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Abstract 

Since 2003, Duke’s sustainable buildings policy has required that all new and retrofit 

buildings be LEED certified at a minimum, while ―every reasonable effort will be made to 

achieve silver or higher ratings.‖ As Duke University strives to achieve its commitments to 

become carbon neutral, green building will play an increasingly important role for campus 

sustainability. However, to date Duke has conducted no internal evaluations of the LEED 

process, and recent reviews of LEED scorecards show that Duke green buildings are achieving 

the least points possible in the energy category.  

Using qualitative interviews and case studies of LEED certified buildings, this study aims 

to evaluate the green building design and implementation process at Duke, and to provide useful 

feedback for improvements that might aid in the decision-making process. The results of this 

study emerged under five themes: (1) Environmental goals, (2) Motivation and perceptions, (3) 

Methods and criterion for financial analysis, (4) Communication and interaction of stakeholders, 

and (5) Timeliness. The results were analyzed from a Conventional versus Integrated Design 

framework, and concluding recommendations were made that would increase the practice of 

integrated design. 
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I. Introduction  

Leadership in Energy and Environmental Design (LEED) is a certification system that 

measures the design, construction and performance of green buildings, encompassing 

commercial buildings, residential buildings, schools and renovations. It has become the dominant 

green building certification program in the US, though other organizations such as Stanford 

University have created their own sustainable buildings guidelines, systems and standards.
1
 In 

2003, Duke introduced a sustainable buildings policy that required all new and retrofit buildings 

to be at a minimum LEED certified
2
*, while ―every reasonable effort will be made to achieve 

silver or higher ratings.‖
3
 The purpose of this study is to evaluate the green building design and 

implementation process at Duke using case studies of LEED certified buildings, and to provide 

useful feedback for improvements that might aid in Duke’s decision-making process.  

When LEED was first introduced in 1998, it encompassed only one category—energy 

performance. Today LEED works by tallying individual credit points across five areas including 

sustainable sites, water savings, materials selection and indoor environmental quality. For 

example, as shown in Table 1 below, within the Materials & Resources category, a project may 

garner three credit points for utilizing a certain amount of low-toxicity paint, adhesive/sealants 

and carpeting. 

                                                           
1
 Stanford Environmental Committee. Guidelines for Sustainable Buildings. March 2002. Accessed at 

http://sustainablestanford.stanford.edu/buildings  
2
 *Note there are four progressive ratings for LEED certification: 1) Certified 2) Silver 3) Gold 4) Platinum. 

3
 http://www.duke.edu/web/ESC/campus_initiatives/buildings/index.html 

http://sustainablestanford.stanford.edu/buildings
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Table 1. Possible LEED credit points, per category. 

Credit Credit Description 
Points 
possible 

Sustainable sites 14 

SS Cr 1 Site Selection 1 

SS Cr 2 Urban Density 1 

SS Cr 3  Brownfield Redevelopment 1 

SS Cr 4.1 Alternative Transportation, Public Transit Access 1 

SS Cr 4.2 
Alternative Transportation, Bicycle Storage & Changing 
Rooms 1 

SS Cr 4.3 
Alternative Transportation, Provide Low Emitting & Fuel 
Efficient Vehicles or Recharging Stations 1 

SS Cr 4.4 Alternative Transportation, Limit Parking Capacity 1 

SS Cr 5.1 Protect or Restore Habitat 1 

SS Cr 5.2 Maximize Open Space 1 

SS Cr 6.1 Stormwater Management: Quantity 1 

SS Cr 6.2 Stormwater Management: Quality 1 

SS Cr 7.1 Reduce Heat Island Effect: Landscaping/ Non-Roof 1 

SS Cr 7.2 Reduce Heat Island Effect: Roofing 1 

SS Cr 8  Light Pollution Reduction 1 

Water Efficiency 5 

WE Cr 1.1 Landscaping: Reduce Water Use 50%  1 

WE Cr 1.2 Landscaping: No Potable Use or No Irrigation 1 

WE Cr 2  Innovative Wastewater Technologies 1 

WE Cr 3.1 & 
3.2 Indoor Water Use: Reduce 20%, 30% 1 to 2 

Energy & Atmosphere 17 

EA Cr 1 Conserve Energy Compared to Baseline 1 to 10 

EA Cr 2.1 - 2.3 Renewable Energy, 5% - 20% 1 to 3 

EA Cr 3  Additional Commissioning 1 

EA Cr 4  Enhanced Refrigerant Management 1 

EA Cr 5  Measurement & Verification 1 

EA Cr 6  Green Power - 50% of building electricity 1 

Materials & Resources 13 

MR Cr 1.1 & 
1.2 

Building Reuse: Maintain Existing Walls, Floors & Roof 
75%, 100% 1 to 2 

MR Cr 1.3 
Building Reuse: Maintain Interior Non-Structural Elements 
50% 1 

MR Cr 2.1 & 
2.2 Construction Waste Recycling/Reuse: 50%, 75% 1 to 2 
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Credit Credit Description 
Points 

possible 

MR Cr 3.1 & 
3.2 Reused Materials: 5% , 10% 1 to 2 

MR Cr 4.1 & 
4.2 Recycled Content Materials: 5%, 10%  1 

MR Cr 5.1 & 
5.2 Local/Regional Materials: 20%, 50% 1 to 2 

MR Cr 6  Rapidly Renewable Materials 1 

MR Cr 7  Certified Sustainable Wood 1 

Indoor Environmental Quality 15 

EQ Cr 1  Outdoor Air Delivery Monitoring 1 

EQ Cr 2  Increased Ventilation 1 

EQ Cr 3.1  Indoor Air Quality Mgmt., During Construction  1 

EQ Cr 3.2 Indoor Air Quality Mgmt.,  Occupancy 1 

EQ Cr 4.1 Low-Emitting Materials, Adhesives & Sealants 1 

EQ Cr 4.2 Low-Emitting Materials, Paints 1 

EQ Cr 4.3 Low-Emitting Materials, Carpet 1 

EQ Cr 4.4 Low-Emitting Materials, Composite Wood 1 

EQ Cr 5  Indoor Chemical & Pollutant Source Control 1 

EQ Cr 6.1 Controllability of Systems, Lighting 1 

EQ Cr 6.2 Controllability of Systems, Thermal Comfort 1 

EQ Cr 7.1 Thermal Comfort, Comply with ASHRAE 55-1992 1 

EQ Cr 7.2 Thermal Comfort, Permanent Monitoring System 1 

EQ Cr 8.1 Daylight & Views, Daylight 75% of Spaces 1 

EQ Cr 8.2 Daylight & Views, Views for 90% of Spaces 1 

Innovation & Design 5 

ID Cr 1.1-1.4 Dependant on project 1 to 4 

ID Cr 2 LEED Accredited Professional on staff 1 

 

However, since LEED is a cumulative point system, an individual building could perform poorly 

in one or two groups and still garner LEED recognition.
4
 Though the purpose of LEED is to 

minimize environmental impacts and resource consumption, connecting earned LEED points to 

measurements of environmental and resource benefits can be difficult.  Despite the weaknesses 

of LEED however, private sector acceptance as well as support from governments and 

institutional organizations has resulted in a near doubling of LEED certifications each year since 

                                                           
4
 http://www.usgbc.org/DisplayPage.aspx?CMSPageID=222 
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1998.
5
 The following figures 1 and 2 illustrate the growth of LEED in the US over the past five 

years. 

Figure 1. Cumulative Commercial LEED Certified Projects.
6
  

 

 

 

 

 

 

Figure 2. Square Footage of Commercial LEED Certified Projects. 7 

 

 

 

 

 

 

In addition to meeting its 2003 policy, the university also has other goals beyond LEED 

                                                           
5
 Kibert, Charles. Sustainable Construction Green Building Design and Delivery. 2005 Wiley Publishing 

6
 US Green Building Council. About LEED. Slideshow presentation 2008. 

7
 Ibid. 
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certification in creating high performance green buildings. In 2007, Duke University President 

Richard Brodhead signed the American College and University President’s Climate 

Commitment,  committing Duke to achieving climate neutrality by a date of its choosing (this 

binding date has yet been set).
8
 Because energy use in buildings typically makes up 

approximately one-third of greenhouse gas emissions, energy performance within the 

University’s buildings will be instrumental to achieving carbon neutrality. As Duke moves 

towards climate neutrality, it seeks to improve upon the current status of its building 

performance by having more stringent technical requirements, as well as improving the design 

and process phases.  

Though all new Duke buildings post-2003 have either achieved LEED status or are 

currently going through the certification process, this does not describe the entire picture on 

environmental performance for the buildings or how building performance will affect the 

campus’ carbon neutrality. Interestingly, energy use in buildings renovated to meet LEED has 

not necessarily decreased. Recent energy audits post-construction on two renovations showed an 

actual increase in energy usage after LEED renovation in comparison with the buildings before 

LEED status.
9
 In looking closely at a sample of 20 such buildings that have been completed 

since 2003 (Table 2), the average Duke LEED building scored lowest in the energy category 

receiving only 28% of the points possible
10

. This performance is telling since LEED Energy & 

Atmosphere points are reflective of projected post-LEED energy operations, whether post-LEED 

energy use is monitored, and whether energy sources are green or renewable.  Given these 

                                                           
8
 http://www.presidentsclimatecommitment.org/html/commitment.php 

9
 Franken, Jason. Green Building at Duke University: Potential Energy Savings and GHG Benefits Achieved by 

Renovating Existing Residence Halls. Duke University Masters Project. May 2008. 
10

 Note: There are 17 credit points possible within the Energy & Atmosphere category. Not included are three 

Energy & Atmosphere Prerequisite standards that all LEED buildings must fulfill. Beyond the requirements, the rest 

of the measures and points are discretionary.   
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confounding data, and given that to date Duke has conducted no internal evaluations of the 

LEED process, a study of recent Duke LEEDS processes may be valuable and instructive.  

Table 2. Percentage of total possible LEED points achieved by individual category for the 

average Duke LEED Building. 

 

 

II. Objective and Background: 

This study has two primary objectives: 

1) Explore the design and project delivery process for green buildings at Duke from the 

decision-maker and stakeholder perspective in order to enable Duke University decision 

makers to understand the strengths and weaknesses of the current models for the project 

design and delivery process; 

2) Form recommendations to further improve the process and sustainable building 

performance. 

Decision-makers and stakeholders 
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Though there is room for every project to be different, within a typical LEED process for 

commercial buildings the main stakeholders and decision-makers are considered to be the owner, 

architect/designer and contractor/construction company. Often, these decision-maker entities are 

not just one person, but a team or group. The owner typically generates the project requirements 

and basis of design or building needs. Architect/designers create the building drawings including 

major mechanical systems, while contractors/construction managers carry out the drawings 

through the building and delivery phase.  In its reference guide, the United States Green Building 

Council (USGBC) lists the suggested main decision-makers for specific categories and credits 

(Table 3), but posits that ―the decision-making responsibility matrix is not intended to exclude 

any party, rather to emphasize those credits that are most likely to require strong participation by 

a particular team member.‖
11

  

Table 3. LEED Credit Decision Makers  

Credit Credit Description 

Owner 
Decision-
Making 

Design 
Team 

Decision-
Making 

Contractor 
Decision-
Making 

Sustainable sites       

SS Cr 1 Site Selection   x  x  

SS Cr 2 Urban Redevelopment x      

SS Cr 3  Brownfield Redevelopment x  x    

SS Cr 
4.1 

Alternative Transportation, Public Transportation 
Access x      

SS Cr 
4.2 

Alternative Transportation, Bicycle Storage & 
Changing Rooms x      

SS Cr 
4.3 

Alternative Transportation, Alternative Fuel 
Refueling Stations   x    

SS Cr 
4.4 Alternative Transportation, Parking Capacity x  x    

SS Cr 
5.1 Protect or Restore Habitat x  x  x  

SS Cr 
5.2 Maximize Open Space x  x    

                                                           
11

 US Green Building Council. LEED-NC Version 2.2 Reference Guide. 2008. 
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Credit Credit Description 

Owner 
Decision-
Making 

Design 
Team 

Decision-
Making 

Contractor 
Decision-
Making 

SS Cr 
6.1 Stormwater Management: Quantity x  x    

SS Cr 
6.2 Stormwater Management: Quality   x    

SS Cr 
7.1 

Reduce Heat Island Effect: Landscaping/ Non-
Roof   x  x  

SS Cr 
7.2 Reduce Heat Island Effect: Roofing   x  x  

SS Cr 8  Light Pollution Reduction   x    

Water Efficiency       

WE Cr 
1.1 Water Efficient Landscaping, 50% reduction     x  

WE Cr 
1.2 

Water Efficient Landscaping, No Potable Use or 
No Irrigation   x  x  

WE Cr 2  Innovative Wastewater Technologies     x  

WE Cr 
3.1 & 
3.2 Water Use Reduction: 20%, 30%     x  

Energy & Atmosphere       

EA Cr 1 Optimize Energy Performance   x   

EA Cr 
2.1 - 2.3 Renewable Energy, 5% - 20%   x   

EA Cr 3  Additional Commissioning x x x 

EA Cr 4  Enhanced Refrigerant Management   x   

EA Cr 5  Measurement & Verification   x   

EA Cr 6  Green Power - 50% of building electricity x     

Materials & Resources       

MR Cr 
1.1 & 
1.2 

Building Reuse, Maintain Existing Walls, Floors 
& Roof: 75%, 100% x   x   

MR Cr 
1.3 

Building Reuse, Maintain Interior Non-Structural 
Elements: 50% x  x    

MR Cr 
2.1 & 
2.2 Construction Waste Recycling/Reuse: 50%, 75% x  x  x  

MR Cr 
3.1 &  

Reused Materials: 5% , 10%     x  3.2 

MR Cr 
4.1 & 
4.2 Recycled Content Materials: 5%, 10%    x  x  
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Credit Credit Description 

Owner 
Decision-
Making 

Design 
Team 

Decision-
Making 

Contractor 
Decision-
Making 

MR Cr 
5.1 & 
5.2 Local/Regional Materials: 20%, 50%   x  x  

MR Cr 6  Rapidly Renewable Materials   x  x  

MR Cr 7  Certified Wood   x  x  

Indoor Environmental Quality       

EQ Cr 1  Outdoor Air Delivery Monitoring    x   

EQ Cr 2  Increased Ventilation    x   

EQ Cr 
3.1  Indoor Air Quality Mgmt., During Construction      x  

EQ Cr 
3.2 Indoor Air Quality Mgmt.,  Before Occupancy     x  

EQ Cr 
4.1 Low-Emitting Materials, Adhesives & Sealants   x    

EQ Cr 
4.2 Low-Emitting Materials, Paints    x x  

EQ Cr 
4.3 Low-Emitting Materials, Carpet   x    

EQ Cr 
4.4 Low-Emitting Materials, Composite Wood   x   x 

EQ Cr 5  Indoor Chemical & Pollutant Source Control   x    

EQ Cr 
6.1 Controllability of Systems, Lighting   x    

EQ Cr 
6.2 Controllability of Systems, Thermal Comfort   x    

EQ Cr 
7.1 

Thermal Comfort, Comply with ASHRAE 55-
1992   x    

EQ Cr 
7.2 Thermal Comfort, Permanent Monitoring System  x x    

EQ Cr 
8.1 Daylight & Views, Daylight 75% of Spaces   x    

EQ Cr 
8.2 Daylight & Views, Views for 90% of Spaces   x    

Innovation & Design       

ID Cr 
1.1-1.4 Dependant on project x x x 

ID Cr 2 LEED Accredited Professional x x x 

 

At an institutional university setting, however, the lines of decision-makers vary to a 

degree. The owner not only includes the building end user or program, i.e. the Dean of the Pratt 
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School of Engineering for the CIEMAS building, but would also include the larger University 

hierarchy and representatives from Duke Facilities and Management. For every Duke building 

project there is a project manager representing the University, who is the sole person interacting 

with all levels of stakeholders, including end users, architect/designers, contractors/construction 

and so forth. Project managers are in charge of the capital budget, hiring, contracts and 

interfacing with the various service providers. 

Project Design and Delivery Process 

The project design and delivery process is defined as the progression of a building project 

from start to finish; from the initial phases or pre-design or concept creation, to commissioning 

and completion. The typical project design and delivery process includes: 

1) Concept: a project idea is introduced to the campus leadership. This element can either 

take place from the bottom up, such as the demand for a new building from faculty and 

students, or from top administrative officials down. 

2) Programming: the building owner/end user or the project manager formalizes the needs 

and requirements of the building for functional use, and what the needs of the building 

occupants will be. 

3) Schematics: the architect prepares drawings of the design concept and begins planning 

for project infrastructure and materials.  

4) Design: the architect prepares more detailed drawings for the design developed in the 

schematics phase, and incorporates detailed technical analysis of the building systems. 

5) Construction: design is carried out through general contractors or construction 

managers. 
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Depending on the project or organization, there may be other steps as well such as feasibility 

review, a permitting phase, bidding, or close-out and commissioning.
12

 A model for the project 

design and delivery process, as outlined under the Duke Medical Health Center & Health System 

Architect, including added steps and reviews is shown below.  

Figure 3. Duke Medical Health Center Architectural Construction/ Project Process.
 13

 

 

                                                           
12

University of California-Berkeley. Project Approval.  http://www.cp.berkeley.edu/FS_Info/pa-betaweb/main.htm 

Stanford University, Project Management a Department of Land, Buildings & Real Estate. Project Delivery Process 

Manual : Volumes 1 and 2. http://lbre.stanford.edu/dpm/PDP_volume_1_2  
13

 Duke University Medical Health Center & Health System Architect. Architectural Construction/ Project Process. 

http://architect.duhs.duke.edu/modules/duhsarc_prcs/index.php?id=1  

http://www.cp.berkeley.edu/FS_Info/pa-betaweb/main.htm
http://lbre.stanford.edu/dpm/PDP_volume_1_2
http://architect.duhs.duke.edu/modules/duhsarc_prcs/index.php?id=1
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As seen above, in a traditional or conventional project the design and project process is 

essentially linear with decoupled phases.   

LEED administrative process  

 In conjunction with the design and delivery process is the LEED paperwork process 

which involves the following steps: 

1) Project registration: may be done during the general design or construction phase. Early 

registration during the design phase ensures that the US Green Building Council reviews 

potential credit goals, and whether credit points can be anticipated. 

2) Track project and document achievement: ensures proper measurements and 

documentation for submittals. 

3) Apply for certification: after the construction phase, all the documents and submittals 

are sent in. USGBC then officially awards or denies credits, and LEED certification 

thresholds are assigned. 

Integrated Design 

Regardless of whether a building is utilizing LEED as a metric, one alternative to the 

traditional or conventional design process is Integrated Design. Integrated Design, also known as 

holistic design, is defined as a process with an emphasis on integrating different aspects of the 

building design, where all of the design variables that affect one another are considered together, 

and resolved in an optimal fashion. The Integrated Design Process (IDP) is not a formula, but 

instead a flexible method that is iterative and non-linear. IDP turns towards the concept of the 

―Master Builder‖ where the entire team including the building owner, architect, designer, general 
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contractor, engineers and subcontractors work together through the process. Though there are no 

exact rules for IDP, integrated design is often characterized by the following:
14

  

 Motivation and competence- a qualified project starts with team members who are 

willing to achieve high quality design, to provide a wide range of technical and 

communication abilities and deviate from traditional practices. 

 Inter-disciplinary work- between architects, engineers, costing specialists, operations 

people and other relevant actors right from the beginning of the design process; 

 Discussion- of the relative importance of various performance issues and the 

establishment of a consensus on this matter between the different stakeholders. This 

typically necessitates more time at the beginning of the process for charettes and 

meetings. 

 Clear articulation of performance targets and strategies- to be started in the pre-

project stage and updated throughout the process by the design team. Application of 

different analytic and evaluative tools as necessary.  

 Whole-building level budgeting- no strict separation of budgets for individual 

building systems, such as HVAC or the building structure. This reflects the 

experience that extra expenditures for one system, e.g. for sun shading devices, may 

reduce costs in other systems, e.g. capital and operating costs for a cooling system. 

 The addition of a specialist- in the field(s) of energy, comfort or sustainability, and/or 

the addition of subject specialists (e.g. for daylighting, thermal storage etc.) for short 

consultations with the design team. In some cases, a Design Facilitator may be added 

to the team, to raise performance issues throughout the process and to bring 

specialized knowledge to the table. 

 Energy modeling – for the testing of various design assumptions throughout the 

                                                           

14
 British Columbia Green Building Roundtable. Roadmap for the Integrated Design Process. Accessed at 

http://www.metrovancouver.org/buildsmart/design/Pages/Integrateddesignprocess.aspx    on Jan. 11, 2009. 

  

http://www.metrovancouver.org/buildsmart/design/Pages/Integrateddesignprocess.aspx
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process, to provide relatively objective information on this key aspect of 

performance.  

 Integrative design differs from conventional design in that it is iterative instead of linear, 

inclusive instead of separating stakeholders, and utilizes specific types of analysis in decision-

making that may increase up-front costs but decreases overall building life costs. A table 

comparing the frameworks is shown below.  

Table 4. Paradigm of the Conventional Design Process vs. Integrated Design Process 

Conventional Design Process Integrated Design Process 

Involves team members only when essential Inclusive from the outset 

Less time, energy, and collaboration exhibited in 
early stages Front-loaded — time and energy invested early 

More decisions made by fewer people Decisions influenced by broad team 

Linear process Iterative process 

Systems often considered in isolation Whole-systems thinking 

Limited to constrained optimization Allows for full optimization 

Diminished opportunity for synergies Seeks synergies 

Emphasis on up-front costs Life-cycle costing 

Typically finished when construction is complete Process continues through post-occupancy 

Seeks to minimize time and professionals 
involved 

 May be more time intensive and increase 
administrative costs  

 

III. Methods 

To accomplish the research objective, this study used qualitative evaluation methods. The 

goal of most evaluations is to provide useful feedback to a variety of audiences including 

sponsors, client-groups, administrators, staff, and other relevant constituencies by ―examining 

the delivery of the program or technology, the quality of its implementation, and the assessment 
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of the organizational context, personnel, procedures, inputs, and so on.‖
15

 Evaluation is defined 

as ―the process of collecting and analyzing evidence, then disseminating the findings to 

identified audiences so that policy and programmatic judgments and decisions can be made.‖
 16

  

Outlined below is the series of steps or significant components of an evaluation: 

1. Study initiation: includes deadlines, notification of department heads and appropriate 

stakeholders, contacts. 

2. Literature search: review both organizational policies and the substantive literature. 

3. Formulation phase: develop issues and frame evaluation questions. 

4. Data collection and analysis: determine availability of data, decide on sampling 

methodologies, plan analytical tools to anticipated data. 

5. Communicating evaluation results: prepare appropriate briefings, resolve 

dissemination procedures for evaluation findings. 

6. Write recommendations: identify options if appropriate. 

7. Closing procedures: classified material handling, report annotation, workpaper 

preparation. 

8. Follow-up: after six months, determine the status of suggested changes, approved 

recommendations, and attempt to measure impact of the evaluation.
17

  

All components of the preceding framework were incorporated in this research study, except for 

the follow-up stage, which was precluded by time limitations of the study. At study initiation in 

November 2008, Duke building management staff were notified by Tavey McDaniel Capps, the 

University Sustainability Manager, about the study and potential interviews and timelines were 

determined. I subsequently undertook an initial literature review of organizational policies, green 

building and the LEED program to obtain a solid basis of knowledge of green building 

                                                           
15

 Trochim, William and James Donnelly. The Research Knowledge Methods Base. Atomic Dog Publishing. 2006. 

http://www.socialresearchmethods.net/kb/intreval.htm 
16

 Sonnichsen, Richard. High Impact Internal Evaluation: A Practitioner‘s Guide to Evaluating and Consulting 

Inside Organizations. Thousand Oaks, CA: Sage Publishing. 2000. 
17

 Ibid. 

http://www.socialresearchmethods.net/kb/intreval.htm
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terminology, design, and performance standards. During the formulation phase, I wrote an 

interview guide.  

I conducted semi-structured interviews with stakeholders during the months of December 

2008 and January 2009. Unlike structured interviews, with a set script of sequential questions, 

semi-structured interviews have a more flexible and fluid structure that allows data to be 

generated interactively. The semi-structured interviews conducted for this project were organized 

around an interview guide containing questions and topic areas to be covered during the course 

of the interview. The aim is usually to ensure flexibility in how and in what sequence questions 

are asked, and in whether and how particular areas might be followed up and developed with 

different interviewees. Advantages include that the interview can be shaped by ―the 

interviewee’s own understandings as well as the researcher’s interests, and unexpected themes 

can emerge… The semi-structured interview is intended to generate interviewees’ accounts of 

their own perspectives, perceptions, experiences, understandings, interpretations and 

interactions. A more standardized and structured interview might risk overlooking events and 

experiences that are important from the interviewee’s point of view, that are relevant to the 

research but have not been anticipated, or that are particular to interviewees’ ways of 

perceiving.‖
18

   

Out of approximately twenty building projects on Duke’s campus post-2003, only nine 

buildings had completed the LEED certification process; the remaining eleven buildings were 

either currently registered but awaiting documentation review or awaiting completion of 

construction (Table 5). Since the remaining eleven buildings had not completed the full design, 

construction and delivery process, analysis of those projects was not included for this study.  

                                                           
18

 Lewis-Beck, Michael et al. The Sage Encyclopedia of Social Science Research Methods. Sage Publishing. 2004. 
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Table 5. Duke LEED Buildings: Level and Status of Certification  

Name Status Level 
Stakeholder(s) 
interviewed? 

Kilgo phase II Certified Certified  

Kilgo phase III Certified Certified  

CIEMAS  Certified Silver Y 

Law School Addition Certified Certified Y 

FFSC Certified Silver Y 

MSRBII Certified Silver Y 

Nursing Certified Silver Y 

Smart Home Certified Platinum Y 

Smith (LEED EB) Certified Certified Y 

Bell Tower  Registered Target Silver   

Rubenstein Registered Target Certified   

Perkins (Bostock) library Registered Target Silver   

Old Art Museum Registered Target Silver   

Fuqua Registered Target Certified   

OSTC Registered Target Gold   

DCIM Registered Target Certified   

Law School Commons Registered Target Certified   

Few Quad Renovation Registered Target Silver   

East Campus Steam Plant Registered Target Certified   

Smith Warehouse Renovation Registered Target Gold   

Approximately ten stakeholders were interviewed representing the nine LEED-certified 

buildings (Table 6). Interview subjects represented project managers, building owner/end users, 

contractor/construction managers, and an architect. Five of the interviewed stakeholders 

participated in more than one of the nine projects, and were thus able to answer questions and 

give comparative perspectives about different buildings. Two stakeholders represented the Duke 

Medical Health Center, which from the perspective of facilities management is operationally 

separate from the University side. The university project manager in charge of two LEED 
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certified buildings, Kilgo Phase II and III, was no longer an employee with Duke and 

unreachable. Thus information about main contacts for outside stakeholders involved was also 

unobtainable for these two completed projects.   

Table 6. Stakeholder interviewed per building. 

 Building Name 

Stakeholder CIEMAS 
Law 
School FFSC MSRBII Nursing 

Smart 
Home Smith 

Project 
Manager       

Architect       

Contractor             

End User             

I obtained an IRB exemption for human subject research for this research. In order to 

protect confidentiality, interviewee names will be withheld in this report, and interviewees will 

be referred to as their stakeholder titles (i.e. Project Manager #). Nine semi-structured interviews 

were conducted in person, and one was conducted by telephone. Interviews varied greatly in 

length, from 25 minutes to 90 minutes, with most interviews lasting approximately 45 minutes. 

Interviews were recorded on a digital voice recorder, and then transcribed verbatim.   

My interview guide was formed initially through development of a list of four factors 

likely to affect building performance and the design and project delivery process:  

1) the level of green building knowledge and experience for managers 

2) administrative processes 

3) demands and specifications from building owners 

4) building type (i.e. offices and classrooms versus lab space) 

This list of factors was developed into the following interview guide. Note that actual questions 

differed in each interview based on response.  

o Please describe your job title and/or role in the project.  
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o What experience did you have with green building prior to working on _______?  

 

o How did you define the environmental and sustainability goals for the project? How did 

you decide on those goals?  

 

o Describe criteria used in hiring considerations for contractors or subcontractors.  

 

o Which factors were considered when deciding upon design options and major mechanical 

or electric systems?  

 

o What kind of financial analysis or cost-benefit analysis was used in order to make project 

decisions? Was energy modeling used? How and to what extent?  

 

 After completing and reviewing five interviews, I came across further information about 

Integrated Design, and realized that the issues I had noted and observed in my first 5 interviews 

fit within the conventional comparative model for different Integrated Design frameworks. Thus 

I began to form a new hypothesis for the research based around the Integrated Design 

framework. Other questions and themes were added for subsequent interviews that would shed 

further light on if or how Duke buildings fit within that framework. Such questions included: 

  

 After the completion of all ten interviews, data reduction then took place. Data reduction 

refers to the process of ―selecting, focusing, simplifying, abstracting and transforming the ―raw‖ 

Question Asked Reason for asking question 

How often, and which stakeholders, held 

meetings?  

Qualify interaction and communication between 

stakeholders 

What exact disciplines or professionals 

involved, such as consultants or 

subcontractors that were included in the 

decision-making?  

Find level of involvement of specialists in the 

process 

At what point were these other decision-

makers brought on? ibid. 

How were budgets allocated for the 

project?  

See if there was strict separation for budget 

costs. Describe how different project managers 

dealt with increased costs of green building. 
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data that appear‖ in written field notes or transcriptions.
19

 Coding was performed using NVivo 8, 

a qualitative analysis program, and focused on hypotheses, conceptual frameworks, and key 

variables related to the research questions. Coding ―is the analytic process of examining data line 

by line or paragraph by paragraph for significant events, experiences, feelings and so on, that are 

then denoted as concepts.‖
20

  It makes visible some of the data’s components; research choices of 

which pieces of data to code, which to exclude, patterns summarizing large or relevant parts of 

the data, and what the evolving story is, are all part of the methodology and analysis.
21

 The 

overall methodology for analysis following data collection is represented with the following 

diagram: 

 

 

 Initial coding through NVivo 8 presented several broad points of interests that were 

relevant to the research question, and memoing created connections and patterns between codes.  

Memoing focuses on the emerging concepts of the analysis and is ―the theorizing write-up of 

ideas about codes and their relationships… they do not just report data, but they tie different 

pieces of data together, or they show that a particular piece of data is an instance of a general 
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concept.‖
22

 Sorting or drafting clarified how the coding, patterns and summaries would be 

presented, and which patterns or themes fit within the Integrated Design Framework. Writing 

presented the discussion of the data and analysis. 

 

IV. Results & Analysis 

I organized the results of my analysis into five themes (1) Environmental goals, (2) Motivation 

and perceptions, (3) Methods and criterion for financial analysis,  (4) Communication and 

interaction of stakeholders, and (5) Timeliness. The results and analysis will be discussed from 

the perspective of both Conventional and Integrated Design, and often will include aspects that 

are neutral to both frameworks but may have affected ultimate building performance.  

Environmental goals of building projects  

Connecting LEED points or levels to measurements of environmental and resource 

benefits can be difficult,
23

 and could be described more as a means to an end. Thus I was curious 

to observe whether stakeholders had other environmental or sustainability goals for building 

projects, either more broadly or more specific than what was required by the university. Were 

there thresholds for certain categories or natural resource areas, such as amount of water or 

energy savings, or materials reuse?  

Architect 1 described the goal of sustainability more as a goal of longevity:   

                                                           
22
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―You look at the Duke buildings that were built 80 years ago... in some ways 

those buildings were built in a sustainable way--the roofs have a lifetime 

guarantee or 75 years, and we're beginning to think about replacing those.‖  

Though longevity is an important concept in sustainable building systems, roofing 

systems play an important role in heating and cooling loads, and thus regulating energy 

demand. Regarding the design of a roof, the emphasis on longevity minimizes the sense 

of the systems whole. 

―[there was] a recognition of the need to make a building have better mechanical 

system-- what I didn‘t say was being more energy efficient. So that would be 

mechanical systems that would last longer, less reason to go in and fix the fan 

that will break. A developer will get a cheap system and then say eh, that‘s your 

problem.  There was an attitude that we were doing things that towards making 

better buildings that would last, which is a big part of LEED, I think.‖  

Though the stakeholder was clearly thinking in terms of time and durability, his 

comments clearly did not incorporate systems thinking.  

None of the other respondents discussed longevity as a sustainability goal, marking a lack 

of consensus about which environmental aims were important. Otherwise, with the exception of 

stakeholders from the Duke Smart Home, all respondents cited LEED Certified or Silver as the 

environmental goal. In response to whether there had been specific targets for the energy 

category, Project Manager 3 could not remember and explained ―It was tough getting it, so it was 

the minimum that LEED required of us.‖  

  Why weren’t there more specific or clear environmental targets? In responding to what 

the environmental goals were for building project(s), one half of the respondents discussed trade-

offs and other needs that had to be balanced with LEED and environmental performance. The 

more frequently discussed, basic parameters included:  

1) Costs; 
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2) Scope;  

3) Time; and 

4) Quality.  

Other trade-offs, inherent to the design and building process and the purpose of the building use, 

also came up in interviewee responses:  

―People are always worried about doing a lot extra. What is this really going to 

mean in terms of constructability? Is it going to make the construction process 

more difficult? From my stand point, it‘s more about: how is this going to 

constrain the project? Cost? Constructability? And more important, functionality 

of the space…‖         –End-user 2 

Interestingly enough, however, construction managers were not brought onto projects before 

design completion, thus concerns about constructability are constrained to only the decision-

makers involved during the design phase.  

 Certain projects were allowed to make the aforementioned trade-offs in order to achieve 

stronger environmental performance. Programming was discussed as the motivator or 

justification for making trade-offs and leaning towards strong green design features over other 

factors:  

―Each project has an intent or goal-- the dollar value supported from a business 

point of view. Some have business plan support or internal priority.‖  –Project 

Manager 1 

Buildings that were mentioned as examples where budgets were increased or time-frames and 

schedules changed were the Duke Smart Home and the Duke Marine Lab at Beaufort.  

Perceptions and Motivations 

 In the field of environmental management, stakeholder’s differing environmental 

perceptions and values can lead to debate or controversy,
24

 and can influence their behavior and 
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decisions. One prescriptive component of Integrated Design that is more difficult to measure in 

comparison with Conventional Design is motivation—with IDP, team members must be invested 

in the green building process  and be willing to achieve a high level of environmental 

performance.   

 A generally positive attitude towards LEED and sustainable design was evident. Project 

Manager 2 stated that ―Everybody likes to say that we have a LEED building at Duke, they want 

to get involved in a LEED project…it works out for everyone.‖ Six of the respondents had 

positive comments to say about LEED and sustainability, three respondents were generally 

neutral, and End-user 1 had several negative things to say about the system, including ―There 

were some aspects [of LEED], when it comes to things like lighting and classrooms, that I thought were 

silly.‖ Not surprisingly, End-user 1 was cited by another stakeholder as arguing against some of 

the energy efficiency measures that were proposed.  

 In discussing LEED, however, a common view of participating in LEED was that it was 

―a point chase‖ or as End-user 1 stated, ―sort of this game where you‘re trying to get points.‖   

Project Manager 2 explained the logic as ―in a way you look for the best way to get points per 

dollar. And that‘s what we wound up doing at CIEMAS and at French.‖  LEED points that 

several stakeholders discussed as ―easy‖ or ―cheap‖ included bicycle racks, showers or 

transportation connectivity. Though these choices may be a cost-efficient way of garnering 

LEED recognition, they are not necessarily equivalent to ensuring better green buildings nor 

environmental performance; furthermore, such attitudes toward LEED shows lack of motivation 

to try less traditional means of achieving green design.      
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 Perceptions on the purpose of LEED varied, revealing a lack of consensus. Several 

stakeholders made comments that revealed an anthropocentric view on LEED versus 

environmental. Four stakeholders discussed the user experience, and being able to physically 

experience green features such as natural lighting, views or improved ventilation.  Project 

Manager 4 emphasized that ―basically LEED is about improving the environment for the people 

who work inside the building.‖  Architect 1 discussed the usefulness or LEED more as a tool for 

learning, rather than a benchmark or metric:  

―…anything that‘s been able to raise the awareness to do a more credible job, to 

do this mysterious thing of creating a more sustainable environment-- whether it 

be LEED, or the recycling programs, or the president signing the commitment to 

carbon neutrality, or the trustees asking for more PR, or more student programs-- 

to me it‘s a full court press.... So a scorecard? Yeah, sure, why not?‖  

 

Though the learning exercise and high-end user experience are all beneficial aspects of LEED, 

the perspective that these are the main purpose of the LEED program may hinder the 

achievement of measureable results regarding more specific areas such as energy performance.  

Another theme that arose from interviews was low willingness to pay for green design. 

When notified that all new buildings would have to be at a minimum LEED certified, Project 

Manager 5 was not given any increase in budget and was also told by a University head that    

―—and none of us knew any better at this point—‗LEED doesn‘t cost any more.‘‖ Duke has 

announced that since the implementation of its 2003 policy, construction of subsequent LEED 

buildings have only increased capital costs by 1%.
25

 The research literature, however, cites that 

there will be cost premiums for different levels of LEED certification: 0-2% for LEED Certified, 

1-4% for LEED Silver, and 2-5% for LEED Gold.
26

 True willingness to achieve high quality 

design and deviate from traditional practices may necessitate the willingness to pay more 

                                                           
25

 http://www.duke.edu/sustainability/campus_initiatives/buildings/index.html  
26

 Yudelson, Jerry. Green Building Through Integrated Design. McGrawhill 2009.  

http://www.duke.edu/sustainability/campus_initiatives/buildings/index.html


 30 

upfront. 

Methods and criterion for financial analysis  

Conventional design places emphasis on up-front costs, while integrated design 

emphasizes lifecycle costing methods. Though energy efficient technologies and integrated 

design may increase initial expenditures, if done properly integrative design may save money 

over the long run by decreasing heating or cooling loads, energy needs and annual energy 

usage.
27

  

How were financial decisions made when deciding to include or exclude certain design 

features that could save energy? All project managers cited Return On Investment (ROI) or 

Simple Payback Period as the main metric used on all projects for decisions regarding large or 

unconventional systems:   

―7-10 years is probably not too much. You are stretching it a little bit because are 

you really going to pay $270,000 for a heat recovery wheel? Well, yeah, we could 

do it because energy costs are going to rise anyway.‖ –Project Manager 2 

Surprisingly however, not all stakeholders or projects had the same criterion—Architect 1 cited a 

twenty year payback period as acceptable because  

―in the end, what you‘re saying is that you made a contribution. What you‘re 

saying about this University is that you believe it‘s going to be around for 

awhile.‖  

On a very different timeframe was End-user 2, who spoke about a three year time horizon as 

―the cut-off rate if something was worth spending.‖   

Though some lifecycle costs were calculated by the engineer for projects at the Medical 

Center, stakeholders there cited an administrative structure where capital budgeting versus the 
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operating finance department is kept separate; thus operating costs were not always taken into 

account when making final decisions for building features. The emphasis on up-front costs is a 

hallmark of conventional design, but decreases the opportunity for energy and economic savings 

over the life of a building. 

 Besides payback periods, another means of analysis was the concept of pre-determined 

portions of costs for specific systems, or divisions as discussed by Architect 1:  

―There are 16 divisions in a building. Under Division 8 is windows and walls and 

doors ... Under 15 it‘s electrical…So, you can take a building of a certain type 

and put a percentage value on each of those divisions. So structure is about 10%. 

It could be 12% if it‘s very difficult or a Frank Gehry building, it could be as 

much as 20%. So what you could do is look at a contractor and say Tell me what 

are the percentages. For a LEED building, if you see mechanical where it‘s 30%, 

and you suddenly see the cost estimate is 40%, you understand that there‘s 

something really screwy or there‘s gotta be a reason.... You can do the same thing 

with LEED, you can say add up, tell me all the places where you think we‘ve done 

things that are not standard.‖ 

 

Strict budgets for individual building systems, such as HVAC or the building structure, is 

typical in Conventional Design. Integrated Design discourages this separation, in order to 

reflect the reality that extra costs for one system, such as sun shading devices on the 

building structure, may reduce costs in other systems such as the capital and operating 

costs for a cooling system. 

Communication and stakeholder interaction 

 Communication among stakeholders was often difficult, primarily over issues of budget. 

Difficult conversations about budgeting typically arose after contractors were finally brought 

onto the process, after large parts of design had already been completed:  

―You‘d produce a set of drawings and specs…they [the construction contractors] 

look at it for a couple of weeks, they look at the prices. Cabinetry work, piping, 

electrical work, and they‘ll give a number. … so you‘ve got base prices, 

overhead, and this mysterious thing called profit. And they submit a price… [but 
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then] some people play some pretty amazing games. Like Bidding By Exclusion-- 

so they look for all the things the owner and architect have forgotten, they figure 

the value of those, discount those, and then they go for change orders. And that‘s 

why you hear all kinds of battles, the fact that people are charging change orders, 

because they change this game.‖    --Architect 1 
  

Contractor 1 brought up the problem of over budgeting, but from the other side, with the 

error lying on other stakeholders:  

―Designer architects are given a 50 million dollar building plan—‗we want to do 

this‘—and they design a $90 million building and the client‘s very impressed by 

it. And the designer‘s like ‗Yeah you can do that for $50 million,‘ and they come 

to us and we say ‗You‘ve got to be kidding me.‘‖  

At Duke, contractors do not meet with architects/designers until much of design and 

drawings are already complete. 

 Practitioners of Integrated Design cite such conflicts as typical, and an effect of a lack of 

communication, interaction and early involvement from contractors/construction managers. In 

Conventional Design, architect/designers are purposefully kept separate from contractors/ 

construction managers. Theoretically, this is to keep down project costs since contractors 

typically are paid ―by the pound‖ or a percentage of the overall building cost. Building owners 

would want contractors uninvolved in the design process, since contractors could then try and 

push for more expensive buildings and thus higher pay. However, IDP argues that there are ways 

to structure payment to get around this issue.  

 Typically, the introduction of the contractor cost estimates was the point where Value 

Engineering came into the process. Value Engineering, somewhat similar to cost-benefit 

analysis, refers to the process of looking at items line-by-line, and judging the value of items as a 
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ratio of function to costs. Basic functions are preserved, but value can be increased by either 

improving function or, more routinely, by decreasing the cost. 
28

 As  Contractor 1 stated,  

―that‘s when you see solar panels come down and HVAC systems get changed 

out, and when you‘re looking at Materials and Resources things are going to be 

VE-ed out of there.‖  

In utilizing value engineering however, full lifecycle costs could not always be taken into 

account due to lack of energy modeling. At least two projects (CIEMAS and MSRBII) lacked 

either full simulation or any energy modeling, with modeling for different projects carried out to 

different extents as explained by Project Manager 2: ―There are no specifications on energy 

analysis. Whatever program is in-house [for the engineer consultant] is used.‖  

 Efforts were made to locate and obtain the energy models created for the decided systems 

and any alternatives considered beforehand or value-engineered out. However, I was unable to 

attain that documentation; other project managers and the Duke Sustainability Office were also 

unable to procure that documentation. The lack of record-keeping pointed to another aspect of 

conventional design: once the buildings of the projects were finished, there was very little 

follow-up nor organized storage of documents. Architect 1 cited underlying issue of stakeholder 

retention for this lack of documentation:  

―if you go for 5 or 10 years, but don‘t keep track… you have rolling memory [turnover of 

employees], and now we‘re at 2018--who‘s going to be around to look at that? It sits 

there as a piece of information that‘s not used as the learning process.‖ 

 

Though this may be the case that stakeholder turnover decreases the likelihood of review and 

actually utilizing any data records, on the flip side this could actually strengthen the argument for 

better record-keeping. During the Initiation Phase of this study in my discussions with one of the 

clients, lack of knowledge of how or why decisions was cited as a problem and fueled the need 
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for this study. Contractor 1 characterized this lack of transparency as ―the breakdown of 

communication—so what systems are being offered to the decision makers?‖  Without the record 

of alternatives, models, or meeting minutes, future employees, stakeholders or program heads 

will not fully know at what precise point and how certain systems were decided upon. 

 Unlike on the University side, the Medical side for the last two years has had one person 

who is responsible for tracking all LEED documentation, as well as environmental and 

sustainability goals. Project Manager 5 discussed her experiences in streamlining the process and 

keeping better documentation. She also discussed trying to share this knowledge with the 

University side, and the lack of response: 

―It‘s frustrating; I sent it right after I did it, trying to get their input too, because I 

was sure there were probably credits they were getting that we could get, trying 

to share information. I think one of the issues with so many things happening at 

Duke is that there isn‘t time to sit back, and reflect, collaborate… so I was a little 

frustrated that I never got feedback on that.‖ 

 

 In contrast, the University side has several different stakeholders responsible for different 

parts of the LEED documentation and procedures. LEED consultants were hired for several 

projects, but quality and actual involvement differed. Some project managers spoke highly of the 

consultants hired, and how they made an actual impact in implementing procedures and best 

management practices. Projected Manager 3 on the other hand, described the consultant in that  

―[he] wasn‘t as good as some of the others that we‘re used in terms of making 

recommendations in the field and helping to really make the best of saving energy 

and effort. They just kind of did the legwork, and quantified everything but didn‘t 

really make a big impact.‖ 

 

Timeliness 

 One large issue that made it difficult for stakeholders to incorporate LEED and optimized 

green design within the building process was timeliness. Since the sample size is limited to the 
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projects that have already been built and certified, and building projects take several years from 

start to finish, half of these early buildings had already begun when the Duke University LEED 

policy was passed:  

―I went through the design process, acting almost as a coordinator between the 

School of Nursing committee and the design consultants, the design team. So that 

process was probably about an 18-month process, it was an initial ‗What do we 

want?‘ And then programming--getting down on paper everything that they need 

to meet. How many people do they need to seat in an auditorium, how many 

classes per day, how many students… Just getting our hands around the very 

specific details of what they wanted. Once we had that, we go into the schematic 

design phase. The architect then lays its down with a blank sheet of paper and 

starts sketching, trying to understand how to put all those puzzle pieces into a 

floor plan. That‘s schematic design. We‘re really getting really sort of high level 

detail for the concept of the building. Somewhere in the schematic design Duke 

University says ‗We want to have all new buildings meet LEED design.‘ So we 

told our design team LEED was now part of the criteria of the project. We were 

fairly well into the design period when that was made.‖  --Project Manager 6 

For the Center for Interdisciplinary Engineering, Medicine, and Applied Sciences (CIEMAS), 

Project Manager 2 stated that at the launching point of LEED,  

―we were nearly through design development. And so when I introduced it—I 

asked one of the engineers if this could be a LEED building--at that time we were 

already doing our pricing reconciliation.‖  

 

Considering that LEED and green design were new concepts for several of the project managers, 

architects and contractors,  and that the concepts were not discussed until extremely late within 

the project delivery process, one can assume a learning curve in which some of the early 

buildings would have less than optimal environmental performance.  

 

V. Discussion & Conclusion 

Certain explanations for decision-making and incorporation of green design, such as 

timeliness, programming and quality of consultants were outside of the frameworks of 
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Conventional or Integrated Design. However, much of the results and findings from interviews 

with stakeholders revealed elements of conventional design and construction:  

 Lack of buy-in from all stakeholders  

 Separation of certain stakeholders  

 Emphasis on upfront costs, related to lack of emphasis on energy 

modeling throughout the entire process and lack of systems thinking. 

 Breakdown of communication 

 Lack of follow-up 

 

In contrast to conventional design, the integrated design process (IDP) emphasizes 

integrating different aspects of the building design for optimization, and strong collaboration 

from all stakeholders throughout the process. IDP is often considered crucial in producing a 

green building.
29 

 I believe that Duke can improve its LEED process by incorporating aspects of 

Integrative Design into future processes.  Based on the findings of my research and the best 

practices from the literature, I would suggest the following recommendations in order to support 

more integrated design: 

1) Reorganize stakeholders and define an Integrated Design Process team.  

a. Designate an on-site position responsible for overseeing the project’s 

environmental and sustainability goals and implementing procedures. 

b. Include representation from all relevant parties, including: the budgeting project 

manager; end users; engineering and maintenance personnel; architect; MEP 

engineer; energy modeler; life cycle cost analyst; construction manager or general 

contractor; sustainability consultant and commissioning agent.  

c. When possible, select team members with experience in Integrated Design. 

Include Integrated Design as part of the Request For Proposal. 
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2) Facilitate communication and teamwork. 

a. Conduct an initial Integrated Design Charrette with the team to develop the 

project vision and goals. Document the charrette outcomes, and incorporate into 

the project’s Owner’s Program Requirements (OPR). 

b. Where possible, develop measurable metrics associated with sustainable design 

goals. During early meetings focus on broader sustainable design goals and 

opportunities, rather than specific LEED points, which can lead to increased costs 

since points sometimes work together or have trade-offs. 

c. Create and implement a regular meeting schedule to continue development of the 

project’s sustainable design strategies throughout the design process. Use careful 

consideration in deciding when certain team members are not needed for 

participation. Review strategies for synergies between systems and processes, 

with the goal of linking strategies into a larger design framework. 

3) Document the Design and Project Delivery Process. 

a. Record meeting minutes of the Integrated Design Charrette and regular meetings 

of the design team. Include attendance and indicate which person will be 

responsible for each professional discipline. 

b. Revisit, refine and date the LEED or sustainability goals checklist to reflect 

project development decisions. For credits or goals that are vetoed in the process, 

document the major obstacles that were encountered that prevented the team from 

realizing the originally identified goals and/or performance targets. 
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c. Compile copies of the Goals Statements, performance checklists, and/or other 

design tools used in the development of the project’s high performance design 

components. 
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