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manufacturing process from which it originated is not considered recycling since it was 

not actually diverted from the waste stream.  Mechanical, electrical, and plumbing 

materials as well as specialty items, such as elevators may not be included in the 

calculations for this credit due to the high monetary value these items maintain when 

compared with finish materials and structural components, which in turn would skew the 

calculation results.  Furniture and furnishings may be included in the credit calculations 

only if they are included consistently with Materials and Resources Credit 3 – Materials 

Reuse through Materials and Resources Credit 7 – Certified Wood.   

 

Figure 5. Preconsumer versus Postconsumer Recycled Content diagram. Information retrieved from LEED Reference 

Guide for Green Building Design and Construction 2009 Edition. (U.S. Green Building Council, 2009) 

The points allocated for this credit are based upon minimum percentages of 

recycled content of materials used in the project which are calculated based on cost of the 

total value of the materials in the project.  There are a maximum of 2 points available for 
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this credit.  If the total value of the materials in the project contain 10% of recycled 

content, the project receives 1 point; if the projects total value of the materials contain 

20% of recycled content, however, the project will receive 2 points.   

Implementation of this credit requires careful research and preliminary planning 

to determine accurate percentages of recycled content of the materials used within the 

project and can minimize capital expenses.  Conducting preliminary calculations during 

the design phase of the project can aid in setting appropriate recycled content goals.  

Calculating the total materials cost for the project first begins with determining the 

recycled-content value and the costs of materials used.  Because LEED requires 

information for the materials to come from a reliable source, each product specification 

should clearly identify the percentage of postconsumer and/or preconsumer recycled 

content.  To calculate the recycled content value of each material used, the following 

equations must be used:  

First, calculate the recycled-content value of each material used:  

 

Next, calculate the percentage of recycled content for the project:  

 

If an assembly, such as window systems or composite wood panels that contain multiple 

materials or subcomponents are included in the project, the following calculation must be 

added to the total value of the percentage recycled content: 
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Supplementary cementitious materials (SCMs) may also be included in recycled 

content values if the concrete is recycled from other operations.  The recycled content 

value of the SCM can be calculated by the mass of the recycled material within the 

concrete, not the mass of the entire concrete mix.  For example, a restaurant owner wants 

to incorporate a concrete bar top that is made of cementitous materials.  If 50 pounds of 

coal fly ash8 is used per yard of concrete, the fly ash would embody only a small fraction 

(5%) of the roughly 1,000 pounds of concrete. 

Preliminary planning in addition to careful research and rigorous calculations 

make this a time consuming credit to endure.  However, incorporating recycled content 

materials into the project not only reduces the volume of solid waste and use of virgin 

materials benefiting the environment, but also saves cost to the project and utilizes a 

product that may potentially outlast its raw material counterpart.  “Most recycled-content 

products, however, exhibit performance similar to products containing only virgin 

materials and can be incorporated into building projects with ease and little to no cost 

premium.” (U.S. Green Building Council, 2009) 

Chapter V: Methodology 

5.1 Proposed Study Overview 

Over the past two decades, there has been considerable interest and research in 

sustainable design and construction.  More recently, this movement has begun to 

influence the restaurant industry, and some have begun to implement these green 

developments into their business operations and design.  Yet, to my knowledge, no study 
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has thus far been conducted focusing on the performance and waste output to determine 

the effects of implementing these sustainable trends into restaurant design and if the 

effort is indeed worthwhile to protect the environment from further debilitation while 

increasing the owner’s bottom line.  The fundamental goal of this study is to determine 

the amount of energy consumption used and waste output produced by both LEED 

certified restaurants and non-certified restaurants and evaluate the effect each 

contributing subject has on the earth’s ecosystem and the stakeholder’s long term bottom 

line.  This research intends to determine that there is considerable value in assimilating 

LEED into restaurant design, with the expectation that it will encourage more restaurants 

to engage in this growing practice of sustainable design. 

Throughout the progression of the literature review process, there were a number 

of research questions presented and a hypothesis was deduced.   

Research Questions:  

 

1. What is the disparity of energy consumption and waste creation between LEED 

certified restaurants and non-certified restaurants? 

 

2. How does the sustainable design and construction of restaurants effect waste 

creation and the levels of carbon dioxide emissions emitted into the earth’s 

atmosphere?  

 

3. Which type of restaurants are LEED certified (or becoming LEED certified) 

and is there an inconsistency between the type of LEED certified restaurants and 

non-certified restaurants?  

 

4. Why aren’t more restaurants LEED certified?  

 

Hypothesis:  

 

1. LEED certified restaurants are more efficient and create less waste than those 

non-certified; therefore, implementing energy efficiencies and diverting more 

waste from landfills would lower levels of carbon dioxide emissions into the 

environment.  The function of sustainable efficiencies and waste reduction 

techniques, due to LEED certification, result in lowering long term operating 
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costs for restaurant owners.  The consistency of LEED implementation 

throughout specific types of restaurants has yet to be determined by this study, 

though fast food and fast casual food restaurants are the most likely to benefit 

from LEED certification on account of the sheer volume of these type of chain 

restaurants throughout the United States.  LEED certification is initially expensive 

and requires a considerable amount of additional time and research from the 

project team to apply into the design and construction of the restaurant, which 

cause many restaurants to abandon LEED applications altogether.  

 

 

This research will be conducted through a mixed method approach using 

qualitative research, by means of case studies and interviews of representatives involved 

in the design and construction of the restaurants participating in the study.   Quantitative 

research methods will be used to acquire data from the participating restaurants with the 

purpose of analyzing the information provided by subjects of various LEED certified and 

non-certified restaurants. Because of the lack of publicized evidence regarding energy 

usage and waste diversion of LEED certified restaurants, it is imperative to obtain 

tangible data in order to document and ascertain the proposed negative effects on the 

natural environment and the restaurant owner’s bottom line.  Supporting information, 

such as LEED checklists for each LEED certified restaurant, from the USGBC and LEED 

Online will provide additional evidence regarding the type of efficiencies the subject 

restaurants implemented into the design and construction of restaurant facilities.   

 These methods will be employed as investigative factors of circumstantial 

reasoning and use figures from LEED certified restaurants and non-certified restaurants 

to determine the variances between operating cost, efficiency and waste production.  This 

information will be vital in determining accurate comparisons between each type of 

restaurant design.  It will be critical to ensure the records received from each restaurant 

and supporting material received from the USGBC and LEED Online are coherent and 
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logistical.  The primary method of research will fall under correlational research and will 

be implemented with the measurement of specific variables using categorical figures, 

those received from the subject restaurants participating in the study, to clarify patterns of 

relationships. 

5.2 Documentation of the Data 

An open-ended interview questionnaire was created to survey principle decision 

making participants with the purpose of obtaining palpable data from each participating 

restaurant in the study.  Each participant chosen was required to have contributed in an 

integral part of the design and construction of his or her corresponding restaurant.  The 

restaurants were grouped by size, type and location.  The size of the restaurant was 

determined by square footage, seating and daily output capacity.  The type of restaurant 

was determined by service style: fast food, fast casual, or casual dining.  While fine 

dining is an alternative service style generally found throughout the country, the 

researcher decided to conduct this study based on service styles that formulate the 

majority of restaurants built and frequented in the United States, therefore allowing a 

better opportunity to collect data on a larger scale.  The third and final characteristics of 

grouping the restaurants was to document the physical location of each restaurant to 

ensure comparison of LEED certified restaurants were also found in the same, or similar, 

locality as non-certified restaurants, consequently allowing proper comparisons for 

energy usage.  At minimum, energy usage was obtained from each restaurant during peak 

summer months of June through August and peak winter months of November through 

January.  Waste generation rates of the participating restaurants were calculated by an 
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average of pounds/person/day based on the restaurant customer capacity during daily 

operations and computed into a yearly total.   

It is essential to this investigation to identify the degree of variance in energy 

usage and waste production in comparing the design of each LEED certified and non-

certified restaurant to establish if, and to what extent, these discrepancies effect the 

natural environment.  Throughout the course of this research, phone interviews were 

conducted to gain an understanding of the reasons why the restaurants chose to, or not to, 

become LEED certified and how it affected overall operating costs.   

5.2.1 Interview Participants  

Casual Dining Restaurant A. (CDR-A) 

8500 Square Foot Storefront Restaurant 

Location: East Coast, United States 

(LEED Gold Certified) 

 

Casual Dining Restaurant B. (CDR-B) 

7710 Square Foot Free Standing Restaurant 

Location: East Coast, United States 

 

Fast Casual Restaurant A. (FCR-A) 

2216 Square Foot Free Standing Restaurant  

Location: Midwest, United States 

(LEED Platinum Certified) 

 

Fast Casual Restaurant B. (FCR-B) 

1621 Square Foot Storefront Restaurant 

Location: Midwest, United States 

 

Fast Food Restaurant A. (FFR-A) 

2643 Square Foot Free Standing Restaurant 

Location: South, United States 

(LEED Gold Certified) 

 

Fast Food Restaurant B. (FFR-B) 

2925 Square Foot Free Standing Restaurant 

Location: South, United States 
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5.2.2 Interview Questions 

1. Did the owners own any restaurants prior to opening this restaurant?   

2. (If Answered “Yes” to previous question) If so, were any those certified green 

 restaurants?  If they were not certified green, why?  

 

3. Who were the participants and/or companies involved in the design concept of 

 the restaurant? 

 

4. During the design concept of the restaurant, whose decision was it to become 

(or not to become) a LEED Certified Restaurant and why? 

 

5. (If a LEED Certified Restaurant) Why did the design team take the extra 

initiative to have the building LEED Certified through the USGBC? 

 

6. (If a LEED Certified Restaurant) What were the challenges of designing the 

 restaurant to be a LEED Certified Building? 

 

7.  Of these added challenges of designing a LEED Certified Restaurant, about 

 how much more time was dedicated toward researching sustainable building 

 materials/practices?  

 

8. Approximately how much money did the LEED Certification process cost the 

 company?  

 

9. (If a LEED Certified Restaurant) What aspects of sustainable design measures 

 were incorporated into the design of restaurant to ensure it was certifiable?  

 

10. Approximately, how much money does your restaurant spend each year on 

 operating expenses?   

 

11. In order to establish comparable data for certified sustainable restaurants 

 versus those that are not, would you be able to provide the following information: 

 On average, how many/much kilowatt hours of electricity, gallons of water and 

 natural gas does your restaurant consume annually? 

 

12. On average, how much trash (in pounds or tons) does your restaurant generate 

annually and how much of that trash is deflected from landfills by recycling 

efforts implemented by the restaurant?  

 

13. What supply company does your restaurant use for ordering supplies, such as 

paper, plastic and/or Styrofoam products? 

 

14.  Approximately how many of each item (cups, straws, forks, spoons, paper 

wrappers, bags, etc.) are ordered annually? Please list type and quantity. 
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15.  What is the most common or popular food menu item ordered daily at your 

restaurant?  

 

16.  Approximately how many paper/plastic/Styrofoam products are used in 

servicing this menu item to customers? Please list which items are used and the 

quantity for the most common/popular menu item. 

 

17. How often is the trash collected throughout the day?  

 

18. Does your restaurant provide recycling bins for patrons?  

 

19. (If yes to previous question) Approximately how often are those recycling 

containers filled and changed on a daily basis? 

 

20. Does your restaurant purchase carbon credits to offset CO2 emissions? Why 

 or Why not? 

  

21. Would you recommend other restaurants purchase carbon credits to offset 

 CO2 emissions or would you recommend an alternative design solution? 

 

22. Would you be willing to release information on the operating costs of the 

restaurant for the past two years (2013 & 2014) for the purposes of this study?  

Please note, all information will be securely kept confidential. In any sort of 

report that is made public in which includes the statistics of proprietary 

information, your restaurants identity and information will remain anonymous. 

 

23. Green building practices and implementations have speculated belief that 

enhanced workers’ productivity and reduced employee turnover.  Could you 

provide your restaurants employee turnover rates from the past two years (2013 & 

2014)? Please note, all information will be securely kept confidential. In any sort 

of report that is made public in which includes the statistics of proprietary 

information, your restaurants identity and information will remain anonymous. 

 

24. Do you believe those turnover rates are associated with the fact that the 

restaurant is/is not a certified sustainable restaurant? If so/not, why? 

 

25. Why do you think more restaurants are not LEED Certified? 

 

26.  Are you aware of any other restaurants, either being built or currently 

 operating, that are working toward achieving LEED certification at this time?  
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5.3 Assumptions and Limitations 

This research will presume comparable restaurants grouped together operate the 

same number of days per year with similar patron capacity and output.  The results of this 

study can be suggested to accurately depict the greater restaurant industry throughout the 

United States.  This analysis will also presume that comparable style, size and location of 

restaurants not examined in the study consume similar amounts of energy and therefore 

produce analogous levels of carbon dioxide and waste output.  The energy usage 

collected from each restaurant will be taken from annual energy reports and it is assumed 

that each restaurant will be comparable to its counterpart within each group based on the 

annual energy usage with the cost of energy as a constant for comparison purposes.  

During the time frames of data collected from each of the subject restaurants, the 

researcher assumes that the general population of the United States continued to frequent 

the participating restaurants as they would normally on a daily basis.   

Because each restaurant has different operational procedures it is difficult to 

ensure each grouping of restaurants operates exactly the same.  Consequently, the 

business hours of each restaurant may vary due to operational days off, such as holidays.  

Certain restaurants or locations may also not permit business operations on Sundays.  By 

obtaining the numerical data of energy consumption used on a monthly basis, the 

researcher is able to infer the average energy consumption per day as a comparison rate 

for the annual energy usage.  Additionally, assuming all participating restaurants utilize 

the same operational procedures, holidays will be excluded from all calculations for the 

purpose of consistency.  Locational factors are also found to be limitations of this study 

due to the differences in climate and potential of varying temperatures and weather 
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conditions from year to year.  To minimize this inconsistency, restaurants in similar 

geographical locations were chosen for comparison to ensure regularity of energy 

consumption. 

Chapter VI: Results - Documentation and Assessment of Information  

6.1 Casual Dining Restaurant A (CDR-A) 

 6.1.1 Restaurant Overview 

Opening in 2005, Casual Dining Restaurant A (CDR-A) is an 8,500 square foot, 

LEED Gold Certified9 two story restaurant offering farm-to-table type casual dining that 

promotes sustainability through agriculture, architecture and high quality locally sourced 

natural ingredients grown by the typical American family farmer.  Set in a densely urban 

neighborhood of one of America’s largest cities on the east coast, the restaurant is situated 

within an existing upscale urban office building.  The exterior façade matches the 

existing building features; the interior, however, highlights the restaurant’s mantra 

portraying an updated old wooden farmhouse motif with a mix of both booth and table 

seating.  The restaurant has many unique interior and exterior elements that include wood 

beams, reclaimed white-washed wood walls offset by stainless ribbed steal wall panels, 

poured concrete bar tops, recycled material flooring, various LED10 hanging light 

fixtures, semi-translucent partition panels inset with green grass blades, and floor to 

ceiling exterior glass glazing allowing ample daylighting to flow throughout both levels 

of the restaurant.  Figure 6 displays the interior of CDR-A.  

  



29 

 

  

 

Figure 6. Casual Dining Restaurant A Interior Photographs. 

The typical hours of operation are Monday through Saturday from 7:00 am until 

12:00 am and Sunday from 9:00 am until 10:00 pm.  Patrons visiting this restaurant 

typically range in business casual dress, and attire that would be appropriate in a 

respectable restaurant including jeans and shorts.  CDR-A is open 365 days a year and 
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can seat up to approximately 264 patrons at peak dining times.  At full capacity during 

peak dining hours of 11:00 am – 1:00 pm and 6:30 pm – 9:30 pm, the restaurant can 

accommodate roughly 1,500 patrons a day and nearly 10,500 per week.  

The layout of the restaurant was designed to maximize daylighting by locating the 

seating areas near, or within view of the full 2-story window glazing, flooding the interior 

with natural light during the day and creating a dynamic intimate setting with ambient 

lighting generated by various hanging LED fixtures.  The substantial kitchen, located on 

the second floor is placed at the back of the restaurant, allowing ample space for areas at 

the dishwashing station for 4-stream waste and Energy Star equipment.  The restaurant’s 

principles regarding sustainability primarily focused on energy efficient mechanical 

systems, energy monitoring, energy efficient fixtures, water conservation, the use of 

reclaimed and recycled materials, and daylighting in the design of the architecture and 

interior design.  Figure 7 shows an annotated floor plan of the restaurant’s layout. 
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Figure 7 Casual Dining Restaurant A Annotated Floor Plan. 

6.1.2 Energy & Gas Documentation 

The HVAC and energy systems that were installed in CDR-A include: high 

efficiency furnace and air conditioning equipment, energy efficient dish washing systems 

and an energy monitoring system.  Other energy saving features installed in the building 

design were high efficiency lighting, daylighting and increased insulation.  CDR-A also 

purchases carbon credits through CarbonFund.org to offset some carbon dioxide 
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emissions produced by the restaurant annually, reducing the restaurant’s carbon footprint 

on the environment.  CDR-A achieved the following Energy and Atmosphere credits for 

LEED certification: EA Credit 1: Optimize Energy Performance and EA Credit 6: Green 

Power.   

The energy and gas consumption data for CDR-A are shown below in Figure 8.  

The documentation of the energy and gas consumption of CDR-A was derived from the 

restaurant’s performance report during the LEED certification process and from the 

restaurant’s yearly energy statement.  All calculations are based on energy use from April 

2006 through March 2007 and represent actual measured performance.  During this 

timeframe, CDR-A’s annual energy use totaled 4,336,132 kBtu: 3.7 therms per square 

foot used for gas and 44.6 kWh per square foot used for electricity.  
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Figure 8 Actual energy and gas consumption with cost data for CDR-A. 

Approximately 73% of CDR-A’s annual energy use is attributable to gas 

consumption and 27% to electricity.  Since natural gas takes far less energy to extract 

from its source to provide to the user than electricity, it is by and large more efficient than 

electricity as a natural resource fuel choice.  The cost of natural gas is measured by cost 

per therm11and the cost of electricity is measured in price per kWh12.  In this case, more 

kWh of electricity per square foot were used than the amount of therms of natural gas per 

square foot; therefore, 60% of the annual energy cost for CDR-A is associated to 

electricity consumption and only 40% is due to gas use.  Though the cost of gas is a 
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higher rate, the electricity expenses outweigh the cost of gas for annual usage due to the 

rate of kWh versus the amount of therms consumed.  The overall annual energy cost for 

CDR-A equates to $61,285. 

6.1.3 Recycling Documentation 

During the construction of CDR-A, the design and construction team 

implemented a strict recycling plan to reduce the waste stream created during the process 

of construction for the restaurant successfully diverting over 75% of construction waste 

from the landfill.  The stakeholders also chose to incorporate recycled content materials 

throughout the project, such as, reclaimed wood, stainless steel wall panels and concrete 

bar counters for interior finishes, therefore reducing the impacts that result from 

extracting and processing virgin building materials.  Typically for reclaimed or reused 

steel products, no actual recycled content information is available.  Because “many steel 

products contain 90% or higher recycled content if manufactured by the electric arc 

furnace process”, (U.S. Green Building Council, 2009) the USGBC has assumed a 

default recycled content for steel products to be 25% postconsumer.  Because the 

construction and design team were able to include the use of various recycled materials 

within the project, they were able to achieve a minimum of 10% of the total value of all 

materials used in the project that contained post-consumer and pre-consumer recycled 

content.  CDR-A achieved the following Materials and Resources credits for LEED 

certification: MR Prerequisite 1: Storage and Collection of Recyclables and MR Credit 4: 

Recycled Content. 
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6.2 Casual Dining Restaurant B (CDR-B) 

 6.2.1 Restaurant Overview 

Opening in 2013, Casual Dining Restaurant B (CDR-B) is a 7,710 square foot one 

story casual dining restaurant focused on providing a relaxed family-friendly atmosphere, 

while enjoying fresh local food prepared by an award winning chef.  CDR-B is not a 

LEED certified restaurant.  Located in an urban neighborhood of one of America’s most 

visited cities on the east coast, the restaurant is a stand-alone building with an exterior 

façade analogous to the surrounding urban environment.  The interior atmosphere of 

CDR-B features the restaurant’s laid-back style with ship lath wood used on the walls, 

floors, on and around the bar area as well as the ceiling, and offers a mix of booth, table 

and outdoor seating. The kitchen, bar and restroom areas feature ceramic tile flooring.  

The restaurant has many unique interior and exterior elements in addition to the 

abundance of wood used throughout the restaurant’s interior.  Beautifully refinished 

wooden garage doors placed on the wall provide a rustic elegance to the space.  

Dimmable incandescent lantern fixtures hang throughout the restaurant while 

incandescent track lighting illuminates the bar area.  Large flat-screen T.V.’s placed above 

the bar area surround the perimeter of the bar.  Throughout the restaurant, large metal 

ceiling fans descend from the ceiling allowing additional circulation of air from the 

expansive vaulted ceiling space.  Large windows framing the rear wall of the restaurant 

let in sufficient daylight into the dining area for patrons to view the picturesque scenery 

outdoors.  Figure 9 displays the interior elements of CDR-B.  
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Figure 9 Casual Dining Restaurant B Interior Photographs. 

The typical hours of operation for CDR-B are Sunday through Thursday from 

11:00 am until 12:00 am and Friday and Saturday from 11:00 am until 2:00 am.  Patrons 

visiting this restaurant typically range in business casual to relaxed dress attire that would 

be appropriate in a respectable restaurant including jeans and shorts. CDR-B is open year 

round and can seat up to approximately 240 patrons at peak dining times.  At full capacity 

during peak dining hours of 11:00 am – 1:00 pm and 6:30 pm – 9:30 pm, the restaurant 

can accommodate roughly 1,200 patrons a day and nearly 8,400 per week.  


