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In the past two decades, building assessment systems have emerged as methods to rate a 

building’s environmental effects, resource consumption, and health effects. In the United States, 

the Leadership in Environmental and Energy Design (LEED) rating system is a green building 

assessment tool that provides users with the ability to compare the sustainability and building 

performance of their project to a widely accepted standard. Despite its great influence on 

reducing the large amount of green wash, this system has recently been criticized due to 

problems that are inherent in its format and goals. In the recent years, the emergence of another 

green building system, Green Globes in the United States, brought many discussions about its 

superiority compared to LEED. In order to examine the creditability of these arguments, and also 

to find the building performance aspects which need to be addressed, this study will examine 

LEED in comparison with the Green Globes. To achieve this goal, a method will be created and 

implemented to compare LEED credits to Green Globes. The results show that even though 

many claims about the significance of Green Globes in comparison with LEED are questionable, 

other aspects can actually help LEED improve. 
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CHAPTER 1 
INTRODUCTION 

The construction industry is shifting towards sustainable development. Climate change 

and oil depletion have threatened national economies and the quality of life in developed 

countries. The sustainable development movement has been brought up in the past two decades, 

changing the building delivery systems in quite a short time (Kibert 2005). In less than a decade, 

the U. S. Green Building Council (USGBC) has emerged as a non-profit organization devoted to 

shifting the building industry towards sustainability. The Leadership in Energy and 

Environmental Design (LEED) is the green building rating system developed by USGBC 

between 1994 and 1998, which provides a list of standards for sustainable design and 

construction. LEED was created to define green building by establishing a common standard of 

measurement, develop integrated, whole-building design practices, recognize environmental 

leadership in the building industry, stimulate green competition, raise consumer awareness and 

transform the building market. LEED has grown to encompass over 8,000 projects in 50 US 

States and 41 countries covering 2 billion square feet of development area (August 2007 

USGBC). 

The use of another green building rating system, Green Globes, which was derived from 

the Canadian ‘Green Leaf’ rating system for U.S. consumers, has become the number one 

competitor of LEED, since its first release in 2002.  

Problem Statement 

LEED encourages and accelerates global adoption of sustainable green building and 

development practices through the creation and implementation of universally understood and 

accepted standards, tools and performance criteria. LEED has been evolving ever since it was 

developed in 1998. Despite the success of the current LEED standards especially the current 
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version of LEED for New Construction (LEED-NC 2.2) the approach used in these standards is 

in need of updating in order to address a number of potentially serious shortcomings such as 

bureaucracy, extra cost, unfair point distribution, and ignoring integrated design and the life 

cycle of materials. In June 2006, USGBC took its first official steps toward LEED version 3.0. In 

December 2006, USGBC announced that rather than developing a new version of the rating 

system, it has chosen to create a new framework to manage LEED which would align and 

harmonize the rating systems currently in use. In this study, an approach will be suggested to 

update LEED 2.2 using the Green Globes building assessment system. 

Research Objectives 

Despite all the flaws associated with LEED, it is the most widely known green building 

rating system in the United States. Many states and cities either require or encourage some level 

of LEED certification for public and government buildings. The number of LEED Accredited 

Professionals has grown from 25,000 in July 2006 to 40,000 in July 2007 (Barista 2007). In other 

words, LEED is still the most widely available and well-understood system. Therefore, there is a 

need to improve LEED. The Green Globes rating system is similar to LEED in having points for 

the rating system and its four tier certification. However, in many aspects, they are different. The 

objective of this study is to find out whether Green Globes has a better building performance 

compared to LEED, and to make suggestions to improve LEED. Therefore this study develops a 

scheme to compare the two rating systems.  The null hypothesis of this study is that Green 

Globes can address the significant problems. 

Significance of the Research 

There are discussions about the significance of Green Globes compared to LEED, but 

there are not many that scientifically compare the two rating systems and their credibility. This 

research quantifies and reviews the point distribution of the two rating systems based on the 
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same classification to make them comparable. Following discussions with Dr. Kibert, he 

suggested that there is room for the improvement of LEED based on its comparison with Green 

Globes. 

Limitations 

The limitation of this study was insufficient research on methods to compare two rating 

systems. Furthermore, even though there are many studies on LEED and its problems, Green 

Globes is rather new and there are not many scientific studies pointing out the system flaws. The 

other limitation was the similarities between the two systems, which could result in disturbing 

the foundation of LEED and turning it into another version of the Green Globes. 
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CHAPTER 2 
LITERATURE REVIEW 

Introduction 

This chapter is divided into four sections. The first section explains the meaning of 

Sustainable development and its purpose along with several different discussions in 

sustainability. The second section introduces LEED, the underlying idea, the framework, the 

flaws and the suggested solutions. The third section presents the Green Globes rating system, its 

characteristics and the arguments about its better performance compared to LEED. The final 

section reviews the possible ways to incorporate two green building systems. 

Relevant Definitions 

 In this section includes definitions, standards, and aspects of sustainable development 

that are used throughout this study. It contains sustainable development, high performance 

buildings, green building rating systems, American Society of Heating, Refrigerating and Air-

Conditioning Engineers, Environmental Protection Agency, integrated design, passive design, 

and life cycle assessment. 

Terms in Sustainable Development 

The sustainable development movement is not only changing the physical structures, but 

also the work and life pattern of the inhabitants of those structures (Kibert 2005). 

Energy consumption in the United States can be broken into three major categories: 

industry, transportation and buildings. Buildings account for nearly half the energy used in the 

United States each year. Buildings are used for 50-100 years, so their inertia has an impact on the 

future energy and emissions pattern (Mazria 2003). 

High performance, green, and sustainable construction are three terms in sustainable 

development that are often used interchangeably. Sustainable construction most commonly 
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addresses the ecological, social and economic issues of a building in the context of its 

community (Kibert 2005). 

Building Performance 

The U.S. Department of Energy (DOE) defines a high-performance commercial building 

as “a building with energy, economic, and environmental performance that is substantially better 

than standard practice.” The DOE also elaborates, saying “It is energy efficient, so it saves 

money and natural resources. It is a healthy place to live and work for its occupants and has 

relatively low impact on the environment. All this is achieved through a process called whole 

building design.” This suggests that the high performance building is typically a new framework 

(Skopek 2006). 

The Gap between Building Design and Performance 

While high performance buildings may offer greater energy-efficiency and lower operating 

costs compared to their regular performance counterparts, they often fail to perform as well as 

expected. Constructing a high performance building has several stages. For example, the 

designer predicts what the energy consumption would be, the builder creates the building and 

systems that consume energy, the operator manages and maintains the systems and the occupants 

consume energy based on their needs and habits. Energy predictions are based on best-case 

scenarios where everything performs as planned. Performance slippage may be attributed to 

imprecise and varied definitions of a high performance building which creates different 

interpretations of the responsibilities of each party. The definition is most effectively done by an 

owner creating performance specifications to apply to a specific project. Performance slippage 

may happen during the design stage, design development, construction, commissioning or 

occupation. 
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To assure that a project will truly deliver a high performance building, the slippage causes 

must be taken in hand at each stage where they may occur. Establishing an assessment paper trail 

that would track the process in a seamless continuum with respect to best practices of integrated 

design, construction, commissioning, building operations and tenant involvement, makes it 

possible to assign accountability, diagnose where slippage has occurred and take corrective 

action (Skopek 2006). 

Green Building Rating Systems 

Because of the unclear definition of a green building and the lack of a basis for comparing 

how green a building is, green building assessment tools were hired to create guidelines for green 

building and reduce the amount of green washing. Adopted in several countries in the world, 

Building Research Establishment’s Environmental Assessment Method (BREEAM) is the oldest 

building assessment which was developed in 1988. BREEAM assesses the building performance 

based on the management, energy use, health and well-being, pollution, transport, land use, 

ecology, materials, and water (Kibert 2005). Green Globes and LEED both evolved from 

BREEAM (Wood Promotion Network 2007). 

Green building rating systems are typically designed to identify and reward high 

performance, and document successful elements of individual high performance structures to 

move forward the cause of green building (Skopek 2006). 

ASHRAE 

The American Society of Heating, Refrigerating and Air-Conditioning Engineers 

(ASHRAE) advances technology to serve humanity and promote a sustainable world. The 

Society, organized into Regions, Chapters, and Student Branches, allows exchange of HVAC&R 

knowledge and experiences for the benefit of the field's practitioners and the public. Different 

standards of ASHRAE are used in both rating systems as the basis to validate performance 
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matters. ASHRAE 52.2 is method of testing general ventilation air-cleaning devices for removal 

efficiency by particle size. ASHRAE 55 includes standards of thermal environmental conditions 

for human occupancy. ASHRAE 62.1 is ventilation for acceptable indoor air quality. ASHRAE 

90.1 suggests energy standards for buildings except low-rise residential buildings. 

Environmental Protection Agency (EPA) and the EPA Target Finder 

The Environmental Protection Agency (EPA or sometimes USEPA) is an agency of the 

federal government of the United States charged with protecting human health and with 

safeguarding the natural environment: air, water, and land. Green Globes uses the EPA Target 

finder to rate the energy efficiency of a building. EPA Target Finder can set realistic energy 

performance goals and receive a rating for the intended energy use in designing projects. By 

setting and achieving superior energy performance goals, users can prevent greenhouse gas 

emissions associated with burning fossil fuels (Energy Star 2007). 

Integrated Design 

Integrated design encourages multi-disciplinary cooperation from the earliest stage of the 

project. Critical decisions influencing the building performance such as site selection, 

orientation, form, construction and building services, are made in the initial design stages 

(Skopek 2006). Integrated design is different from conventional design because of having a 

highly collaborative, multidisciplinary project team instead of the sequential model by which 

most buildings are designed today. When applying integrated design to a project, all members of 

the design team understand their work as a repetitive process where an idea emerges; next it is 

developed and tested, and then refined or discarded in favor of another idea. This approach is 

most often done separately by each expert: the architect works out the massing, layout, and 

facades of the building, then a structural engineer figures out how to keep it standing, and a 
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mechanical engineer develops strategies for making it comfortable. The design team often meets 

to find conflicts and ways to solve them. 

In an integrated process the team works as a group to understand and develop all aspects of 

the design. The design can then emerge organically, with the full benefit of each expert’s input. 

Depending on the size and complexity of the project, other parties such as the owner, prospective 

occupants, facility managers, and a wide range of specialty consultants may be involved.  

An integrated design team can be viewed as the modern equivalent of the master builder in 

pre-industrial societies, where a designer-builder embodied the knowledge of location and space, 

of local construction practices, and of the available resources for building construction and 

operation. Design features that can benefit from integrated design are daylighting, green roofs, 

and exposed thermal mass (Malin 2004). 

Passive Design 

Passive design is the design of the heating, cooling, lighting and ventilation systems of the 

building using sunlight, wind, plants, and other natural resources. Passive design hires all 

possible means to reduce energy consumption before designing external energy sources other 

than solar and wind energy. A building that has been well designed in a passive sense, if 

disconnected from its active energy sources, will reasonably be functional using daylighting, and 

passive heating and cooling, by chimney effects, cross ventilation, operable windows and the 

wind. 

According to Kibert (2005), passive design has two major aspects: 

• The use of building location and site to reduce the building’s energy profile 

• Design of the building itself, its orientation, aspect ratio, massing, fenestration, ventilation 
paths and other measures. 
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For example, the classic approach to passive design locates the long side of a building on 

the east-west axis to minimize sunlight on east and west surfaces, and maximize exposure to the 

south. 

Life Cycle Assessment 

The term life cycle addresses all stages and the lifetime of a product, their impacts on the 

environment, services, manufacturing process and decision making. This can be realized through 

the Life Cycle Assessment (LCA). Life cycle can be an approach to implement sustainable 

development into design and construction (Glavic and Lukman 2007). The National Risk 

Management Research Laboratory defines Life Cycle Assessment (LCA) as a technique to 

evaluate the environmental aspects and potential impacts associated with a product, process, or 

service over the entire period of its life to increase the resource efficiency and decrease the 

liability, by: “(1) compiling an inventory of relevant energy and material inputs and 

environmental releases; (2) assessing the potential environmental impacts associated with 

identified inputs and releases; (3) interpreting the results to help you make a more informed 

decision” (EPA 2007). The second part explains that LCA introduces input/output accounting 

and can be applied to products and services, or even to strategic plans (Glavic and Lukman 

2007).  

Leadership in Energy and Environmental Design (LEED) 

LEED, its Mission and Vision 

“LEED encourages and accelerates global adoption of sustainable green building and 

development practices through the creation and implementation of universally understood and 

accepted standards, tools and performance criteria” (LEED Policy Manual 2003). 
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The LEED Rating System 

LEED is a certification system and guideline for green construction. It was created by the 

USGBC to set a basis for what a high performance building is. The USGBC defines LEED as a 

“national consensus-based, market driven building rating system designed to accelerate the 

development and implementation of green building practices. In short, it is a leading-edge 

system for designing, constructing and certifying the world’s greenest and best buildings” (White 

Paper on Sustainability 2003). In 2003, the highest percentage of LEED registered projects was 

from the private sector, followed by the local governments and nonprofit corporations (Figure 2-

1). LEED for New Construction (LEED-NC) is divided into five different categories: 

• Sustainable Sites (14 possible points toward certification) 

• Water Efficiency (5) 

• Energy and Atmosphere (17) 

• Materials and Resources (13) 

• Indoor Environmental Quality (15) 

• Innovation and Design Process (4, plus 1 for having a LEED-accredited professional on 
the design team) 

A project that earns at least 26 points out of the 69 possible points can earn a level of 

LEED certification. The levels of certification are as followed: 

• Certified 26-32 points 
• Silver  33-38 points 
• Gold  39-51 points  
• Platinum 52-69 points 

LEED was widely accepted because it takes a complicated, multifaceted problem like 

sustainable design and development and turned it into clearly established rules and strategies. 

The rating itself establishes a means of comparison in the real estate market. The brilliance of 
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LEED is in its simplicity, its competitive structure and its ability to provide a branded metric 

(White Paper on Sustainability 2003).  

The documentations must be submitted to the USGBC upon the completion of the 

building. A third-party evaluator determines whether to certify the building or not, and what 

level of certification must be awarded. 

Flaws in LEED 

According to studies done by Udall and Schendler (2005), and the White Paper on 

Sustainability (2003), five problems can be identified with LEED rating system. 

High cost of LEED Certification. USGBC officials note that earning LEED certification 

can cost a builder anywhere from $2,200 to $22,000 (Burnham 2006). In reality it may cost up to 

$50,000 to certify a 10,000 square foot building. This extra cost could be used to apply a green 

building technique, which makes developers tend to use LEED as a checklist instead of a 

certification (Schendler and Udall 2005). 

Bureaucracy. The huge amount of paperwork associated with the LEED certification 

process has also been another problem with LEED. In 2006, the USGBC announced an online 

certification process for LEED to rate the construction of buildings. It now allows builders to 

submit documentation at the design and construction phases to ensure projects are on track to 

meet LEED criteria (Burnham 2006). 

Point Distribution. LEED is supposed to create high performance buildings, while many 

first generation LEED projects went after easy points which did not cause much difference in the 

performance of the buildings (White Paper on Sustainability 2003). In other words, regardless of 

the difference that the items make in the building performance, they have equal points. On the 
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other hand, if an item is not applicable to an area or project, the builders should either lose their 

chance for earning that point, or incorporate it into their project, even though it does not change 

the building performance (Schendler and Udall 2005). Tables 2-1, 2-2, and figure 2-2 show the 

popularity of the credits among 38 certified projects. 

Incorporating Life Cycle Assessment. Introducing life cycle assessment (LCA) into the 

structure of LEED may be the most difficult part to deal with (White Paper on Sustainability 

2003). USGBC has conducted studies on how to integrate LCA into LEED, resulting into draft 

recommendations to inform LEED. The study gives examples of which credits can be updated by 

incorporating LCA into LEED. The short term suggestion recommends a focused research 

program which at the minimum includes the following steps: 

• Definition of appropriate structure, envelope assemblies and interior fit out products; 

• Selection and application of appropriate LCA tools; 

• Development of LCA results for selected impact measures; 

• Application of appropriate scoring method; 

• Development of an appropriate LEED credit structure, including the extent to which 
Energy and Atmosphere (EA) and Materials and Resources (MR) can be combined as part 
on the approach. 

The long term recommendation is to consider an alternative approach whereby design 

teams could decide on whole building modeling (USGBC 2006). Another study goes further and 

specifies which credits can be affected by the LCA approach. This study suggests changes can be 

made to MR 2, MR 4, MR 5, EA 1, EA 2 and EA 6 of LEED 2.0 (Scheuer and Keoleian 2002). 
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Incorporating Integrated Design. LEED does not specifically address integrated 

design, but if a building energy performance is 30% to 40% better than the minimum 

requirement, it probably has got integrated design (Schendler and Udall 2005).

Current Suggested Solutions 

Schendler and Udall (2005) propose several ways to improve LEED. One of the 

suggestions is to make more LEED points mandatory to encourage integrated design, simplify 

energy modeling protocols and reduce point mongering. They also suggest the substitution of 

onsite ratings for the huge amount of bureaucracy. It is not clear whether LEED can be improved 

with minor changes or there is a need for a fundamental transformation. They also emphasize on 

making it easier to use, so that more designers, contractors and engineers can use the system 

without the need to analyze each item (Schendler and Udall 2005). 

Informing LEED 

The LEED Policy Manual (2003) says that future revisions of LEED may expand the Core 

Credits beyond the five existing categories, adopt some established Innovation Bonus Credits as 

Core Credits and eliminate some existing Core Credits. Also, the future point distribution may be 

change so that each credit better reflects its impacts on sustainability. 

Zimmerman and Kibert (2006) suggested a method to inform LEED with The Natural 

Step. This study employs the five hierarchically different system levels to make use of the 

framework within which the system conditions fit. These five levels are: 

• Principles for the constitution of the system. 
• Principles for a favorable outcome of planning within the system. 
• Principles for the process to reach this outcome. 
• Actions, or concrete measures that comply with the principles. 
• Tools to monitor and audit the relevance, and status of the system 
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From the five levels mentioned, LEED potentially covers levels two to five (Zimmerman 

and Kibert 2006). 

Green Globes 

History of the Green Building Initiative 

The Green Globes rating system is a result of more than nine years of research and 

modification by a wide range of international organizations and experts. The system was 

originally derived from the Building Research Establishment’s Environmental Assessment 

Method (BREEAM), which was brought to Canada in 1996 in cooperation with Energy Citations 

Database (ECD) Energy and Environment. In 1996, the Canadian Standards Association 

published BREEAM Canada for Existing Buildings. The participants in its development were 

different Canadian organizations. In 1999, ECD Energy and Environment along with 

TerraChoice developed a more streamlined, question based tool named BREEAM Green Leaf 

eco-rating program. TerraChoice is the agency that administers the Government of Canada’s 

Environmental Choice program. The program led to the development of Green Leaf for 

Municipal Buildings with the Federation of Canadian Municipalities. In 2000, Green Leaf 

became an online assessment and rating tool under the name of Green Globes for Existing 

Buildings. The same year, BREEAM Green Leaf for New Buildings was developed. The Green 

Building Initiative (GBI) obtained the rights to distribute Green Globes in the United States in 

2004. The GBI continually improves the system to reflect changing opinions and ongoing 

advances in research and technologies. In 2005, the New York based American National 

Standards Institute (ANSI) approved Green Globes as a standards developer and began the 

process of establishing Green Globes as an official ANSI standard (Green Building Initiative 

2007). 

 23



 

The Mission and Vision 

“The mission of the Green Building Initiative is to accelerate the adoption of building 

practices that result in energy efficient, healthier and environmentally sustainable buildings by 

promoting credible and practical green building approaches for residential and commercial 

construction” (Green Building Initiative 2007). 

“The Green Building Initiative envisions a future in which energy-efficient, healthier and 

environmentally conscious construction is the norm instead of the exception” (Green Building 

Initiative 2007). 

The Green Globes Rating System 

 Green Globes seeks to achieve widespread acceptance based on practicality and 

affordability. The GBI believes that certification systems should be thorough without greatly 

increasing the project cost, or unnecessary demands on the design and construction team (Skopek 

2006). 

Currently, there are two Green Globes modules available in the United States; Green 

Globes for New Construction and Green Globes for Existing Buildings (Skopek 2006). The 

Green Globes system is a green management tool which includes an assessment procedure, 

rating system and guidelines for integrating sustainable design into commercial buildings (Green 

Building Initiative 2007). It is a self assessment tool that does not require third party verification, 

and the builder can certify his or her project while it is under construction. However, for the 

project to be recognized publicly with the Green Globes logo and brand there is a need for third 

party verification (Burnham 2005). The third-party verifier is typically a licensed engineer, 

architect or building sciences expert, who has training in the Green Globes system. The verifier 

offers a conditional assessment after reviewing the construction specifications, working 

drawings, evidence of energy and life cycle modeling, and support materials. The final 
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verification occurs after a site inspection of the completed project (Skopek 2006). Figure 2-3 

shows the Green Globes system overview.  

Green Globes has an online questionnaire for users. The questionnaire consists of about 

150 questions in the areas of project management, site, energy efficiency, water, emissions, 

indoor environment and resources. The construction documents questionnaire is the basis for the 

rating system (Green Building Initiative 2007). Once the online questionnaire is completed and 

submitted, the system creates a score and project design highlights. It also includes an 

educational component, which identifies strengths and weaknesses and recommends various 

improvements in the design (Skopek 2006). The characteristics of this system are flexibility, 

comparability, adaptability, and security, support of integrated design, facilitated planning, and 

third party verification. 

Characteristics of Green Globes 

Flexible. The Green Globes is designed for projects of any size and function. It is used to 

integrate sustainability goals into new construction, renovations, and entire building portfolios. 

Comparable. Owners and developers have a chance to compare their building’s 

performance with similar projects in the anonymous database of Green Globes rated buildings. 

Adaptable. The information entered online can be saved for later changes while the 

construction proceeds through different stages. 

Secure. The data provided online by the user is kept confidential. 

Supports Integrated Design. By encouraging multidisciplinary collaboration, Green 

Globes facilitates integrated design from the beginning of the project. At each stage the designers 

are reminded of the necessary future sustainable steps. 

Facilitates Planning. Self- assessment during the schematic design stage and the 

construction documents stage allows the design team, clients and municipal authorities to review 
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a report with the percentage of points that are likely to be achieved, the project’s environmental 

aspects and suggestions for enhancements. 

Third-party Verification. GBI supervises a network of Green Globes trained regional 

verifiers with significant experience in building sciences and sustainable development. The 

verification process is for the building to be publicly recognized with the Green Globes logo, and 

is done in two stages. The first stage can be initiated when the design team has finalized the 

Construction Documents questionnaire. At this stage, the third-party verifier authenticates the 

project against the provided documentation. Upon the completion of the project, the second stage 

can be initiated, which includes a site inspection by the third party verifier (Green Building 

Initiative 2007). 

Projects that achieve more than 35% of the applicable points can receive a Green Globes 

rating. There is a four tier rating, which are similar to the four levels of LEED certification. For 

instance, one globe equals the LEED Certified level, two globes is LEED Silver (Back 2005). 

The first globe (35-54%) demonstrates movement beyond awareness and commitment to sound 

energy and environmental design practices by demonstrating good progress in reducing 

environmental impacts. The second globe, which is awarded to projects that obtain 55-69% of 

the points demonstrate excellence progress in achieving eco-efficient results through current best 

practices in energy and environmental design. The third globe (70-84%) demonstrates leadership 

in energy and environmental design practices and a commitment to continuous improvement and 

industry leadership. Finally earning four globes (85-100%), which is the highest certification a 

building can achieve in the Green Globes system, displays leadership in energy and 

environmental design nationally or universally. Such projects introduce design practices that can 

be adopted and implemented by others (Green Building Initiative 2007). 
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Green Globes and the Gap between Design and Performance 

To bridge the gap between design and performance for high performance buildings, the 

slippage factors must be addressed at each stage. In Green Globes, the definitions of high 

performance relate to specific stages of the building’s life cycle. It is a rating system that also 

includes guidelines to improve the energy efficiency and other performance measures during the 

design process. Even though there are separate ratings for design (Green Globes for New 

Construction) and post-occupancy (Green Globes for Existing Buildings) performance, a 

relationship can be established to ensure a continuum in assessment from one stage to another. 

Green Globes for New Construction enables the user to assess and report on eight project stages: 

project initiation, site analysis, programming, schematic design, design development, 

construction documents, contracting and construction, and commissioning. This makes it 

possible to detect where slippage may occur, and it promotes integrated design. Green Globes for 

Existing Buildings can be used to evaluate the building performance after occupancy. This 

combination of data on performance can help identify where slippage is occurring (Skopek 

2006). 

Flaws in Green Globes 

According to a USGBC member, Green Globes lacks independence because of its 

ambiguous relation with wood and plastic industry trades, which may cause environmentally 

destructive practices instead of encouraging sustainable performance (Burnham 2006). 

It should be added that more experience is needed with Green Globes in the United States 

before judging its performance (Burnham 2006). 

Comparing LEED and Green Globes 

Comparing the two rating systems, many similarities can be found. One reason is that they 

both evolved from the BREEAM. Green building ideas such as energy savings, water and 
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resource efficiency, site and indoor air quality and pollution are widely accepted in the green 

building area, so it makes sense that they both emphasize on those (Wood Promotion Network 

2007). Buildings where Green Globes assessment was just used for rating instead of the project 

delivery process show a gap between performance ratings at the design stage and the actual 

performance after occupancy. While there are not many studies of post-occupancy performance 

for LEED certified buildings, there are indications that they perform no better (Skopek 2006). 

There is debate between different groups about the current competition between Green 

Globes and LEED. Some believe that the competition is necessary and no one group has the right 

to define what is green. Meanwhile others think that it is not desirable to get into the competition 

space between the two systems and the goal is to build green (Burnham 2006). 

LEED discriminates some trades against others. For example, in the wood industry it only 

recognizes timber certified by the Forest Stewardship Council (FSC), while Green Globes is 

more inclusive and recognizes timber and lumber certified by the FSC, as well as American Tree 

Farm System (ATFS), Canadian Standards Association (CSA), and Sustainable Forestry 

Initiative (SFI). Independent research has shown that all of these systems are effective and 

necessary for adequate supply (Wood Promotion Network 2007). 
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Table 2-1: Most popular LEED-NC 2.1 credits earned on projects. Source: White Paper on 

Sustainability (2003). 
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Table 2-2: Least popular LEED-NC 2.1 credits earned on projects. Source: White Paper on 
Sustainability (2003). 
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Figure 2-1: LEED projects by owner. Source: White Paper on Sustainability (2003). 

Figure 2-2: Percentage of total possible points earned in 38 projects based on category. Source: 
White Paper on Sustainability (2003). 
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Figure 2-3: Green Globes System Overview. Source: Green Globes <www.thegbi.com> 
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CHAPTER 3 
METHODOLOGY 

The research is tailored in two steps. The first step is to review the LEED related literature 

in order to verify the shortcomings of the LEED as the widely accepted rating system in the 

United States. The objective is to suggest improvements to this rating system. The major areas 

identified in the literature are the need for a scientific baseline for energy consumption, occupant 

satisfaction with LEED buildings, and comparing LEED to more effective green building 

systems in order to improve the associated flaws.  

There are several green building rating systems used around the world, including the 

Building Research Establishment’s Environmental Assessment Method (BREEAM) in Britain, 

the Guideline for Sustainable Building in Germany, the GreenCalc in the Netherland, and the 

Comprehensive Assessment System for Building Environmental Efficiency (CASBEE) in Japan. 

The growing acceptance of another BREEAM-based rating system, Green Globes, demonstrates 

that it has the potential to meet the United States market needs. Therefore, this research focuses 

on LEED and Green Globes, to study their basics, structures, and processes.  

While not all are scientific, there have been several discussions about the excellence of 

Green Globes compared to LEED. This goal of this research is to find out whether Green Globes 

has a better building performance compared to LEED and to see if it is possible to fix the flaws 

associated with LEED by comparing it to Green Globes. At the present time, there are not many 

scientific studies demonstrating that Green Globes actually performs better than LEED. 

The second step of the research is to come up with a scheme to compare the two rating 

systems. This is done by matching every LEED credit to the similar credit in Green Globes.  

Then, based on the tables created, an overall comparison will be performed, followed by 

separate comparisons for each category. In some cases LEED sets forward better criteria; while 
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in others, the difference is hardly comparable. This comparison is done by creating a table where 

the first column lists LEED credits, points of each credit, and their percentage total number of 

points. In the second column, the counterpart credit is listed. Where there is no similar credit in 

Green Globes, that item is left empty on the Green Globes column. Then, items of Green Globes 

that are not mentioned in LEED are listed. In the Green Globes column, there are two different 

percentages for each category, once based on the Green Globes categorization and once based on 

the LEED categorization. This is because certain items in a LEED category are counted in 

another category of Green Globes which makes the comparison inaccurate. The guidelines and 

standards used for each credit is also compared to see if they implement the same criteria or not. 

Where they have the exact same criteria, the last column is marked ‘same criteria’, and where 

they are different it is marked ‘different criteria’. 

 The items which have different criteria are taken into consideration as potential changes 

to LEED. The guidelines and standards are compared to each other to find whether Green Globes 

suggests better performance or not. Where Green Globes employs better guidelines, there will be 

room for applying additions, modifications, or eliminations to one or more credits of LEED. 

Finally, as said in the intentions of this study, credits where Green Globes offers a better 

performance will be adopted to make modifications to LEED. After discussing every credit of 

the energy section of the two systems, adaptations will be suggested to improve LEED. The 

better performance of the credits will be decided by looking at the idea, standard or criteria that 

supports it. 
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CHAPTER 4 
RESULTS AND ANALYSIS 

Introduction 

This chapter is divided into three major sections: the structures of the two rating systems, 

comparison of categories, and suggested modifications. In the first part, the overall structural 

differences and similarities of the two rating systems are discussed, followed by a detailed table 

comparing each Green Globes credit with LEED credits in the second part. Since the 

categorization of Green Globes does not exactly match with LEED, a new percentage is assigned 

to make this comparison possible. Based on the second section, the third part will include 

suggested modifications to LEED.  

Structures of the Two Rating Systems 

As mentioned in the previous chapters, Green Globes is an online self assessment system 

comprising of 150 questions in seven categories of sustainable design and construction. Divided 

into five categories, LEED has recently developed an online accessible tool, which omits a large 

amount of bureaucracy that opponents often point out. The point distribution in different 

categories of each rating system can be found in figures 4-1 and 4-2. As seen in these two 

figures, Green Globes dedicates a larger percentage to energy and water, while LEED has a 

larger percentage for site selection, materials and resources, and indoor environmental quality. In 

the two systems the difference between water and indoor environmental quality is not as 

prominent. Green Globes has two extra categories compared to LEED, one is emissions and the 

other is project management. Some of the issues addressed in the emissions section of Green 

Globes are considered in the energy section of LEED. The project management category mostly 

emphasizes on pre-construction meetings and coordination among the key members of the design 

and development including green designer, design professionals and owner’s representative to 
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make sure that each party is involved in the sustainability of the project. It also stresses 

commissioning to assure that building systems operate as intended. Furthermore, specifying 

third-party certified environmentally preferable products is also considered in the first category 

of Green Globes. Finally this section asks for an emergency plan response to minimize the risk 

of injury and the environmental impact of emergency incidents such as fires, spills, floods, 

explosions, and high wind. To take proper steps towards integrated design, LEED can use 

preconstruction meetings and coordination among members of the project team. 

Some of the issues addressed in the emissions section of Green Globes are considered in 

the energy and atmosphere section of LEED. LEED does not specifically mention third party 

certification in the materials and resources section, although it calls for rapidly renewable 

materials in MRc6. Emergency plan responses are not addressed in LEED. 

 Green Globes breaks each category into several subcategories and each subcategory is 

divided into several questions. Each subcategory has an overall objective, followed by the 

effective items to pursue that objective in the form of questions with the number of points that 

can be earned by each answer, ending with the verification and final verification instructions. In 

general, the verification and final verification are separate for each question. Each subcategory 

indicates the maximum points available in its section. This is not always the sum of the points 

available for each question of that section. With a more detailed review, it can be seen that some 

credits cannot be earned simultaneously. However, there is one exception for this statement. In 

the energy section, energy demand minimization (C.2) calls for 135 possible points, broken 

down into response to microclimate and topography (30 points), day lighting (30 points), 

building envelope (40 points), and building controls and energy metering (35 points). Among 
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these four parts, the possible points for the building envelope add up to 48 points, adding the 

total possible points for energy to 368. 

In a more general way, LEED follows a similar structure. It is also divided into three 

sections: intent, requirements, and potential technologies and strategies. The structure of the two 

systems is one of their major differences. While LEED suggests some potential technologies and 

strategies to earn a credit, Green Globes directly asks whether each one of those strategies have 

been applied or not. On the other hand, in LEED there is more room for innovative ideas to reach 

a certain criteria. In addition to that it offers four points for innovation and design. To some, this 

is a positive challenging aspect of LEED, while others may prefer to have a clear, well-defined 

framework to address all the known aspects of sustainable development for them. 

One of the first differences noticed between the two rating systems is the point distribution. 

LEED awards one point to each condition with two exceptions; one for optimizing energy 

performance (EAc1) which can earn up to 10 points and the other for on-site renewable energy 

(EAc2) which can earn up to 3 points. As a result of this one-point system, LEED repeats the 

same credit several times, awarding another point the second time if the standard is met with a 

higher effectiveness. This can be seen in water efficient landscaping, water use reduction, 

building reuse, construction waste management, materials reuse, recycled content, regional 

materials, and daylight and views. 

On the other hand, Green Globes has a different number of points for each item, ranging 

from one to 100. The number of points for each item is the maximum point achievable, and 

points are earned depending on the percentage of how much the condition has been met. 

Therefore in many cases, any small step to improve the project conditions will be recognized. 

This is available for the major items such as energy heat island effect mitigation, energy 
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consumption, renewable energy, water efficiency, materials, and daylight and views. LEED can 

award more than one point to a credit to avoid repetition. 

Then again, Green Globes tends to repeat similar issues from different aspects. For 

instance, maximizing daylighting has 20 points in the energy section based on several factors 

such as window to wall ratio, visual light transmission, and daylighting strategies. It also has 10 

points for the indoor environment division that is calculated by the percentage of primary 

leasable areas that receive a minimum daylight illumination level of 25 footcandles. The former 

tends to reduce loads on energy systems, while the latter is for the well-being on the building 

occupants. Basically, both involve the same practice from two different views. When one is 

determined to build green or to earn a green building certification, all categories of the rating 

system will be addressed. For this reason, items addressing the same issue from a different view 

can be merged into one item to create more of a user-friendly system. 

Another difference in the structures of the two rating systems is requiring credits. In 

general, LEED mandates seven prerequisites as followed: 

• Construction Activity Pollution Prevention 
• Fundamental Commissioning of the Building Energy Systems 
• Minimum Energy Performance 
• Fundamental Refrigerant Management 
• Storage and Collection of Recyclables 
• Minimum IAQ Performance 
• Environmental Tobacco Smoke Control 
 

Most of these LEED prerequisites have been addressed in Green Globes in one way or 

another, but having them as basics is a different matter. A project cannot earn LEED certification 

unless it satisfies all the aforementioned items. LEED also mandates earning two out of 10 

possible points for optimizing energy performance. 
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 A creditable feature of Green Globes is considering a ‘not applicable’ choice for 

techniques and strategies that may not apply to certain types of buildings. This option accounts 

for 23% of the total points offered in Green Globes. The building will be rated based on the 

percentage of the total applicable points for that specific project. This is why the four levels of 

certification are distinguished by percentages instead of number of points. About 40% of the 

credits having not applicable option in Green Globes are included in LEED, which does not offer 

this alternative. One of the flaws associated with LEED is that users may spend time and money 

to apply strategies that do not make a difference in the sustainability of the project, but add to the 

earned points towards achieving a level of certification. Therefore, LEED can implement this 

feature to improve this flaw. 

 With a more thorough comparison, the primary differences in the point distribution based 

on category will change for the two rating systems. Several items that have been included in a 

LEED category have been classified under another category in Green Globes. To understand the 

actual difference between the point distributions of the two systems, a column has been added to 

table 4-2 to count Green Globes credits based on LEED categorization. As it can be seen in table 

4-1, the percentages for site and energy have mostly changed based on the new categorization for 

Green Globes, due to the fact that it counts energy saving means of transportation as part of the 

energy section, while LEED includes them in site selection.  

Category Comparison 

This part is divided into six sections. The five LEED categories are discussed first and the 

last section is about other credits that have not been covered in the first five sections. 

Site Selection 

 LEED mandates construction activity pollution prevention while Green Globes considers 

points for it. They both use compliance with the EPA National Pollution Discharge Elimination 
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System (NPDES) Permitting Program as the standard to measure this performance. This is done 

by creating an erosion and sedimentation control plan. Both systems deal with the site selection 

in the same way, by avoiding construction in agricultural prime farmlands, land with elevation 

below than five feet above the 100 year flood plan, wildlife corridor, near bodies of water or 

areas with special concern identified by state or local rules. Both systems encourage the 

development of brownfield sites. 

 As mentioned in the overall comparison, LEED considers means of transportation as part 

of the site selection, while Green Globes places that in the energy efficiency category. Both 

systems include nearby public transit service, bicycle storage and changing rooms, and 

designated area for carpooling. LEED also allows one credit to low emitting and fuel efficient 

vehicles, which is limited to projects where the number of occupants is reasonably large, or the 

site is located somewhere that public transportation is inconvenient. Therefore, giving a not 

applicable option to this credit is suggested. 

 Both systems encourage protecting habitat by limiting construction disturbance of the site 

within a certain distance and using native vegetation. They also address stormwater management 

by promoting infiltration, using vegetated roofs, pervious paving, reuse of stormwater, and the 

control of stormwater run-off. Finally they similarly take heat island (roof and hardscape) effect 

and light pollution reduction into consideration with the same criteria. 

 In addition to the low emitting and fuel efficient vehicles, LEED has two other credits 

that are not considered in Green Globes. One is development density and community 

connectivity which directs the development to urban areas with existing infrastructure in order to 

protect greenfields, and preserve habitat and natural resources. The other is to maximize open 

space to promote biodiversity by minimizing the building footprint and site disruption. 
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 Green Globes addresses four issues in site selection that are not mentioned in LEED. The 

total of points for these issues is 6% of the total points for site selection, and 1% of the sum of 

points. All four will be added to existing LEED credits as requirements to earn points. They 

include avoiding disruption of undeveloped slopes greater than 15% (if applicable), installing 

fences around drip lines of trees before construction (if applicable), avoiding or restricting the 

use of lawn, and avoiding bird collision. Restricting the use of lawn is also mentioned in the 

water section of the Green Globes. Lawn is not environmentally desirable because of the use of 

fertilizers, pesticides, vast quantities of water, lawnmower air pollution, and providing a less 

diverse ecosystem. 

Birds often strike windows because they mistake trees and the sky reflected in glass for the 

real thing. This can also happen when indoor or outdoor vegetation is visible through the glass. 

They also seem to be attracted to light during nighttime for reasons not well understood. 

Therefore, designers and constructors should take bird collision mitigation into consideration for 

their projects. 

Water Efficiency 

 LEED awards one credit for designing a water efficient landscape to reduce the use of 

water by 50% from a calculated mid-summer baseline. It awards a second credit when the design 

uses no potable water, or requires no irrigation at all. The use of temporary irrigation is allowed 

for a year for plant establishment. On the other hand, Green Globes allows up to 10 points for 

eliminating or reducing the use of potable water for irrigation, reducing the number of points as 

potable water is used to supplement non-potable irrigation. However, if landscaping is less than 

2% of the site plan, the user can mark not applicable. LEED could combine the two credits into 

one two-point credit with certain criteria. Also ‘not applicable’ option is recommended for 

projects with small landscaping, since it does not have a major effect on water use reduction. 
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 Similarly, LEED considers two possible credits for water use reduction for the building. 

The first and second points are earned when the water use is reduced by 20% and 30% 

respectively, excluding the irrigation. This is compared to the water use baseline calculated for 

the building after meeting the Energy Policy Act (EPACT) of 1992 fixture performance 

requirements. The same baseline is used for Green Globes, awarding 10 to 40 points when the 

performance is 5% to 30% better than the EPACT performance. Both must include lavatories, 

kitchen sinks, showers, toilets, and urinals as applicable. 

 LEED allows one credit to innovative wastewater technologies to reduce the generation 

of wastewater and potable water demand. There are two options to achieve this credit; one is 

reducing the potable water usage for building sewage conveyance by 50% through the use of 

conserving fixtures or non-potable water. It does not specify the baseline for this percentage. The 

other option is treating 50% of the wastewater on-site to tertiary standards. Green Globes has two 

items that deal with reducing off-site treatment of water. The first is grey water collection, 

distribution, and treatment; the second is on-site black wastewater treatment systems. Surface 

water contaminated by sewage is known as black wastewater. LEED does not include black 

wastewater treatment and it can be added to reduce the load and contamination of the sewer 

system. 

 In the water efficiency section, Green Globes has six items in addition to what LEED 

calls for which all have the not applicable option. The first item is sub-metering of high-water 

use operations or occupancies. By ongoing measurement of water consumption, irregular 

circumstances can be identified and water conservation will be promoted. In large multi-function 

buildings, or high water usage operations, this can be a useful feature for water efficiency in 

LEED. The second item is the minimal use of water in cooling towers. Cooling towers are 
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neither counted as part of water efficiency of the landscape nor under the water use reduction of 

the building section of LEED, and need to be mentioned. 

The next three Green Globes specific items in the water section are to minimize 

consumption of water for irrigation in addition to the aforementioned credit it has in common 

with LEED. First, it encourages the use of water efficient systems where potable water is used 

for irrigation. The water efficient systems may be low-volume and low-angle sprinklers, drip or 

sub-surface irrigation, programmable controllers, and moister sensors. The use of high-efficiency 

equipment and climate-based controllers is part of the potential technologies and strategies in 

LEED, but not specifically credited. It also considers landscaping plants with low-supplemental 

watering requirements based on local references. This is similar to what was mentioned in the 

site selection of Green Globes to use native trees and shrubs (B.4.1), and can be combined to fall 

under one item. Finally, it encourages avoiding the use of lawn or limiting it to play fields and 

picnicking areas. Avoiding lawn is pointed out in the site section as well (B.4.2), and the two 

credits can be merged to have a one credit addressing lawn in the site category of LEED. 

Energy and Atmosphere 

Green Globes gives an optional replacing path for energy assessment for buildings less 

than or equal to 20,000 square feet. The general path considers building energy performance, 

while the optional path demands right sized energy efficient systems as per ASHRAE 90.1-2004 

advanced energy design guide. In this study, the general path for energy assessment in Green 

Globes will be compared to LEED. 

Three of the prerequisites in LEED are in the energy and atmosphere category, while they 

are not required in Green Globes. These include fundamental commissioning, minimum energy 

performance and refrigerant management. LEED considers them as mandatory items while 
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Green Globes grants points to them in different sections. In achieving minimum level of energy 

efficiency, LEED requires compliance with: 

• Mandatory provisions of ASHRAE/IESNA Standard 90.1-2004 (without amendments) 

• Prescriptive requirements or performance requirements of ASHRAE/IESNA Standard 
90.1-2004 (without amendments) 

In credit EAc1 (optimize energy performance) LEED mandates earning at least two credits 

for exceeding the energy performance. By applying the mandatory provisions and performance 

requirements of ASHRAE/IESNA Standards 90.1-2004, the following design considerations are 

incorporated in LEED: 

Envelope. This section addresses insulations, fenestration and doors, air leakage, and 

tables for the R factor and U factor for the roof, walls, floors, slab-on-grade, and doors. It also 

includes the SHGC (Solar Heat Gain Coefficient) for the vertical fenestration and skylights. 

HVAC. The mandatory provisions of this section include equipment efficiency, load 

calculations, controls, HVAC system construction and controls. The performance requirements 

consist of economizers, simultaneous heating and cooling limitations, air system design and 

control, HVAC hydronic system design and control heat rejection equipment, energy recovery, 

exhaust hood, radiant heating system, and hot gas bypass limitation. 

Water heating. Mandatory provisions for water heating consist of load calculations, 

equipment efficiency, hot water insulation, hot water controls, pools, and heat traps. The 

prescriptive path takes space and water heating, and service water equipment into account. 

Power. The feeders and branch circuits should be designed for a maximum voltage drop.  

Lighting. This part includes lighting controls, tandem wiring, limit for exit signs, and 

exterior lighting. It uses the building area method compliance path to calculate interior lighting 

power allowance. 
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Others. This part mandates the compliance of electric motors with the Energy Policy Act 

of 1992.  

By looking at the above provisions, it can be realized that many of the particular questions 

in Green Globes are covered in this single prerequisite which is also reflected in table 4-2. The 

only issue of the building envelope from Green Globes not addressed in this section of LEED is 

the use of vapor retarder. Absence of vapor retarder or improper use of it can allow damaging 

moisture into the building materials and interiors which can cause material rotting, mold and 

fungus growth, and peeling or lifting of exterior paint. Therefore it is recommended to add this to 

the requirements of the suggested durability feature in the materials and resources section of 

LEED. 

The commissioning for Green Globes is not limited to the energy performance and it is 

general building commissioning. LEED considers fundamental commissioning as a prerequisite 

and awards another point for enhanced commissioning. Energy commissioning is more detailed 

and inclusive in LEED. 

For refrigerant management, both rating systems include similar aspects of global warming 

concerns. LEED follows a more general idea as a prerequisite and goes in detail in EA 4 where 

detailed calculations are required to support early compliance with the Montréal Protocol. Green 

Globes includes this item in the emissions and other impacts section (section F) awarding the 

highest possible points to a building using no refrigerants, and less points to buildings with small 

impact. 

Energy modeling is required in both rating systems; LEED compares the modeled 

simulation with appendix G of ASHRAE 90.1-2004, and Green Globes comparing it to EPA 

Target Finder (Tables 4-3 and 4-4). In table 4-3 the awarded points are based on the percentage 
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of exceeding minimum requirements. In table 4-4, points are awarded based on the percentage of 

the targeted performance. Appendix G of ASHRAE 90.1-2004 suggests simulations programs 

such as DOE-2, BLAST, or Energy Plus; Green Globes recommends eQuest, DOE-2, Trane 

Trace, or Energy Plus. 

The EPA Target finder is an online tool that requests primary project information such as 

the geographical location, type, and square footage of the facility. It also asks for the design 

target or energy reduction target, and estimated design energy. Based on the energy source, the 

estimated design energy will consist of estimated total annual energy use and energy rate 

($/unit). Upon providing this information, it will calculate the estimated target energy 

performance results. This includes design, targeted and top 10% rates for energy performance, 

energy reduction, source energy use intensity, site energy use intensity, total annual source 

energy, total annual site energy, and total annual energy cost (table 4-3). If the design achieves a 

rating of 75 or higher, it is eligible apply for earning the ENERGY STAR. As it can be seen in 

table 4-2, Green Globes also finds projects with 75% or higher credible. Because of the small 

variety of building types in, there are limitations to using the EPA Target finder. 

Appendix G of ASHRAE 90.1-2004 presents modeling requirements for calculating 

proposed and building performance; in other words, compares one simulation with another while 

staying consistent with the simulation program. This is less realistic compared to the EPA target 

finder’s comparison to actual building performances. Therefore, it is suggested that LEED 

applies mandatory provisions of ASHRAE 90-1-2004, but considers EPA target finder as the tool 

for evaluating energy efficiency. All simulation programs are considered in this credit. 

Both systems value renewable energy. LEED requires on-site facilities to produce 

renewable energy and allows 1-3 points based on the renewable energy as a percentage of the 
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annual energy cost between 2.5% to 12.5% respectively. In addition, LEED has another point in 

EAc6 for the development and use of renewable energy technologies. Green Globes does not 

specify where the renewable energy must be produced; the points are awarded where renewable 

energy supplies 1 to 50 percent of the total energy load with a potential maximum point of 45 

points. 

Both systems include energy metering. LEED uses that for on-going accountability of 

energy consumption and it requires a measurement and verification plan that covers at least one 

year of post construction occupancy. Green Globes only encourages continuous energy 

efficiency but does not specify a reason for that. 

Green Globes gives credit to certain items that are not mentioned in LEED. In the energy 

modeling section, it also includes further the effects of microclimatic factors such as massing, 

orientation, overhangs, exterior shading and landscaping. These features are repeated in section 

C.2 as part of energy demand optimization. These are features of passive design which has a 

great effect on energy efficiency, and should be considered in the earliest design phases. 

Counting them in the rating will encourage integrated design in buildings seeking LEED 

certification. 

Green Globes suggests wind-mitigating measures to reduce the harmful effects of wind 

such as snow or sand deposition, thermal loss, or deterioration of building fabrics. This depends 

on whether the wind study in urban situations has been done or not, and can be achieved by 

windbreaks, location of entrances, downdraft canopies, and street planting. It should be 

considered that Green Globes was originally designed for Canada’s climatic conditions. With 

hurricanes and other harmful types of wind in the United States, this issue can be adopted in the 
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materials section to encourage the use of durable materials and assemblies based on the climate 

and possible effects of the wind. 

Green Globes advises engineered natural ventilation according to ASHRAE 55-2004 

criteria. Allowable indoor operative temperatures may be determined from this standard. The 

model is based on an adaptive model of thermal comfort derived from a global database of 

21,000 measurements taken in office buildings. If the mean monthly outdoor temperature is not 

in the range between 50ºF and 92.5ºF this option may not be used. LEED mentions optional 

natural ventilation in the indoor air quality section meeting ASHRAE standard 62.1-2004. This 

standard addresses the location and size of openings, control and accessibility. Green Globes also 

includes using measures to control outdoor air dampers to use outdoor air when its humidity and 

temperature is low enough to meet the cooling needs; ventilate when high occupancy loads rise 

carbon dioxide levels, and shutting the exhaust when unoccupied. 

Green Globes includes daylighting and daylight control for the interior lighting system in 

both the energy (C.2) and indoor environment (G.3) sections. In the energy section, it 

emphasizes on maximizing daylighting through designing larger windows, continuous windows 

close to the ceiling, and other strategies such as atria skylights and light shelves. Then it 

considers the control of daylighting by continuous dimming, multi-level switches and separate 

on-off switching. In the indoor environment section, Green Globes emphasizes more on the 

occupant well-being through an adequate amount of daylight and outdoor view. On the other 

hand, LEED considers maximizing daylight only as a part of the indoor environmental quality. It 

does not consider some details like continuous windows close to the ceiling for deeper light 

distribution, but suggests lower partition heights in office spaces that have similar effects. 
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 Finally, Green Globes suggests shutting down the elevators and slowing down or shutting 

off escalators during low-traffic or no traffic times of the day to reduce the energy load. This can 

be added to potential technologies to reduce energy consumption in LEED. 

The last part of the energy section of Green Globes (C.5) is about providing energy-

efficient transportation, which is all included in the site selection of LEED. 

Materials and Resources 

 One of the prerequisites of LEED is in the materials and resources category. It requires 

storage and collection of recyclables by providing an easily accessible area that serves the entire 

building. Green Globes also addresses the same matter by calling for 20 square feet storage space 

per every 10,000 square feet of occupied area, and leaving space for a recyclable dumpster next 

to the general waste dumpster. 

 LEED contributes two credits to reusing the existing structural elements such as the 

walls, floors and roof. The first credit is earned by reusing 75%, and the second credit is given 

when these elements are reused by 95% based on the surface area. Green Globes also encourages 

reuse of the existing structures. The reuse of the existing façade is based on the surface area, 

while the reuse of the structure is based on the volume. Points can be earned where the 

percentage of the reuse is between 1% to 100% for façades and 10% to 100% for the structure. 

Green Globes also has the ‘not applicable’ option for these two items in cases where there are no 

existing buildings. Finally, LEED awards a third point where 50% (by area) of non-hazardous 

interior non-structural elements are reused, while Green Globes does not take this into account. 

  LEED gives one and two points for diverting 50% and 75% of non-hazardous 

construction and demolition debris from disposal respectively. Calculations can be done either 

by weight or volume. Green Globes addresses the same issue based on weight. LEED also 

allocates one and two points for material reuse for 5% to 10%, and 10% or more based on the 
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cost. Green Globe has the same strategy where 1-10% or more of the materials are reused, again 

based on cost. 

 Following the same pattern, LEED offers up to two credits for using 10% and 20% 

recycled content. This includes post-consumer plus half pre-consumer content based on cost. 

Recycled content shall be defined in accordance with the International Organization of Standards 

document ISO 14021 which does not depend on third parties or national programs. It provides a 

list of criteria and methods that any individual can use to specify certain materials as 

environmental materials. Post-consumer material is waste material generated by end-users of the 

product which cannot be used for its intended purpose. Pre-consumer material is material 

diverted from the waste stream during the manufacturing process. In a similar item, Green 

Globes asks for the proportion of post consumer content defined at minimum by Federal 

Recommended Recycled Content for Products Guidelines and EPA’s List of Designated 

Products. This consists of tables listing materials and the percentage of their postconsumer 

recovered content, and total recovered content to be designated by EPA in its Comprehensive 

Procurement Guidelines (CPG). Individuals can propose products for designation. This can be 

considered as another option for LEED users to simplify the selection of materials by using the 

CPG supplier database to access products. 

LEED allows up to two credits for the use of materials that are extracted, processed, and 

manufactured within the region (500 miles from the project site) which Green Globes does not 

include. 

 By assigning a credit, LEED encourages the use of rapidly renewable materials to reduce 

the use and depletion of finite raw materials and long-cycle renewable materials for 2.5% of the 

total value of all building materials. In the project management section, Green Globes demands 
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for environmentally preferable products and equipment that have less adverse environmental 

impact in terms of resource use, production of waste, and energy and water use. This can include 

the use of rapidly renewable materials, but is not limited to that. 

 Finally, both systems grant points to using certified wood. This is the source of one of the 

major arguments favoring of Green Globes to LEED that makes it more popular among wood 

trades. LEED only recognizes wood that is certified in accordance with the Forest Stewardship 

Council (FSC) Principles and Criteria. In addition to FSC, Green Globes recognizes wood 

certified by the Sustainable Forestry Initiative (SFI), Canadian Standard Association (CSA) 

Sustainable Forest Management (SFM), and American Tree Farm System (ATFS). The FSC 

requires third-party certification of forestry practices. It should be mentioned that only a small 

number of operations are certified by FSC standards, and that the alternative certification 

programs perform as well as FSC. Therefore it does not matter much which system is used. 

LEED can be modified to recognize other certified wood in addition to FSC. 

There are six more items addressed in the materials and resources category of Green 

Globes. As brought up in chapter two, the life cycle assessment of embodied energy (emergy) 

can be incorporated into many items of a green building rating system. Among the many 

encouraging aspects of Green Globes presented by its proponents is assigning 40 points for 

incorporating life cycle assessment. These 40 points are all part of E.1.1 (materials with low 

environmental impact), asking for the following assemblies to be selected based on the life cycle 

assessment of their embodied energy, and green house gas emissions using the ATHENA 

Environmental Impact Estimator or National Institute of Standards and Technology (NIST) 

program called Building for Environmental and Economic Sustainability (BEES): 

• Foundation and floor assembly materials 
• Structural systems 
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• Roof assemblies 
• Other envelope assembly materials 

Although this simply addresses the life cycle of the materials in an effective way, it is not 

the only section where life cycle can be incorporated. As mentioned in chapter two, research has 

shown that life cycle assessment can also affect the sections addressing material reuse, waste 

management, energy performance, renewable energy, and green power. Therefore, more research 

is needed to be done on both sides to completely include the life cycle assessment in all possible 

credits. 

 Green Globes also calls for the use of bio-based products such as green insulation, natural 

fibers, and natural structural materials. Points are awarded where 1-20% or more of materials 

used are bio-based considering the cost. Using at least 5% bio-based materials can be added to 

the requirements of the rapidly renewable materials of LEED. 

 The remaining four items of Green Globes are about the building durability, adaptability 

and disassembly. This section intends to lengthen the life of a building and its components, and 

to conserve resources by minimizing the need to replace materials and assemblies. This is not 

addressed in LEED. Green Globes looks for an envelope design that meets best regional 

practices to control rain penetration. Secondly, it asks for measure to control entry of 

groundwater. These practices add to the material durability and can also prevent the growth of 

mold in certain areas of the building. 

 The third part requests factors that promote building adaptability based on ASTM E06.25 

Standards on Whole Building Functionality and Serviceability. These include the location and 

type of light fixtures, air diffusers and flexible ducts, raised floors, flexible exhaust ducts, pre-

wired cable/data, and easily removable floor to ceiling partition walls. Finally, the use of 
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standard size materials that are put together using fastening systems is recognized, because it 

allows easy disassembly. 

Indoor Environmental Quality 

 Two of the prerequisites in LEED are in this category. The first is minimum Indoor Air 

Quality (IAQ) performance as indicated in sections four through seven of ASHRAE 62.1-2004. 

This includes the following: 

• Outdoor air quality investigation prior to completion of ventilation system design 

• Systems and equipment explaining how certain systems should be located and used 

• Procedures for ventilation rate and indoor air quality 

• Construction and system start-up 

Parts of the systems and equipment are present in Green Globes with in its regular format 

where each question addresses a single issue. Therefore, LEED is more inclusive compared to 

Green Globes. 

 The second prerequisite of LEED is Environmental Tobacco Smoke (ETS) Control which 

prohibits smoking in the building unless there are designated smoking areas with effective 

outdoor exhaust, and locating exterior designated smoking areas at least 25 feet away from 

entrances. It also has other guidelines for residential buildings. Green Globes does not 

specifically forbid smoking inside the building, but generally calls for separate and appropriate 

ventilation for indoor pollution in areas such as printing rooms, smoking areas, photo process 

machines, dryers, and grinding machines. 

 LEED has an outdoor air delivery monitoring item, which checks the carbon dioxide 

concentrations 3 to 6 feet above the floor. In mechanically ventilated non-densely occupied 

spaces, it also measures the outdoor airflow. The results of the monitoring can help to make 

necessary corrective action to the mechanical systems of the building. Green Globes asks for 
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carbon dioxide or electronic airflow monitoring in areas with high occupant densities and at the 

ends of longest runs of distribution ductwork. 

 Both systems seek a construction/renovation IAQ management plan based on the Sheet 

Metal and Air Conditioning National Contractors Association (SMACNA) guidelines for 

occupied buildings under construction. Green Globes also asks for material and component 

protection during the construction phase. 

 The next four credits of LEED in this category are about using low-emitting materials, 

including adhesive and sealants, paints and coatings, carpet systems, and composite wood and 

agrifiber products. Green Globes addresses all these issues except the last one. LEED uses the 

South Coast Air Quality Management District (SCADQMD) as the standard for adhesives and 

sealants, and paints and coatings, while Green Globes uses the California Air Resources Board. 

Since both standards are from California, they have the State’s clean air legislations engraved in 

them. Both rating systems use Carpet and Rug Institute’s Green Label Plus program for carpet 

systems. 

 LEED minimizes the exposure of building occupants to potentially hazardous particulates 

and chemical pollutants by employing permanent entryways, sufficient exhaust where hazardous 

gases or materials exist, and air filtration. In addition to the two previously discussed items in 

Green Globes about separate and appropriate ventilation for indoor pollution, it asks for carbon 

monoxide monitoring in parking garages, and air filters. The latter can be added to the 

requirements in this credit of LEED. 

 The credit of LEED addresses controllability of lighting systems by individual occupants 

and task lighting to promote productivity and comfort. In the energy section, both systems 

include controllable light zones, so Green Globes does not have it in this section. Green Globes 
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asks for lighting levels recommended in Illuminating Engineering Society of North America 

(IESNA) Lighting Handbook 2000 for tasks anticipated in various building spaces, but LEED 

does not specify any standards. 

 The next three credits in LEED are about thermal comfort. First, is the controllability of 

the systems by individual occupants, and the next is designing the HVAC systems and building 

envelope to meet the requirements of ASHRAE 55-2004. Similarly, Green Globes includes these 

two as part of its rating, but it gives an option to use ASHRAE 55-2004 or occupant satisfaction 

by achieving Benchmark 1 for thermal comfort using the center for the Built Environment 

Occupant Satisfaction Survey. In the third credit, LEED encourages continuous monitoring and 

maintenance of the thermal environment, which Green Globe does not. 

 The next two credits of LEED are about daylighting and views which can respectively be 

earned by providing daylight and views for 75% and 90% of the spaces. This can be done by 

using the glazing factor, computer simulation or measurement. The glazing factor is the 

following formula as defined by LEED: 
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Green Globes separates the points for daylighting and views and only uses measurement to 

determine whether points can be awarded for daylighting or not. 

 In summary, there are three LEED items that have not been addressed in Green Globes: 

additional ventilation, construction IAQ management plan before occupancy, and low-emitting 

composite wood and agrifiber products. 

 In the indoor quality section, Green Globes deals with acoustic comfort which is 

completely new to LEED. It includes protection from undesirable outside noise, corresponding 
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sound transmission class levels with functional needs, noise attenuation of structural systems, 

designing interiors meeting specified ambient noise levels, and mitigating acoustic problems 

with mechanical and plumbing systems. Acoustic comfort is an important feature of the well-

being of the occupants, and must be addressed in LEED. 

 Other issues addressed only in the Green Globes are the minimization of microbial 

contamination from cooling towers, prevention of microbial contamination in the domestic hot 

water system, solar shading devices on the southeast and west elevations to prevent glare, and 

avoiding direct or reflected glare from electrical lighting. 

Other Credits 

 LEED allows up to four credits for innovation and design and one credit for having at 

least one LEED-AP on the project team. There are no equivalents for innovation and design 

credits in Green Globes, but it has an item in the project management category for having a 

designated green design coordinator. 

Green Globes has a complete section for emissions and other impacts. Of all these impacts, 

only ozone depletion is addressed in the energy and atmosphere section of LEED. The other 

impacts addressed in Green Globes are: 

 Reduce air emissions. This section discusses the use of low mono-nitrogen oxides and 

low carbon monoxide boilers and furnaces. The standard used in this section is Bay Area Air 

Quality Management District Emission Limits. 

 Contamination of sewers or waterways. According to Green Globes, where applicable, 

this can be achieved by discharging commercial kitchen drains into a grease interceptor before 

connecting into the sanitary sewer, using silver recovery units and sampling boxes on drains in 

photo finishing facilities, using lint traps and filters on drains in laundry facilities, using drain 
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traps where the risk of toxic or hazardous material spill exists, and using interceptors/clarifiers in 

parking lots or garages. 

 Land and water pollution. This part addresses conditions of storage tanks, removing 

asbestos, checking existing PCBs, and preventing the accumulation of harmful chemicals and 

gases. 

 Integrated pest management. This part encourages the use of pest resistance materials 

and assemblies, permanent protection for structural and mechanical openings, properly sealed 

storage areas for food and kitchen waste, and pest-resistant landscaping to eliminate infestations 

and reduce the use of pesticides. 

 Storage for flammable materials. The storage area should be fire rated. 

Suggested Modifications 

 This study does not aim for structural modifications in LEED. However, the ‘not 

applicable’ feature of Green Globes will be adapted to certain credits. Other than that, LEED will 

keep the same format for its credits, and will have prerequisites. 

This section focuses on credits which can be modified or added to LEED based upon the 

comparison performed in the prior sections. There is no need for any change in categorization of 

LEED and credits related to project management and design are included in the innovation and 

design category. Changes fueled by the emissions and other impacts category of Green Globes 

are applied to energy and atmosphere, water efficiency, and materials and resources categories 

respectively. 

 A change in the sum of points is inevitable after the modifications. Therefore it is advised 

that the rating system ranks projects using percentages rather than points. Percentages similar to 

the percentages of the current system are used (table 4-5). 
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Site Selection 

 No credits are added to this category. However, there will be some additions to the 

criteria in one prerequisite and two of the credits. 

• SS Prerequisite 1: Construction Activity Pollution Prevention 

o Intent – No changes. 

o Requirements – Addition: Leave undeveloped slopes greater than 15% 

undisturbed. Where applicable, install fences around drip lines of trees before 

construction. 

o Potential Technologies & Strategies – No changes. 

• SS Credit 4.3: Alternative Transportation: Low Emitting & Fuel Efficient Vehicles 

o Points – 1 point. Mark ‘N/A’ where building occupants use other means of 

transportation instead of personal vehicles. 

o Intent – No changes. 

o Requirements – No changes. 

o Potential Technologies & Strategies – No changes. 

• SS Credit 5.1: Site Development: Protect or Restore Habitat 

o Points – No changes. 

o Intent – Modification: Conserve existing natural areas, restore damaged areas, and 

protect species to provide habitat and promote biodiversity. 

o Requirements – Addition: Employ strategies to avoid bird collisions, limit lawn to 

play fields and picnicking areas. 

o Potential Technologies & Strategies – Addition: Use tilted, patterned, etched, or 

broken up glass, photovoltaic panels, and shading devices to make glass visible as 
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a solid surface to birds. Post-construction strategies can include installing screens 

or birdfeeders nearby to reduce their speed and prevent them hurting themselves. 

Water Efficiency 

 Two credits are added to this category, and two others are modified. 

• WE Credit 1: Water Efficient Landscaping  

o Points – Reduce the use of potable water by 50%: 1 point, eliminating the use of 

potable water: 2 points. Mark ‘N/A’ where landscaping is less than 2% of the site 

plan. 

o Intent – No changes. 

o Requirements – Add requirements from current WEc1.2 to requirements of 

current WEc1.1. 

o Potential Technologies & Strategies – Add strategies from current WEc1.2 to 

strategies of current WEc1.1. 

• WE Credit 3: Water Use Reduction 

o Points- Reducing by 20%: 1 point, reducing by 30% or more: 2 points 

o Intent – No changes. 

o Requirements – Addition: Where wet cooling towers are used, adopt strategies to 

minimize the consumption of make-up water. 

o Potential Technologies & Strategies – Addition: Where using wet cooling towers, 

use stored rain water source for make-up water, automatic control to shut off the 

unit when facility is unoccupied. 

• Addition- WE Credit 6: Provide sub-metering for water usage 
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o Points- 1 point. Mark ‘N/A’ for buildings smaller than 10,000 square feet, or with 

no significant water usage. 

o Intent – To encourage water conservation through ongoing measurement of water 

consumption. 

o Requirements – Provide sub-metering of high water use operations and 

occupancies with high usage such as wet-cooling towers, irrigation, commercial 

kitchens, laundries, sports facilities, and DHW boilers. 

o Potential Technologies & Strategies – Educate building owner or manager to 

provide monthly schedules of the water consumption for each usage and identify 

fairly high consumptions in order to take necessary action. 

• Addition- WE Credit 7: Reduce contamination of sewers, waterways, and water systems 

o Points- 1 point 

o Intent- Avoid contamination of waterways and reduce the burden on municipal 

waste water treatment facilities. 

o Requirements- Prevent contaminated water produced in special facilities from 

entering waterways and sewer systems as applicable to the project. Prevent 

microbial contamination in water systems. 

o Potential Technologies & Strategies- Kitchen drains in commercial kitchens 

discharging into a grease interceptor before connecting into the sanitary sewer, 

installing silver recovery units and sampling boxes on drains in photo finishing 

facilities, setting up lint traps and filters on drains in laundry facilities, drain traps 

in areas where the risk of toxic or hazardous material spill exists, minimize 

microbial contamination from cooling towers, prevent microbial contamination in 
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the domestic hot water system, treat on-site black wastewater or specify 

composting toilets. 

Energy and Atmosphere 

 In this part, one prerequisite and one credit are edited, and one prerequisite and one credit 

are added. 

• EA Prerequisite 2: Minimum Energy Performance 

o Intent – No changes. 

o Requirements – Replace: Meet the mandatory provisions and prescriptive 

requirements of ASHRAE 90.1-2004. Optimize energy performance by 14% for 

new construction and 7% for existing buildings based on EPA Target Finder. 

o Potential Technologies & Strategies – No changes. 

• Addition- EA Prerequisite 4: Building Orientation and massing overhangs, exterior 

shading and landscaping 

o Intent – Reduce energy consumption for building operations by involving aspects 

of passive design. 

o Requirements – Perform energy modeling using a number of runs to evaluate the 

effects of massing, orientation, overhangs, exterior and interior shading, and 

landscaping. 

o Potential Technologies & Strategies – Complete climatic studies at the earliest 

stage of the design phase and design the building and landscape involving the 

most relevant and finest passive design practices. 

• EA Credit 1: Optimize Energy Performance 

o Points – 10 points. 
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o Intent – No changes. 

o Requirements – Replace: Option 1- Using simulation programs such as DOE-2, 

BLAST, Energy Plus, eQuest, or Trane Trace, optimize energy performance by 

17.5% or more for new construction and 10.5% or more for existing building 

renovations based on EPA target finder (Table 4-6). 

o Potential Technologies & Strategies – Addition: Shut down elevators or slow 

down escalators during low use. 

• Addition- EA Credit 7: Reduce other emissions 

o Points – 1 point. 

o Intent – Reduce air emissions from boilers and pesticides 

o Requirements – Where applicable, use low NOx/low CO boilers and furnaces 

whose NOx emissions do not exceed 30 ppm corrected to 3% O2, and whose CO 

emissions do not exceed 400 ppm corrected to 3% O2. Reduce the application of 

pesticides. 

o Potential Technologies & Strategies – Check specifications for boiler and furnace 

emissions, to verify they meet the Bay Area Air Quality Management District 

emission limits of Regulation 9, rule 7. To reduce the use of pesticides, use pest 

resistant materials and assemblies, seal structural and mechanical openings as 

well as food storage areas, and use pest-resistant vegetation. 

Materials and Resources 

 Two credits have been added to this section. Eight one point credits of LEED have been 

merged to create four credits with two possible points. Two credits have been modified. 

• MR Credit 1.1: Building Reuse: Maintain Existing Walls, Floors & Roof 
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o Points – Reusing by 75%: 1 point, reusing by 95%: 2 points. Mark ‘N/A’ where 

there is no existing building. 

o Intent – No changes. 

o Requirements – No changes. 

o Potential Technologies & Strategies – No changes. 

• MR Credit 1.2: Building Reuse 

o Points – 1 point. Mark ‘N/A’ where there is no existing building. 

o Intent – No changes. 

o Requirements – No changes. 

o Potential Technologies & Strategies – No changes. 

• MR Credit 2: Construction waste management 

o Points –Divert 50% from disposal: 1 point, divert 75% from disposal: 2 points. 

o Intent – No changes. 

o Requirements – No changes. 

o Potential Technologies & Strategies – No changes. 

• MR Credit 3: Materials Reuse 

o Points –5% reuse: 1 point, 10% reuse: 2 points. 

o Intent – No changes. 

o Requirements – No changes. 

o Potential Technologies & Strategies – No changes. 

• MR Credit 4: Recycled content 

o Points –10% reuse: 1 point, 20% reuse: 2 points. 

o Intent – No changes. 
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o Requirements – Replace: Recycled content shall be defined in accordance with 

(option 1) the International Organization of Standards document, ISO 14021—

Environmental labels and declarations—Self-declared environmental claims 

(Type II environmental labeling); or (option 2) Federal Recommended Recycled 

Content for Products Guidelines and EPA’s List of Designated Products. 

o Potential Technologies & Strategies – No changes. 

• MR Credit 5: Regional materials 

o Points –10% regional materials: 1 point, 20% regional materials: 2 points. 

o Intent – No changes. 

o Requirements – No changes. 

o Potential Technologies & Strategies – No changes. 

• MR Credit 6: Rapidly renewable materials 

o Points – No changes. 

o Intent – No changes. 

o Requirements – Addition: based on cost use at least 5% bio-based products, such 

as green insulation, natural fibers and natural structural materials. 

o Potential Technologies & Strategies – No changes. 

• MR Credit 7: Certified wood 

o Points – No changes 

o Intent – No changes. 

o Requirements – Replace: Use a minimum of 50% of wood-based materials and 

precuts, which are certified in accordance with the Forest Stewardship Council’s 

(FSC) Principles and Criteria, or Sustainable Forestry Initiative (SFI), Canadian 
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Standard Association (CSA) Sustainable Forest Management (SFM), and 

American Tree Farm System (ATFS). 

o Potential Technologies & Strategies – Replace: Establish a project goal for wood 

products certified by one or more of the above systems. 

• Addition- MR Credit 8: Material durability 

o Points- 1 point. 

o Intent- To extend the life of a building and its components, and conserve 

resources by minimizing the need to replace materials and assemblies. 

o Requirements- Develop a plan to control rain penetration, and groundwater entry. 

Promote building adaptability. Develop a plan for wind-mitigating measure to 

reduce the harmful effects of the wind. Allow easy disassembly for structural, 

mechanical, and other materials. Optimize the integrity of the building envelope 

using best vapor retarder practices. 

o Potential Technologies and Strategies – Design based to meet regional best 

practices to control rain penetration. See if there are specific measures such as 

overhangs, flashings, drainage planes to overlap flashing slopes and weep-holes. 

Use slopes, damp proofing membranes, weeping tiles and drainage along the 

foundation to control the entry of groundwater. Identify the different types of 

wind in the area, and those that may be harmful to the structure or durability of 

the materials. Use ASTM E06.25 Standards on Whole Building Functionality and 

Serviceability to promote building adaptability. Install vapor retarder as required 

by the type of assembly and region or calculate to define the location and 

permeance of the vapor retarder as per 2005 ASHRAE Handbook of 
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Fundamentals, or use dynamic modeling to provide assurance of the effectiveness 

of the vapor retarder. 

• Addition- MR Credit 9: Materials with low environmental impact 

o Points- 50%: 1 point, 100%: 2 points. 

o Intent – Select environmentally preferable products and materials with lowest life 

cycle environment burden and emergy. 

o Requirements – Choose the following assemblies based on the life cycle 

assessment (LCA) of their embodied energy and green house gas emissions using 

the ATHENA or NIST BEES: 

 Foundations and floor assembly 

 Structural systems 

 Roof assemblies 

 Other envelope assembly materials 

o Potential Technologies and Strategies – Conduct the LCA assessment through use 

of assessment tools such as the Athena Institute Environmental Impact Estimator 

in the schematic design stage, or the NIST BEES at the construction documents 

stage. 

Indoor Environmental Quality 

 In this category, two credits are added and three are modified. 

• EQ Credit 5: Indoor Chemical & Pollutant Source Control 

o Points – No changes. 

o Intent – No changes. 
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o Requirements – Addition: If applicable, provide carbon monoxide monitoring in 

parking garages and air filters. 

• EQ Credit 6.1: Controllability of Systems: Lighting 

o Points- No changes. 

o Intent- No changes. 

o Requirements – Addition: Provide lighting levels recommended in IESNA 

Lighting Handbook 2000 for the types of major tasks anticipated in building 

spaces. Avoid excessive direct or reflected glare from electrical lighting. For 

indirect lighting, provide adequate distance between the luminaires and the 

ceiling. For direct lighting, the average luminance must not exceed the following 

values for given sharp cut off luminaire angles. 

 850 cd/m2 at 65º 

 350 cd/m2 at 75º 

 175 cd/m2 at 85º 

 Illuminated walls 

o Potential Technologies and Strategies – Addition: Uniformly illuminate 

environments for visual display terminals. 

• EQ Credit 8: Daylight and view 

o Points- Providing 75%: 1 point, providing 95%: 2 points. 

o Intent- No changes. 

o Requirements- Addition: Add solar shading devices on the southeast and west 

elevations to prevent glare. 
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o Potential Technologies and Strategies- Addition: Provide user operated sun 

shading controls on building exposures to the south, east and west. 

• Addition- EQ Credit 9: Acoustics 

o Points- 1 point. 

o Intent- Providing a user friendly acoustic environment to ensure the well-being 

and comfort of the occupants 

o Requirements- Provide optimum protection from undesirable outside noise, 

compliance of the sound transmission class levels of the building envelope with 

ASTM E-90, noise reduction of structural, mechanical, and plumbing systems, 

interior design meeting the following noise levels: 

 35-40 dBLAeqT in single occupancy cellular offices 

 40-45 dBLAeqT in medium sized multi-occupancy open plan offices (≤4 

stations ≤ 400 square feet) 

 45-50 dBLAeqT in large multi-occupancy, open plan offices (>4 stations > 

400 square feet) 

 35 dBLAeqT for spaces with volumes up to 20,000 cubic feet and 40 

dBLAeqT for higher volumes.  

o Potential Technologies and Strategies- Where sound levels of the property line 

exceed 65 decibels, site the building and zone the interior spaces to provide 

optimum protection from undesirable outside noise. Use effective sound 

insulation for primary spaces. 

• Addition- EQ Credit 10: Land and water pollutions 
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o Points- 1 point. Mark ‘N/A’ if there is no existing building on site and the 

building is located in a low risk region. 

o Intent- Reduce the pollution of land or water and minimize risk to occupants’ 

health and impacts on the local environment. 

o Requirements- Use storage tanks above ground or in accordance with 

Underground storage tanks EPA 40 CFR 280 and 281, all PCBs meeting 

applicable regulatory requirements, remove asbestos, prevent accumulation of 

harmful chemicals and gases such as radon and methane in spaces below the 

substructure, and their penetration in the building. 

o Potential Strategies and Technologies- Design and install on-site storage tanks in 

accordance with good engineering practices and nationally recognized standards, 

check to see if the building is located outside a radon high risk area, or address 

radon ventilation. 

Innovation and Design 

 One credit is added to this category to support integrated design. 

• ID Credit 3: Integrated design 

o Points- 1 point. 

o Intent- Emphasize and involve key team members from the earliest stage of 

design phase. 

o Requirements- Provide proper documentation that different parties of the project 

(A/E, owner’s representative, contractor, etc) participated in a collaboration 

session during the project initiation stage to discuss sustainable goals. Identify 

sustainability performance goals during this stage. In addition to the 
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aforementioned meeting, hold at least two collaboration sessions before the 

preparation of contract documents. 

o Potential Strategies and Technologies- Make sure that every party of the team 

understands the importance of sustainability and is dedicated to pursuing an 

occupant satisfying, high performance, and environmentally friendly project.  

Summary 

 In summary, this chapter suggested modifications and additions to LEED fueled by the 

comparison between the two systems and problems with LEED. The suggestions do not fully 

cover all the problems with LEED, but only the problems that could be improved by looking at 

the Green Globes approach. Some credits were modified, either by changing the wording, or 

changing the standard they are based on, while new credits were added. The point distribution 

was slightly changed, and the new system allows earning up to 78 points, with 8 points having 

the ‘not applicable’ option. To make the ‘not applicable’ option perform correctly, the 

certification ranking was changed to percentages instead of number of points. 
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Table 4-1: Point distribution in LEED and Green Globes 

Category LEED 

Percentage 
of total 
LEED 

points (69)

Green 
Globes 

(Nominal)

Percentage 
of total 

GG points 
(1000) 

Green Globes 
based on 
LEED 

categorization 

Percentage 
of total 

GG points 
(1008) 

Site 14 20.3% 115 11.5% 185 18.4% 
Water 5 7.2% 100 10.0% 100 9.9% 
Energy & Atmosphere 17 24.6% 360 36.0% 348 34.5% 
Resources 13 18.8% 100 10.0% 105 10.4% 
Indoor Environment 15 21.7% 200 20.0% 203 20.1% 
Innovation & Design 5 7.2% - - 3 0.3% 
Project Management - - 50 5.0% 42 4.2% 
Emissions - - 75 7.5% 22 2.5% 
Total 69 100.0% 1000 100.0% 1008 100.0% 
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Table 4-2: Credit by credit comparison of LEED with Green Globes 

72 

 

 



 

Table 4-2: Continued 
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Table 4-2: Continued 
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Table 4-2: Continued 



 

Table 4-3: LEED EAc1-Improvements compared to ASHRAE 90.1-2004 minimum energy 
savings by whole building energy simulations  
 

Performance 
Improvement 

(NC) 

Performance 
Improvement 

(EB) 
Points 

Percentage 
of total 
points 

10.5% 3.5% 1 1.45% 
14.0% 7.0% 2 2.90% 
17.5% 10.5% 3 4.35% 
21.0% 14.0% 4 5.80% 
24.5% 17.5% 5 7.25% 
28.0% 21.0% 6 8.70% 
31.5% 24.5% 7 10.14% 
35.0% 28.0% 8 11.59% 
38.5% 31.5% 9 13.04% 
42.0% 35.0% 10 14.49% 

 
Table 4-4: Green Globes Credit C.1.1- EPA Performance Target for reducing energy 

consumption. 
 

EPA Performance 
Target 

Score 
Percentage 

of total 
points 

75% 10 1.0% 
80% 20 2.0% 
82% 30 3.0% 
84% 40 4.0% 
86% 50 5.0% 
88% 60 6.0% 
90% 70 7.0% 
92% 80 8.0% 
94% 90 9.0% 

96% or higher 100 10.0% 
 
Table 4-5: Suggested ranking for LEED certification 

rtification 
vel 

Points 
Required 

 
Ce
Le
Certified 37%-47% 
Silver 48%-56% 
Gold 57%-74% 
Platinum 75%-100% 
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Table 4-6: Suggested point distribution for credit EA Credit 1 (Optimizing Energy 
Performance) 

 

Improvement 
Percentage 

for New 
Buildings 

Improvement 
Percentage for 

Existing 
Building 

Renovations 

Points 

17.50% 10.50% 1 
21% 14% 2 

24.50% 17.50% 3 
28% 21% 4 

31.50% 24.50% 5 
35% 28% 6 

38.50% 31.50% 7 
42% 35% 8 

45.50% 38.50% 9 
49% 42% 10 
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Figure 4-2: Gr lobes point distribution. 
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Figure 4-3: Sample energy performance result using the EPA Target Finder. 
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CHAPTER 5 
CONCLUSIONS 

Newer versions of LEED will need to include minor and major changes in the future to 

make it more effective and user-friendly. Several studies are in process to inform LEED based on 

LCA, The Natural Step, performance comparisons, and other issues. This study suggested 

improvements to LEED based on its comparison to Green Globes. 

Articles presented by Green Globes proponents exaggerate the domination of Green 

Globes compared to LEED. With a thorough comparison, it can be seen that the two systems 

address many major issues similarly, or with different criteria. 

 is to make a better life for its occupants, while being 

iendly to the environment. Both rating systems are geared towards this goal. Competition 

between the two green building rating systems is not desirable and the goal should be to get more 

people to build green; but the competition can be a reason to persuade the ongoing improvement 

of both systems. 

Green Globes encourages integrated design from the earliest stage of the project, and calls 

for the involvement of every party. It supports passive design which has a great effect on energy 

efficiency, and should be considered in the earliest design phases. Green Globes appears to be 

dictating certain design and construction strategies, while in addition to the extra credits for 

innovation and design, LEED leaves space for innovation in most of the energy designs and 

esign and construction having a checklist simplifies 

e evaluation and execution of the project. This may as well save cost and time. But the LEED 

policy manual gives no option to change the structure of LEED, and only credits can be added, 

eliminated, or modified. Since sending supporting documentation and correcting them wastes 

The purpose of a green building

fr

values the outcome. In the actual process of d

th
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time and money for USGBC and the user, USGBC can adopt the final visual verification of 

Green Globes to its system. 

In conclusion, execution of a high performance project, involves dedication from the 

beginning of the design phase to on-going post occupancy measurements to make sure the 

performance meets or exceeds the design. All these should be included as credits in a green 

building rating system, because in addition to rating a project, they work as a green building 

checklist. 

Here is a partial list of recommendations for future study. 

• Due to limited studies on the performance and occupant satisfaction of Green Globes 
certified buildings, further studies can be performed to quantify these features. 
Measurements of the building performance are the most reliable indicator of the credibility 
of a building assessment system. 

• Further study can be done to incorporate LCA into both LEED and Green Globes. 

• The underlying science of each credit and the reason for point distribution can be useful to 
create a fair rating system. Further studying on informing LEED with The Natural Steps 

 

can help achieve this goal. 
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