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ABSTRACT 

 

DEVELOPMENT AND BENEFITS OF A  

LEED® PROJECT MANAGEMENT 

DATABASE 

 

 

Teri Lynn Schmig, M.S. 

 

The University of Texas at Arlington, 2009 

 

Supervising Professor:  Mohammad Najafi 

The U.S. Green Building Council is a non-profit community of industry leaders working 

to make green buildings available to everyone.  The documentation process for achieving 

Leadership in Energy and Environmental Design (LEED® ) certification is highly complex and 

more time-consuming than necessary with currently employed systems. 

This thesis explains the need for development of a relational database as a means to 

increase the efficiency of the documentation process to meet LEED® requirements.  This 

database will provide the construction project team a relational platform that guides the user 

through the LEED® administration and certification process.  By developing a LEED® specific 

project management database, the process of collecting, organizing, and analyzing the 

required documentation will become more efficient.  The primary purpose of this thesis is to 
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identify the need for, develop, and demonstrate the benefits of a LEED® specific project 

management database.  
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CHAPTER 1   

INTRODUCTION 

1.1 ASCE Body of Knowledge (BOK) 

The civil engineering profession recognizes the need for change in the way civil 

engineering is practiced in order to prepare for the future.  To that end, in June 2006, the 

American Society of Civil Engineers (ASCE) convened a summit on the Future of Civil 

Engineering – 2025.  At this gathering, civil engineers and other industry participants, including 

international representatives, articulated a global vision for the future of civil engineering. “The 

vision sees civil engineers as being entrusted by society as leaders in creating a sustainable 

world and enhancing the global quality of life” (ASCE BOK Committee, 2008). 

One method used to contribute to sustainable development is through the Leadership in 

Energy and Environmental Design (LEED®) certification system.  The United States has been 

involved in an active commitment to create and help promote sustainability.  Specifically for the 

building industry, LEED® is the most commonly used rating system.  The LEED® rating system 

is quite complex, and while its theories are already established, the process of achieving 

certification can be very time consuming for all entities involved. 

The process of the development of the LEED® specific project management database 

illustrates that the ASCE BOK will be fulfilled by a combination of education and experience.  

Entry into the practice of civil engineering at the professional level requires fulfilling 24 

outcomes to the appropriate levels of achievement.  These outcomes are illustrated in 

APPENDIX A of this thesis and are the basis for the evaluation portion. 

1.2 Objective of Thesis 

The primary purpose of this thesis is to identify the need for, develop, and demonstrate 

the benefits of a LEED® specific project management database. The goal for preparation of the 
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database is to facilitate an efficient process for coordinating required documentation for a 

construction project to achieve LEED® certification.   

The database will provide users with a platform to collect data, assign responsibilities, 

track credit status, and coordinate among various building trades, thus establishing an efficient 

LEED® documentation process. 

1.3 Benefits of Research 

Today, the most common method of LEED® document tracking uses Excel spreadsheets 

for management of LEED® specific projects.  This research identifies the advantages of using 

Microsoft Access database in lieu of Excel spreadsheets. 

The LEED® specific project database will serve as a key tool for entities managing 

LEED® projects, either as an owner, designer, consultant, general contractor, or LEED® 

administrator, by linking tasks and documents to credits.  Explanation of the benefits to each of 

these entities is clarified in subsequent chapters. 

To achieve each LEED® credit, specific tasks must be completed.  Each task includes 

submitting documents relating to the respective credit.  In major building projects, the details 

must be organized to avoid omissions. 

The importance of this research becomes more visible when one considers that 

traditionally, firms dealing with architecture, engineering, and construction have practiced 

independently to fulfill compliance requirements, with each division being concerned only with 

its own section rather than the project as a whole.  However, LEED® certification forces 

separate entities to work collaboratively in order to fulfill the LEED® compliance. This is an 

important aspect of the LEED® process since the participants must go through an additional 

fee-based certification and also the extra work of making sure the LEED® requirements are met.  

This thesis will aid in creating a marketable program by identifying the necessity and 

benefits of such a database and the logic behind the database development.  This database 

can be modified to accommodate other rating systems such as Portland’s Earth Advantage, 
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Green Globes, or the California Green Builder Standards that have tasks associated with 

certification requirements.  

1.4 Limitations of Research 

The database does not actually teach the particulars of the theory behind LEED® , much 

as a project scheduling software does not teach the theory of scheduling.  The database is 

designed for those who have a working knowledge of the LEED® process; it is designed to 

manage the required data and tasks necessary to achieve individual LEED® credits, not to 

outline the processes by which requirements are met.   

The database does not take into account the design and construction cost to achieve 

each credit, only the actual LEED® administration costs.  Incorporation of cost data is beyond 

the scope of this initial database platform due to the vast amount of materials, means, and 

methods available within the construction industry.  However, future applications of this 

database will include linking to a third party construction estimating database.   

1.5 Thesis Organization 

The individual research objectives and scope outlined above provide the framework for 

this project. Following sections provide the rationale and reasons for developing a LEED® 

project management database.  Figure 1-1 summarizes the research progression. 



4 
 

 
 

Figure 1-1 Organization of Research 
 

1.6 Overview of LEED®  

The U.S. Green Building Council (USGBC) is the nation’s foremost coalition of leaders 

(see Figure 1-2) from throughout the building industry.  Industry-led and consensus-driven, the 

USGBC is as diverse as the marketplace it serves. Membership includes building owners and 

end-users, real estate developers, facility managers, architects, designers, engineers, general 

contractors, subcontractors, product and building system manufacturers, government agencies, 

and nonprofits.  Leaders from within each of these sectors participate in the development of the 

LEED® Rating Systems and the direction of the Council through volunteer service on USGBC’s 

open committees.  The LEED® rating systems were created in 1998 and have been 

continuously updated by the USGBC. 
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Figure 1-2 Leaders of Building Industry (USGBC, 2008) 
 

Performance and sustainability are increasingly the focal points of current design, 

construction, and operation practices within the building industry.  The USGBC is one of many 

agencies developing and promoting energy efficient and sustainable practices.  The built 

environment, according to the USGBC, accounts for approximately one-third of all energy 

consumption, water, and material resources and generates similar proportions of pollution. 

 

Figure 1-3 identifies the impacts that the U.S. building industry has on water, energy, 

and emissions. Similarly, Figure 1-4 identifies the energy, carbon, water, and waste savings that 

implementing green designs can provide. Credits established by LEED® seek to improve the 

efficiency of buildings by focusing on the areas shown in these figures. 
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Figure 1-3 Building Impacts (USGBC, 2008) 
 

 
 

Figure 1-4 Projected Savings of High Performance Building (USGBC, 2008) 
 

Currently, a number of rating systems are available to guide design and construction 

professionals through these relatively new “sustainable” concepts.  In the United States, the 

USGBC’s LEED® rating system is currently the most widely accepted. 

According to the USGBC website (available at www.USGBC.org), “LEED® rating 

systems were developed by the USGBC to provide building owners and operators a framework 

to identify and implement sustainable design, construction, operation and maintenance 
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solutions.”  The USGBC states, “There are 35,000 projects participating in the LEED® system, 

comprising over 4.5 billion square feet of construction space in all 50 states and 91 countries.”  

Further research indicates that LEED® is being established in the most highly populated 

countries, including India and China (Confederation of Indian Industry, 2007). 

1.6.1 Project Scheduling with LEED®  

Traditional construction emphasizes project schedules, code compliance, quality, and 

cost. Sustainable construction includes these same elements but also emphasizes 

performance, resource conservation, environmental degradation, occupant well-being, and 

social benefits as important factors for consideration.  The fundamental principle behind LEED® 

is project integration. The USGBC emphasizes the importance of incorporating all parties 

involved in completing a project early to attain the greatest benefit from LEED®.  The USGBC 

has published an Example LEED® Project Schedule for new construction (see Figure 1-5) to 

help project teams during their project development. 
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Figure 1-5 LEED® Documentation throughout the Building Process (USGBC, 2008) 

 

Figure 1-5 loosely resembles a traditional approach toward project development and 

completion, i.e., design first, followed by construction as a second phase.  The tinted blue bar in 

Figure 1-5 represents a substantial time period before construction, during which it is 

recommended that both the design and construction teams together review the construction 

documents for LEED® compliance. A LEED® accredited professional should nonetheless 

continuously oversee the project from inception to completion to assure obtaining a LEED® 

certified project.   

1.6.2 Mandated cities 

LEED® certification is required for government funded and/or commercial construction in 

21 states and over 50 cities nationwide, including Dallas, Chicago, Los Angeles, and New York.  
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As Figure 1-6 illustrates, the following subsections lead one through the workflow 

process by first identifying the Practical Problem for the research.  The Practical Problem then 

in turns motivates the formulation of a Research Question, which then defines a Research 

Problem.  The Research Problem is then addressed by finding the Research Answer, which in 

turn ultimately helps to solve the Practical Problem. 

1.7.1 Practical Problem:  No existing tool to manage LEED® documentation process 

This claim comes from literature search and review of identifying barriers of the LEED® 

Certification process.  The literature search (discussed in Chapter 2) identifies the practical 

problem and is the motivation to develop a research question. 

1.7.2 Research Question:  What components are needed to manage LEED® documentation 

process? 

Evidence to support the research question is gathered by researching the LEED® 

Reference Manuals and by working through each of the LEED® credits.  This research in turn 

identifies the required data, how and when to obtain this data, and both the direct and indirect 

entities responsible for the data.  The data components are further addressed in the Chapter 3 

Data Collection of this thesis. 

1.7.3 Research Problem:  What data logic must the LEED® documentation tool incorporate? 

Evidence to support the Research Problem is discovered by conducting a SWOT 

(Strengths, Weaknesses, Opportunities, and Threats) analysis of an existing LEED® 

documentation tracking system and a project management analysis of data from the LEED® 

Reference Guide.  The results of the SWOT analysis in conjunction with the research identified 

in the Research Question will illustrate how to organize the collected data into logical 

relationships that will be used to develop the database. 

1.7.4 Research Answer:  Microsoft Access relational database 

Evidence to support the Research Answer is obtained by evaluating the capabilities of 

Microsoft Excel spreadsheets versus Microsoft Access database.  The data analysis concluded 

that a ‘relational’ database is best suited for the documentation process based on its ability to 
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incorporate multiple tables with methods that allow those tables to work together.  The 

database allows the user to organize data gathered as a result of researching both the 

research question and research problem to develop tables, forms, queries, and reports.   

1.8 Evaluate the Database Using Bloom’s Taxonomy 

Upon completion of the workflow process, an evaluation of the end product is 

conducted using Bloom’s Taxonomy.  Bloom’s Taxonomy is used as a guide throughout the 

development of the database while simultaneously illustrating that the learning objectives 

(APPENDIX A) set forth in 2008 by the ASCE BOK are achieved.  Bloom’s Taxonomy is a 

hierarchy of learning objectives that represent increasingly sophisticated thought, from simple 

knowledge at the bottom to critical thinking at the top (Irish, 1999). 
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CHAPTER 2  

LITERATURE SEARCH OF BARRIERS TO THE LEED® CERTIFICATION PROCESS 

The literature search is used as evidence to support the claim of the Practical Problem: 

No existing tool to adequately manage LEED® documentation process. 

Having gone through multiple revisions and improvements, the LEED® Rating System 

is well-established.  Since its inception in 1998, the LEED® Rating System has been the focus 

of numerous technical papers and theses exploring and evaluating its benefits and 

shortcomings.  Few queries, if any, have made an effort to identify and resolve the 

documentation and interdependency issues the LEED® System poses to the building industry. 

The following literature reviews are used as supporting evidence that a LEED® specific 

documentation database is needed to promote synergy between the designers and contractors 

throughout the LEED® certification process.  Each review is analyzed by Objective, Data and 

Methodology, and Results and Conclusions.   

2.1 Literature Review #1 

The first literature review is on LEED® Documentation Process: Implementation Barriers 

for School Projects by Madhulika N. Pise, a thesis submitted at Virginia Polytechnic Institute 

and State University  (Pise, 2006). 

2.1.1  Objectives 

The applicable objectives of Pise’s thesis are 1) to find the difficulties faced by the 

design team in the existing model of the documentation process for school projects and 2) 

identify suggested improvements in the LEED® documentation process (p. 5).  Although Pise’s 

research focuses on LEED® for schools, the documentation to achieve the credits of each rating 

system follows the same administrative process. 
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2.1.2  Data and Methodology 

Pise’s data selection criteria were limited to individuals within the building industry with 

certain knowledge of LEED®.  “The participants required for this study were selected from the 

LEED® projects contact information on the USGBC website, people from the building industry 

known to the research advisor and list of school architects from online databases (p. 27).  The 

target population included architects, green consultants, and engineers experienced in school 

projects who have knowledge concerning LEED®. 

In Pise’s thesis, two survey questionnaires (via telephone, face-to-face, and mail or e-

mail) were designed to evaluate barriers to LEED® documentation.  The first instrument was a 

“fixed-response questionnaire,” such as a multiple-choice or true-false format. The second 

instrument of measurement was designed with a combination of standardized open-ended 

questions in an interview style approach (p. 30). 

Each interview was first transcribed and then classified into data.  Due to this type of 

subjective data, a quantifiable analysis was not applicable; therefore, Pise applied a qualitative 

analysis to the answers received from the participants.  Pise systematically condensed the 

participants’ responses into data that could be categorized.  The data was then presented in an 

organized manner using tables relevant to the coding of each of the questions. 

2.1.3 Results and Conclusions 

Pise summarizes the research by identifying repeated comments of the participants.  

The relevant comments to support the claim of this thesis, that a LEED® documentation 

management database is needed in the industry, are as follows (p. 87-88): 

• Contractors are unaware of LEED® documentation requirements and hesitant to carry 

out documentation 

• Design teams have no experience and are not accustomed to the amount of paperwork 

required in LEED®  

• The LEED® documentation is a time consuming process  
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• LEED® documentation process is expensive and not ideal for tight budget projects such 

as schools 

• Several of the requirements for preparing LEED® submittals are ambiguous and not 

self-explanatory 

After summarizing the questionnaire responses, Pise includes participant 

recommendations given during the interview.  Contractors’ comments support the claim that a 

LEED® documentation database is needed.  Collectively, they recommended that the design 

team enlist the required LEED® documents in the master specifications and list penalties 

associated with them. This step requires preparation of a Materials Safety Data Sheet (MSDS), 

which lists the required information on materials, which should be given up-front to contractors, 

so they are aware of the type of information they have to collect from the manufacturers.   

Contractors also recommended keeping a check on the contractors and their shop 

drawings at the beginning to avoid potential conflicts with LEED® requirements and reduce the 

need for changes later.  To further reduce the design team’s workload, product suppliers should 

also be provided with a list of documents to be included with the LEED® submittal. 

Participants also recommended designing and documenting simultaneously, as 

documents may get lost during the course of the project if not documented in a timely manner.  

Documents provided in the LEED® submittal could be in terms of narrative writings, 

photographs, drawings, specifications, and minutes of meetings. 

2.2 Literature Review #2 

The second literature review is Barriers to Certification for LEED® Registered Projects 

by Bradly Thomas Johnson, submitted to the Department of Construction Management at 

Colorado State University (Johnson, 2005).  

2.2.1 Objectives 

The goal of this study is to understand some of the barriers to certification for LEED® 

registered projects (p. 18). The question addressed by Johnson’s research project, “What are 

some of the encountered barriers for LEED® registered projects to become certified?” (p. 19) 



15 
 

applies explicitly to the claim that the industry needs a LEED® specific project management 

database. 

2.2.2 Data and Methodology 

Johnson collected data through surveys. The population for this study consisted 

exclusively of contact persons who worked on a LEED® registered (not necessarily achieving 

certification) project (p. 20).  

Johnson clearly describes the survey methodology: 

“This study is exploratory in nature and is mostly qualitative with limited quantitative 

analysis” (p. 24).  The two types of questions that Johnson included in his survey were open-

ended questions and Likert scale questions.  Out of 184 surveys sent out to eligible contacts, 

Johnson received 43 completed surveys (p. 22). 

2.2.3 Results and Conclusions 

It was found that the “Costs of documentation /other indirect costs” were ranked the 

most costly, followed directly by “Team members lack of experience with LEED® certification” 

(p. 36).  An additional relevant finding ranking in the top 10 in terms of barriers was “Poor team 

communication and education” (p. 37). 

The three open ended questions that asked specifically about barriers to certification 

ranged from general to specific. The general question asked respondents to state “the most 

challenging difficulty or barrier encountered as part of the LEED® certification process.” Two 

main barriers were identified from the responses to this general question.  

Johnson reports the results of the open-ended questions as follows: 

The most frequent barrier mentioned (16 respondents) was the difficulty of the 

documentation process for LEED® certification (p. 38).  The second most frequently mentioned 

barrier (13 respondents) was the cost associated with certification, including direct certification 

fees, and the costs of green building practices and/or design (p. 38).   

The third and fourth most frequently mentioned barriers were lack of project team 

education concerning the certification process and lack of communication and/or 
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misunderstanding with USGBC (7 and 6 respondents, respectively) (p. 38).  Johnson asked 

respondents to identify external and internal barriers that affected certification.  “The external 

barrier that was mentioned the most was a lack of awareness, education, or experience on the 

part of project personnel including contractors, owners, architects, engineers, subcontractors, 

and/or material suppliers.  Two additional external barriers that were mentioned in Johnson’s 

thesis: 

1) The difficulty of documentation, and  

2) Lack of commitment or buy-in from the project team” (p. 40) 

The open-ended question that asked respondents how the LEED® certification process 

could be improved yielded one common suggestion. Respondents suggested that the USGBC 

improve the documentation process. 

Several respondents gave suggestions for improving the documentation process. One 

suggestion was the development of a contractor’s guide to LEED® . A practical guide to 

understanding the process and the documentation necessary for certification would be a helpful 

tool for all involved (p. 48). 

2.3 Literature Review #3 

The third literature review is Leadership in Energy and Environmental Design and Higher 

Education: Planning for Documentation and Communication at the University of South Carolina 

Living and Learning Center by Gina M. Cooper, submitted to the School of Environment at 

University of South Carolina (Cooper, 2002). 

2.3.1 Objectives 

The purpose of Cooper’s thesis is “to review and analyze the process of planning, 

communicating, and documenting the LEED® certification process” (p. 1). 

2.3.2 Data and Methodology 

The data used came from two surveys developed with insights from an advisor and 

USGBC consultant.  The surveys provided data from participants both having completed a 

LEED® certification process and those currently undergoing the LEED® certification process.  
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“The purpose of the surveys was to ascertain how the buildings were being used and how 

LEED® certification documentation is being handled” (p. 57). 

The method of collecting the data was emailing the contact persons provided by the 

USGBC for 74 registered projects.  Of the 74 issued surveys, 27 surveys were returned (p. 57).  

The results of Cooper’s surveys are illustrated in 15 different charts. 

2.3.3 Results and Conclusions 

According to Cooper’s charts of survey results, 46% of the respondents indicated that 

‘Yes’ they would use a software program to coordinate documentation for LEED® certification.  

In the figure below, the chart “Challenges” identifies Paperwork as being the most challenging 

factor in the LEED® Certification process (p. 65). 

 

 

 

Figure 2-1 Challenges of LEED® Documentation Process (Cooper, 2002) 

 

Since the certification process requires such detailed knowledge of the LEED® system, 

the survey respondents were asked to give their advice to others.  Cooper quotes their 

responses:   

“Start early, communicate often, and don’t put off the documentation process” indicates 

the need for early preparation and for the various teams to work together.  Another 
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recommended, “Be prepared to spend LOTS of time with the learning curve” (p. 78).  Since 

LEED® is a relatively new system, few are experienced or knowledgeable enough to work 

through the rating system without neglecting any available credits. 

One respondent suggested, “Perhaps experienced project teams would have a means 

to share or sell their planning templates via the USGBC website” (p. 80).  Cooper stated in the 

results that “an average of 226 work hours is dedicated to documentation for a LEED® project” 

(p. 82). 

2.4 Additional Supporting Literature 

The following subsections are additional sources that support the need for development 

of a LEED® specific database.  The supporting literature includes LEED® specific project 

administration and documentation costs, and project management tools. 

2.4.1 LEED® Documentation 

In “Ensuring the Sustainability of Sustainable Design - What Designers Need to Know 

About LEED® ,” Jay Stein and Rachel Reiss provide specific facts from their surveys:  

Under LEED® Version 2.1, the USGBC requires building designers to 

submit records for each prerequisite and credit by using the LEED® Letter 

Template. The Letter Template prompts project teams to supply data as well as 

evidence of meeting each requirement. This documentation can be extensive. 

For example, Caroline Clevenger of Architectural Energy Corporation told us that 

the documentation she helped prepare for the Boulder Community Foothills 

Hospital in Boulder, Colorado, required five 3-inch-thick binders and one 1-inch-

thick binder. The commissioning report for the facility took up hundreds of 

additional pages, so they submitted it on CD-ROM (p. 23).  Some of the building 

designers we spoke with consider the LEED® documentation requirements to be 

too data-intensive. Others, including Timothy Moore, a design consultant and a 

LEED® Accredited Professional, claim that compiling LEED® certification 

documents requires virtually no additional work. He told us that a well designed, 
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high-performing building should already be recording this type of information.  

Swinerton Builders, a general contractor active in the Western U.S. and in 

business since 1888, is finding the LEED® documentation process to be 

instructive as to what it should have been doing all along (p. 24).  Over time, we 

expect documentation-related costs to go down as innovators develop more 

efficient techniques. Here are a few tips we learned about while researching this 

report:  

Use specially designed software. Several firms have recently developed 

software that streamlines project management and eases the pain of 

documentation. The USGBC is also developing its own Web-based tool and is 

moving toward a paperless system.   

Improve designer teamwork. Peter Rumsey, an award-winning California 

design engineer, told us that if design teams think that creating LEED® 

documentation is a hassle, they probably aren’t working together enough. He 

says that a disjointed design process will definitely make applying for a higher 

rating difficult and expensive (p. 25). 

2.4.2 Use of a Database 

In the 2004 book titled Construction Jobsite Management, William R. Mincks and Hal 

Johnston devote an entire chapter to Computerized Project Management.  Within the objectives 

of this chapter, Mincks and Johnston state that “an integrated approach to training, 

standardization of software, and in-house coordination of computer services are needed to 

make project administration more efficient.”  Mincks and Johnston continue to define their 

objectives by stating that “A computerized system can avoid incomplete documentation caused 

by misfiled documents, incomplete documentation, or poor organization of project information” 

(p. 327).  Mincks and Johnston describe various software utilization techniques and emphasize 

the use of databases to “store, group, and quickly retrieve data…Many spreadsheets can also 

perform many of the same functions as a database, but generally relational databases are 
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easier and more functional than spreadsheet databases” (p. 336).  Mincks and Johnston also 

emphasize productivity by stating, “Productivity improvement is a prime objective of most 

construction companies” (p. 326). 

2.4.3 Costs of Documentation 

Several large corporations have performed independent studies on the cost of LEED® 

documentation.  According to the US Department of Energy, the task of collecting and 

presenting documentation for a LEED® rating is significant and should be accounted for 

explicitly in the statement of work. Documentation costs an average of about $20,000 to 

$50,000, depending on the complexity of the project and how effectively the teams share 

documents. Efforts are currently underway to simplify project documentation requirements and 

thus reduce a portion of the cost (Federal Energy Management Program, 2004). 

The USGBC found that for projects with budgets less than $5 million, the LEED® 

application and documentation process can be a significant proportion of the added costs. 

According to Nigel Howard, Vice President of the USGBC, “While LEED® documentation costs 

can be as low as $10,000 for an experienced team, this appears to be unusual. Most teams are 

working on their first LEED® project and report costs in the range of $30,000-$60,000” (USGBC, 

2008). 

2.5 Summary of Literature Review 

The literature search identified evidence to support the claim of the Practical Problem 

that a LEED® specific documentation database is warranted in the building industry. The 

following recurring concepts are concluded from the literature search: 

• In terms of this research, efficient communication is synonymous with 

effective documentation. 

• Project teams’ frequent communication breakdowns resulted in inefficient 

documentation.   
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• More efficient documentation/communication among the project team 

becomes predictable, thus, saving time, which ultimately saves 

management costs. 

Based on these observations, the Practical Problem (No existing tool to manage 

LEED® Documentation Process) is identified and leads to further research and developing the 

Research Problem: How to develop a tool to manage LEED® documentation process?  It is 

evident at this stage that in order for the LEED® documentation process to be fully completed, a 

LEED® specific documentation tool is needed. 
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CHAPTER 3  

DATA COLLECTION 

Having identified the need for a LEED® documentation management tool through the 

literature search, the next step is to identify and collect relevant data to identify the Research 

Problem:  What functions must be included in a tool to manage LEED® documentation process 

efficiently?  The answer to this question is found by analyzing the data the preceding studies 

identified as barriers to LEED® Certification.   

The collected data comes from two sources.  The first source, the LEED® Reference 

Manual (includes all Rating Systems for version two and version three), focuses on the data 

pertinent to credit completion.  The second source, Existing LEED® Project Management 

System, identifies data necessary to track or manage the LEED® Administrative Process. 

3.1 LEED® Reference Manuals and LEED® Credit Templates 

Data is collected and identified by thoroughly reviewing the LEED® Reference Manuals.  

A listing of pertinent data common to credit completion includes:  

• Rating Systems • Credits Available 
• Tasks associated with credits • Standard associated with credits 
• Submittals needed • Design or Construction phase 
• External Resources  • Internal Resources 
• Rating Systems  

 

The USGBC has developed individual rating systems to address the particulars of 

different project types.  The ratings systems (both version two and version three) for LEED® are 

currently divided into the following five areas: 

1.  Commercial Interiors, CI 
2.  Core and Shell, C&S 
3.  New Construction, NC 
4.  Schools, Healthcare, Retail 
5.  Existing Buildings: Operation and Maintenance, EBOM 
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Figure 3-1 LEED® Rating Systems (USGBC, 2008) 

 

Pilot programs were underway for LEED® for Homes and LEED® for Neighborhood 

Development; they are not applicable and are therefore not considered in this thesis.  It is 

necessary to understand the variable criteria of different rating systems because when working 

on a project, the pertinent criteria for the applicable rating system are used throughout the 

duration of the project.   

Regardless of the rating system, the USGBC issues the same four possible 

certifications to LEED® projects. The USGBC certifications, in ascending order, are: Certified, 

Silver, Gold, and Platinum.  Each rating system requires a different number of points to attain 

each certification level; moreover, with each updated version of the rating system issued, this 

point system is also modified.  The points required by each version of the rating system to 

obtain each certification are identified in Table 3-1.  
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Table 3-1 LEED® Certification Levels 
 

Rating System  Version Certified Silver Gold Platinum 
Commercial Interiors  2.0 21 – 26 27 – 31 32 – 41 42 – 57 

Commercial Interiors  3.0 40 – 49 50 – 59 60 – 79 80 + 

Core and Shell  2.0 23 – 27 28 – 33 34 – 44 45 – 61 
Core and Shell  3.0 40 – 49 50 – 59 60 – 79 80 + 

New Construction  2.0 26 – 32 33 – 38 39 – 51 52 – 69 
New Construction  3.0 40 – 49 50 – 59 60 – 79 80 + 

Schools  2007 29 – 36 37 – 43 44 – 57 58 – 79 

Schools  2009 40 – 49 50 – 59 60 – 79 80 + 

Existing Buildings: 
Operation & Maintenance 

2.0 34 – 42 43 – 50 51 – 67 68 – 92 

Existing Buildings: 
Operation & Maintenance 

3.0 40 – 49 50 – 59 60 – 79 80 + 

 

3.1.1 Credits Available 

The LEED® rating systems are composed of a collection of credits divided into five 

distinct areas of interest (Figure 3-2). The five key areas addressed by the USGBC in their 

LEED® program are: 

1.  Sustainable Site 
2.  Water Efficiency 
3.  Energy and Atmosphere 
4.  Materials and Resources 
5.  Indoor Environmental Quality 

 
Each area of interest is assigned a different number of credits depending on the rating 

system selected. Each credit is also assigned a point value depending on its overall impact on 

the design. Within each rating system, certain credits, known as prerequisites, are awarded no 

point value and are required regardless of the certification level sought. Other credits present 

the opportunity to obtain additional points for demonstrating exemplary performance or 

innovative design approaches. A complete list of credits particular to each rating system and 

version is available for review in APPENDIX C. 

The lead administrator must understand the areas covered by the rating systems as 

well as the credits pertinent to each area under each rating system in order to track the proper 
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documentation. Although most credits and their intent are consistent across the rating systems, 

some deviations do occur. 

 

 
 

Figure 3-2 LEED® NC Rating System Areas (Adapted from USGBC, 2008) 
 

3.1.2 Tasks Associated with Credits 

There are five predominant tasks required by the LEED® Rating Systems to process 

and complete credits; these include: 

• Collection of Data  
• Photos and Narratives 
• Reviews 
• Plan Development 
• Calculations and Modeling  

 
A fundamental task associated with essentially all credits is the collection of data. All 

credits in one form or another require the collection and processing of product and/or project 

data. Closely related to this task are photographic documentation and narrative requirements 

addressed by certain credits. Unlike collection of data, which is predominantly concerned with 

product literature and technical specifications, photos and narratives are oriented towards 

clarification for credit compliance. 

Another major task frequently encountered among the different credits involves 

reviews.  Reviews are performed by the USGBC upon completion of a credit to check for 

Energy & 
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compliance with the requirements; reviews are also required during the design development, 

construction process, and operation phase of the project to ensure the expectations of the 

ratings systems are achieved.  A number of credits also assign the task of developing various 

plans to be carried out at various points of the project.  Calculations and modeling of project 

design constraints is also a reoccurring task among the credits in the rating systems.  A 

complete list of tasks particular to each credit is available for review in APPENDIX CD. 

3.1.3 Standard needed 

The majority of credits in the LEED® rating systems correlate with design or regulatory 

standards.  The reference manuals published by the USGBC do not detail the particulars of the 

referenced standards.  It is necessary to develop an inventory of the referenced standards and 

regulations in the event that information needs to be clarified.  A complete list of standards and 

regulations referenced in the LEED® rating systems is available for review in APPENDIX E. 

3.1.4 Submittals 

Within each rating system, individual credits dictate that various types of data be 

submitted as verification that set requirements have been achieved by the project.  It is 

important to consider and track the types of submittals each credit requires to facilitate 

certification of the project. Submittal types include items such as shop drawings, product data, 

schedules, and reports.   

Construction Specification Industry CSI publications, shows the 16 Division to contain 

over 400 entries of submittal types; the 50 Division contains over 6500 entries of submittal 

types and is 343 pages long.  Therefore, those lists are not provided in this research but may 

be viewed at www.csinet.org/s_csi/docs/9400/9361.pdf  (The Construction Specifications 

Institute, 2003). 

3.1.5 Design/Construction Phase 

All credits within the rating systems are categorized into two succinct phases: Design 

and Construction.  Each credit can be reviewed for compliance within its individually assigned 

phase or the credits for a project can be reviewed cumulatively at the end.  It is important to 
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consider the credit phase in order to monitor the status of the project during both the design 

and construction segments.  

3.1.6 External Resources 

External resources (contact information) are vital to credit completion.  The integrated 

project team concept that sustainable development promotes is illustrated throughout credit 

completion.  A list of external resources found in the rating systems provides direction as to 

what resources may be involved in achieving each particular credit.  Both external and internal 

resources refer to the individuals involved in performing specific tasks within the project 

framework.  Identifying the external resources relevant to each credit facilitate the compilation 

of data necessary to achieve each credit during the certification process.  Similarly, identifying 

internal resources facilitates coordination among the LEED® project team, minimizing the 

duplication of effort and thus optimizing productivity.  A list of external and internal resources is 

available for review in APPENDIX F and APPENDIX G, respectively. 

By reviewing both the reference manuals and credit templates, all pertinent information 

for each credit is identified.  Figure 3-3 below identifies the required documentation necessary 

for credit completion. 
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In order to manage the LEED® Administration process, it is first necessary to identify 

the major data elements.  Both the data elements indentified in the LEED® Reference Guides 

and in the existing project tracking system are necessary for successful LEED® Administration 

project management. 

It is essential that all pertinent data to complete LEED® documentation requirements be 

identified in this data collection phase.  Data collected from the LEED® Reference Manuals and 

Credit Templates establish the foundation for the database - the existing Excel Spreadsheet 

system further supports a need for a LEED® documentation management tool.  A strong data 

foundation in turn facilitates the initial database development process.  The data is thoroughly 

reviewed in Chapter 4 Analysis of Data, prior to the development of the database. 
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CHAPTER 4   

ANALYSIS OF DATA 

Evidence of the Research Problem:  Components needed to develop a tool to manage 

the LEED® documentation process are determined by analyzing the collected data.  Based on 

the analysis, the data is then organized into project management categories.  The initial step in 

data analysis focuses on evaluating an existing industry used spreadsheet process.  In order to 

identify relevant data from this existing process, a SWOT analysis is conducted. 

Subsequently, the analysis will focus on organizing the data collected from the LEED® 

reference guides.  The data collected from the reference guide was predominantly oriented 

toward the data necessary to adequately manage the documentation requirements for a LEED® 

project.  The collected data is analyzed in a tiered step approach.  Data elements are 

interrelated by the fact that one project has several credits.  Each credit has several tasks, and 

each task has several required documents to complete the tasks. 

Figure 4-1 depicts the structure behind the organization of the LEED® process for 

construction projects.  The process follows the same ideology regardless of rating system, 

version, or certification level. A project will relate to only one rating system, have anywhere from 

30 to 110 credits (depending upon rating system, version, and/or certification level seeking), 

and have approximately 2-15 tasks per credit.  Each task then requires anywhere from 0 to 4 

standards per task to be followed, 1-5 submittals to be reviewed and to identify necessary data, 

and a chain of external resources.   
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4.1.1 Strengths 

The existing system provides valuable project data in terms of information necessary to 

track in managing a LEED® administrative process.  The majority of strengths of the existing 

spreadsheet system, however, are attributed to the Excel software platform more so than the 

data content.  The familiarity of Excel spreadsheets and the ability to store data easily are 

attributes that need to be accounted for in the development of the new system.  Being able to 

identify data to be tracked is also a strength to carry to the new system. 

4.1.2 Weaknesses 

Similar to the strengths of the existing system a majority of the weakness are attributed 

to the software platform.  The data being tracked lacks data integrity.  For example, cells that 

are specified as a date value, will accept date in any format.  This type of data entry prohibits 

reporting of data based on a date specified criteria.  The lack of data integrity leads to data 

entry being dependent on the experience and knowledge of each user.  Because the 

spreadsheets do not demand data integrity, the spreadsheets are most effectively utilized by a 

single user rather than being set-up for multiple users. 

In the existing system (APPENDIX H), several data cells contain replicated information; 

however, the data cells are not linked.  Since the cells are not linked, when one data cell is 

changed, the same data located in other spreadsheets of the same system are not 

automatically updated.  For example, several spreadsheets list the project names, but if a 

correction is needed in the spelling, the other spreadsheets are not automatically updated.  

This proves that every user must be knowledgeable with every spreadsheet.  By not linking the 

data, duplication of effort is required to keep the system in order.  Due to this extra effort and 

the large amount of data in the LEED® administration process, management of the 

spreadsheets becomes cumbersome.  Ideally, the identified weaknesses should be addressed 

as improvements to the existing spreadsheets or in the development of a new system.   
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4.1.3 Opportunities 

The existing spreadsheet system is sufficient in capturing a vast amount of information 

in a logical manner; however, the opportunity to use this data to generate reports quickly is 

lacking.  In order to generate accurate reports, linking or relating the data into common 

attributes is essential.  For example, a data set containing all the projects may be grouped by 

rating system; location, key dates, or internal resources assigned to it; and so on as necessary. 

Another key element not utilized in the existing spreadsheet system is the use of 

calculations.  The number of hours an employee works on a specific task is recorded; however, 

no manipulation of this data is performed. 

4.1.4 Threats 

Threats to the existing system are common to all spreadsheets based programs that 

are used in lieu of properly developed databases.  These threats include internal damage, i.e. 

unknowledgeable users, over-reliance of management for nice presentations, and the fact that 

the spreadsheets are not setup to be audited, if ever required. 

The finding of the LEED® Reference Guide combined with the SWOT analysis is used 

to organize and develop a comprehensive solution to address LEED® project management.  

The major elements required to manage the LEED® administration process focus on time, 

scope, and budget to complete the documentation for each credit.   

It is concluded that the existing spreadsheet system is cumbersome, not a multi-user 

tool, and was not planned for rapid growth.  The existing system further supports a need for a 

LEED® project management tool.  The data elements identified from the existing system that 

are not found in the LEED® reference Guide(s) are basic project management elements, which 

are further discussed in the subsequent section. 

4.2 Project Management Analysis 

In addition to analyzing an existing LEED® documentation system, analyzing how this 

type of system interrelates with project management components are also valuable in the 
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sought.  The collection and processing of this data at the onset of a project is helpful to a 

project team in that the time and effort toward a project can now be directed toward completing 

credits instead of identifying and gathering such information as each new credit is addressed. 

The fundamental concept behind developing a scope is to centralize reference 

information to avoid duplication of effort and improve productivity by diverting time spent on 

data collection to time spent processing this data.  A useful managing tool for the LEED® 

management process should therefore account for centralized location to amass recurring data 

and focus the project team’s effort toward processing and completion of credit information in 

lieu of identifying necessary data. 

4.2.2 Time 

Once the direction of a project has been set, the next major project management 

criteria to be addressed involves incorporating a time element to facilitate progress tracking.  

Within the time element, the necessary data to track are key dates, i.e. construction start, MEP 

(mechanical, electrical, plumbing) startups, roof installation, client turnover, etc.  Tracking key 

dates is important to the LEED® administration management process in order to coordinate and 

schedule specific tasks for credit achievement. 

In addition to tracking key dates, it is beneficial to assign a time allowance to each 

specific task per credit to provide the LEED® administrator a feel of how specific project 

components, and the project as a whole, will be completed. The underlying principle behind this 

criterion is based on the cumulative effect of discrete time elements.  The summation of the 

total time allowed for each task leads to the total time allowed for each credit; this in turn leads 

to the total time allowed for each project (regarding the LEED® administration component – not 

the project construction).  A useful management tool for the LEED® management process would 

look at incorporating fields for Key Dates and Time allowances for each task to enable efficient 

monitoring of the project. 
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4.2.3 Budget 

A third component necessary to develop an effective LEED® project management tool 

addresses the project’s budget.  The budget in a sense is an extension of the time element 

discussed in the above time section and is particular to the management of the internal 

resources discussed previously.  Equally as important as identifying the activities and 

information associated with achieving the completion of a project, a management system must 

also consider the organization and tracking of the resources within the company performing the 

work. 

A useful management tool for the LEED® management process would look at tracking 

costs related to the time allocated by internal resources towards the completion of project 

specific tasks.  Tracking time of the internal resources subsequently leads to the cost of the 

LEED® administration process as a whole.  This is not to say that the LEED® management tool 

will substitute for accounting or cost control software.  The LEED® management tool’s primary 

function, after all, is to facilitate management; therefore, the software should incorporate a 

degree of interoperability between it and other resources used on a project.  The software 

chosen for this management tool is described in the following chapter. 
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CHAPTER 5   

DEVELOPMENT OF DATABASE 

5.1 Defined Database Parameters 

From the previous explanations of the collected data and the analysis of that data’s 

function in project management, the software selected for an efficient project management tool 

is a database, an organized collection of data.  In consideration of the sensitive nature 

of certain proprietary information, some details have been omitted in describing how the 

database is developed.  This section provides a general overview of database development. 

This thesis considered the Microsoft Access database management system (DBMS) to 

organize LEED® documentation and project management data. Microsoft Access was used as 

opposed to other DBMS such as FileMaker Pro, Oracle, or SQL Server primarily because it is 

accessible and easy to manipulate. Most businesses handle the Microsoft Office Suite, which 

includes Access, eliminating the need to purchase additional software to run the LEED® project 

management system.  Using the fairly inexpensive Microsoft Office Suite provides a cost 

savings.   

This database focuses on the project management aspects of the LEED® 

documentation and certification process for a project.  The database is also developed using a 

“two people beyond” approach meaning that a LEED® Management system will be self 

explanatory not only for the immediate user, but for a trainee of the immediate user, and one 

more trainee beyond that, and so on as needed for company change and expansion.  Due to 

the complexity and integrated nature of the data in LEED®, the development of this database is 

iterative. An initial “alpha” database is developed and assessed for operability. The identified 

elements are then incorporated into the “alpha” database for testing. 
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5.2 Database Development 

5.2.1 Table Types 

Tables comprise the fundamental building blocks of any database and are very similar 

to spreadsheets.  Table Types are the foundation and operate behind the scenes of this 

database.  The data for Table Types is compiled from the data elements identified in Chapter 3 

Data Collection.   

The Table Types are as follows: 

• 16 or 50 CSI Division Submittals Types 
• Contacts Types (External Resources) 
• Credit Standards Types 
• Credit Synergies Types 
• Credits Employee Types 
• Key Dates Types 
• Tasks Types 

 
5.2.2 Tables Combining Types (Queries) 

Tables allow one to create the framework for storing information in a database.  A 

database that only stores information does not utilize the full capabilities of the database. The 

real power of a database lies in its capabilities to answer more complex requests, or queries.  

Access queries provide the capability to combine data from multiple tables and place specific 

conditions on the data retrieved.  The table types in the previous section are used in creating 

queries that relate the data fields into logical relationships.  A listing of the relational tables from 

queries is as follows: 

• Contacts • Credits Info 
• Credits Standards • Credits Synergies 
• Employees • Projects 
• Projects Credits • Projects Credits Submittals 
• Internal Resources • Project Key Dates 
• Project Submittal Types • Project Tasks 

 

5.2.3 Database Input Forms 

Now, mechanisms are needed to place information into the tables.  Microsoft Access 

provides two primary mechanisms to achieve this goal.  The first method is to simply bring up 
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the table in a window by double-clicking on it and adding information to the bottom of it, just as 

one would add information to a spreadsheet. 

The second manner of data entry is via forms.  Access provides a user-friendly forms 

interface that allows users to enter information in a graphical form and have that information 

transparently passed to the database.  The figures below provide examples of the form method 

of data entry.  This method is less intimidating for the data entry operator but requires a little 

more work on the part of the database developer.   

The following series of figures represent the user screens (which are the forms) that 

are used to capture project specific data.  Fields that have a drop down arrow are predefined 

data elements provided by the tables.  Entering data into the forms automatically updates the 

tables behind the scenes. 

The initial form used to enter project specific information is the Project Information Form 

(Figure 5-1).  This form is the primary project management tool. 

 

 
 

Figure 5-1 Project Information Form 
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Tracking internal resources with regards to time worked on each tasks is key to project 

management.  This form (Figure 5-2) identifies tasks associated with each project; future 

development of this form is to link each task to specified credits. 

 

 
 

Figure 5-2 Project Internal Resources Form 
 

This Project Task Form (Figure 5-3) is oriented towards the actual LEED® process.  The 

list of tasks supplied is the tasks required to complete the credits for a LEED® project. 
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Figure 5-3 - Project Tasks Form 
 

This Credits Form (Figure 5-4) is to house all the credits identified in the LEED® 

Reference Guides.  Once populated, the credits will be available for use to assign applicable 

credits to projects and also when managing tasks assigned to internal resources.  
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Figure 5-4 Credits Form 
 

The form, Credits Standards (Figure 5-5), identifies which standards shall govern 

particular credits.  This data is necessary in order to confirm that a particular credit follows the 

LEED® specified standard.  
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Figure 5-5 Credits Standards Form 
 

Credit Synergies (Figure 5-6) are valuable to everyone on the design team by 

identifying interrelated elements of both design and construction.  Credit synergies are often 

overlooked during the preliminary design stages.  By incorporating this aspect of the database, 

it is hoped to aid in future projects at the schematic design phase. 
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Figure 5-6 Credits Synergies Form 
 

5.2.4 Reports 

Reports provide the capability to quickly produce attractively formatted summaries of 

the data contained in one or more tables and/or queries.  Through the use of wizards, database 

users can create reports in literally a matter of minutes.  Reports from the database may be 

tailored to the project needs.  The generation of reports illustrates the most efficient aspect of 

this relational database is compared to the existing spreadsheet system.  The report in Figure 

5-7 below was generated in less than one minute, while generating the same type of report 

using a spreadsheet takes considerable longer, and is not as accurate due to the lack of data 

integrity of each spreadsheet cell. 
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Figure 5-7 Example Project Assignments Reports 
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CHAPTER 6  

EVALUATION OF DEVELOPMENT 

The results of the analysis are illustrated and utilized as evidence to support the claim, 

Research Answer:  Microsoft Access Relational Database, is the actual database.  Such a 

database brings a level of standardization and acts to facilitate the coordination of 

documentation efforts.  The database consists of 24 data tables and 21 input forms.  The 

queries and reports are based on the user requests.   

The database will then be evaluated by applying a case study using Bloom’s 

Taxonomy.   The purpose of using Bloom’s Taxonomy is to demonstrate how an industry 

problem is solved via academic means.  This illustrates the achievement of ASCEBOK’s 

learning objectives.  “Bloom’s Taxonomy provides an appropriate framework for the definition of 

levels of achievement in the civil engineering BOK” (ASCE BOK Committee, 2008). 

By developing a LEED® specific project management database, the process of 

collecting, organizing, and analyzing the required documentation will become more efficient.  

With more efficient documentation, communication among the project team becomes 

predictable, thus saving time, which ultimately reduces management cost. 
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The fundamental question addressed at the comprehension level is:  Does the 

database organize the data identified in the knowledge level into proper relationships?   

At this level, the user and program will correlate the interconnectivity of the different 

LEED® points and parties involved in the design/construction/operation of the project. At this 

level, the theory of a relational database development is utilized.  The underlying aim of this 

level is to expose how most of the data is related. 

6.3 Application 

Application refers to the ability to use learned material in new and concrete situations. 

This may include the utilization of rules, methods, concepts, principles, laws, and theories. 

Learning outcomes in this area require a higher level of understanding than those under 

comprehension.  

The fundamental question addressed at the application level is:  Can the relationships 

identified in the comprehension level be applied to effectively manage a project? 

The user will be able to apply the knowledge of the LEED® rating system and 

comprehension of the point’s goals to illustrate to the owner, designer, and builder the LEED® 

process in a design charrette by the use of reports generated as needed.   For example, a 

specific report may be generated for a project that identifies all credits being attempted, the 

tasks required to complete those credits, the submittals necessary to accomplish the tasks and 

finally the external resources relevant to the submittal.  

6.4 Analysis 

Analysis refers to the ability to break down material into its component parts so that its 

organizational structure may be understood. This may include analysis of the relationship 

between parts, and recognition of the organizational principles involved. Learning outcomes 

here represent a higher intellectual level than comprehension and application because it 

requires an understanding of both the content and the structural form of the material.  

The fundamental question addressed at the analysis level is:  How is the database 

output useful in project management?  The output of the database generates reports quickly 
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and uniformly within seconds.   These reports contain project specific data such as project ID, 

project name, internal resource, external contacts, budgeted time and scheduling key dates, 

etc. 

6.4.1 Productivity 

The manipulation of data into usable reports is more efficient in the newly developed 

database than the existing spreadsheet system.  This is determined by the amount of time it 

takes to generate a report from the database (approximately 30 seconds) compared to the time 

it would take to generate the same report from the existing spreadsheets – which is an 

unknown at this time because the existing spreadsheets lack the data integrity and the 

appropriate data relationships. 

6.5 Synthesis 

Synthesis refers to the ability to put parts together to form a new whole. This may 

involve the production of a unique communication, a plan of operations (research proposal), or 

a set of abstract relations (scheme for classifying information). Learning outcomes in this area 

stress creative behaviors, with major emphasis on the formulation of new patterns or structure.  

Bloom defines synthesis as “the putting together of elements and parts so as to form a whole, 

to constitute a pattern or structure not clearly there before.”  

Rather than posing a question at the synthesis level, a solution is proposed: a Microsoft 

Access Relational Database, to collect, organize, maintain, and utilize LEED® specific data for 

effective and efficient project management.  The database actually enables a project manager 

to synthesize information into reports. 

6.6 Evaluation 

Evaluation is the ability to judge the value of material for a given purpose. The 

judgments are based on definite criteria. These may be internal criteria (organization) or 

external criteria (relevance to the purpose), and the student may deter mine the criteria or be 

given them. Learning outcomes in this area are highest in the cognitive hierarchy because they 
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contain elements of all the other categories, plus conscious value judgments based on clearly 

defined criteria.  

Evaluation is placed last in the cognitive domain; however, because it is regarded as 

requiring to some extent all the other categories of behavior, it is not necessarily the last step in 

thinking or problem solving (p. 185) At this level the user and program would normally be able 

to efficiently process the previously collected data and assess how it can be taken to the next 

level, and determine the obstacles in gathering the data.  However, this newly developed 

database has not been thoroughly tested.   

Although this newly developed database has not been tested to a quantifiable extent, 

further expandability of the database has been identified. The subsequent section identifies 

areas of further research for the database. 



52 
 

 

CHAPTER 7  

CONCLUSIONS AND RECOMMENDATIONS FOR FUTURE RESEARCH  

7.1 Conclusions 

The building industry needs a LEED® database to connect the phases of development, 

the designer to contractor, and the data to the templates.  In all project management, 

communication is a primary cause of delay.  This tool is an electronic communication avenue. 

This thesis concluded that the proposed LEED® specific project management database 

is necessary for the building industry.  Such a database will facilitate the coordination of the 

required documentation for a project to achieve the sought LEED® certification.  The database 

provides a platform on which to collect data, assign responsibilities, and track credit status, thus 

establishing a standardized LEED® documentation process. 

By developing a LEED® specific project management database, the process of 

collecting, organizing, and analyzing the required documentation will become more efficient.  

With more efficient documentation, communication among the project team becomes 

predictable, thus, saving time, which ultimately saves management cost.  It is also concluded 

that the proposed purpose, to provide more efficient documentation process and to facilitate 

project team integration, of the database is fulfilled. 

7.2 Recommendations for Future Research 

Further opportunities include: 

• Implementing this database with Building Information Modeling (BIM).  USGBC 

specifies that in the future, they intend to combine LEED® with BIM in order to 

increase user understanding and efficiency. 
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• Combining the database with a cost-estimating database to give a rough order of 

magnitude (ROM) cost of specific credits chosen for a project, and to show the 

changes in cost as credits are added or deleted from a project throughout the 

project timeline. 

• Another opportunity is that the current database is specific to LEED® ; however, 

the lookup tables for the specific LEED® credits are easily expandable to include 

any rating system such CSU’s Program for Environmental Responsibility, which 

uses Elements (example in APPENDIX I), very similar to credits (California State 

University, 2008). 

 



54 
 

APPENDIX A  

ASCE BOK LEARNING OUTCOMES
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