
 
 

 
 

An Evaluation of LEED-ND Project Certification: An Investigation of 22 

Certified LEED-ND Projects 

 

 

Drew MacMartin 

 

 

 

A Master’s report to the School of Urban and Regional Planning in conformity with the 

requirements for the degree of Master’s in Urban and Regional Planning 

 

 

 

 

Queen’s University  
Kingston, Ontario, Canada 

 
March 2011 

 
 
 
 

Copyright © Drew MacMartin, 2011 
 
 
 
 
 
 
 
 
 
 



 
 

 
 

 



Executive Summary | 

|Drew MacMartin|March 2011|An Evaluation of LEED-ND Project Certification|  i 
 

EXECUTIVE SUMMARY 

This research studied 22 Leadership in Energy and Environmental Design for Neighbourhood 

Development (LEED-ND) certified projects to determine how LEED-ND projects are achieving their 

certification status. Specifically, this report looked for common credits and major themes among the 22 

projects, in addition to analyzing four variables for their degree of influence on the LEED-ND certification 

scores. This report used a sequential mixed-methods approach which included data collection, closed-

ended survey questions, and basic statistical testing (mean). This report revealed the importance of 

promoting sustainable neighbourhood development in planning practices. Secondly, it contributed to our 

understanding of the LEED-ND credit system and its overall effectiveness.  Both goals will aid planners in 

determining the feasibility of implementing sustainable practices at the neighbourhood scale.   

The Environmental Protection Agency (EPA) concludes that the urban form directly affects water, 

air, and soil quality; as a result, the built form is identified as the nexus of environmental issues such as 

climate changes. Urbanization, specifically rapid urbanization has caused cities to become identified as 

both the cause and catalyst for a change towards a more sustainable future.  Recently, researchers have 

pointed to urban sustainability as a method to invoke change. LEED-ND has emerged as a significant 

planning tool to address the issue of urban sustainability. It is important, however, to stress that LEED-ND 

acknowledges that is not meant to be a one-size-fits-all policy tool that replaces comprehensive plans.  It 

is extremely important to understand how LEED-ND projects are achieving their certification scores so 

that the rating system can be improved to better address the issue of urban sustainability.   

This report’s methods have closely followed Garde’s approach in “Sustainable by Design? Insights 

From U.S. LEED-ND Pilot Projects.”   This report used a sequential mixed-methods approach broken down 

into two phases.  Phase I consisted of data collection divided into three sections:  LEED-ND scorecards, 

physical characteristics of the projects, and respondents’ insights into the certification process, while 

phase II analyzed the collected data gathered from phase I.  The analysis was further divided into two 

sections:  associations and common trends, and four variables’ (Overall Score, Brownfield Site, 

Geographical Location, and Neighbourhood Characteristics) degree of influence on LEED-ND certification 

scores.  A set of analytic manipulations, described by Miles and Huberman were followed to analyze data 

collected in phase I.  A list of analytic manipulations is as follows: 

 Making a matrix of categories and placing the evidence within such categories; 

 Creating data displays – flowcharts and other graphics – for examining the data; 

 Tabulating the frequency of different events; and, 

 Calculating second-order numbers such as means and variances
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Some of the key findings that percolated through the analysis process are as follows:   

 Densities of LEED-ND projects are extremely high and are already on par when compared with 

new policy standards for provincial and state governments.  For example, density standards 

from Ontario (Ontario Places to Grow) for 2031 have similar density targets when compared to 

studied LEED-ND projects  

 Several credits (On-site Energy Generation, Solar Orientation, and District Heating and Cooling) 

were noticeably omitted from over 80% the 22 projects.   

 Smart Location and Linkages, and Neighbourhood Pattern and Design sub-categories were 

achieved by a larger number of the 22 studied projects when compared to the Green 

Construction and Technology sub-category. 

 Geographical location and compactness of LEED-ND neighbourhoods are significant 

determinants in a project’s overall score. 

 Respondents cited low weighted point totals and high economic costs as the primary reason 

why some credits were pursued by few participants. 

 LEED-ND gold projects noted higher economic costs to achieve their score, confirming Dale and 

Newman’s findings that social sustainability and the lack of affordable housing is one of the 

main negative externalities surrounding most newly built sustainable communities. 

 Projects located in colder (winter) climates (geographical locations) experienced lower overall 

scores and respondents felt that the rating system was inflexible in addressing local context 

when compared to projects from warmer climates.  

Results of the analysis were used to make the follow recommendations to the current structure of the 

LEED-ND rating system:  

 The weighting system needs to put a greater emphasis (more allocated points) towards previous 

1 point credits, specifically under the Green Construction and Technology sub-category.   

 The rating system needs to incorporate additional (optional) points and credits designed to 

address issues important to specific geographical regions.  

 The rating system needs to implement financial incentives that offset the costs of some of the 

least cost-effective credits (On-site Energy Generation, Solar Orientation, On-site Renewable 

Energy Sources, and District Heating and Cooling). 

 The United States Green Building Council needs to better educate the general population about 

the current LEED-ND rating system. 
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CHAPTER ONE: INTRODUCTION 

1.0 - Statement of Problem 

The idea of designing and planning communities and neighbourhoods in a manner that sustains 

human and ecological well being has gained wide recognition amongst planners and intellects over that 

past decade (Poitras, 2009).  Sustainable development now serves as a guiding principle for the 

development of new communities and neighbourhoods (Poitras, 2009).  As a result, there has been 

extensive research conducted on implementing sustainable development programs, projects and 

policies at the neighbourhood level (Retzlaff, 2008; Garde, 2009; Bruce and Benfield, 2004; Cidell, 2009; 

Congress for the New Urbanism, 2007; U.S. Green Building Council, 2007). Public, government, and 

industry representatives are all looking for implementable solutions to address environmental issues 

such as climate change and the increasing ecological footprint of North American neighbourhoods as a 

result of sprawl (USGBC, 2009).  

 This report focuses on one specific development program entitled the Leadership in Energy and 

Environmental Design 2009 for Neighbourhood Development (LEED-ND) Rating System (see Figure 1.1). 

Figure 1.1: LEED-ND Symbol 

 

Source: United States Green Building Council, 2009 

 

  According to Garde (2009) and the USGBC (2009), the LEED-ND rating system serves as a 

potential tool to help mitigate the effects of climate change through its voluntary implementation 

process.  As a result, the rating system is gaining popularity as a potential solution to guide and assess 

sustainable community development (Bruce and Benfield, 2004).    
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1.1 - Research Objectives/ Scope of Research 

 In early 2007, the United States Green Building Council (USGBC), one of three cofounders of the 

LEED-ND rating system, invited projects and plans from all over the world to register for LEED-ND 

certification (Garde, 2009). As of March 1, 2010, a total of 238 neighbourhood development projects 

and plans agreed to pursue LEED-ND certification.  Many of those 238 projects based on the assumption 

that the LEED-ND rating system serves as a potential tool to help mitigate the effects of climate change.   

At the time of this report’s writing (Fall 2010), 76 of those 238 projects had achieved LEED-ND 

certification.  Since then, this number has grown to 95 as of January 5, 2011, with the number expected 

to continue to rise as LEED-ND gains wider acceptance in the future.  

This research studies 22 of those 76 LEED-ND certified projects to determine how LEED-ND 

projects are achieving their certification status.  The purpose of this report is to analyze the 22 LEED-ND 

projects, evaluating their degree of incorporation and adherence with the LEED-ND rating system. This 

will be achieved through two sections of analysis.  The first section will look for common credits and 

major themes among the 22 projects, while the second section will analyze four variables (Overall Score, 

Brownfield Site, Geographical Location, and Neighbourhood Characteristics) for their degree of influence 

on the LEED-ND certification scores of the 22 projects.  

 To accomplish these goals, this report will use a sequential mixed-methods approach which 

includes data collection, closed-ended survey questions, and basic statistical testing (mean) to 

investigate the following research question: 

 How are LEED-ND certified projects achieving their certification score? 

To accomplish this initial research question the following sub-questions must also be investigated: 

 What are the common credits between LEED ND projects’ checklists and final review 

scores? 

 What are the common themes between projects’ physical characteristics and their 

respondents’ insights into the LEED-ND certification process (Garde, 2009)? 

The answers to the above questions will develop valuable information to the field of planning 

for two reasons.  First, this report will help reveal the importance of promoting sustainable 

neighbourhood development in planning practices (Trottier, 2009). Secondly, it will contribute to our 

understanding of the LEED-ND credit system and its overall effectiveness in improving sustainable 

development.  Both goals will aid planners in determining the feasibility of implementing sustainable 

practices at the neighbourhood scale.   
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1.2 - Organization of Report  

This report is organized into four chapters.  Chapter 1 includes the introduction, research 

objectives and the scope of the research, as well as the structure and organization from this report 

(Szepcht, 2008). In addition, Chapter 1 also provides essential background information, including a 

general overview of urban sustainability, why we should plan for urban sustainability, understanding 

LEED-ND and lastly a detailed in-depth description of the LEED-ND process (Szepcht, 2008).  Chapter 2 

outlines the methodological approach that this report designed (Trottier, 2009). Chapter 3 examines and 

analyzes the collected data outlined in the methodological process.  Lastly, Chapter 4 concludes this 

report by reviewing the findings and explaining recommendations and conclusions that can be drawn 

from the report (Smith, 2005).    

1.3 - Urban Sustainability 

The term urban sustainability is based on two central topics: sustainability and sustainable 

development (Fragkou, 2009).  The concept of sustainability began to appear as human activity was 

identified as a growing contributor to environmental pressures (Fragkou, 2009).  Over the years the 

term has been overused, or used in the wrong context, causing a multitude of definitions within the 

literature.  However, since the emergence of the Brundtland Report (World Commission of 

Environmental and Development, 1987), one definition is accepted within most literary sources 

(Fragkou, 2009; K’Akumu, 2007; Gibson, 2006; Davidson, 2009; Dale and Newman, 2009; Smith, 2008). 

The Brundtland report describes sustainable development as “development that meets the needs of the 

present without compromising the ability of future generations to meet their own needs” (World 

commission on Environment and Development, 1987 p.123).  Over the past 20 years since the 

Brundtland Report, the definition of sustainability has gone from inconsistent obscurity, to being 

accepted and referenced in the academic community.  It has emerged from an environmental debate, 

questioning the validity of human influence on the environment, to a normative term in urban policy 

decision making (Davidson, 2009).  Currently, LEED-ND seeks to go beyond the Brundtland report 

definition of sustainability by incorporating and addressing issues pertaining to public health as well.  

1.4 - Why Should We Plan for Urban Sustainability? 

It is extremely important to practice sustainable development, specifically at the neighbourhood 

scale. The Environmental Protection Agency (EPA) concludes in Our Built and Natural Environments that 

the urban form directly affects the environment.  The affects range from water, air (see Figure 1.2), and 

soil quality, to global climate (Jabreen, 2006).   
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Figure 1.2: Poor Air Quality 

 

Los Angeles Air Quality, Source: Hirsh, 2010 

 

 All of which negatively affect endangered specifies, habitats and ecosystems (Jabreen, 2006).  Recently, 

according to Brown et al. (2009), it is the built form, specifically in urbanized regions, that is being 

identified as the nexus of environmental issues such as climate changes.  

This issue has been compounded in recent years due to rapid urbanization, which has resulted in 

increased stresses on the natural systems that support a city (Brown et al., 2009).  Over the past twenty 

years, as the world’s population moved towards urbanized regions, the growth in these rapidly 

urbanizing cities occurred in an unsustainable manner.  As a result, urban built form, specifically in cities, 

can be associated with approximately 75 percent of the world’s energy use and greenhouse gas 

emissions (City of Ottawa, 2008).  

Urbanization, specifically rapid urbanization, has caused cities to become identified as both the 

cause and catalyst for a change towards a more sustainable future.  The importance of change is further 

supported by climate change and resource scarcity issues that intensify the need for change in our cities 

(Jabreen, 2006).  Recently, researchers have pointed to urban sustainability as a method to invoke 

change, causing a significant increase in the volume of articles discussing urban sustainability within the 

literature over the past several years.  Researchers indicate that stronger requirements for sustainable 
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design and/or urban sustainability would result in a significant reduction in energy use, benefitting both 

the environment and cities alike (U.S. Green Building Council, 2007).  

In recent years, urban sustainability, particularly at the neighbourhood scale, has emerged as a 

viable solution to address the issue of global climate change and improve public health (Garde, 2009; 

Berke, 2008; City of Kingston, 2009; Sustainable Kingston, 2010; U.S. Green Building Council, 2007). 

Researchers feel that sustainable development might best be implemented through a collaborative 

approach at the local neighbourhood scale (Dale and Newman, 2009; Trier and Maiboroda, 2009). 

Previously, no definitive neighbourhood urban sustainability blueprint likely existed to adequately 

address and facilitate change.  Individual communities and neighbourhoods had to independently 

determine their own course of action to best implement sustainable development (Trier and Maiboroda, 

2009; Dale and Newman, 2009).  In response to this lack of a sustainability blueprint, macro scale, 

overarching planning policy, tools and incentives that address the sustainability of urban communities 

have recently emerged over the past fifteen years.  A prime example of one such blueprint is the 

concept of Smart Growth, partnered by the Charter of New Urbanism and nine other organizations 

(Bruce and Benfield, 2004).  Initiatives such as Smart Growth are essential components in changing the 

impact that our cities have on the environment (Brown et al, 2008).   

LEED-ND is another significant planning tool that has emerged in recent years as one of the key 

components to addressing the issue of urban sustainability.  LEED-ND reinforces the mindset of thinking 

globally while acting locally through the LEED-ND rating system.  Since the rating system was recently 

created, the success or failure of projects to adhere to specific rating standards, which are broken down 

into credits, is still largely unknown.  It is extremely important to understand how LEED-ND projects are 

achieving their certification scores so that the rating system can be improved to better address the issue 

of urban sustainability.  However, before projects can be evaluated on how they are achieving LEED-ND 

certification, an in-depth overview of the LEED-ND rating system is required.  

1.5 - Understanding LEED-ND 

The LEED-ND rating system was created by three organizations: the US Green Building Council; 

the Congress for the New Urbanism; and the Natural Resources Defense Council (see Figure 1.3). 
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Figure 1.3: Creators of LEED-ND 

 

Source: Haynes, 2008 

 

Together, these three groups encompass some of North America’s leaders among urban sustainability 

practices and thinking.  Specifically, these organizations represent leaders in professional design, 

development and the environmental community (USGBC, 2009).   These leaders have developed a rating 

system for neighbourhood planning and development based on three principles:  green infrastructure 

and building; New Urbanism; and Smart Growth (USGBC, 2009).  The rating system is designed to 

establish a national leadership standard for assessing and rewarding neighbourhood development 

practices that achieve an efficient use of the land, in addition to the buildings themselves (USGBC, 

2009).   This national leadership standard is designed to provide a common set of criteria that are 

applicable to any community for assessing a neighbourhood’s impact on the environment, as well as 

identifying priorities for sustainable design (Garde, 2009; Restzlaff, 2008; Bruce and Benfield, 2004).   

LEED-ND is groundbreaking and unlike other LEED rating systems, which focus specifically on 

green building practices.  LEED-ND is one of the few rating systems that evaluates not just a specific 

building, but a neighbourhood of buildings, placing special emphasis on site selection and design.  In 

doing so, LEED-ND brings buildings, infrastructure and the surrounding environment and landscape 

together into one comprehensive neighbourhood evaluation criteria (USGBC, 2009).  According to CEO 

of the USGBC, Rick Fedrizzi, the future of sustainability and sustainable design is to think beyond just the 

building, by addressing important sustainable issues such as density, infrastructure and healthy lifestyle 

within neighbourhoods (Congress for the New Urbanism, 2007).  As a result, LEED-ND is an important 

tool that planners should consider when evaluating development applications. 
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 LEED-ND is organized into three sub-categories:  Smart Locations and Linkages, Neighbourhood 

Pattern and Design, and Green Construction and Technology, with an additional category, Innovation 

and Design process that addresses sustainable design and construction issues (U.S. Green Building 

Council, 2007).  Currently, the LEED-ND rating system is still in the pilot project stage.  Projects and plans 

have registered from all over the world for LEED-ND certification on a voluntary basis (Retzlaff, 2009). As 

a result, the LEED-ND rating system is not mandatory to implement.  Builders and developers volunteer 

to be graded based on the LEED-ND rating system, although builders and developers must pay a 

minimum of $30,250 (higher for an expedited review process, and/or projects greater than 20 acres) to 

have their project evaluated and certified (Green Building Certification Institute, 2010).  Despite the 

voluntary nature and the costs associated with the LEED-ND rating system, researchers conclude that 

the LEED-ND assessment system is a crucial step towards a more healthy and sustainable future 

(Congress for the New Urbanism, 2007; Garde, 2009; Restzlaff, 2008).  

1.6 - LEED Credit Weighting and Point Distribution  

The LEED-ND rating system relies on a 106 point credit scale, distributed across 53 different 

credits to determine the degree of certification.   All LEED-ND credits are positive, whole numbers, 

ranging from 1-10 points.  The allocation of points (ranging from 1 – 10) among credits is determined 

based on the potential environmental impacts and human benefits associated with the proper 

implementation of each credit (USGBC, 2009). The resulting allocation of points produces a weighted 

average, where credits that most directly address the greatest environmental impacts and/or human 

benefits receive the highest point allocations (USGBC, 2009).   

Currently, the LEED-ND certification process requires all projects to meet certain mandatory 

prerequisite criteria (points) under the first three dimensions (Smart Location and Linkage; 

Neighbourhood Pattern and Design; Green Infrastructure and Buildings) (Garde, 2009).  Additionally, the 

rating system is structured so that optional attributes encompass the remaining credits required to 

achieve certification.  Varying LEED-ND certification levels (Certified, Silver, Gold, and Platinum) are 

issued based on the total number of points that a project receives out of 106 (Retzlaff, 2009).  A 

minimum of 40 points are required in order to achieve basic LEED-ND certification.  A total of 50-59 

points are required for LEED-ND silver certification, and 60-79 points are required for LEED-ND gold.  

Lastly, projects and plans require a score of 80 points and above to achieve a certification status of 

LEED-ND platinum, the highest certification level.  In an effort to eliminate biases, successfully achieved 
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credits are verified by a third-party reviewer who certifies that the project or plan has successfully met 

the credit requirement. 

1.7 - When to Apply LEED-ND 

LEED-ND, though designed for entire neighbourhoods, does not require whole neighbourhoods to 

participate in the program.  In fact, projects may comprise as little as a portion of a neighbourhood, or 

as large as several neighbourhoods evaluated as one (USGBC, 2009).  As a result of the neighbourhood 

design discrepancy, there is no minimum or maximum size allowable for a project to apply for LEED-ND 

certification.  That being said, the USGBC (2009) has determined through research that a reasonable 

minimum size is at least two habitable structures for LEED-ND consideration. Though, this policy does 

not exclude single building habitable structures.  For example, Eliot tower, an 18 storey high-rise single 

structure, received a LEED-ND gold certification (See Figure 1.4). 

Figure 1.4: Eliot Tower 

 

Source: Silva, 2011 

 

  In terms of maximums, the USGBC (2009), also states that an appropriate maximum area is 320 

acres, or half of a square mile.  Projects larger than that are still eligible, but may find documenting 
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specific credits difficult (USGBC, 2009).  This difficulty is not impossible mind you, as seen by the 

Cornfield Arroyo Seco project, a LEED-ND certified neighbourhood with a total size of 432 acres.   

LEED-ND can be used in a variety of different situations.  LEED-ND can be designed for newer 

Greenfield development neighbourhoods, though LEED-ND also heavily promotes the redevelopment of 

aging Brownfield sties and the retrofitting of existing neighbourhoods in both urban and suburban 

neighbourhoods (USGBC, 2009).  LEED-ND’s main goal is to transform these communities towards 

neighbourhoods with significantly higher green performance levels (Retzlaff, 2008).  

 It is important to stress that LEED-ND acknowledges that the rating system is not meant to be a 

one-size-fits-all policy tool that replaces comprehensive plans (USGBC, 2009).  The USGBC (2009) does, 

however, encourage the adoption of the rating system by all developers and suggests that all local 

governments should consider promoting the rating system.   Yet, due to the voluntary nature of the 

leadership standard, the degree of adherence exhibited by projects and plans with regard to the LEED-

ND rating system is currently unclear.  It is the goal of this report to improve the clarity and explore this 

issue in more detail.  The process through this exploration has been outlined further in the following 

methodological chapter of this report.    

This research is a timely and warranted exploration into the LEED-ND rating system that 

examines how current projects are achieving their certification scores.  Knowing the common themes, 

physical characteristics, respondents’ insights, and credits achieved by the 22 studied LEED-ND certified 

projects, in addition to the four key variables that influence a project’s overall scores is crucial research 

concerning the LEED-ND rating system.  It is extremely important to understand how LEED-ND projects 

are achieving their certification scores so that the rating system can be improved to better address the 

issue of urban sustainability.   
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CHAPTER TWO: METHODOLOGY 

2.0 - Introduction 

This report used a sequential mixed-methods approach broken down into two phases.  Phase I 

consisted of data collection divided into three sections:  LEED-ND scorecards, physical characteristics of 

the projects, and respondents’ insights into the certification process. Data collected from all three 

components were organized, coded and amalgamated into one spreadsheet.  Phase II analyzed the 

collected data gathered from phase I. The analysis was further divided into two sections:  associations 

and common trends, and four variables’ degree of influence on the LEED-ND certification scores of the 

22 projects.   

 The methods used in the research that is reported on in this paper have closely followed 

Garde’s (2009) approach in “Sustainable by Design? Insights From U.S. LEED-ND Pilot Projects” and 

Retzlaff’s (2008) work in “Green Building Assessment Systems: A Framework and Comparison for 

Planners”.  Yin (2009, p.10), describes the classification of the research question as the “most important 

condition for differentiation among various research methods”.  Thus, this report was sought to emulate 

Garde’s method based on the similarity between these reports’ purposes, problems, and research 

questions.  A detailed description of phase I and II, in addition to the reliability, validity and limitations of 

this report’s methods are as follows.  

2.1 - Phase I 

There are three major sources this report drew from to complete the two phase approach: LEED-ND 

scorecards (data from LEED for Neighbourhood Development Project Checklists and Final Reviews); the 

reports of Garde (2009) and Bruce and Benfield (2004); and the LEED-ND pilot projects and plans 

database.  Phase I consisted of data collection from certified LEED-ND projects. As of May 27, 2010, 76 

LEED-ND projects had been certified according to the LEED-ND database (USGBC, 2010).  Participants 

from all 76 were contacted by email and phone requesting a copy of their scorecards.  According to 

Krosnick (1999), studies with response rates between 20-30% are statistically significant and in many 

cases can be more accurate than studies with response rates of about 60%.  As a result, information was 

collected until a response rate within Krosnick’s (statistically significant) range was achieved.  Of the 76 

certified projects that were contacted, 22 projects and plans provided a copy of their respective 

scorecards, a response rate of 29%.  Furthermore, of those responding 22 projects, 20 out of 22 (20 out 

of 76 in total) project representatives completed a closed ended survey, a response rate of 26%. 
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2.1.0 - LEED-ND Scorecards (LEED-ND rating system breakdown) 

According to Garde (2009) and the USGBC (2009), scores received from project scorecards are 

the most accurate and effective method in determining how projects are achieving LEED-ND 

certification.  As a result, scorecards were the primary source of information for the data collection 

process (phase I) and a key source in answering this report’s first and second research questions.  Each 

project was issued a scorecard (LEED for Neighbourhood Development Project Checklist or Final Review) 

from the USGBC upon LEED-ND certification.  LEED-ND scorecards outline which 54 optional credits (and 

the associated point totals awarded per credit) were achieved per project.  A full list of all 54 credits is 

located in Appendix A.    

Scorecards information was broken down into four Tables, one for each sub-category.  

Scorecard Tables summarized the utilization of the optional criteria by the 22 participating projects.  In 

addition to the Tables, scorecard information was also used for graphing purposes.  Based on conducted 

analysis, 2 of the 54 credit variables (Compact Development and Walkable Streets) were not coded 

(graphed)  in congruency with the ‘LEED 2009 for Neighbourhood Development ‘ rating system’s 

technical manual (USGBC).  These two credits had point structures ranging between 0-7.  For simplicity, 

and accuracy of phase II quantitative analysis (graphing), numbers in close proximity to one another (1-

2, 3-4, 5-6) were grouped together under the same coding variable for these two credits. 

2.1.1 - Respondents’ Insights into the LEED-ND Certification Process (Closed-Ended Survey 

Questions) 

 According to Garde (2009), respondents’ perceptions and insights into the LEED-ND certification 

process is a key tool in determining how projects are achieving LEED-ND certification.  As a result, the 

second information component where data was collected included closed-ended survey questions. The 

survey was issued and completed by representatives (developers, planners, architects, and LEED 

experts) of the 22 studied projects and helped answer the first and third research questions of this 

report.  In total, 20 out of 22 project representatives provided their input on the certification process 

through completed surveys. The survey was administered online through the assistance of a website 

entitled Survey Monkey (www.surveymonkey.com).  Questions were chosen through a review of LEED-

ND literature.  Specifically, the findings in the studies of Garde (2009), Trottier (2009), Retzlaff (2008) 

and Bruce and Benfield (2004) were consulted in the creation of the survey.   

Prominently, Garde’s (2009) journal entry entitled Sustainable by Design: Insights From U.S. 

LEED-ND Pilot Projects was consulted in the creation of survey questions based on his report’s findings 
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from interviews with Developers, Designers, and LEED Consultants concerning the LEED-ND rating 

system.  Trottier’s (2009) report ‘Approaches towards Sustainable Community Development: an 

Investigation of Eco-Designed Condominiums’ was consulted based on her findings concerning the 

barriers and incentives of implementing sustainable design criteria.  Moreover, Bruce and Benfield’s 

(2004) article ‘Existing Endorsement and Rating Systems for ‘Smart’ Development’ was consulted based 

on the article’s analysis of what constitutes good development through descriptive criteria.  Lastly, 

Retzlaff’s (2008) article ‘Green Building Assessment Systems’ was consulted based on his findings that 

most national building assessment systems lack a mechanism for adapting to local concerns and 

conditions.   

The survey is broken down into the following three subcategories concerning LEED-ND: Rating 

System; LEED-ND Sub-Categories; and Barriers and Incentives.  Table 2.1 illustrates the list of questions 

posed to respondents, their response variables and the literary source to which each question was 

formed.   

Table 2.1: Questions Posed to 22 Project Representatives 

Questions Response Variables (Coding) Literary Source 

Rating System 
Q: 1 - In your opinion, how valuable a tool is the 
LEED-ND rating system in improving 
sustainability? 

Extremely insignificant (1); insignificant (2); 
somewhat valuable (3); valuable (4); 

extremely valuable (5) 

Existing Endorsement and Rating Systems 
for ‘Smart’ Development (Bruce and 

Benfield, 2004) 

Q: 2 - Was your project started with LEED-ND 
certification in mind? 

Yes (1); No (2) Approaches towards Sustainable 
Community Development (Trottier, 2009) 

Q: 3 - If you answered yes to the previous 
questions, Were any significant changes made to 
your site plan in an effort to improve your LEED-
ND certification status? 

Yes, substantial changes were made (1); yes, 
changes were made (2); yes, some minor 

changes were ,made (3); absolutely no 
changes were made (4) 

Sustainable By Design: Insights From U.S. 
LEED-ND Pilot Projects (Garde, 2009) 

Q: 4 - In your opinion, how flexible was the LEED-
ND rating system in achieving LEED-ND 
certification? 

Extremely inflexible (1), Inflexible (2), 
Neutral (3); Somewhat flexible (4); 

Extremely flexible (5) 

Sustainable By Design: Insights From U.S. 
LEED-ND Pilot Projects (Garde, 2009) 

Q: 5 - According to Garde (Sustainable By Design: 
Insights From U.S. LEED-ND Pilot Projects, 2009), 
he states that LEED-ND credit weights are 
assigned in a subjective manner because it is 
difficult to determine the relative importance of 
the criteria? Do you agree with this statement? 

Disagree (1); Somewhat Disagree (2); 
Neutral (3); Somewhat Agree (4); Agree (5) 

Sustainable By Design: Insights From U.S. 
LEED-ND Pilot Projects (Garde, 2009) 

Q: 6 - Do you feel that the rating system 
currently addresses local context and conditions 
in its rating system? 

No, does not address at all (1); Somewhat 
addresses it (2); Neutral (3); Adequately 

addresses it (4); Completely addresses it (5) 

Green Building Assessment Systems: A 
framework and Comparison for Planners 

(Retzlaff, 2008) 

Sub-Categories (Smart Locations and Linkages, Neighbourhood Pattern and Design, Green 
Construction and Technology, Innovation and Design Process) 

Q: 7 - How important to achieving your level of 
certification was achieving credits under the 
Smart Locations and Linkages Category for your 
project? 

Not important at all (1); somewhat 
important (2); neutral (3); important (4); 

extremely important (5) 

Sustainable By Design: Insights From U.S. 
LEED-ND Pilot Projects (Garde, 2009) 

Q: 8 - How important to achieving your level of 
certification was achieving credits under the 
Neighbourhood Pattern and Design category for 
your project? 

Not important at all (1); somewhat 
important (2); neutral (3); important (4); 

extremely important (5) 

Sustainable By Design: Insights From U.S. 
LEED-ND Pilot Projects (Garde, 2009) 

Q: 9 - How important to achieving your level of 
certification was achieving credits under the 

Not important at all (1); somewhat 
important (2); neutral (3); important (4); 

Sustainable By Design: Insights From U.S. 
LEED-ND Pilot Projects (Garde, 2009) 
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Green Construction and Technology category for 
your project? 

extremely important (5) 

Questions (Cont’d) Response Variables (Cont’d) Literary Source (Cont’d) 
Q: 10 - How important to achieving your level of 
certification was achieving credits under the 
innovation and Design Process category for your 
project? 

Not important at all (1); somewhat 
important (2); neutral (3); important (4); 

extremely important (5) 

Sustainable By Design: Insights From U.S. 
LEED-ND Pilot Projects (Garde, 2009) 

Q: 11 - In your opinion, which sub category was 
the easiest to achieve credits?   

Smart Location and Linkages (1); 
Neighbourhood Pattern and Design (2); 
Green Construction and Technology (3); 

Innovation and Design Process (4) 

Sustainable By Design: Insights From U.S. 
LEED-ND Pilot Projects (Garde, 2009 

Q: 12 - In your opinion, which sub category was 
the hardest to achieve credits? 

Smart Location and Linkages (1); 
Neighbourhood Pattern and Design (2); 
Green Construction and Technology (3); 

Innovation and Design Process (4) 

Sustainable By Design: Insights From U.S. 
LEED-ND Pilot Projects (Garde, 2009 

Barrier/ Limitations and Incentives 
Q: 13 - In your opinion, does the current LEED-ND 
rating system have limitations? 

yes, severe limitations (1); yes it has 
some limitations (2); neutral (3); no, it 

has no limitation (4) 

Sustainable By Design: Insights From U.S. 
LEED-ND Pilot Projects (Garde, 2009) 

Q: 14 - How important was achieving LEED-ND 
from a marketing standpoint? 

Not important at all (1); somewhat 
important (2); neutral (3); important (4); 

extremely important (5) 

Approaches towards Sustainable Community 
Development (Trottier, 2009)) 

Q: 15 - Did economic factors (i.e. additional 
construction costs, registration fees etc...) affect 
your LEED-ND certification status (i.e. certified, 
silver, gold, platinum)*  

 

Yes, factors significantly affected 
certification (1); Yes. Factors affected 

certification somewhat (2); Neutral (3); 
No factors didn’t substantially affect 

certification (4); No factors didn’t affect 
certification at all (5) 

Approaches towards Sustainable Community 
Development (Trottier, 2009) 

Q: 16 - In your opinion, how rigid are the criteria 
used for each credit in the rating system? 

Extremely rigid (1); rigid (2); neutral (3); 
somewhat rigid (4); Not rigid at all (5) 

Sustainable By Design: Insights From U.S. 
LEED-ND Pilot Projects (Garde, 2009) 

Q: 17 - Will you continue using LEED-ND in the 
future? 

No (1); Undecided (2); Yes (3)   Approaches towards Sustainable Community 
Development (Trottier, 2009) 

Q: 18 - According to Garde (Sustainable By 
Design: Insights From U.S. LEED-ND Pilot Projects 
2009) the voluntary approach of the rating 
system discourages projects that will require 
substantial changes in their planning and design.  
Do you agree with this statement? 

Disagree (1); Somewhat Disagree (2); 
Neutral (3); Somewhat Agree (4); Agree 

(5) 

Sustainable By Design: Insights From U.S. 
LEED-ND Pilot Projects (Garde, 2009) 

Note: 1 = least important/disagree...3 = neutral... 5 = most important/agree.     
* 1 = strongly agree.... 3 = neutral... 5 = strongly disagree 

Source: Drew MacMartin, 2010 

 

As illustrated in Table 2.1, the majority of closed-ended questions have 5 response variables.  No 

more than 5 variables were allotted per question in an effort to keep the responses numerically 

significant across the majority of questions (see analysis).  Each response variable was coded a number 

from 1 to 5.  Lower numbers were associated with response variables that responded negatively to the 

question.  Higher numbers were associated with response variables that responded positively, or in 

agreement with the question (question 15 however is an exception to this rule (see asterisk)).   

2.1.2 - Physical Project Characteristics 

 The Environmental Protection Agency (EPA, 2011), concludes in Our Built and Natural 

Environments that the physical characteristics of urban form directly affect the environment.  As a 
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result, urgent changes are needed in the design of our built form (Jabreen, 2006).  As Jabreen (2006), 

Poitras (2009) and Redmond and Russel (2009) stipulate, the physical characteristics of a neighbourhood 

are essential in creating an effective sustainable environment.  Therefore, the final component of the 

spreadsheet encompassed recording the physical characteristics of each certified project to help 

determine how LEED-ND projects are achieving LEED-ND certification.  Determining the physical 

characteristics of each project was a key source of information in answering this report’s third research 

question. 

 Information was gathered from three main sources to complete this component of phase I: 

LEED – ND scorecards (USGBC, 2010); the LEED-ND pilot projects and plans database (USGBC, 2010); and 

the LEED 2009 for Neighbourhood Development rating system (USGBC, 2009).  There are 8 categories 

that comprise the physical characteristics component of the spreadsheet.  The categories are broken 

down into the following three sub-categories: location of project; physical characteristics; and context of 

characteristics.  Table 2.2 illustrates the list of categories, their response variables and the literary 

source from which each category was derived.  These categories are represented based on a review of 

LEED-ND, sustainability and Brownfield literature.  Specifically, Jabreen`s (2006) analysis from the article 

“Sustainable Urban Forms: Their Typologies, Models, and Concepts” identifies design concepts related 

to sustainable urban forms and was heavily consulted in the inclusion of contextual characteristics 

categories.  The works of Poitras (2009) and Redmond and Russel (2009) were also heavily consulted in 

the inclusion of physical and location specific categories.   

Table 2.2: LEED-ND Project’s Physical Characteristics 

Category Response Variables (Coding) Literary Source 

Location of Project 
Geographical Region*  Southern US (1); North-East US (2); West US (3), Midwest 

(4), West Canada (5)  
Designing sustainability for whom? (Poitras, 2009) 

Country United States (1); Canada (2) 
 

LEED-ND pilot projects and plans database 
(USGBC,2010) 

Physical Characteristics 
Size of Project * ≤10 Acres (1);   >10 and ≤ 100  Acres (2); >100 Acres (3) LEED-ND pilot projects and plans database 

(USGBC,2010) 

 Project Units* ≤50 (1); >50 and ≤100 (2); >100 and ≤ 500 (3); >500 and 
≤1500 (4) ; >1500 (5) 

Social housing regeneration in Dublin (Redmond and 
Russel,2009) and Sustainable By Design: Insights From 

U.S. LEED-ND Pilot Projects (Garde, 2009)  

Context of Characteristics 
Brownfield Site* Non-Brownfield (1); Brownfield (2) Sustainable Urban Forms (Jabreen, 2006) and LEED 

2009 for Neighbourhood Development (USGBC, 2009) 

Certification Status Certified (1); Silver (2); Gold (3); Platinum (4) LEED-ND pilot projects and plans database 
(USGBC,2010) 

Compactness* 0-1 pts (1); 2-3 pts (2) ; 4-5 pts (3); 6-7 pts (3) Sustainable Urban Forms (Jabreen, 2006) and LEED 
2009 for Neighbourhood Development (USGBC, 2009) 

Diversity of Uses 0pts (0); 1 pts (1); 2 pts (2) ; 3 pts (3) 4 pts (4)  Sustainable Urban Forms (Jabreen, 2006) and LEED 
2009 for Neighbourhood Development (USGBC, 2009) 

*A detailed explanation behind the selection and coding of the response variables is listed below 
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Source:  Drew MacMartin, 2010 

 

Five categories (Geographical Region, Size of Project, Project Units, Brownfield Site, and 

Compactness) had response variables that were created by this report.  Justification behind these 

response variables is as follows. Specifically, the category of Geographical location response variables 

was determined based on city-data.com, a website featuring census data profiles of all major US cities 

(see Figure 2.1).  

Figure 2.1: US Geographical Locations by Region 

 
Source: City-Data.com, 2011 

 

 
Response variables for the category of Size of Project were loosely based on the LEED 2009 for 

Neighbourhood Development Rating system classifications for project acreage.  Brownfield Site 

response variables were determined based on overall scores for the “Brownfield Redevelopment” credit 

in the LEED-ND rating system.  Projects that scored one or two points under this credit were coded as 

Brownfield sites (2).  Compactness response variables were determined based on overall scores for the 

“Compact Development” credit of the LEED-ND rating system).   Lastly, Project Unit response variables 

were determined based of Garde’s (2009) classification of project sizes in his report entitled 

“Sustainable By Design: Insights From U.S. LEED-ND Pilot Projects”. 

 After data had been collected from all three components (LEED-ND Scorecards, Respondent`s 

Insights into the LEED-ND certification process, and Projects Physical Characteristics) it was then entered 

into spreadsheets, and phase II was allowed to commence.  
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2.2 - Phase II 

 Once all data was entered into spreadsheets, a mix of quantitative and qualitative analysis 

began.  The three data components of phase I were qualitatively analyzed by studying the outputs to 

determine whether any meaningful patterns emerged (Yin, 2009).  A set of analytic manipulations, 

described by Miles and Huberman (1994) were followed to analyze data collected in phase I. Phase II’s 

analytic manipulations were essential in answering all three of this report’s research questions.  A list of 

analytic manipulations is as follows: 

 Making a matrix of categories and placing the evidence within such categories; 

 Creating data displays – flowcharts and other graphics – for examining the data; 

 Tabulating the frequency of different events; and, 

 Calculating second-order numbers such as means and variances. 

 

Following the matrix philosophy, project scorecard information was broken down and analyzed by sub-

category.  Data display graphics, specifically one and two variable bar graphs were heavily used to 

analyze and convey the important common themes and key trends within the data.  Tabulating the 

frequency of different credits pursued was employed to analyze the breakdown of LEED-ND scorecards 

and how significant variables affected LEED-certification status.  Lastly, calculating second-order 

numbers, such as means, was essential in analyzing respondents’ insights into the certification process.  

2.3 - Reliability/ Validity  

 Reliability was addressed through a consistent application of the two sequential phases, backed 

by a detailed protocol of each phase.  This consistent and detailed protocol improves the chances of 

replicating this report`s findings (Yin, 2009).  

 Internal validity was addressed by this report through the identification of three major 

researchers in the field of green building assessment systems, specifically LEED-ND.  A review of their 

work and incorporation of parts of their methods in this report’s methodology allowed this report to 

address the issue of internal validity.  Construct validity was addressed following Yin`s (2009) principles 

of data collection.  This was reflected through both phases of the sequential mixed-methods approach, 

which included multiple sources of evidence and coded response variables (Yin, 2009) 

 External validity was addressed through the limitations of this report, as well as through the 

mixed-methods approach.  Multiple sources of evidence (mixed methods), according to Yin (2009), 
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provide multiple measures of the same incident, thus improving this report’s validity.  Lastly, the 

sequential process of the two phases establishes a clear chain of evidence, which further addresses the 

external validity of this report (Yin, 2009).   

2.4 - Limitations 

Despite this report’s efforts to address issues pertaining to reliability and validity, several 

limitations were also present.  This report was limited through personal bias, which was based on the 

individuality of my research.  Conducted in the absence of a research team, my data collection, research, 

analysis and conclusions did not have the benefit of a peer-review.  This limitation was addressed by 

inviting several classmates, as well as my supervisor, Dr. John Meligrana, to peer review all of my written 

work.   Absent from this report was a field-work data source.  The addition of a field-work component to 

this report’s methodology would have benefited the analysis which would further help to address bias 

and increase the reliability and validity of the methods.  

Lastly, it is important to stress the limitation in generalizing recommendations and conclusions 

made by this report. Due to the participatory nature of the data collection process, recommendations 

from this report may not be applicable to all current or future certified LEED-ND projects.  Recognizing 

this limitation, in turn, addresses the external validity of this report.  Recommendations based on this 

report should thus be considered as the best practice of what can be done to improve the overall 

effectiveness of LEED-ND. 

 



Chapter Three: Analysis | 

|Drew MacMartin|March 2011| An Evaluation of LEED-ND Project Certification |  18 
 

CHAPTER THREE: ANALYSIS 

3.0 - Introduction 

The analysis of data collected by the sequential mixed-methods approach, outlined in the 

previous chapter, is divided into the following two sections.  The first section analyses the results of data 

collected from the 22 LEED-ND projects.  This section looks for the common credits and seeks to identify 

all major themes reflected through the data collection process. The second section builds upon the 

identified major themes and analyzes four significant variables (Overall Score, Brownfield Site, 

Geographical Location, and Neighbourhood Characteristics) for their degree of influence in relation to 

the various projects’ LEED-ND certification status.  

3.1 - Section 1: Common Credits and Themes between Projects 

3.1.0 - Location of Projects 

This report analyzed the credit breakdown (LEED-ND scorecards) from 22 different projects and 

plans.  These 22 projects encompass certified LEED-ND neighbourhoods from all over North America, 

although most projects (20 of 22) are located in the U.S. (see Figure 3.1)  

Figure 3.1: North American Location of 22 Studied, LEED-ND Certified Projects 

 

Source: Drew MacMartin, 2011, based on data from the LEED for Neighbourhood Development Certified Projects and Plans List 

 

As shown in Figure 3.1, four states (California, Washington, New York, and Maryland) and the 

District of Columbia house multiple LEED-ND projects. Specifically, multiple projects were concentrated 

in the cities of Washington D.C. (5 projects), and Portland (3 projects). A detailed list of the geographical 

locations of all 22 LEED-ND projects is shown in Table 3.1. 
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Table 3.1: Geographical Location by City of all 22 studied LEED-ND Projects 

Project Name City State/ Province Country 
Washougal Blocks Washington DC US 

Georgia Commons Washington DC US 

Parkside Washington DC US 

Constitution Square Washington DC US 

Solea Condominiums Washington DC US 

Helensview Portland Oregon US 

Eliot Tower Portland Oregon US 

Ladd Tower Portland Oregon US 

MacArthur Transit Village Oakland California US 

Miraflores Richmond California US 

Cornfield Arroyo Seco Los Angeles California US 

Twinbrook Rockville Maryland US 

Decker Walk Baltimore Maryland US 

Near Westside Initiative Syracuse Syracuse NY US 

Melrose Commons Bronx NY US 

Garrison Crossing Chilliwack BC CAN 

Currie Barracks Calgary Alberta CAN 

Aspen Club Living Aspen Colorado US 

Holy Cross New Orleans Louisiana US 

Sweetwater Hailey Idaho US 

Renaissance Place St. Louis Missouri US 

Town of Normal Uptown Renewal Project Normal Illinois US 

Washougal Blocks Washington DC US 
Source: Drew MacMartin, 2011, based on data from the LEED for Neighbourhood Development Certified Projects and Plans List 

 

3.1.1 – Project Size 

Diversity in project size is equally comparable to the assortment of geographical locations of 

participating projects.  Figure 3.2 compares the size of the 22 projects. The average size of projects was 

52.9 acres, although, as illustrated in Figure 3.2, there is considerable variation in project size (Garde, 

2009).   
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Figure 3.2: Size of Projects and Plans 

 
Source: Drew MacMartin, 2011, based on data from the LEED for Neighbourhood Development Certified Projects and Plans List 

 

A large proportion (11 of 22 or 50%)) of projects were classified as being less than 10 acres.  Of the 3 

project size classifications reflected in Figure 3.2 , projects under 10 acres were the most common.  The 

second most common classification of projects was between 10 and 100 acres (7 of 22 or 32%), while 

the third most common classification of projects was over 100 acres (4 of 22 or 18%).  As shown in 

Figure 3.2, the larger the project size, the less frequent it was pursued by the 22 projects. According to 

Weeks (2010), this trend can be attributed to LEED-ND projects having significantly longer construction 

periods than regular developments.  Longer construction periods, especially for larger acreage projects, 

require a higher capital investment and thus make the pursuit of larger acreage projects less common.  

Furthermore, several of the 22 participating projects located in highly urbanized regions such as Eliot 

Tower (1.06 acres), and Ladd Tower (1.00 acres), chose to build their developments vertically, which 

resulted in high unit numbers but low acreage coverage for these projects, further justifying why lower 

acreage projects were more common in Figure 3.2. 

3.1.2 - Number of Units  

Information pertaining to the number of units was collected through respondent surveys and 

research.  The exact number of units for the Washougal Blocks project was unable to be accurately 

confirmed; as a result, only 21 of the studied 22 projects will be analyzed in this section. 
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The total number of units varied greatly among the 21 projects studied.  Figure 3.3 illustrates 

projects by the total number of units. The average total number of units for participating projects was 

1,025.   

Figure 3.3: Total Number of Units for Projects 

 

Source: Drew MacMartin, 2011 

 

The distribution of categories was fairly consistent; however, the main finding of Figure 3.3 shows that 

15 of 21 projects (71%) have 100 or more units.  The commonality of higher unit projects can be 

attributed to the rating system which favours dense, infill projects close to transit.  According to 

Merrigan (2011), LEED-ND seeks to reward projects that minimize their carbon footprint through large-

scale land use decisions.  As a result, having higher unit numbers is effective for projects which are 

hoping to maximize their efficiency of use. 

3.1.3 - Density  

Based on the findings that LEED-ND projects are typically small in total acreage but high in total 

units, it is assumed that the density of LEED-ND projects is high as well.  On average, LEED-ND projects 

had an average density of 69.0 units/acre or 165.6 units/hectare. According to Hok-Lin Leung (2003), 

density standards should be related to local conditions. Although Lynch and Hack (1984) suggest the 

following neighbourhood densities as being reasonable under normal practice.  Lynch and Hack (1984) 

state that a neighbourhood density should be between 15 units per hectare or 6 units per acre (for 

neighbourhoods comprised of single detached homes) and 100 units per hectare or 40 units per acre 
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(for neighbourhoods comprised of multi-storey apartment buildings). On average, with a density of 

165.6 units/ hectare the 21 LEED-ND projects are considerably higher than accepted density standards.  

To put this difference in perspective, Ketlands, a traditional neighbourhood development designed by 

Duany Plater-Zyberk in 1988 had an average density of 11 units per hectare (4.78 units/acre), while 

Languana West, a transit-oriented development created by Peter Calthorpe in the late 1990s  only had a 

density of 8 units per hectare (3.24 units/acre).  Densities of LEED-ND projects are extremely high when 

compared to these previous examples. In addition, LEED-ND densities are already on par when 

compared with new policy standards for provincial and state governments.  For example, the province 

of Ontario has identified several policy directions for urban growth centres as part of Places to Grow 

(Ministry of Public Infrastructure Renewal, 2006), a growth plan for the Golden Horseshoe region.  

Within this plan, the goal outlined for growth centres, such as downtown Cambridge, is to achieve a 

density of 150 units (residents and jobs) per hectare by 2031.  Currently, the 21 studied LEED-ND 

projects already surpass this goal, with an average density of 165.6 units per hectare. 

3.1.4 - Certification Status 

 Of the 22 projects that were analyzed, the most common designation for projects was LEED-ND 

gold (11 of 22 or 50%), despite being the second highest and hardest designation level to achieve, 

second to only LEED-ND platinum (see Table 3.2).   

Table 3.2: 22 Studied Projects and Plans Certification Status 

LEED-ND Certification Status Number of Projects Percent of 22 Projects 
Platinum 0 0 % 

Gold 11 50% 

Silver 4 18% 

Certified 7 32% 
N=22 

Source: Drew MacMartin, 2011, based on data from LEED for Neighbourhood Development Project Checklists and Final Reviews 
 
 

This high proportion of gold certified projects is likely the result of project representatives’ attitudes and 

perceptions towards green building implementation.  From information gathered from a survey 

administered to representatives of the 22 projects, it became clear how proud and dedicated these 

individuals were to have their projects receive this designation.  In fact, one project representative who 

responded to the survey stated how proud he was that his project had been recognized as one of only a 

handful of LEED-ND gold certified projects in the world.  This respondent further added that the 

certification process was both instructive and inspiring.  As, reflected in Table 3.2, zero projects achieved 

a designation status of LEED-ND platinum which illustrates the difficulty in creating a truly sustainable 
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neighbourhood. The second most common certification status was LEED-ND certified, the easiest 

certification to achieve.   

3.1.5 - Breakdown of LEED-ND Scorecards (criteria met by 22 surveyed LEED-ND projects) 

 LEED-ND certification status is determined by the combined scores of the four sub-categories: 

Smart Location and Linkages; Neighbourhood Pattern and Design; Green Construction and Technology; 

and Innovation and design.  Table 3.3 illustrates the average actual score of all 22 studied projects, in 

addition to the highest possible score for each sub-category, as well the average as a % of the highest 

score achieved of the 22 studied projects.  The average score of the 22 LEED-ND projects represented as 

a percentage of highest score achieved was determined by taking the average score of each sub- 

category and dividing that number by the highest possible score for each sub-category, and then 

multiplying that number by one hundred.  

Table 3.3: Breakdown of Average Sub-Category Certification Numbers 

LEED-ND Sub-category 
Average Actual 

Score 
Highest 

Possible Score 
Average as a % of Highest 

Score Achieved*  

Smart Location and Linkages 19.5 30 65% 

Neighbourhood Pattern and Design 21.0 39 54% 

Green Construction and Technology 12.1 31 39% 

Innovation and Design 3.5 6 58% 
*Average Actual Score/ Highest Possible Score multiplied by 100,           N=22 

Source: Drew MacMartin, 2011, based on data from LEED for Neighbourhood Development Project Checklists and Final Reviews 

 
 

According to Table 3.3, projects achieved the highest percentage of points under the Smart Location and 

Linkages sub-category. On average, projects achieved 65% of possible points within the sub-category.  

The sub-categories of Neighbourhood Pattern and Design (54%), and Innovation and Design (58%) were 

second and third, respectively, in terms of percentage of total points achieved.  Green Construction and 

Technology was the one sub-category with a significantly lower achievement rate (39%) relative to the 

other three sub-categories.   

Achieving lower percentages in the Green Construction and Technology sub-category can be 

further linked to participating respondents’ insights into the LEED-ND certification process.  In a survey 

posed to all participating projects, the majority (14 out of 20 or 70%) of responding participants noted 

that the Green Construction and Technology category was the hardest sub-category in which to achieve 

points  (see Figure 3.4).  One fifth of responding participants (4 out of 5 or 20%) felt that the 

Neighbourhood Pattern and Design category was the hardest to achieve points, while few respondents 

(2 out of 20 or 10%) cited the Innovation and Design category and no respondents (0 out of 20 or 0%) 
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claimed that the Smart Location and Linkages category were the hardest to achieve points.  Figure 3.4 

also illustrates that 12 out of 20 or 60% of surveyed respondents felt that the Smart Location and 

Linkages sub-category was the easiest of the four categories in which to achieve points.  Moreover, 6 

out of 20 or 30% of surveyed respondents felt that the Neighbourhood Pattern and Design sub-category 

was the easiest to achieve points.  Surveyed respondents’ answers into which credit was the easiest to 

achieve points reinforces the tendencies observed in the sub-category breakdowns (Table 3.3).   

Figure 3.4: Which LEED-ND Sub-Category was the Easiest and Hardest to Achieve Points 

 

Source: Drew MacMartin, 2011 

 

3.1.6 - Smart Location and Linkages 

Knowing which sub-categories achieved the highest point totals is important, but to know 

specifically which credits where achieved per sub-category is essential in understanding how LEED-ND 

certified projects achieved their level of certification.  Table 3.4 summarizes the utilization of the 

optional criteria by the 22 participating projects under the Smart Location and Linkages sub-category 

through 6 columns (Garde, 2009). The first column (Table 3.4) indicates the credit number, while the 

second column indicates the credit title as they are shown in the 2009 LEED for Neighbourhood 

Development rating system.  The fourth column represents the highest possible score that can be 

achieved per credit (reflected in the 2009 LEED for Neighbourhood Development rating system), while 

the third column characterizes the number of projects that received at least one point per credit. Having 
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studied 22 projects, the fifth column describes the average score of all 22 projects of each credit, 

including the scores of projects that achieved no points per credit.  Moreover, the sixth column excludes 

projects that achieved no points per credit, looking at the average score of projects that received at 

least one point per credit.  As a result, the N value in the sixth column is dependent on the number of 

projects that received at least one point per credit (third column).  Lastly, Table 3.4 ranks in descending 

frequency use the number of projects that received at least one point (column 3). 

Table 3.4: Smart Location and Linkages Credits met by 22 Participating LEED-ND Projects 

Credit 
# 

Credit Title (Smart Location 
and Linkages) 

#  of Projects 
Receiving Points 

Highest 
Possible 

Score 

Average 
Attained Score 

(N=22) 

Average Score of 
Projects Receiving 

Points (N=#, %) 

Credit 3 Preferred Locations 22 out of 22 (100%) 10 8.27 8.27 (N=22, 83%) 

Credit 6 Housing and Jobs Proximity 20 out of 22 (91%) 3 2.73 3 (N=20, 100%) 

Credit 4 Reduced Auto Dependence 19 out of 22 (86%) 8 4.59 5.32 (N=19, 67%) 

Credit 7 School Proximity 17 out of 22 (77%) 1 0.77 1.00 (N=17, 100%) 

Credit 8 Steep Slope Protection 15 out of 22 (68%) 1 0.68 1.00 (N=15, 100%) 

Credit 1 Brownfield Redevelopment 14 out of 22 (64%) 2 1.23 1.93 (N=14, 97%) 

Credit 5 Bicycle Network 13 out of 22 (59%) 1 0.59 1.00 (N=13, 100%) 

Credit 2 High Priority Brownfield 
Redevelopment 

8 out of 22 (36%) 1 0.36 1.00 (N=8, 100%) 

Credit 9 Site Design for Habitat or 
Wetland and W.B. 

6 out of 22 (27%) 1 0.27 1.00 (N=6, 100%) 

Credit 
10 

Restoration of Habitat or 
Wetlands and W.B. 

1 out of 22 (5%) 1 0.05 1.00 (N=1, 100%) 

Credit 
11 

Conservation Management of 
Habitat or Wetlands and W.B. 

1 out of 22 (5%) 1 0.05 1.00 (N=1, 100%) 

Source: Drew MacMartin, 2011, based on data from LEED for Neighbourhood Development Project Checklists and Final Reviews 
 
 

Smart location and linkages criteria emphasize two things: to encourage development near 

previously established development and public transit infrastructure; and to preserve significant 

environmental features (USGBC, 2009).  The findings in Table 3.4 indicate that criteria which emphasized 

smart development near public transit were attained more frequently than criteria that emphasize the 

protection of environmental features. The three credits that were most commonly achieved (column 3) 

were Preferred Locations (22 out of 22 or 100%), Housing and Jobs Proximity (20 out of 22 or 91%) and 

finally, Reduced Auto Dependence (19 out of 22 or 86%).   Moreover, these three credits contributed 

most significantly to the projects’ total scores (column 5) within the sub-category as well, with average 

scores of 8.27, 2.73 and 4.59 respectively.  One potential explanation as to the commonality of 

achievement for these three credits by the 22 studied plans can be attributed to the fact that they were 
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the only three credits under the sub-category that offer  a highest possible (column 4) score (point total) 

greater than two points (see Table 3.4).  

The three credits that were least commonly pursued (column 3) by the 22 studied projects were  

Site Design for Habitat or Wetland and W.B. (Water Bodies) (6 out of 22 or 5%), Restoration of Habitat 

or Wetlands and W.B. (1 out of 22 or 5%) and Conservation Management of Habitat or Wetlands and 

W.B. (1 out of 22 or 5%).  These three credits all pertain to environmental protection and all have a 

maximum score (point total) of 1 point (column 4).  In addition, these three credits contributed least to 

the projects’ total scores (column 5) within the sub-category with average scores of 0.27, 0.05 and 0.05.  
Results illustrate that credit 8 Steep Slope Protection (15 out of 22 or 68%) was the only credit 

pertaining to environmental protection that was pursued by the majority of the 22 participating 

projects.  These findings are not too discouraging, however, since credits 8, 9 and 10 apply only if 

projects are located on a site that possesses wildlife habitat, water bodies, or wetlands before 

development (Garde, 2009).  These credits cannot be achieved by projects located away from 

environmentally sensitive areas, and thus reflect the difficulty that projects face in achieving a maximum 

LEED-ND certification score. 

3.1.7 - Neighbourhood Pattern and Design 

In addition to encouraging redevelopment of urbanized areas, a large portion of the 

neighbourhood pattern and design sub-category criteria concern physical planning at the 

neighbourhood scale (Garde, 2009).  In a similar fashion to Table 3.4, Table 3.5 summarizes the 

utilization of the optional criteria under the Neighbourhood Pattern and Design sub-category through 6 

columns.   
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Table 3.5: Neighbourhood Pattern and Design Credits met by 22 Participating LEED-ND Projects  

Credit # Credit Title (Neighbourhood 
Pattern and Design) 

#  of Projects 
Receiving Points 

Highest 
Possible 

Score 

Average 
Attained 

Score 
(N=22) 

Average Score of 
Projects Receiving 

Points (N=#, %) 

Credit 1 Compact Development 22 out of 22 (100%) 7 4.32 4.32 (N=22, 62%) 

Credit 2 Diversity of Uses 21 out of 22 (95%) 4 3.36 3.52 (N=21, 88%) 

Credit 3 Diversity of Housing Types 20 out of 22 (91%) 3 2.14 2.32 (N=20, 77%) 

Credit 8 Street Network 20 out of 22 (91%) 2 1.59 1.75 (N=20, 88%) 

Credit 13 Access to Active Spaces 20 out of 22 (91%) 1 0.91 1.00 (N=20, 100%) 

Credit 12 Access to Public Spaces 17 out of 22 (77%) 1 0.77 1.00 (N=17, 100%) 

Credit 15 Community Outreach and 
Involvement 

16 out of 22 (72%) 1 0.73 1.00 (N=16, 100%) 

Credit 6 Reduced Parking Footprint 14 out of 22 (64%) 2 1.27 2.00 (N=14, 100%) 

Credit 7 Walkable Streets 13 out of 22 (59%) 8 3.18 5.38 (N=13, 67%) 

Credit 9 Transit Facilities 13 out of 22 (59%) 1 0.59 1.00 (N=13, 100%) 

Credit 11 Access to Surrounding Vicinity 13 out of 22 (59%) 1 0.59 1.00 (N=13, 100%) 

Credit 4 Affordable Rental Housing 11 out of 22 (50%) 2 0.82 1.63 (N=11, 82%) 

Credit 14 Universal Accessibility 8 out of 22 (36%) 1 0.36 1.00 (N=8, 100%) 

Credit 5 Affordable For-Sale Housing 6 out of 22 (27%) 2 0.41 1.5 (N=6, 75%) 

Credit 16 Local Food Production 6 out of 22 (27%) 1 0.27 1.00 (N=6, 100%) 

Credit 10 Transportation Demand 
Management 

5 out of 22 (23%) 2 0.27 1.00 (N=5, 50%) 

Source: Drew MacMartin, 2011, based on data from LEED for Neighbourhood Development Project Checklists and Final Reviews 

 

In addition to contributing most significantly to projects’ total scores, credit 1 Compact Development (22 

out of 22 or 100%) and credit 2 Diversity of Uses (21 out of 22 or 95%) were the two criteria used most 

by participating projects (Garde, 2009).  Credit 3 Diversity of Housing Types (20 out of 22 or 91%), credit 

8 Street Network (20 out of 22 or 91%), and credit 13 Access to Active Spaces (20 out of 22 or 91%) were 

all heavily included by the 22 participating projects. These results would indicate that most of the 22 

participating projects are either mixed use developments and/or higher density developments. High 

inclusion levels of the above mentioned credits reflect participating projects’ commitment to physical 

designs which improve accessibility within and around the neighbourhood.   

 The LEED-ND rating system provides only 3 credits that are directly related to the provision of 

affordable housing (Garde, 2009).  11 out of 22 or 50% of the projects examined achieved the inclusion 

of Affordable Rental Housing (credit 4).  However, projects including Affordable For-Sale Housing (credit 

5) were significantly lower with only 6 out of 22 or 27% of participating projects containing affordable 

for-sale units in their plans.  Moreover, the inclusion of affordable for-sale units (credit 5) contributed 
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very few points towards projects’ total scores (column 5) within the sub-category with an average score 

of 0.41 out of 2 for the 22 studied projects.  

Lack of affordable for-sale housing is a significant result in the breakdown of LEED-ND 

scorecards.  According to Dale and Newman (2009), social sustainability and the lack of affordable 

housing is one of the main negative externalities surrounding most newly built sustainable communities 

and an increasingly relevant issue as we move towards a greener more sustainable future.  

Table 3.5 also demonstrates participating projects’ had difficulty receiving the highest possible 

scores (column 4) for credits with 2 or greater overall point totals in this sub-category when compared 

to the results of Table 3.4.  For example, credit 7 Walkable Streets only received an average score of 

5.38 out of 8 or 67% under column 6, while credit 1 Compact Development was even lower, received an 

even lower  average score of 4.32 out of 7 or 62% under column 6. These two criteria represent the 

highest scoring credits (column 4) under the Neighbourhood Pattern and Design sub-category, with a 

combined total of a possible 15 points towards a project’s overall score.  Conversely, the highest scoring 

point total under the Smart Location and Linkages sub-category received significantly higher 

achievement rates.  Credit 3 Preferred locations, received an average score of 8.27 out of 10 or 83% 

under column 6.  This criterion represents the highest scoring single credit (column 4) within the entire 

rating system with a possible 10 points towards a project’s overall score. The difficulty that some 

projects have in achieving the maximum scores under the Neighbourhood Pattern and Design sub-

category further illustrates the difficulty projects face in achieving the overall maximum LEED-ND 

certification score.  

3.1.8 - Green Construction and Technology 

The majority of the criteria included in the Green Construction and Technology sub-category 

focus on energy and water efficiency of building construction and reducing a neighbourhood’s carbon 

footprint (Garde, 2009).  In a similar fashion to Table 3.4, Table 3.6 summarizes the utilization of the 

optional criteria under the Green Construction and Technology sub-category through 6 columns.  As 

Table 3.6 indicates, relative to the two previous sub-categories, the number of project receiving points 

per credit (column 4) as well as the average attained scores per credit (column 5) were considerably 

lower in the Green Construction and Technology sub-category. 
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Table 3.6: Green Construction and Technology Credits met by 22 Participating LEED-ND Projects 

Credit # Credit Title (Green Construction 
and Technology) 

#  of Projects 
Receiving Points 

Highest 
Possible 

Score 

Average 
Attained 

Score 
(N=22) 

Average Score of 
Projects Receiving 

Points (N=#, %) 

Credit 7 Minimized Site Disturbance  
During Construction 

22 out of 22 (100%) 1 1.00 1.00 (N=22, 100%) 

Credit 6 Minimized Site Disturbance 
through Site Design 

21 out of 22 (95%) 1 0.95 1.00 (N=21, 100%) 

Credit 3 Reduced Water Use 17 out of 22 (77%) 3 1.45 1.88 (N=17, 63%) 

Credit 9 Stormwater Management 17 out of 22 (77%) 5 3.14 4.05 (N=17, 81%) 

Credit 18 Construction Waste Management 17 out of 22 (77%) 1 0.77 1.00 (N=17, 100%) 

Credit 10 Heat Island Reduction 14 out of 22 (64%) 1 0.64 1.00 (N=14, 100%) 

Credit 19 Comprehensive Waste 
Management 

13 out of 22 (59%) 1 0.59 1.00 (N=13, 100%) 

Credit 2 Energy Efficiency in Buildings 11 out of 22 (50%) 3 1.32 2.64 (N=11, 88%) 

Credit 4 Building Reuse and Adaptive 
Reuse 

10 out of 22 (45%) 2 0.68 1.5 (N=10, 75%) 

Credit 20 Light Pollution Reduction 10 out of 22 (45%) 1 0.45 1.00 (N=10, 100%) 

Credit 1 LEED Certified Green Buildings 9 out of 22 (41%) 3 0.86 2.11 (N=9, 70%) 

Credit 15 Infrastructure Energy Efficiency 8 out of 22 (36%) 1 0.36 1.00 (N=8, 100%) 

Credit 17 Recycled Content in Infrastructure 6 out of 22 (27%) 1 0.27 1.00 (N=6, 100%) 

Credit 5 Reuse of Historic Buildings 4 out of 22 (18%) 1 0.18 1.00 (N=4, 100%) 

Credit 8 Contaminant Reduction in 
Brownfield Remediation 

4 out of 22 (18%) 1 0.18 1.00 (N=4, 100%) 

Credit 12 On-Site  Energy Generation 4 out of 22 (18%) 1 0.18 1.00 (N=4, 100%) 

Credit 13 On-Site Renewable Energy Sources 4 out of 22 (18%) 1 0.18 1.00 (N=4, 100%) 

Credit 11 Solar Orientation 2 out of 22 (9%) 1 0.09 1.00 (N=2, 100%) 

Credit 14 District Heating and Cooling 1 out of 22 (5%) 1 0.05 1.00 (N=1, 100%) 

Credit 16 Wastewater Management 0 out 22 (0%) 1 0.00 0.00 (N=0, 0%) 

Source: Drew MacMartin, 2011, based on data from LEED for Neighbourhood Development Project Checklists and Final Reviews 

 
Results show that the 7 credits (Credits 5, 8, 12, 13, 11, 14 and 16) in the Green Construction and 

Technology sub-category were pursued by four or fewer of the 22 studied projects (4 out of 22 or 18%). 

The findings are significant when compared to the previous two sub-categories, where the lowest 

number of projects pursuing a credit was 5 out of 22 or 23%.  It is important to note, that two credits in 

the Smart Location and Linkages sub-category (credit 10 Restoration of Habitat or Wetlands, and credit 

11 Conservation Management of Habitat or Wetlands) were only achieved by 1 out of 22 or 5% of 

projects.  These credits were omitted from the previous statement however, based on the fact that they 
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are dependent on projects locating on a wetland or water body and impossible to achieve for projects 

located away from these significant environmental features.   

  The seven credits that were least commonly pursued (column 3) by the 22 studied projects were 

Reuse of Historic Buildings (4 out of 22 or 18%), Contaminant Reduction in Brownfield Remediation (4 

out of 22 or 18%), On-site Energy Generation (4 out of 22 or 18%), On-site Renewable Energy Sources (4 

out of 22 or 18%), Solar Orientation (2 out of 22 or 9%),  District Heating and Cooling (1 out of 22 or 5%) 

and lastly, Wastewater Management (0 out of 22 or 0%).  Lower pursuit levels for these 7 credits can be 

further linked to participating respondents’ insights into the LEED-ND certification process.  In a survey 

posed to all participating projects, respondents felt that credits were not weighted high enough to 

reflect the cost of meeting these criteria.  Respondents added that credits some people would consider 

more important than others achieve the minimum of one possible point and thus make them less 

desirable to pursue.  Respondents also felt that the Green Construction and Technology sub-category 

was the hardest to achieve points with so many credits being awarded so few points.  Column 5 of Table 

3.6 illustrates that 15 credits have a maximum of 1 point in the sub-category, a significantly higher 

number when compared to the previous sub-groups, which both had 7 credits of 1 point respectively.  

Moreover, only credit 9 Stormwater Management attained an average score over 3 points in column 6 

(4.05 out of 5 or 81%).   Column 5 of Table 3.6 also indicates that Green Construction and Technology 

credits, contributed the least towards a project’s total score.   

Of the 20 responding surveyed participating projects, cost was often cited as the greatest 

inhibitor towards achieving credits and points.  This statement is further proved by respondents’ insights 

into the LEED-ND certification process, where 9 out of 20 or 45% of respondents sighted that economic 

factors such as additional construction costs and registration fees affected their LEED-ND certification 

level (certified, silver, gold, or platinum), as illustrated in Figure 3.5. 
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Figure 3.5: Did Economic Factors Affect Your LEED-ND Certification Status? 

 

Source: Drew MacMartin, 2011 
 

 
 Another potential explanation as to why projects noted difficulty in achieving points, most 

notably under the Green Construction and Technology section, was the fact that many of the projects 

were designed and planned without LEED-ND certification in mind.  The survey found that 14 out of 20 

or 70% of the projects started without LEED-ND certification in mind.  For example, one survey 

respondent stated that because their project is in the pilot stage, many of the buildings went into 

construction before LEED-ND was developed as a standard rating system. She further stated that her 

project was initially unaware of the LEED-ND rating system benefits of including green construction 

techniques into their buildings and plans.  Respondents indicated, however, their appreciation for the 

Green Construction and Technology category, mentioning that the intent is there, but that some credits 

are extremely difficult to justify from a financial perspective. 

3.1.9 - Innovation and Design 

Unlike the previous three sub-categories, the Innovation and Design Process category has a 

maximum of just 6 obtainable points towards a project’s total score.  Included criteria are intentionally 

left undefined in an effort to decrease the rigidity of the LEED-ND rating system by providing points for 

items not addressed by the current rating system (Garde, 2009).  As Table 3.7 illustrates, 21 out of 22 or 
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95% of the participating projects achieved credit 2 (LEED Accredited professional), meaning that at least 

one principal member of the design teams was a LEED accredited professional.   

Table 3.7: Innovation and Design Credits met by 22 Participating LEED-ND Projects 

Credit # Credit Title (Innovation and 
Design ) 

#  of Projects 
Receiving Points 

Highest 
Possible 

Score 

Average 
Attained 

Score 
(N=22) 

Average Score of 
Projects Receiving 

Points (N=#, %) 

Credit 2 LEED Accredited Professional 21 out of 22 (95%) 1 0.95 1.00 (N=21, 100%) 

Credit 1.1 Innovation and Exemplary 
Performance 

14 out of 22 (64%) 1 0.64 1.00 (N=14, 100%) 

Credit 1.2 Innovation and Exemplary 
Performance 

13 out of 22 (59%) 1 0.59 1.00 (N=13, 100%) 

Credit 1.4 Innovation in Design: International 
Design Competition 

13 out of 22 (59%) 1 0.59 1.00 (N=13, 100%) 

Credit 1.3 Innovation and Exemplary 
Performance 

12 out of 22 (55%) 1 0.55 1.00 (N=12, 100%) 

Credit 1.5 Innovation in Design 7 out of 22 (32%) 1 0.32 1.00 (N=7, 100%) 

Source: Drew MacMartin, 2011, based on data from LEED for Neighbourhood Development Project Checklists and Final Reviews  

 

Five of the possible 6 credits were achieved by at least 12 out of the 22 (55%) participating projects.  

Despite this sub-category only devoting a maximum of 6 points towards a project’s final score, the 

Innovation and Design sub-category had a far greater number of projects receiving points (column 3) 

when compared to the Green Construction and Technology category.  Results from this category further 

illustrate the reluctance of participating projects to achieve points and credits under the Green 

Construction and Technology sub-category.  

3.2 - Section 2: Significant Variables That Affect LEED-ND Certification Status.  

Through graphing, and quantitative and qualitative data analysis, several specific characteristics 

have been identified to have an effect on the degree of certification that a project can receive.  Whether 

it is through physical characteristics, or a participants’ perception of the LEED-ND certification program, 

specific variables have a profound effect on how LEED-ND certified projects achieved their certification 

status.  The following section analyzes four variables to determine their affect on the LEED-ND 

certification status of the 22 studied projects.  The four variables that were analyzed are as follows: the 

overall score of LEED-ND projects, brownfield sites, geographical location, and neighbourhood 

characteristics.   
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3.2.0 - Overall Score 

The Projects’ overall scores can be determined by many underlying perceptions of the LEED-ND 

certification process.  Table 3.8 illustrates the range of mean values and their corresponding ranks from 

a list of 12 survey questions posed to 20 participating project respondents.  The 20 responding 

participants’ answers are broken down into two categories, LEED-ND Certified and Silver, and LEED-ND 

Gold (see Table 3.8).  According to Table 3.8, there is a substantial difference in how respondents of the 

two categories answered some of the 12 questions.  One prominent differentiation between the two 

categories was the 20 respondents’ insights into how flexible the rating system was in achieving LEED-

ND certification. LEED-ND Gold projects felt that the rating system was somewhat flexible (a mean score 

of 3.2), whereas, LEED-ND Silver and certified projects felt that the rating system was inflexible (a mean 

score of 2.3).  This differentiation demonstrates that in their project representatives’ own opinion, lower 

scoring projects (LEED-ND Certified and Silver) had less opportunity to achieve the highest score 

possible.   Despite, the substantial differentiation in opinion regarding the flexibility of the rating system, 

both categories disagreed with the statement (a mean score of 2.5 for both categories) that the 

voluntary approach of the rating system discourages projects that will require substantial changes in 

their planning and design.   

The most notable difference between the two categories was their insights into the perceived 

costs in achieving certification status.  LEED-ND Gold projects strongly agreed with the statement (a 

mean score of 4.2) that economic factors affected their certification status, whereas LEED-ND Silver and 

Certified projects disagreed with the statement (mean score of 2).   
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Table 3.8: Comparison of Mean Value Responses based on LEED-ND Project Designations 

  LEED 
Certified and 
Silver (N=10) 

LEED Gold 
(N=10) 

Difference Overall 
(N=20) 

Survey Questions Mean Rank Mean  Rank Mean  Rank Mean  

How valuable a tool is the LEED-ND rating system in improving 
sustainability? 

3.9 3 4.1 4 -0.2 -1 4 

How flexible was the LEED-ND rating system in achieving LEED-
ND certification? 

2.3 9 3.2 8 -0.9 1 2.75 

 LEED-ND credit weights are assigned in a subjective manner.  Do 
you agree with this statement? 

3.1 7 3.2 8 -0.1 -1 3.15 

Do you feel that the rating system currently addresses local 
context and conditions in its rating system? 

3.3 5 4.1 4 -0.8 1 3.7 

How important to achieving your level of certification was 
achieving credits under the Smart Locations and Linkages 

Category for your project?  

4.3 2 4.8 1 -0.5 1 4.55 

How important to achieving your level of certification was 
achieving credits under the Neighbourhood Pattern and Design 

category for your project? 

4.4 1 4.7 2 -0.3 -1 4.55 

How important to achieving your level of certification was 
achieving credits under the Green Construction and Technology 

category for your project? 

3.2 6 2.9 10 0.3 -4 3.05 

How important to achieving your level of certification was 
achieving credits under the innovation and Design Process 

category for your project? 

3 8 3.4 6 -0.4 2 3.2 

 How important was achieving LEED-ND from a marketing 
standpoint? 

3.7 4 3.3 7 0.4 -3 3.5 

Did economic factors (i.e. additional construction costs, 
registration fees etc...) affect your LEED-ND certification status 

(i.e. certified, silver, gold, platinum)*  

2 11 4.2 3 -2.2 8 3.1 

In your opinion, how rigid is the criteria used for each credit in 
the rating system? 

1.9 12 2.2 12 -0.3 0 2.05 

 The voluntary approach of the rating system discourages 
projects that will require substantial changes in their planning 

and design.  Do you agree with this statement? 

2.5 9 2.5 11 0 -2 2.5 

Note: 1 = least important/disagree...3 = neutral... 5 = most important/agree.     N=20 
* 1 = strongly agree.... 3 = neutral... 5 = strongly disagree 

Source: Drew MacMartin, 2011 
 
 

Table 3.8 illustrates that though LEED-ND Gold projects acknowledged higher costs required for their 

certification, they did in fact receive the highest rated scores out of the 22 participating projects.  These 

higher costs for LEED-ND gold projects are directly passed on to the consumer, reflecting the fact that 

achieving neighbourhoods of significant sustainability requires additional investment costs.  This trend 
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further confirms Dale and Newman’s (2009) findings that the high cost associated with building green 

communities hinders affordable housing as well as the further expansion of these communities.  

3.2.1 - Brownfield Sites 

Another characteristic that demonstrated little effect towards a project’s final overall score was whether 

or not a project was located on a brownfield site.  Project scores were almost identical for brownfield 

and non-brownfield sites as shown in Figure 3.6.   

Figure 3.6: Average Final Scores between Brownfield and Non-Brownfield Projects 

 

Source: Drew MacMartin, 2011, based on data from LEED for Neighbourhood Development Project Checklists and Final Reviews 
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Smart Growth principles (Raimi, 2010).  Moreover, respondents’ overall insights into the certification 

process vary greatly despite the similarity in overall total project scores.  Table 3.9 illustrates the range 
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Table 3.9: Comparison of Mean Value Responses Based on Brownfield Designation 

 Non-Brownfield 
(N=9) 

Brownfield 
(N=13) 

Difference 

Survey Questions Mean Rank Mean Rank Mean Rank 

How valuable a tool is the LEED-ND rating system in improving 
sustainability? 

3.71 1 4.15 3 -0.44 -2 

How flexible was the LEED-ND rating system in achieving LEED-ND 
certification? 

1.43 11 2.77 10 -1.34 1 

 LEED-ND credit weights are assigned in a subjective manner.  Do you 
agree with this statement? 

2.57 6 3 9 -0.43 -3 

Do you feel that the rating system currently addresses local context 
and conditions in its rating system? 

2.86 4 3.54 4 -0.68 0 

How important to achieving your level of certification was achieving 
credits under the Smart Locations and Linkages Category for your 

project?  

3.43 2 4.38 2 -0.95 0 

How important to achieving your level of certification was achieving 
credits under the Neighbourhood Pattern and Design category for your 

project? 

3.43 2 4.46 1 -1.03 1 

How important to achieving your level of certification was achieving 
credits under the Green Construction and Technology category for your 

project? 

2 9 3.08 6 -1.08 3 

How important to achieving your level of certification was achieving 
credits under the innovation and Design Process category for your 

project? 

2.71 5 3.15 7 -0.44 -2 

 How important was achieving LEED-ND from a marketing standpoint? 2.29 7 3.46 5 -1.17 2 

Did economic factors (i.e. additional construction costs, registration 
fees etc...) affect your LEED-ND certification status (i.e. certified, silver, 

gold, platinum) * 

2.29 7 3 7 -0.71 0 

In your opinion, how rigid is the criteria used for each credit in the 
rating system? 

1.14 12 2.08 11 -0.94 1 

 The voluntary approach of the rating system discourages projects that 
will require substantial changes in their planning and design.  Do you 

agree with this statement? 

1.86 10 2.23 11 -0.37 -1 

Note: 1 = least important/disagree...3 = neutral... 5 = most important/agree.     N=20 
* 1 = strongly agree.... 3 = neutral... 5 = strongly disagree 

Source: Drew MacMartin, 2011 
 
 

As shown in Table 3.9, respondents of projects that are not brownfield sites felt that the rating system 

was significantly more restrictive (a mean of 1.43), when compared to project respondents located on 

brownfield sites (a mean of 2.77).  Moreover, Table 3.9 demonstrates that brownfield projects placed a 

greater emphasis on achieving credits under the Neighbourhood Pattern and Design (a mean of 4.46) 



|Chapter Three: Analysis  

37   |Drew MacMartin|March 2011| An Evaluation of LEED-ND Project Certification | 
 

and Green Construction and Technology (a mean of 3.08) sub-categories when compared to non-

brownfield project respondents who rated the importance of achieving these credits (a mean of 3.43 

and 2.00, respectively) significantly lower.  Finally, brownfield projects also rated marketing as a 

significantly more important factor when achieving LEED-ND certification (a mean of 3.42) when 

compared to non-brownfield surveyed respondents (a mean of 2.29).  Respondents’ insights into the 

LEED-ND certification process demonstrate that even though overall scorecards are not affected by 

locating a project on a brownfield site (see Figure 3.6), respondent’s perception of the certification 

process are drastically altered (see Table 3.9).   

3.2.2 - Geographical Location 

Smart Growth principles focus on the importance of location of a specific development (NRDC, 

2010).   The degree of sustainability of a neighbourhood is often determined based on its location 

relative to the surrounding built form (Lazar, 2009). On a larger scale, the geographical region of LEED-

ND certified projects has a profound impact on projects’ degree of certification.    As Figure 3.7 shows, 

average total projects’ scores were significantly different from one geographic location to another.  

Figure 3.7: Certification Score Based on Geographical Location 

 

Source: Drew MacMartin, 2011, based on data from LEED for Neighbourhood Development Project Checklists and Final Reviews 
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Average total scores for participating projects span three different certification levels (certified, silver, or 

gold) depending on their geographical location.  Since none of the 22 projects achieved LEED-ND 

platinum certification, all three certification levels are covered, based on geographical location.  The 

highest average score (60.2 points, LEED-ND gold) was observed for projects located in the southern 

United States.  The LEED-ND rating system allocates a large degree of overall points for reduced 

automobile dependence (8 points) and walkable streets (8 points). These two credits account for over 

15% of achievable points.   With such a large emphasis on walking and getting away from vehicle 

reliance, it likely becomes increasingly difficult for a project located in colder (winter) climates to 

maximize point totals under these specific categories.  As a result the two lowest average point totals 

(North-East US and Midwest US) came from projects from geographical locations that experience winter 

climates.   

Geographical differentiation between projects was also reflected in participants’ survey 

responses. As outlined in Table 3.10, projects from geographical locations that scored the highest overall 

point totals (Southern and Western US), stated that they disagreed (with a mean score of 2.14) with the 

statement that the voluntary approach of the rating system discourages projects that will require 

substantial changes in their planning and design.  These Projects located in warmer climates have a 

significantly lower mean when compared to corresponding projects of other geographical locations 

which partially agreed (a mean of 3.2) with the same statement. 
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Table 3.10: Comparison of Mean Value Responses based on Geographical Location  

  South and Western 
US (N=16) 

All Other 
Geographical 

Locations (N=6) 

Difference 

Survey Questions Mean Rank Mean  Rank Mean  Rank 

How valuable a tool is the LEED-ND rating system in improving 
sustainability? 

3.93 4 4.2 3 -0.27 -1 

How flexible was the LEED-ND rating system in achieving LEED-
ND certification? 

2.43 10 3.8 4 -1.37 -6 

 LEED-ND credit weights are assigned in a subjective manner.  Do 
you agree with this statement? 

2.86 9 3.8 4 -0.94 -5 

Do you feel that the rating system currently addresses local 
context and conditions in its rating system? 

4.14 3 2.3 12 1.84 9 

How important to achieving your level of certification was 
achieving credits under the Smart Locations and Linkages 

Category for your project?  

4.5 1 4.6 2 -0.1 1 

How important to achieving your level of certification was 
achieving credits under the Neighbourhood Pattern and Design 

category for your project? 

4.5 1 4.8 1 -0.3 0 

How important to achieving your level of certification was 
achieving credits under the Green Construction and Technology 

category for your project? 

3.07 6 3.2 9 -0.13 3 

How important to achieving your level of certification was 
achieving credits under the innovation and Design Process 

category for your project? 

3.07 6 3.4 7 -0.33 1 

 How important was achieving LEED-ND from a marketing 
standpoint? 

3.43 5 3.6 6 -0.17 1 

Did economic factors (i.e. additional construction costs, 
registration fees etc...) affect your LEED-ND certification status 

(i.e. certified, silver, gold, platinum) * 

3.07 6 3.4 7 -0.33 1 

In your opinion, how rigid is the criteria used for each credit in 
the rating system? 

1.71 12 3 11 -1.29 -1 

 The voluntary approach of the rating system discourages 
projects that will require substantial changes in their planning 

and design.  Do you agree with this statement? 

2.14 11 3.2 9 -1.06 -2 

Note: 1 = least important/disagree...3 = neutral... 5 = most important/agree.     N=20 
* 1 = strongly agree.... 3 = neutral... 5 = strongly disagree 

Drew MacMartin, 2011 

 

Significant differing responses based on geographical location were also observed through project 

respondents’ perceptions towards the flexibility of the LEED-ND rating system.  Projects in the southern 

and western US responded (a mean score 2.43) that the LEED-ND rating system was inflexible, where 

projects of other geographical locations felt that the LEED-ND credit rating was flexible (with a mean 
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score of 3.8).  These numbers equate to a mean score differentiation of 1.37 on average, a substantial 

difference in opinion depending on geographical location.  

 The most significant differing response based on geographical location was observed through 

respondents’ perception towards the ability of the LEED-ND rating system to address local context.  As 

shown in Table 3.10, respondents of projects from the western and southern U.S. agreed that the rating 

system (a mean score of 4.14) was addressing local context, whereas projects from other geographical 

regions disagreed with this statement (a mean score of 2.3).  Reasoning behind this significant 

differentiation likely can be attributed to the LEED-ND rating system allocating a large degree of overall 

points for walkability and reduced automobile dependence.  Two credits that become increasingly 

difficult for a project located in colder (winter) climate to achieve. In addition to differing point totals, 

Table 3.10 provides further proof that the success of the rating system in addressing local context 

depends on geographical location.  

3.2.3 – Neighbourhood Units Characteristics (Compactness, Walkability and Diversity of 

Uses) 

According to the LEED-ND (USGBC, 2009) rating scale, neighbourhood units are characterized as 

compact, pedestrian-friendly and mixed-use environments.  Physical characteristics such as 

compactness, walkability and/or diversity of uses can have a profound impact on the overall degree of 

certification exhibited by projects.  As shown in Figure 3.8, the compactness of a neighbourhood 

significantly determines a project’s overall score. 

Figure 3.8: Average Total Score of Projects Based on Compact Development Credit Score 

 

Source: Drew MacMartin, 2011, based on data from LEED for Neighbourhood Development Project Checklists and Final Reviews 
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Projects that received between 0-1 points on average had an overall score of 44.5, barely certifiable 

according to the LEED-ND point structure. Projects that received between 2 and 5 points under the 

compact development credit achieved LEED-ND silver certification, with average projects’ scores 

increasing incrementally from 2-3 points to the 4-5 point categories.  Finally, projects that received the 

maximum amount of points under the compact development credit (6-7 points) on average were the 

highest scoring group with an average overall score of 62.7, good enough for LEED-ND gold certification.  

Figure 3.8 clearly indicates the overall impact that the compact development credit has on a project’s 

overall score. 

As previously mentioned, LEED-ND characterizes three key components essential to the 

formulation of a sustainable neighbourhood: compact, pedestrian-friendly and mixed-use.  Yet not all 

three have the same influence when determining a project’s overall score. Pedestrian-friendly 

neighbourhoods, reflected in the LEED-ND rating system under the credit walkability, do not have as 

significant effect on a project’s overall score as compactness.  As shown in Figure 3.9, projects that 

received scores of 5 or higher demonstrate higher average total scores when compared to projects that 

only received 4 points or fewer under the walkability credit.   

Figure 3.9: Average Total Score of Projects Based on Walkability Credit Score 

 

Source: Drew MacMartin, 2011, based on data from LEED for Neighbourhood Development Project Checklists and Final Reviews 
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important to a project’s overall score, but does not have the same degree of influence as designing a 

neighbourhood in a compact fashion.   

 The final component outlined by LEED-ND that characterizes a sustainable neighbourhood is a 

mix of uses.  LEED-ND represents this characteristic under the diversity of uses credit option within the 

rating system.  Unlike the previous two characteristics, diversity of uses has no substantial effect on a 

project’s overall score.  As shown in Figure 3.10, projects that received a lower total score (2 points) 

under the diversity of uses credit, on average received higher total overall project scores when 

compared to projects that received higher point totals (3-4 points) under the diversity of uses credit.   

Figure 3.10 illustrates that there is little or no overall effect concerning a project’s total score in relation 

to the mixed use design of a neighbourhood.  The LEED 2009 for Neighbourhood Development rating 

system states that mixed-use environments are an important characteristic of a sustainable 

neighbourhood.  However, Figure 3.10 illustrates that the mix of uses of a neighbourhood has no 

bearing on a project’s overall score, meaning that currently the LEED-ND rating system diversity of uses 

credit does not have a significant influence on the 22 studied projects were built.  

Figure 3.10: Average Total Score of Projects Based on Diversity of Use Credit Score 

 

Source: Drew MacMartin, 2011, based on data from LEED for Neighbourhood Development Project Checklists and Final Reviews 
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3.3 - Summary 

This chapter has analyzed the data collected from the 22 LEED-ND projects.   The analysis was 

divided into two sections.  The first section analyzed the major themes reflected through the data 

collection process, while the second section analyzed four variables for their degree of influence related 

to project’s overall certification score.  Some of the key findings that percolated through the analysis 

process are as follows:   

 Densities of LEED-ND projects are extremely high and are already on par when 

compared with new policy standards for provincial and state governments.  For 

example, density standards from Ontario (Ontario Places to Grow) for 2031 have similar 

density targets when compared to studied LEED-ND projects  

 Smart Location and Linkages, and Neighbourhood Pattern and Design sub-categories 

were achieved by a larger number of the 22 studied projects when compared to the 

Green Construction and Technology sub-category 

 Respondents cited low weighted point totals and high economic costs as the primary 

reason why Green Construction and Technology sub-category credits were pursued by 

few participants. 

 LEED-ND gold projects noted higher economic costs to achieve their score, confirming 

Dale and Newman’s (2009) findings that social sustainability and the lack of affordable 

housing is one of the main negative externalities surrounding most newly built 

sustainable communities. 

 Projects located in colder (winter) climates (geographical locations) experienced lower 

overall scores and felt that the rating system was inflexible in addressing local context 

when compared to projects from warmer climates.  

 The compactness of LEED-ND neighbourhoods has a profound impact on a project’s 

overall score.  

The results of the analysis were used in the proceeding chapter to recommend alterations to the current 

structure of the LEED-ND rating system. 
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CHAPTER FOUR: CONCLUSION & RECOMMENDATIONS 

4.0 – Introduction  

Chapter four outlines the major themes and recommendations that percolated through the 

previous analysis chapter.  Chapter four is divided into two sections.  The first section identifies the 

three main themes (credit omissions, most influential variables, and absence of green construction 

trends) exhibited by the 22 studied projects. The second section describes four recommendations made 

by this report: Greater Point Allocation for Specific Credits; Additional Points Designed to Address Local 

Issues; Financial Incentives; and, Better Public Education Regarding the LEED-ND Rating System.  

Together these recommendations are designed to improve the overall effectiveness of the current LEED-

ND rating system.      

4.1 – Section 1: Major Themes 

4.1.0 - Credit Omissions 

In conducting the research, and carrying out the analysis, several credits were noticeably 

omitted from the 22 projects.  It is interesting to note that many important criteria in the LEED-ND 

rating system were not achieved by a significant proportion of the projects (Garde, 2009).   For instance, 

over 80% of the 22 projects did not incorporate credits such as “On-Site Energy Generation”, “On-Site 

Renewable Energy Sources”, “Solar Orientation”, “District Heating and Cooling”, and “Wastewater 

Management”.  When speaking to project respondents, low point totals weighted to these credits, in 

addition to high costs associated with implementing these credits, were most commonly cited as the 

reasons for such low inclusion levels (Garde, 2009).  Cost also played a factor in the number of projects 

that chose to include “Affordable For-Sale Housing” units in their projects.  Less than a third of projects 

(27%) chose to include this credit, an alarming rate, when one considers the numerous North American 

policies that have been designed to address the shortage of affordable housing supply (Conference 

Board of Canada, 2010).  Despite these significant omissions, however, it is encouraging to note that half 

(50%) of the participating projects achieved a LEED-ND certification of LEED-ND gold, the second highest 

and hardest designation level to achieve. Having such a large contingent of projects achieve such a high 

designation level illustrates projects’ commitment towards adhering to the LEED-ND rating system. 

4.1.1 - Most Influential Variables 

Two variables were observed to have the biggest impact on projects’ degree of certification:  

Geographical locations, and projects’ degree of compactness.  These findings illustrate that the rating 
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system places a heavy emphasis on location-related characteristics, making it easier for well-located, 

compact projects to achieve higher levels of certification (Garde, 2009). The influence that a 

geographical location has on projects is important, as it illustrates the potential difficulty that the rating 

system has in addressing local context. Finally, the influence of the compactness variable illustrates the 

importance that the LEED-ND rating system places on achieving this credit.  This statement is further 

reflected in the literature, where compactness is described as one of the greatest contributors towards 

the sustainability of a project (Retzlaff, 2009).  For instance, compact developments have the potential 

to increase walkability and reduce vehicle use within a neighbourhood if residents have a shorter 

distance to travel for work and various amenities (Garde, 2009). Incidentally, “walkability” and “reduced 

automobile dependence” credits encompass 16 points or 15% of the LEED-ND rating system point 

structure, which further illustrates the degree of influence of compactness on projects’ overall 

certification scores. 

4.1.2 - Absence of Green Construction Trends 

Many of the credits were pursued by projects under the Smart Location and Linkages, and 

Neighbourhood Pattern and Design sub-categories, while many of the criteria under the Green 

Construction and Technology sub-category were not pursued by the 22 projects.  A decreased emphasis 

by projects to attain credits under this category is another important finding of the research.  According 

to Garde (2009), credits under the first two sub-categories may substantially contribute to the 

sustainability of a project, but it is not a guarantee.  For example, credits such as “compact 

development” may significantly improve the sustainability of a neighbourhood through increased 

“walkability” and “reduced automobile dependence”, but these factors are dependent upon local 

neighbourhood residents changing their previous behavioural patterns (Garde, 2009).  As Garde (2009) 

stipulates, Smart Location and Linkages, and Neighbourhood Pattern and Design credits rely on the 

inherent underlying factors of human behaviour in determining how effective the credits are in 

achieving sustainability.  Conversely, credits under the Green Construction and Technology sub-category 

have a much more direct contribution towards the sustainability of projects (Garde, 2009). For example, 

credits such as “energy efficiency in buildings”, “on-site energy generation” and “reduced water use” 

have a much more quantifiable contribution towards improving the sustainability of a project (Garde, 

2009).  Implementing Green Construction and Technology credits, such as the three previously 

mentioned, guarantees sustainable improvements for projects, which are not reliant on local residents 

and their behavioural patterns (Garde, 2009).  Projects’ lack of inclusion of Green Construction and 
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Technology credits is but one of the limitations currently observed through research and analysis 

concerning the LEED-ND rating system. 

4.2 – Section 2: Recommendations  

4.2.0 – Greater Point Allocation and Emphasis Towards Specific One Point Credits 

The inability of projects to meet Green Construction and Technology credits can be attributed to 

high implementation costs coupled with the low overall point totals awarded to the majority of credits 

within this sub category.  Green Construction and Technology credits are equally important to improving 

the sustainability of a neighbourhood when compared to credits from other rating system sub-

categories. The lower weighted credits under the Green Construction and Technology category illustrate 

some of the discrepancies related to the point structure for credits of the LEED-ND rating system.  When 

speaking with project representatives, low overall point scores associated with many credits caused 

projects to simply ignore implementing a large degree of credits.  Furthermore, credit weights are 

assigned in a subjective manner because according to Bentivegna (1997), it is difficult to determine the 

sustainable importance from one credit to another.  Retzlaff (2009) states that all LEED-ND credits 

improve the sustainability of a project to some degree, but acknowledges the degree of improvement 

from one criterion to another is difficult to determine.   For example, “minimize site disturbance during 

construction” and “wastewater management” are credits both with a point weighting of 1. Both credits 

are known to improve the sustainability of a neighbourhood to some degree, but it is difficult to know 

which of the two contributed more to the sustainability of a project (Garde, 2009). What’s more, the 

“minimize site disturbance during construction” credit was pursued by all 22 projects, whereas the 

“wastewater management” credit was pursued by none. This discrepancy further exemplifies 

respondents’ perceptions that low point scores associated with credits that require substantial time 

and/or money to complete are often ignored.   

It is important to note that point total allocation among credits is a widely debated topic within 

both the Canadian and United States Green Building Councils.  Too many points allocated to credits 

devaluates the rating system, whereas too few allocated points discourages implementation rates 

within projects, thus reducing the total coverage of the rating system.  It is important to acknowledge 

that an optimal point allocation has yet to be reached. However, the LEED-ND rating system was only 

recently created, perhaps through greater participatory levels, trial and errors a more optimal point 

structuring can be reached.  
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Based on this limitation, it is the recommendation of this report that the current weighting 

system be altered. To make the LEED-ND rating system more effective in improving the sustainability of 

neighbourhoods, the weighting system needs to put a greater emphasis (more allocated points) towards 

credits that only allocate 1 point, specifically under the Green Construction and Technology sub-

category.  Higher point totals could improve implementation rates regarding these credits.  As 

mentioned by survey respondents, higher overall point scores for credits can improve the possibility that 

these credits would be incorporated into future projects. 

 
4.2.1 – Incorporate Additional Points and Credits Designed to Address Local (Geographical) Issues 

The second limitation observed was the inability of the rating system to address local context 

and conditions.  When speaking to participating project representatives, they felt that the rating system 

was not particularly adaptable to all sites.  They further cited that context matters a great deal for 

projects, and that having all sorts of sites, sizes, and contextual conditions follow one general rating 

system was difficult.  This point is further reinforced through findings in the analysis which illustrated 

that projects’ geographical location was one of the most influential variables in determining projects’ 

overall scores.  Furthermore, according to Retzlaff (2008), the rating system is not developed for a 

specific region; as a result, the LEED-ND rating system may be incompatible with local sustainability 

objectives stemming from local conditions.  

 Based on this limitation, it is the recommendation of this report that the LEED-ND rating system 

incorporate additional (optional) points and credits designed to address issues important to specific 

geographical regions (Garde, 2009).  It is important to stress two conditions based on this 

recommendation. One, these credits need to be optional and not required by all projects to achieve.  

Second, these optional credits should not directly apply to a project’s overall score, meaning that not 

every optional credit should be counted relative to a project’s overall score. For example, if four new 

optional credits were introduced to the rating system to address specific regional conditions, the rating 

system should specify that a project and plan needs to complete a maximum of one out of four credits.  

 
4.2.2 – Implement Financial Incentives That Offset Costs of Some of the Least Cost-Effective Credits 

The final observed limitation stems from the voluntary nature of the rating system. The rating 

system has been gaining popularity as a potential solution to guide and assess sustainable community 

development due to its voluntary nature (Bruce and Benfield, 2004). According to Garde (2009), the 

voluntary approach of the rating system encourages projects that do not have to make substantial 

changes to their plans, but discourages projects where significant revisions to projects’ plans are 
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required in order to adhere to the LEED-ND rating system.  This statement is further justified when 

speaking with responding project participants who stated that particularly in this economic cycle, 

increased costs make it hard to pursue certification.  Furthermore, credit omissions, specifically a lack of 

inclusion of Green Construction and Technology sub-category credits, reflect that projects are more 

inclined to consider cost-effectiveness when comparing credits required for LEED-ND certification 

(Garde, 2009).  According to Garde (2009), this causes credits that are the least cost-effective to achieve 

to become neglected and ignored.  

As a result, it is the recommendation of this report that the LEED-ND rating system implement 

financial incentives that offset the costs of some of the least cost-effective credits (On-site Energy 

Generation, Solar Orientation, On-site Renewable Energy Sources, and District Heating and Cooling).  For 

example, implementation costs for some credits such as “access to public spaces” are typically low.   

Project designs and plans require minimal financial commitment to meet this credit.  Conversely, credits 

such as “on-site energy generation” require significantly more capital investment in order to meet credit 

requirements.  With both credits only receiving 1 point relative to a project’s overall score, financial 

incentives for credits such as “on-site energy generation” are a must.   

It is important to stress that financing for this proposed recommendation will have to be on a 

project by project basis, featuring a collaborative partnership that will require financial commitments 

from all three levels of government (Municipal, Provincial, and Federal).  

 
4.2.3 – Better Educate the General Public about the Current LEED-ND Rating System  

The final recommendation of this report is to better inform and educate individuals about the 

current LEED-ND rating system. Currently, the rating system is only a few years removed from its project 

stage. When speaking with respondents, many cited the need to further educate the general public 

regarding the rating system.  As of May 27, 2010, only 76 LEED-ND projects had been certified according 

to the LEED-ND database.  LEED-ND is an effective tool in addressing the issue of urban sustainability, 

but more than 76 projects in the world must achieve LEED-ND certification for the rating system to have 

a significant effect on the global environment.  As a result, better education among the general public 

could help improve the number of projects that apply for LEED-ND certification. 

4.3 - Moving Forward 

In conducting the research, carrying out the analysis, and developing the conclusions, this report 

identified some areas where further research would be useful and informative (Smith, 2005).  Further 

studies on this subject may choose to compare this report’s findings and recommendations to findings 
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from the other 54 certified projects that were not analyzed by this report (Trottier, 2009).  In doing so, 

the reliability and validity of this report’s findings will be improved. Moreover, further studies on this 

subject should be conducted yearly, in a similar manner to this report.  This would permit LEED-ND to 

monitor significant changes in any to the rating system.  The research discussed in this report also 

revealed one notable gap within the literature.  The literature did not fully explain the overall 

effectiveness of the LEED-ND rating system in improving sustainability.  Therefore, further research into 

this subject would greatly improve the body of knowledge concerning urban sustainability and improve 

understanding on what specific LEED-ND credits are having the greatest impact on sustainable 

development.   

The results indicated through this report suggest a need to alter the LEED-ND rating system in an 

effort to make it more effective in improving urban sustainability (Garde, 2009).  Though the USGBC in 

2009 invited suggestion and proposed changes to the pilot LEED-ND rating system, those changes are 

still not enough.  According to surveyed respondents, the biggest problem is to think of the current 

rating system as a blanket solution. To assume that abiding by the LEED-ND rating system will alter the 

effects of climate change is very misleading.  Having said that, the results of this report indicate how 

projects are achieving LEED-ND certification, this knowledge can help improve the rating system, making 

it a more effective tool in addressing sustainable development.  Of the 20 project representatives who 

completed the survey, 14 out of 20 or 70% noted that they would continue using LEED-ND in the future. 

With such a high percentage of representatives expressing their desire to continue building along LEED-

ND standards, the future of sustainable development looks promising.  

 



|References  

 

|Drew MacMartin|March 2011| An Evaluation of LEED-ND Project Certification | 50    
 

REFERENCES 

Beh, E. (2001). Partitioning Pearson`s Chi-squared Statistic for Singly Ordered Two-way Contingency  
Tables. Australian and New Zealand Journal of Statistics, 43 (3) 327-333. 

 
Bentivegna, V. (1997). Limitations in environmental evaluations. In P. S. Brandon, P. L. Lombardi, and V.  

Bentivegna (Eds.), Evaluation of the built environment for sustainability (pp. 25–38). London: E and FN 
Spon. 

 
Berke, P. (2008). The Evolution of Green Community Planning, Scholarship, and Practice: An  

Introduction to the Special Issue. Journal of American Planning Association, 74(4), 393  
– 407. 

 
Brown et al. (2009). Incorporating Sustainability into Community Design Planning in the City of Ottawa (Project  

Report). School of Urban and Regional Planning. Queen’s University, Kingston, Ontario.  
 
Bruce, L. and Benfield, K. (2004). Existing Endorsement and Rating Systems for ‘Smart’ Development: With  

References to Best Development Practices. NRDC For the LEED-ND Core Committee. 
 
Cidell, J. (2009). A political ecology of the built environment: LEED certification for green  

buildings. Local Environment, 14(7), 621-633. 
 
City-data.com (2011). Stats about all US cities. Retrieved November 22

nd
 2011 from:  

http://www.uta.fi/FAST/US2/NOTES/mapterms.html  
 
City of Kingston (2009). Kingston Official Plan, Section 2: Strategic Policy Direction. 
 
City of Ottawa (2011). “Official Plan”. Volume 2B. Section 7.2.1.1.3. Web site Jan 11

th
 2011.  

http://www.ottawa.ca/city_hall/ottawa2020/official_plan/index_en.html 
 
Collier, C. and Lofstedt, R. (1997). Think globally, act locally: Local climate change and energy policies in Sweden  

And the UK. Global Environmental Change, 7(1), 25-40.  
 
Conference Board of Canada (2010). Building From the Ground Up: Enhancing Affordable Housing in  

Canada. Retrieved February 21
st

, 2011 from http://www.conferenceboard.ca/documents.aspx?did=3530 
 
Dale, A. and Newman, L. (2009). Sustainable development for some: green urban development  

and affordability. Local Environment, 14(7), 669-681. 
  
Davidson, M. (2009). Social sustainability: a potential for politics? Local Environment, 14(7),  

607-619. 
 
Environmental Protection Agency (2011). Our Built and Natural Environments. Retrieved March 21

st
 2011 from  

http://www.epa.gov/epahome/comments3.htm 
 
Fragkou,  M. (2009). Evaluation of urban sustainability through a metabolic perspective: Application in a  

Mediterranean coastal region. PhD thesis. Universitat Autonoma de Barcelona.   
 
Garde, A. (2009). Sustainable by Design? Insights From U.S. LEED-ND Pilot Projects. Journal of the American  

Planning Association, 75(4), 424-440 
 
Gibson, R. (2006). Beyond The Pillars: Sustainability Assessment as a Framework for Effective  



References | 

 

  51 |Drew MacMartin|March 2011| An Evaluation of LEED-ND Project Certification | 
 

Integration of Social, Economic and Ecological Considerations in Significant Decision-Making.  Journal of 
Environmental Assessment Policy and Management, 8(3), 259- 280. 

 
Gibson, R.  (2006). Sustainability assessment: basic components of a practical approach.  

Impact Assessment and Project Appraisal, 24(3), 170-182.  
 
Goodman, L. (1996). A single general method for the analysis of cross-classified data: reconciliation and  

synthesis of some methods of Pearson. J. Amer. Statist. Assoc. 98(1), 408-428. 
 
Green Building Certification Institute. (2010). LEED for Neighbourhood Development Certification Fees. Retrieved  

March 1
st

 2011 from http://www.gbci.org/main-nav/building-certification/certification-guide/leed-for-
neighborhood-development/submit-application/nd-fees.aspx 

 
Haynes, M. (2008). Public LEED-ND Comment Period Now Open. Cool Connections. Retrieved Mach 3

rd
 2011 from  

http://coolconnections.org/2008/11/30/public-leed-nd-comment-period-now-open/ 
 
Hirsh, A. (2010). Poor Air Quality. Flick Off. Retrieved March 5

th
 2011 from  

http://www.flickoff.org/areweflicked/effects/moremoremore 
 
Hok-Lin Leung (2003). Land Use Planning Made Plain: Second Edition, Toronto, ON: University of Toronto Press.  
 
Jabreen, Y. (2006). Sustainable Urban Forms: Their Typologies, Models, and Concepts. Journal  

of Planning Education and Research, 26, 38-52. 
 
K’Akumu, O.A. (2007). Sustain no city: An ecological conceptualization of urban develop. City, 11(2), 221-228. 
 
Krosnick, J. (1999). Survey Research. Annual Review of Psychology, 50(1), 537-568. 
 
Lazar, M. (2009). Geographic Analysis of LEED-ND for an Existing Neigbhourhood. Retrieved February 1

st
  

2011 from https://www.e-education.psu.edu/files/.../lazar_journalarticle_20091215.pdf 
 
Lynch, K. And G. Hack (1984). Site Planning. 3d ed. Cambridge, MA: MIT Press. 
 
Merrigan, C. (2010). LEED-ND a Boon for Large Scale Developments.  Retrieved February 3

rd
 from  

http://www.evancarmichael.com/Going-Green/2305/LEEDND-a-Boon-for-Large-Scale-Developments.html 
 
Miles, M. and Huberman, A. (1994). Qualitative data analysis: An expanded sourcebook. Thousand Oaks,  

CA: Sage Publications. 
 
Ministry of Public Infrastructure Renewal (2006). Places to Grow. Retrieved February 3

rd
 2011 from  

https://www.placestogrow.ca/images/pdfs/fplan-eng-web-all.pdf 
 
Moore, D. (2010) Essential Statistics, 1

st
 ed.  New York: W.H. Freeman and Company.  

 
National Resource Defence Council (2010). LEED for Neighbourhood Development Rating System  

Launches as Benchmark for Green Neighbourhood Design. Retrieved February 3
rd

, 2011 from 
http://www.nrdc.org/media/default.asp 

 
Poitras, C. (2009). Designing sustainability for whom? Recent housing developments in  

Southwest Montreal. Local Environment, 14(6), 515-528. 
 
 
Raimi (2010). LEED-ND Workshop2010 Raimi - LEED®  for Neighbourhood Developments. Retrieved  



|References  

 

|Drew MacMartin|March 2011| An Evaluation of LEED-ND Project Certification | 52    
 

February 9
th

 2011 from http://www.activelivingresearch.org/files/LEEDND_Workshop2010_Raimi.pdf 
 
Rayner, J. and Best, D. (2000). A smooth analysis of singly ordered two-way contingency tables. J. Appl.  

Math. Decis. Sci. (4)1, 83-98 
 
Redmond, D. and Russel, P. (2009). Social housing regeneration in Dublin: market-based  

regeneration and the creation of sustainable communities. Local Environment, 14(7), 635-650. 
 
Retzlaff, R. (2008). Green Building Assessment Systems: A framework and Comparison for  

Planners. Journal of the American Planning Association, 74(4), 505-519. 
 
Silva, B. (2011). Beth Silva’s Real Estate Tips, SEO Portland. Retrieved March 13

th
 2011 from  

http://bethsilva.com/2011/03/09/sw-portland-eliot-tower-units/ 
 
Smith, J. (2005). Environmental Indicators and Sustainable Communities: A Case Study of Southeast False Creek  

(Master’s Thesis).  School of Urban and Regional Planning, Queens University, Kingston, Ontario. 
 
Smith, J.  (2008). A critical appreciation of the ‘bottom-up’ approach to sustainable water  

management: embracing complexity rather than desirability. Local Environment, 13(4), 353-366. 
 
Szpecht, A. (2008). Linking Green Commercial Building Design and Urban Form: An Evaluation of LEED-NC  

Canada, a Case Study of the Child Development Centre, Calgary, AB (Master’s Thesis). School of Urban and 
Regional Planning, Queen’s University, Kingston, Ontario.  

 
Survey Monkey (2011). The Overall Effectiveness of the LEED-ND Rating System. Retrieved February 11

th
 2011 from  

http://www.surveymonkey.com/MySurvey_EditorFull.aspx?sm=P82fO0wSef%2fmyJfuBGvpnCpLLTwG%2
b5nentEElSvWXZ0%3d 

 
Sustainable Kingston (2010). Sustainable Kingston: Designing our Community’s Future…Together.  

Final Draft v5. 
 
Trier C. and Maiboroda, O. (2009). The Green Village project: a rural community’s journey  

towards sustainability. Local Environment, 14(9), 819-831. 
 
Trottier, C. (2009). Approaches towards Sustainable Community Development: an Investigation of Eco- 

Designed Condominiums (Master’s Thesis). School of Urban and Regional Planning, Queens University, 
Kingston, Ontario 

 
Weeks, K. (2010) A Deeper Look at LEED-ND. Eco-structure. Retrieved March 1

st
 2011 from http://www.eco- 

structure.com/leed/a-deeper-look-at-leed-nd.aspx 
 
Williams, J. (2007). Innovative solutions for averting a potential resource crisis-the case of one-person households  

in England and Wales. Environment, Development and Sustainability, 9(3), 325-354. 
 
World Commission on Environment and Development. (1987). Our common future. Oxford University  

Press: New York. 
 
United States Green Building Council. (2007). Pilot Version: LEED for Neighbourhood Development Rating System.   

Developed through a partnership of the Congress for New Urbanism, Natural Resources Defense Council 
and the U.S. Green Building Council.  

 
United States Green Building Council (2009). Pilot Version: LEED for Neighbourhood Development Rating System.  



References | 

 

  53 |Drew MacMartin|March 2011| An Evaluation of LEED-ND Project Certification | 
 

Developed through a partnership of the Congress for New Urbanism, Natural Resources Defence Council 
and the U.S. Green Building Council. 
 

United States Green Building Council (2010). List of Certified LEED for Neighbourhood Development pilot  
projects. Retrieved November 12

th
 2010 from http://www.usgbc.org/ShowFile.aspx?DocumentID=5205 

 
Yin, R. (2009).  Case Study Research Design and Methods, 4

th
 ed. (Thousand Oaks,  

California: Sage Publications. 

 

 



|Appendix  

 

|Drew MacMartin|March 2011| An Evaluation of LEED-ND Project Certification | 54   
 

APPENDIX A: LEED for Neighbourhood Development Project Checklist 

 



Appendix | 

 

55 |Drew MacMartin|March 2011| An Evaluation of LEED-ND Project Certification | 
 

 


	1-TITLE PAGE
	2-EXECUTIVE SUMMARY
	3-Acknowledgements
	4-TABLE OF CONTENTS-GOOD
	5-LIST OF TABLES-GOOD
	6-LIST OF FIGURES-GOOD
	7-CHAPTER ONE - INTRO
	8-CHAPTER TWO - METHODS
	9-CHAPTER THREE - ANALYSIS
	10-CHAPTER FOUR - CONCLUSION
	11-REFERENCES
	12-APPENDIX A

