies adopt the use of the L E E D 

guidelines 4 6 it raises the question: is there a need for an industry standard? Some of the 

benefits of a standard are clear. It allows a fair playing field for industry and consumers, 

so that everyone knows what they are getting. It allows consumer confidence, which 

should increase the new standard's ability to transform the market—to mainstream 

green buildings. Finally, one standard, as with LEED, can have minor variations that 

accommodate a particular region's climate and regulations and needs. 

Mortgages are one area where the existence of an industry-wide standard would clearly 

be useful. It is interesting to note that the lack of consistent, industry-wide standards in 

Energy Efficiency Mortgages developed by Fannie Mae and Freddie Mac in the 1980s 

led to confusion about the value of these mortgages. As a result of this confusion, these 

Energy Efficiency Mortgages have never been recognized by traditional banks and 

mortgage companies. Green building guidelines are several times more complex than 

123 



the most complex energy efficiency guidelines. Therefore, there would seem to be a lot 

of benefit to having an industry standard. 

However, there are also some very compelling reasons to resist a standard. This 

industry is young, and the development of green building materials and techniques is 

also young. If the standards of today are somehow formalized, they may end up creating 

more ecological damage than good. Consider the following: 

The U.S. standard railroad gauge (distance between the rails) is 4 feet, 
8.5 inches. That's an exceedingly odd number. Why is that gauge used? 
Because that's the way they built then in England, and the U.S. railroads 
were built by English expatriates. 

Why did the English people built them like that? Because the first rail lines 
were built by the same people who built the pre-railroad tramways, and 
that's the gauge they used. 

Why did they use that gauge then? Because the people who built the 
tramways used the same jigs and tools that were used for building 
wagons, which used that wheel spacing. 

Okay! Why did the wagons use that odd wheel spacing? Well, if they tried 
to use any other spacing the wagons would break on some of the long 
distance roads, because that's the spacing of the old wheel ruts. 

So where did these old rutted roads come from? The first long-distance 
roads in Europe were built by Imperial Rome for the benefit of their 
legions. The roads have been used ever since. And the ruts? The initial 
ruts, which everyone else had to match for fear of destroying their 
wagons, were first made by Roman war chariots. Since the chariots were 
made for or by Imperial Rome, they were all alike in the matter of wheel 
spacing. 

Thus we have the answer to the original question. The United States 
standard railroad gauge of 4 feet, 8.5 inches derives from the original 
specification for Imperial Roman army war chariots. Specs and 
bureaucracies live forever. So the next time you are handed a 
specification and wonder what horse's ass came up with it, you may be 
exactly right—because the Imperial Roman chariots were made to be just 
wide enough to accommodate the back-ends of two war horses. (RMI 
1998) 

A senior Pennsylvania official (2001) notes that there is a regulation in Pennsylvania that 

requires all buildings to burn coal. There is a way to get around it, but it is still there. 

Clearly, green building standards should be tied to research that directs the standards in 

This list includes: the US Navy, Seattle, Portland, US Department of General Services, and the US Office of Real 
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solving environmental problems rather simply passed into law, and left to become 

redundant. Because the environment and our impacts on it are such dynamic factors, 

standards need to be updated regularly with fresh research to ensure that they are 

addressing present environmental problems in the most effective way. In addition, any 

green building standard should be based on performance regulations (e.g.: use a 

maximum amount of energy or water per person hour per year) rather than prescriptive 

regulations (e.g.: use low-flow toilets, burn coal). Performance targets are clearly linked 

to the fundamental intent of the regulation, which is to reduce water or energy use, and 

thus are easier to understand, and allow innovation. Prescriptive regulations are much 

more difficult to update as time passes, because the reasons for them are less obvious, 

and the technology prescribed (like coal or low-flow toilets) is much more likely become 

standard practice without anyone understanding why. 

In the year 2001, when there is a plethora of different standards concerning green 

building guidelines, it is interesting to note that if there were simply one standard 

adopted, there would be considerably fewer people working towards the goal of creating 

and understanding green building standards. This might mean fewer people critically 

examining the ecological problems and dreaming up potential solutions. 

In addition, it seems possible and even likely that the success that L E E D has had in 

establishing itself as a green building standard may be the cause of its demise. Its 

success—its impact on industry, its inclusion of diverse groups in meaningful 

participation, its transparency and clarity in communicating its new environmentally-

motivated building standard—all these qualities may enable its new standard of green 

building to be quickly and genuinely integrated into the building industry. Once that 

happens, L E E D itself could be redundant, or it could tie itself to ongoing basic research 

into environmental problems and their solutions, and it could evolve over time. 

There is, however, the separate but related question of whether L E E D goes far enough 

towards ecological sustainability. It certainly meets the criteria for ecological 

comprehensiveness. However, whether or not it meets the higher goal of being 

ecologically sustainable is another question completely. The answer is almost certainly 

no, as reductions of closer to 90% in consumption by those in the monetarily wealthier 

Property. 
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northern countries are closer to what seems to be necessary for sustainability (Brown 

and Flavin 1999). The question of sustainability is beyond the scope of this thesis, 

except to say that most likely none of the strategies covered could be described as 

encouraging sustainable building design. 

The creation of a new standard may actually get in the way of the kinds of changes that 

need to be made to achieve true sustainability. The new standard may legitimize a 

standard that should be continually challenged. In addition, it may be effective in 

quashing the seemingly far-flung ideas that may be necessary to achieve true 

sustainability. For all these reasons, in addition to the high cost of administering L E E D 

that is a real barrier to its adoption as a true certification system (Several Personal 

Interviews 2001), what is needed is to tie a green building standard clearly and 

transparently to environmental problems and solutions in the context of ecological 

sustainability, not simply greater environmental responsibility. 

What is needed is a frame through which the latest research on global and regional 

ecological problems and their solutions can be tied to building codes. This would ensure 

that the government paid part of the expense of the certification process. Training 

programs for architects, builders and other processionals should accompany the code 

changes. All of this should be paid for easily from the resulting energy savings, as seen 

in Austin. This kind of broad scale program could be implemented perhaps five years 

after the City of Vancouver (through its South East False Creek neighbourhood), the 

G V R D , the British Columbia Building Corporation and the province of B C through Green 

Buildings B C all adopted L E E D or a similar guideline / rating system that would allow the 

government time to adapt to the new practices and create the new building code 

structure. 

5.4. Summary 

Over the next fifty years, there will be more buildings built than ever before in human 

history (Orr 1999). Given that, as discussed in this thesis, buildings have a greater 

impact on the environment than any other sector, it is crucial that humanity learns to 

build and live in them differently. 
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This thesis found that it is possible to create green building strategies that are both 

ecologically comprehensive and mainstreamable. The following green building strategies 

supported this finding: LEED; the US Naval Facilities Policy; Seattle's Sustainable 

Building Policy; The Minnesota Design Guide; Austin's Residential Program; TVLB 

Mortgage Program; Santa Monica's Guidelines; Pennsylvania's Guidelines; Hannover 

World E X P O Model Ecological District; and Sydney Olympic Village. This finding 

suggests that there should be greater use of green building strategies as solutions to the 

many ecological problems created or exacerbated by buildings. It also points to the need 

for greater research and development of environmental building products and strategies. 

The second major finding is that in many of the case studies examined, the principle 

barrier to the implementation of ecologically comprehensive green building strategies 

that are truly mainstreamable is clearly the exclusion of ecological factors in the mandate 

of building codes. Complete market transformation is only be achieved where green 

building strategies are mandated, as was the case in the City of Austin (municipal 

program), the US Navy, Minnesota, City of Seattle, City of Portland, US Department of 

General Services, US Office of Real Property, US Postal Service, and at the Sydney 

Olympic Village. 

Even after ten years and tremendous successes, the Austin Residential Green Building 

program has achieved 31% of the market share, and the associated TVLB Mortgage 

program achieved 66%. Both of these are herculean achievements, and the result of 

dedication and genius on the part of those involved. However, this rate of market 

acceptance is nothing like the complete market transformation achieved in those cases 

where green standards were mandated. It is nothing close to what would be possible if 

environmental standards were part of the building code. This points to the need for 

changes to the mandate of building codes to allow them to regulate reductions in the 

environmental damage done by buildings. 

Many of the voluntary green building programs (LEED, Austin, Colorado, etc.) are 

responsible for bringing broad support to green building practices and concepts since 

the early 1990s. The programs that mandate the use of green building standards in 

many ways achieve their great successes because of the crucial, ground-breaking work 

done by programs like Austin and LEED. However, now that green building products and 
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practices have become much more acceptable, it is possible to begin to speak about 

making a certain basic level of respect for the environment a prerequisite for having the 

right to build, not a frill. At a time when we are witnessing the largest species extinction 

rates since the dinosaurs, it is time to take the environmental impacts of buildings just as 

seriously as the health impacts that building codes are presently mandated to regulate. 

The third and final major finding was that non-governmental organizations could bring 

much needed leadership, knowledge and skills to the task of creating mainstreamable 

and ecologically comprehensive green building strategies. Even more, the participation 

of environmental NGO's was associated with the development of green building 

strategies that are particularly innovative. This is seen clearly in the cases of Sydney, 

Austin, the US Navy, and LEED. This finding suggests that these groups should be 

included to a greater degree in the development of green building strategies in British 

Columbia. 

5.4.1. Further Research Needed: Public Participation 

More research needs to be done to address the question of how the public could be 

further brought in to assist in the development of green building strategies. Whether or 

not it is believed that the public could contribute to the development of strategies to 

lessen the environmental impact of buildings, the fact is that if changes are not made 

now to the way we in North America build buildings, the ecological destruction could be 

severe. In a democratic society, the public has a right to know about these risks, and a 

right to give their input on potential solutions. 

International human rights law that regards access to environmental resources as a 

basic human right provides the legal motivation for those responsible for building 

buildings in North America to learn to reduce their environmental impact. Yet, surely 

there is also an imperative—legal, moral or other—to communicate these problems with 

the general public and allow them to participate in their solution. If there were one single 

incident (like an oil tanker leak or large fires) that promised to wipe out clean water or air 

for great portions of the world's population, it would be news. If there were a single 

incident that threatened wildlife habitat or forests, it would be news. The public would 
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have a right to know. That is what the building industry is as it presently stands. It is a 

time bomb that threatens the ecological health of the planet. 
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Appendix A : Initial Interview Questions 

S T R E N G T H S / W E A K N E S S E S OF THE P R O G R A M 
1) How could the program be improved? If you were to do it again, what would you do 

differently? 
2) What design suggestions in the manual presented the greatest difficulty in terms of 

resolving design or regulatory reservations? (EG: Health Board concerns with 
greywater use.) Was there a procedure set up to deal with these kinds of concerns? 

3) What elements were critical in terms of getting the project rolling? (Examples might 
include: political champion, senior staff commitment, citizen involvement, public 
consultation, other?) 

4) What were the opportunities and barriers to selling the concept to the following 
groups: staff, politicians, citizens, and the building industry? 

P R O G R A M D E V E L O P M E N T / B U D G E T 
5) Did your organization have experience in green buildings previous to the guidelines? 

If so, what were the lessons learned from these? 
6) How long did it take to create the Guidelines, from first gleam in the eye to final 

publication & ordinance revisions? 
7) What did the program cost to develop? 
8) What does the program cost to administer? 
9) What impact will the Guidelines have on capital cost of the buildings? 

a) On operating costs? 
b) On pollutant emissions? 
c) How does the policy relate to other policies within the organization—either 

environmental or economic? 

ENVIRONMENTAL G O A L S 
10) What are the major indicators with which you can gage the success of the 

environmental aspirations of this program? 
11) Is the program meeting the environmental goals you set out? 
12) Can this environmental success be measured? If it can, is it being measured? Is this 

measurement being reported to the taxpayer or advertised? 
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A p p e n d i x B: F i n a l Interv iew Q u e s t i o n s 

Most of the interviewees were asked the questions in Appendix B, unless research had 
revealed the answers already, which it usually had not. Research was often used to 
verify and understand what the interviewees said. The ecological criteria, for example, 
were often researched (through examining green building guidelines or rating systems, 
for example), in addition to asking the interviewees questions about these issues, to 
ensure that I had understood correctly. For those who were asked questions from 
Appendix A, either follow up research or follow up thesis questions revealed the answers 
to the questions presented below, so that the questions below can be seen to have been 
answered either through interview or through research for each of the case studies that 
were established as critical. The questions in Appendix B correspond to the criteria. 

1. Does the strategy encourage buildings to incorporate a comprehensive set of 
ecological issues (in such categories as: energy, water, landscape, materials, waste 
or equivalent)? 

2. Does it encourage a reduction in resource consumption and waste generation of 
30% or more? 4 7 

3. Does the strategy have the ability to make green building products and practices into 
standard practice, or at least a broadly acceptable alternate practice? 4 8 

4. Does the green building strategy encourage meaningful stakeholder participation in 
policy formation and implementation? Is there a diverse group of stakeholders 
participating, including NGOs and the public? 

5. Is it communicated in simple, easily understood language for a diverse audience? 
Does everyone (government, industry, the public) have free access to information 
explaining the strategy? 

6. Does the green building strategy enable equitable access to green buildings 
(housing and other types of buildings) for all income groups, especially the most 
vulnerable? Does it significantly raise the price of buildings? 

7. Does the green building strategy have the support of parties and groups on opposite 
political spectrums? Does it have the support of a large variety of groups, like, for 
example, citizens groups, environmentai groups, professional organizations and 
industry? 

8. Is the green building strategy affordable? (I.e.: is there a cheaper way to deliver the 
same services?) Is it easy to implement? 

This 30% will be based on a reduction in two major areas: first, energy, as it is usually measured in percentage 
reductions; and second, water, as low-water fixtures should allow reductions of between 30 and 50%. Other areas are 
much more difficult to quantify in percentages: reductions in landfill waste, for example, and increases in wild life habitat or 
green space, are dependant on the very specific regional use levels. 

This is the only measure on the criteria list that is discretionary. It defies a strict measurement like market saturation, as 
there are strategies like pilot projects whose impact on the mainstream building industry cannot be measured. 
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A p p e n d i x C : L ist o f K e y In formant I n t e r v i e w e e s 

Name Title Role in a Strategy 
(if not explained by title, 
left) 

Date and Place 
of Interview 

Kim Drury 
206-684-3214 

Program Manager 
Seattle's 
Environmental 
Management Program 
Office of Environmental 
Management 
City of Seattle 

Manager, City of Seattle 
Sustainable Building Policy 

April 17, 2000 
in-person 
interview 
Seattle, WA, 
USA, and follow 
up on phone 
and e-mail 
Feb 2001 

Hillary Brown Hillary Brown, AIA 
Assistant 
Commissioner 
Office of Sustainable 
Design and 
Construction 
Department of Design 
and Construction 
New York City 

Manager, New York City's 
High Performance Building 
Guidelines 

May, 2000 
in-person 
interview New 
York, NY, USA 
and follow up 
on phone and 
e-mail 
Feb 2001 

Bob Kobet Bob Kobet, AIA, 
A S H R A E 
Director, Green Design 
Services 
Conservation 
Consultants, Inc. 
64 South 14th Street 
Pittsburgh, PA 15203-
1548 

Key Author, 
Pennsylvania's Guidelines 
for Creating High-
Pefformance Buildings 

May 6, 2000 
in-person 
interview 
Philadelphia, 
PA, U S A 

Peter Hurley 
206-298-9338 

presently 
Executive Director 
Transportation Choices 
Coalition 
P O Box 131 
Seattle, WA 98111 
206-298-9338 phone 
206-298-9304 fax 

previously 
Sustainable Building 
Project Manager 
(Northwest Regional 
Sustainable Building 
Action Plan) 
Seattle City Light 

April 17, 2000 
in-person 
interview 
Seattle, WA, 
USA, and follow 
up on phone 
and e-mail 
Feb 2001 

Susan 
Munves 

Energy and Green 
Building Program 
Coordinator 
City of Santa Monica 
310-458-8229 

February 2001, 
phone interview 
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Richard 
Morgan 

Residential Specialist 
Austin Green Building 
Program 
(512)499-3469 

February, 2001, 
phone, and 
follow up on 
phone and e-
mail 

Terrel 
Emmons 

Terrel M. Emmons, 
FAIA 
Chief Architect 
Naval Facilities 
Engineering Command 
Washington Navy Yard 
1322 Patterson Avenue 
S E 
Washington, DC 
20374-5065 
202/685-9170 

Manager, Naval Facilities 
Sustainable Design Policy 

July 1999, 
phone interview 

Peter 
Templton 

US Green Building 
Council 
1015 18th Street, NW, 
Suite 805 
Washington, DC 20036 
Phone: 202/82-USGBC 
(828-7422) 
Fax: 202-828-5110 

February 6, 
2001 
phone interview 

Paul Kroening Hennepin County 
Environmental 
Services 
417 North Fifth Street, 
Minneapolis, 
Minnesota 55401-1397 
Phone (612) 348-6509 
| Fax (612) 348-8532 | 

Manager of Minnesota 
Sustainable Design Guide 

February 2001, 
phone interview 

List of Peop le To W h o m 1 Directed S u Dplementary Quest ions: 
Name Title Role in a Strategy 

(if not explained by title, 
left) 

Date and Place 
of Interview 

Ian Theaker Environmental Design i Lead Consultant with Ray 
Consultant i Cole, 
Integral Design / i Santa Monica's Green 
Engineering i Building Design and 
#204 - 55 East 10th I Construction Guidelines 
Ave. Vancouver, BC 
Canada 

June, 1999 
Vancouver, B C 
in-person 
interview 

Dean Kubani I Dean Kubani June, 1999, and 
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City of Santa Monica 
Environmental Analyst, 
Santa Monica's Green 
Building Design and 
Construction 
Guidelines 
(310)458-2227 

follow up on 
phone and e-
mail 
February 2001 

Bill Patton Texas Veterans Land 
Board Greenbuilding 
Mortgage Program 

TVLB Information Center 2000-2001 
ongoing e-mail 

Raul 
Gonzales 

Director of Outreach 
Marketing for the 
Texas Veterans Land 
Board 

April 2001 
e-mail 
commnuication 

James 
Toothacre 

Pennsylvania High 
Performance Buildings 

April 2001 
Phone interview 

Wendy 
Powers 

Associate, Green 
Building Services 
Conservation 
Consultants 

Consultant, Pennsylvania 
High Performance 
Buildings 

March 2000, 
Vancouver 
in-person 
interview 
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Appendix D: Performance Targets for G B B C Pilot Projects 

(Created for the G B B C program by Jessica Woolliams) 

A: Ecological Performance 
Energy 

E1 ENERGY USE 
E2 ENERGY SOURCE 
E3 CLEAN ENERGY TRANSPORT 

Water 
Wa1 WATER USE 
Wa2 WATER FILTRATION 
Wa3 HUMAN WASTE 
Wa4 GROUND WATER RECHARGE 

Landscape 
L1 INTEGRATED PEST MANAGEMENT 
L2 GREEN SPACE 
L3 NATIVE PLANTINGS AND WILDLIFE HABITAT 

Materials 
M1 RECYCLED MATERIALS 
M2 EFFICIENT MATERIALS 
M3 SALVAGED MATERIALS 
M4 LOCAL MATERIALS 
M5 DURABLE AND LOW MAINTENANCE 

Waste 
W1 RECYCLING FACILITIES 
W2 COMPOSTING FACILITIES 

Construction Management 
C1 CONSTRUCTION WASTE 
C2 REUSE TOPSOIL 
C3 VEGETATION AND WATERCOURSE PROTECTION 

B: Human Health and Comfort 
Indoor Environmental Quality 

IEQ1 AIR POLLUTANT EMISSIONS 
IEQ2 MINERAL AND GLASS FIBRE 
IEQ3 OUTDOOR AIR INTAKE 
IEQ4 VENTILATION EFFECTIVENESS AND AIR FILTRATION 
IEQ5 SYSTEM COMMISSIONING AND CLEANING 
IEQ6 DAYLIGHTING 

C: Economic Performance 
EC1 LIFE-CYCLE ASSESSMENT 
EC2 CAPITAL COST ACCOUNTING 



Appendix E: The C a s e Studies 

These case studies are organized into the following three models or types of green building strategies: 

IV. Guidelines, Certification Systems and Rating Systems 

V. Government Building Pilot Projects and Policies 

VI. Economic Incentives 

1.0. Guidelines, Certification Systems and Rating Systems 

to. 

1.1. Austin Green Building Program (1991) 

I. Central 
Organization 
II. Dates 
III. General 
Description 

City of Aust in, Texas (United States) 

1991 - present 

The Aust in Program is important because it lead the way by 

establ ishing the first environmental building rating sys tem in the 

North Amer i ca . The City was a founding member of the U S 

G r e e n Building Counc i l , today a large and influential body 

(Austin 1998). Today the number of U S cities with 

environmental building rating sys tems is large and growing, and 

this is at least in part due to first example set by Aust in . 

The purpose of Aust in 's Green Building Program is to 

encourage building professionals (architects, builders and 

developers) to use more environmentally responsible building 

pract ices in their buildings and to encourage consumers to 

value these buildings. The program involves training the 

industry, marketing green ideas and professionals to 

consumers , and certifying Green Bui ldings with a rating of 

between one and five stars. 

The free "Green Building Member Program" is open to 

architects, builders, developers and contractors; suppl iers and 
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the building industry may become assoc ia te members . 

Membersh ip consists of at tendance at orientation, a "G reen 

Building Bas i cs " course and at least two technical lectures. 

Members receive marketing ass is tance, ongoing educat ion and 

networking opportunities. Aust in 's program has four sub

programs: residential, municipal , commerc ia l , and multi-family. 

Th is analysis focuses on residential. 
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1.2. The Green Builder Program of Colorado (1995) 

I. Centra l 
Organ izat ion 

II. Dates 

III. Genera l 
Desc r ip t ion 

Home Bui lders Assoc ia t ion of Denver, Co lorado State (United 
States) 

1 9 9 5 - P r e s e n t 
1998 - Expanded from Metro to statewide 

The Green Bui lder Program of Colorado is significant because it 

is the first to establ ish a state-wide (or province-wide, for that 

matter) green building program. The state-wide nature of the 

program, and the fact that it is compr ised of a broad coalit ion of 

organizat ions, is beneficial as it al lows a considerable amount 

of market security for both developers and consumers . A n 

important difference from the Aust in program is that a non

governmental body is primarily responsible for its 

administration: the Metro Denver Home Bui lders Assoc ia t ion . It 

is a revenue-neutral program, with most of its funding coming 

from the Governor 's Office of Energy Conservat ion ( O E C ) , and 

a portion of the funding coming from fees charged for 

sponsorsh ip, builder enrollment, and home registration ( H B A M D 

1999 a,b,c). 

Th is Colorado program has a membership program like Aust in 's 

which is a central tool around which builders and des igners 

prepare to market to residential buyers. However, in contrast to 

Aust in 's free membership and seminars (given by the 

municipality), the even more explicitly market-based Co lorado 

program charges fees and dues. Enrol lment is $150 / year; 

building registration is between $20 and $50 per home; and 

sponsors pay $500 to have products registered as in 

compl iance with the program. Five percent of all certified 

buildings are randomly inspected. 
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1.3. Santa Monica's Green Building Design and Construction Guidelines (1996) 

I. Centra l Ci ty of San ta Mon ica , Cal i fornia (United States) 
Organ izat ion 

II. Dates 1 9 9 6 - F i r s t d r a f t 
1999 - Completed Guidel ines 
2001 - In effect March 1 

III. Genera] The Santa Mon ica Guidel ines are significant for at least two 

Descr ip t ion reasons: first, because they are the first to incorporate s o m e 

requirements into the local building code, and second , because 

they are tied clearly and directly into the numerical targets of the 

Susta inable City Program. This c lear linking to the overal l goals 

of the city program is in keeping with the principle of 

t ransparency, and should help to encourage ci t izen participation 

and dialogue. 

San ta Mon ica 's program is appl icable to all buildings except 

single family residential. The Guidel ines encourage the building 

sector to contribute to the goals of the Susta inable City Program 

( S M 1999a,b,c). The program has no built-in certification 

sys tem unless they use the L E E D guidel ines, which they are 

consider ing (Personal Interview 1999). The Susta inable City 

P rogram has a set of measurab le targets including the following 

areas that relate to buildings ( C S M T F E 1996): 

° Energy Usage (non-mobile sources) (Btus/year), 

° Water U s a g e (gallons / day) 

° Landfil l So l id Was te (tons / year) 

° Wastewater F lows (gallons / day) 

0 Dry Weather Stormdrain Discharges to O c e a n (gallons / dy) 

156 



1.4. LEED-Leadersh ip in Energy and Environmental Design (1997) 

I. Centra l 
Organ izat ion 
II. Dates 

III. Genera l 
Descr ip t ion 

United States Green Building Counc i l ( U S G B C ) 

1 9 9 3 - U S G B C formed 
1 9 9 7 - L E E D version 1.0 
2000 - L E E D version 2.0 

The U S G B C ' s L E E D guidel ines represent the first ser ious 

attempt to create a North Amer ican industry-wide standard. Th is 

is an interesting model that has engaged a d iverse group of 

institutions, individuals, bus inesses, and government offices in 

the development of user-friendly, widely-adopted, 

comprehens ive guidel ines. At least in part due to its s u c c e s s e s , 

it has attracted much attention, not all of it good. Cr i t ic isms 

include its expense; its lack of design ass is tance; its lack of 

explicit, consc ious environmental prioritizing; and its a l leged use 

as a marketing tool for its bus iness members rather than a tool 

for scientif ic measurement (Wise 2000). 

L E E D is a voluntary, market driven combined guidel ines / rating 

sys tem / certification sys tem that is des igned for new and 

existing institutional, commerc ia l , and high-rise residential 

buildings. Certif ication is given to buildings that meet certain 

non-negotiable prerequisites (like a certain minimum level of 

energy efficiency) as well as choose among different opt ions to 

receive a minimum number of credits for a range of pract ices. 
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1.5. Pennsylvania's Guidelines for Creating High-Performance Buildings (1999) 

I. Centra l 
Organ izat io 
n s 
II. Dates 
III. Genera l 
Desc r ip t ion 

Governors Green Government Counc i l and the 
Pennsy lvan ia Department of Environmental Protection 
Commonwea l th of Pennsy lvan ia 
1999 - Design Guidel ines published 

The Guide l ines are written "to famil iarize dec is ion-makers and 

others involved in the design, construction and development of 

communit ies and buildings with the concept of sustainabil i ty." Like 

Co lorado, these guidel ines are administered at the state level. 

However, unlike Colorado it was not developed to be a voluntary, 

market driven program. Instead it was intended to be a program 

that was used to encourage government agenc ies to build their 

buildings in a more environmentally sensit ive fashion. It is 

voluntary, and there are no plans to make it mandatory. 

T h e s e Guidel ines give practical information in four general a reas : 

1. G r e e n Design Sys tems 

2. G r e e n Design P rocess 

3. C a s e Studies 

4. Resou rces 

Al l of this information could be used for buildings outside of 

Pennsy lvan ia . 
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1.6. New York City's High Performance Building Guidelines (1999) 

I. Centra l 
Organ izat ion 

II. Dates 
III. G e n e r a l 
Descr ip t ion 

Office of Susta inable Design and Construct ion 
Department of Design and Construct ion 
New York City 
Apri l 1999 - Des ign Guidel ines publ ished 
T h e s e guidel ines make a contribution to the growing body of 

green building guidel ines because, like San ta Mon ica 's 

Guide l ines, they go beyond a minimalist list of performance 

targets (as in Aust in, Co lorado, or L E E D ) . Both San ta Mon ica 

and N Y C have measurable performance goals or targets but in 

addition include clearly-written and detailed practical information 

about how to achieve the targets. The N Y C Guide l ines are 

written for use by those involved in the N e w York City capital 

construct ion process: architects, engineers, contractors, 

t radespeople, building custodians, building owners, public 

agency officials, elected officials, and the public. 

E a c h of N Y C s technical a r e a s 4 9 are organized into ten sect ions: 
° Object ives (e.g.: minimize the use of domest ic water) 
° Benefi ts (e.g.: reduced operating expenditures) 
° Techn ica l Strategies (ways of achieving the objective) 
° Examp le (a case study building) 
° Building Integration (some notes on integrating this objective 

with the whole building) 
0 Per formance Goa l s 
0 Tools (tools that can be used to achieve the objective, like 

computer simulation software to a s s e s s projected energy 
use) 

° Del iverables 
° Regulatory Constraints 
° References 

This structure al lows the guidel ines to present a great deal of 

information, but it may be overwhelming for some users. 

A technical area would be, for example, energy use or water management. These shall be further discussed in 
reference to the criteria of ecological robustness in the analysis chapter. 
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2.0. Government Building Pilot Projects and Policies 

2.1. Naval Facilities Sustainable Design.Policy (1993) 

I. Centra l Naval Facilities Engineering Command (NAVFAC) (United 
Organ izat ion States) 

II. Dates 
III. Genera l 
Desc r ip t ion 

1993-present 

This policy represents a watershed for the mainstream 

endorsement of green buildings. The United States Department 

of the Navy was the first Federal department to create policy 

requiring that all new construction must be built according to 

certain green building standards ("Navy" 1998). N A V F A C has an 

annual construction budget of roughly $5 billion—roughly one 

percent of all US construction. NAVFAC administers domestic 

construction for the Marines, the Air Force, the Navy and also 

does some Army construction. NAVFAC builds everything from 

homes to schools and hospitals. This policy amounts to 

extensive support for more environmentally responsible buildings 

(NAVFAC 1998, 1999a,b; USDN 1999). 

The Sustainable Development Program is made up of three 

Planning and Design Policy Statements. The first describes 

"sustainable design" and defines the integrated design approach. 

This approach evaluates the building as a whole, not as 

individual components. The second policy statement effectively 

adopts the U S G B C LEED guidelines for N A V F A C construction 

(Personal Interview 1999). The third policy statement effectively 

requires that any Architect-Engineer that is hired for the 

construction of a NAVFAC building has experience with 

"sustainable design principles." It asks for demonstrated 

experience with everything from daylighting, energy efficiency, 
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low V O C materials, natural ventilation, minimizing off-site storm 

runoff and the U S G r e e n Building Counc i l ' s L E E D Program. 
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2.2. Seattle Partnership for Resource Efficient Schools (1996) 

I. Centra l City of Seatt le Publ ic Utilities 
O r g a n i z a t i o n s Seatt le Publ ic Schoo ls ' ( S P S ) 
II. Dates 1996 - present 

III. G e n e r a l Th is is a program created for schools in the Seatt le a rea , that 

Descr ip t ion Cou\d potentially be a model for schools in other a reas . There 

are 19 schools to be renovated under Seatt le Schoo l District's 

"Bui lding Exce l lence Program" (Seattle 2000). This policy uses 

a handbook, cal led the "Best Management Pract ices Handbook" 

that g ives des ign advice to those involved with designing, 

constructing and operating the schools in the program. 

This handbook gives guidel ines for designing, constructing and 

operating more resource-efficient schools . Like the City of San ta 

Mon ica 's guidel ines, these guidel ines set out some pract ices 

that are "required" and others that are " recommended. " It a lso 

provides case studies, sample specif icat ions, and var ious 

resources. 
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II. Dates 

IV. G e n e r a l 
Descr ip t ion 

2.3. Minnesota Sustainable Design Guide (1997) 

I. Centra l Hennepin County 
Organ izat ion 

1997, 1998 - Minnesota Susta inable Des ign Gu ide 
1999, 2000 - Creat ion o f resource and educat ional materials 
This design guide acts as a policy because it was created to 

ensure the best use of Hennepin County 's $30 million annual 

facilities budget ( M S D G 2000). The design guide and rating 

sys tem is intended to be used by planners and architects of 

Hennepin County facilities. However, it is a lso intended to be a 

resource for anyone who wants to use it, including the North 

Amer i can building industry and the general public. There are 

four major areas in which the Des ign Gu ide offers help: 

1) P rocess : offers advice on negotiating the stages of the 

building life cyc les, from predesign to des ign to construct ion 

and occupancy. 

2) Strategies: gives practical methods of achieving certain 

levels of ecological performance. 

3) Document: g ives users a Scor ing Form and Project History 

Report. 

4) C a s e Studies: encourages all users to send in their 

documents to be used as a case study. 

Th is rating system is weighted to reflect regionally important 

issues: issues that are seen as more important regionally are 

given more points in the rating sys tem. These design guidel ines 

have been tested on pilot projects built for Hennepin County , 

the Minnesota Department of Natural Resou rces , R a m s e y 

County and Carver County. 
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2.4. PATH-Partnership for Advancing Technology in Housing (1998) 

I. Centra l 
Organ izat ion 
II. Dates 
III. G e n e r a l 
Descr ip t ion 

U S Department of Housing and Urban Development (HUD) 

1 9 9 8 - p r e s e n t 

This is a comprehensive model linking and supporting major 

demonstrat ion projects. There is nothing equivalent in C a n a d a . 

The purpose of this public/private partnership is to bring 

together federal departments and the building sector (home 

building, product manufacturing, insurance, f inancial and 

regulatory communit ies) to speed the market acceptance of 

innovative technologies that further the program's goals (listed 

below): 

° Affordability: Reduce the monthly cost of new housing by 20 
percent or more. 

° Energy-eff ic iency and environmental protection: Cut the 
environmental impact and energy use of new housing by 50 
percent or more and reduce energy use in at least 15 million 
existing homes by 30 percent or more. 

° Durability: Improve durability and reduce maintenance costs 
by 50 percent. 

° Disaster resistance and safety: Reduce by at least 10 
percent the risk of loss of life, injury, and property 
destruction from natural hazards and dec rease by at least 20 
percent residential construction work i l lnesses and injuries, 
(from: P A T H 2000) 

The P A T H program suppl ies technical ass is tance to developers 

who agree to a s s e s s these technologies in their residential 

development. 
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2.5. A P A Policy Guide on Planning for Sustainability (2000) 

I. Centra l 
Organ iza t ion 
II. Dates 
III. G e n e r a l 
Desc r ip t ion 

Amer ican Planning Assoc iat ion 

Created and Instituted - 2000 
This policy is similar to the Amer ican Institute of Architecture 

(AlA) 's "Gu ide to Environmental ly Susta inable Archi tecture" and 

Architectural Institute of British Co lumbia (AIBC) 's adoption of 

the Hannover Pr inciples. Change within professional institutions 

may be one of the most effective ways to change mainst ream 

development practice. However, the policies may need to be 

more practical and easi ly understood than these to create the 

biggest change. 

The purpose of the A P A Pol icy Gu ide is to encourage Amer ican 

Planners and the Amer ican public to be aware of and to choose 

a variety of alternative development cho ices. The guide a lso 

includes background information. It g ives "Globa l Indications of 

Unsustainabil i ty" which include global warming, soil 

degradat ion, deforestation, spec ies extinction, decl ining 

f isheries, and economic inequity. Its " U . S . Indications of 

Communi ty Unsustainabil i ty" includes: suburban sprawl , 

segregat ion/unequal opportunity, loss of agricultural land and 

open space , depletion and degradation of water resources, loss 

of wet lands, traffic congest ion and air pollution, and 

disproportionate exposure to environmental hazards. Finally, 

there is a lengthy and detailed list of the A P A Pol icy 's "Speci f ic 

Pol icy Posi t ions," which list planning pol icies and legislation that 

the Amer ican Planning Associat ion and its Chapters support. 
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2.6. City of Seattle Sustainable Building Policy (2000) 

I. Centra l City of Seatt le 
Organ izat ion 
II. Dates February 2000 - present 

III. Genera l Th is policy represents the least expensive, lowest maintenance 

Descr ip t ion moc\e\ for governments that want a green building policy but do 

not want to create the guidel ines or rating sys tem. In addit ion, 

using an industry standard should have the benefits of being 

able to share information and exper iences with others ac ross the 

country that are also using the same standard. However, using 

an already-created policy and using its training sess ions may 

encourage the government body as well as industry, ci t izens and 

consumers to accept it rather than creating their own definition of 

what is environmentally responsible and appropriate. 

Seatt le 's policy, incorporated into the City's Environmental 

Management Program, requires all of the City 's new construct ion 

and major retrofits over 5,000 gross square feet of occupied 

space to be constructed to qualify for a minimum of L E E D Si lver 

Rat ing. The principle audience, then, is every department at the 

City of Seatt le and all those involved with constructing and 

running Ci ty-owned facilities (Seattle 2000). The L E E D 

Guide l ines are used as a "design and measurement tool" 

(Seatt le 2000). S e e above description of L E E D for detai ls. 

Facil i t ies that achieve a L E E D rating higher than Si lver are 

eligible for a "Mayor 's Award. " 
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2.7. Hannover World E X P O Model Ecological District (2000) 

I. Centra l City of Hannover, Ge rmany 
Organ izat io 
n 
II. Dates 1 9 9 ? - p r e s e n t 

III. Genera l The city of Hannover, Ge rmany (population 514,000) created its 

Descr ip t ion | o c a ( c | j r n a t e a c t j o n p | a n j n 1994, which outlined its goals of 

reducing total C 0 2 emiss ions by 2 5 % (of 10.8 million tonnes) by 

2005 (ICLEI 1997). Roughly 8 3 % of total C 0 2 emiss ions c o m e s 

from the energy used in heating, cool ing, and providing electricity 

to buildings; the rest (17%) comes from transport (ICLEI 1997). 

Major initiatives taken up to 1997 include expanding combined 

heat and power plants; creating a "green pricing" utility rate for 

wind-generated electricity; altering energy prices to make 

retrofitting buildings more financially viable; and retrofitting public 

buildings. Between 1990 and 1997, these kinds of measures 

brought C 0 2 reductions of only 1.8% (ICLEI 1997). 

In the year 2000, the city of Hannover created the new Kronsberg 

urban district that is located in the vicinity of the Wor ld E X P O site. 

The new district consists of 6,000 units of housing for roughly 

15,000 people (Expo 2000). Half of the units are expected to be 

ready for the E X P O (Expo 2000). Like the Sydney solar vi l lage 

built for their "Green G a m e s " , Kronsberg district is used to 

showcase a country's vis ion for the future and their competit ive 

edge in the new field of environmental building. The new district 

w a s an exhibit at E X P O 2000. 
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I. Centra l 
Organ izat ion 
II. Dates 
III. G e n e r a l 
Descr ip t ion 

2 .8. Sydney Olympic Village ( 2 0 0 0 ) 

S O C O G : the Sydney Organis ing Commit tee for the Olympic 
G a m e s administered the Sydney G a m e s 
1 9 9 2 - 2 0 0 0 

From 1992 to 2000 Greenpeace both worked with, lobbied, and 

acted as a watchdog for the New South W a l e s ( N S W ) State 

Government and Olympic officials. The result of G reenpeace ' s 

vision and pro-active leadership is the Sydney Olympic Athletes 

Vi l lage, which is the world's largest solar suburb. G r e e n p e a c e 

envis ioned the Olympic Vi l lage as a model for the world of "what 

can be done when there is a commitment to environmental 

protection and cost-effective energy sys tems and the global 

need to phase out fossil fuels." It contains 650 buildings whose 

main source of energy is the sun (Greenpeace 2000). 

T h e s e houses will go up for sa le to the general public after the 

Olympic games , and government will provide a rebate to 

encourage their sa le. In addition to the measures taken at the 

So la r Vi l lage, solar panels were also used at the main Olympic 

Stad ium, Supe rDome, Sydney Entertainment Cent re , O lympic 

Ferry Terminal and Regatta Centre (Greenpeace 2000). So la r 

power was used for lighting, s igns, security gates, 

environmental controls and maritime equipment. 
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3 .0. Economic Incentives 

3.1. FCM's Affordability and Choice Today (ACT) Program (1990) 

I. Centra l 
Organ izat ion 
II. Partners in 
D e v e l o p m e n t 

III. Dates 
IV. G e n e r a l 
Desc r ip t ion 

Federat ion of Canad ian Municipali t ies 

° Canad ian Home Bui lders Assoc ia t ion 
° Canad ian Housing and Renewal Assoc ia t ion 
° C a n a d a Mortgage and Housing Corporat ion (funding) 
1 9 9 0 - p r e s e n t 

This program provides grants of up to $20,000 to builders, 

developers, non-profit organizat ions, and municipalit ies to 

engage in mult i-stakeholder regulatory reform. A C T is des igned 

to facilitate changes in residential building approval p rocesses , 

planning regulations, and building regulations. The full amount 

of $20,000 can be awarded for demonstrat ion projects; up to 

$10,000 can be awarded projects that work towards 

streamlining approval p rocesses ; and up to $5,000 can be 

awarded to compi le information on previously completed c a s e 

studies. 

The program creates an information exchange for success fu l 

examples of regulatory innovations from across C a n a d a ( C H B A 

1999; C H R A 1999; C M H C 1999). This program will be in effect 

until 2002, providing grants for roughly 40 more projects ( F C M 

1999). 
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3.2. Toronto 's Better Bui ld ings Partnership Program (1996) 

I. Central 
Organization 
II. Partners in 
Development 

III. Dates 
IV. General 
Description 

The City of Toronto Energy Efficiency Office (EEO) 

° The Toronto Atmospheric Fund (TAF) 
0 Consumers Gas 
° Toronto Hydro 
0 Ontario Hydro 
0 Enbridge Consumers Gas 
0 Energy Management Companies 
0 International Council for Local Environmental Initiatives 

(ICLEI). 
° financial institutions, environmentalists, community groups, 

the building industry, building owners and managers, trade 
unions, energy and water efficiency consultants 

1996-present 
This program brings together the City of Toronto, energy 

utilities, and the building sector to conduct comprehensive 

energy retrofits and some water retrofits with a payback of 

between three and ten years (Toronto 2000). The utility 

companies (Enbridge Consumers Gas and Toronto Hydro) 

provide technical training for energy efficiency retrofits and 

facilitated access to funding options; the energy management 

firms (or ESCos) provide engineering, project management and 

general contracting expertise; and the City brings the various 

actors together. 

The program is aligned with the City of Toronto's CO2 reduction 

target, which is to reduce emissions from 1990 levels by 20% by 

the year 2005. 
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3.3. Texas Veterans Land Board Greenbuilding Mortgage Program (1996) 

I. Centra l Texas Veterans Land Board (TVLB) 
Organ izat ion 
II. Partners in Austin Green Builder program 
D e v e l o p m e n t 
III. Dates 1996-present 
IV. G e n e r a l The TLVB is a housing assistance program that furnishes 
Descr ip t ion 

below-market loans to eligible Texas Veterans. Starting in 1996, 

they offered to further reduce the interest rate charged to 

veterans by up to one percentage point if the building complied 

with the Greenbuilding Program requirements. 

This checklist gives certain point values to prescribed features 

or practices in the following areas: water, energy, building 

materials, solid waste, other. A minimum of 30, 50, 70, or 100 

points are required to achieve an interest rate reduction of (in 

corresponding order) 0.30, 0.50, 0.70, or 1.00. This percentage 

is then subtracted from the standard present rates charged by 

the TVLB to find the interest rate of your loan. Both the builder 

and the veteran must sign the checklist and hand it in with the 

loan application. A Greenbuilding Completion Certificate is 

awarded when the loan is closed (TVLB 1998a,b; TVLB 1999; 

Personal Interview 1999; "Veterans'" 1997). 
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3.4. F R E E - F i n a n c i n g Renewab le Energy and Eff ic iency (1997) 

I. Centra l 
Organ iza t ion 
II. Partners in 
D e v e l o p m e n t 

III. Dates 
IV. G e n e r a l 
Descr ip t ion 

U.S . Department of Energy 

S ix energy service companies: 
C E W / W a y International 
Duke Solut ions, Inc. 
Energy Masters , Corp . 
ERI Serv ices 
Honeywel l , Inc. Home & Building Controls 
Johnson Controls, Inc. 
1 9 9 7 - 2 0 0 5 

The U S federal government is the biggest single user of energy, 

spending $4 billion every year on its 500,000 buildings ( U S D O E 

2000), in a country that uses more energy than any other on the 

planet. This program will contract private compan ies to install 

energy efficient technologies in federal buildings at no cost to 

the taxpayer. Through the energy contract, the private 

compan ies will reap part of the energy sav ings that result from 

their technology. The U S Department of Energy will use a 

standard contract and list of vendors that will al low greater e a s e 

in bidding for the contracts (Wald 1997). 
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3.5. Natural Resources Canada Energy Incentive Programs (1998) 

I. Centra l 
O r g a n i z a t i o n s 

II. Dates 
III. Genera l 
Descr ip t ion 

Natural Resou rces Canada ' s ( N R C a n ' s ) Off ice of Energy 
Eff iciency 
N R C a n ' s Renewab le and Electr ical Energy Division 
1998 - present 

There are four programs, together worth $60 million over 3 

years from 1998 to 2001, that focus on improving the energy 

eff iciency of Canada ' s existing and emerging building stock and 

increasing the use of renewable energy ( N R C a n 1999; "New" 

1998): 

° Commerc ia l Building Incentive Program (CBIP) 

° Energy Innovators P lus (EIP) 
0 Renewab le Energy Deployment Initiative (REDI) 

° EnerGu ide for Houses ( E G H ) 

C B I P provides financial incentives to building owners who 

des ign and construct new commerc ia l and institutional buildings 

that are 2 5 % more energy efficient than the Model National 

Energy C o d e for Bui ldings. E IP is a program to encourage 

upgrading existing commercia l buildings. 

REDI provides financial incentives for the installation of solar air 

heating sys tems, solar hot water sys tems, and high 

eff iciency/low emiss ions b iomass combust ion sys tems. The 

main target audiences are bus inesses and federal facil it ies, 

however other projects such as municipal or University 

demonstrat ion projects could be considered through submitting 

a proposal (Logie 1999). The E G H program encourages 

increased energy efficiency of res idences. 
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3.6. Environmental Mortgage Partnership (1999) 

I. Centra l 
O r g a n i z a t i o n s 
II. Partners in 
D e v e l o p m e n t 

III. Dates 
IV. G e n e r a l 
Descr ip t ion 

Fannie M a e 
National Assoc iat ion of Home Bui lders (United States) 
Home Bui lder Assoc ia t ions Ac ross the United States, including: 
° At lanta, G A ° Los Ange les , C A 
° Co lumbus , O H ° Seatt le, W A 
° Albuquerque, N M ° Colorado 
0 Denver, C O 
1999 - Announced 

This initiative will include working with lending agenc ies , home 

builders, and community partners to establ ish a set of mortgage 

f inancing products that would encourage environmental ly 

sensit ive building. G reen building initiatives will be deve loped in 

6 pilot cities: Atlanta, G A ; Co lumbus , O H ; Albuquerque, N M ; 

Denver, C O ; Los Ange les , C A ; and Seatt le, W A ( P R N 1999; 

B ion 1999; Freddie M a c 1999; N A H B 1999; N A H B R C 1999). 

In these cit ies, local builder associat ions, lending agenc ies , and 

community partners will work with the N A H B and Fannie M a e to 

develop and test a set of mortgage f inancing options based on 

environmental ly responsible criteria (Fannie M a e 1999, 2000). 

In October 1999, the Colorado Assoc ia t ion of Home Bui lders, 

"Built G r e e n " Program of Colorado and Fannie M a e announced 

a Environmental Mortgage Pilot (Fannie M a e 2000). 
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3.7. New York State's Green Building Tax Credit (2000) 

I. Centra l 
O r g a n i z a t i o n s 
II. Partners in 
D e v e l o p m e n t 

III. Dates 
IV. Genera l 
Desc r ip t ion 

N e w York State Energy Resea rch and Development Authority 
New York State Office of the Governor (George Pataki) 
Rea l Estate Board of New York 
Natural Resou rces Defense Counci l ( N R D C ) 
Environmental Bus iness Assoc ia t ion of New York State 
M a y 15 t h , 2000 - present 

This tax credit legislation is intended to encourage both building 

owners and their tenants to use energy-efficient and 

environmental ly sensit ive technology in their buildings by 

offsetting the additional first cost of certain technology. Between 

2001 to 2009, $25 million will be avai lable as income and 

franchise tax credits (Post 2000). Between 5 % and 7% of 

eligible costs for green buildings that meet the state's 

requirements will be awarded as tax credits. In addit ion, 

buildings that use fuel cel ls and photovoltaic panels are eligible 

for extra credits, and credits can be received for up to 1 0 % of 

the cost of air conditioning equipment that uses ozone-fr iendly 

refrigerants, and buildings (Post 2000). 

The minimum requirements set for the program so far would 

ensure that the new buildings built under the program are 3 5 % 

more efficient than the state energy code al lows, and the 

rehabilitated buildings are 2 5 % more efficient. Cri t ics argue, 

however, that tax credits can artificially inflate a market (in this 

case the solar P V cell and fuel cell market), and if funding is cut 

in another political regime, the market is more fragile than it was 

in the beginning (Wilson 2000). 


