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Appendix E: LEED Certification Linear Programming Model Objective Function 

 

 

 

 

 

 

 

 

 

 

 

 

Source: Michael Spencer ASPEN Tool (2012) 
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APPENDIX F: Locations and Counts of LEED Certified Hotels in the United States 

 

Source: USGBC 2017, Custom ArcGIS Layer 

 

Source: USGBC “LEED in Motion” (2016) 
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Appendix G: All LEED Hotel Sites Heatmap vs. CHSB Sample LEED Hotel Sites Heatmap 

 

Source: USGBC 2017, Custom ArcGIS Layer 

 

Source: USGBC 2017, Cornell Hospitality Sustainability Benchmarking Tool, Customer ArcGIS Layer 
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Appendix H: Percentage of LEED Hotels Matched to CHSB Database 

 

 

 

 

 

 

 

Source: USGBC 2017, Cornell Hospitality Sustainability Benchmarking Tool 2015 
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Appendix I: Geographic Breakdown of LEED Hotels in United States 

 

Source: USGBC 2017, Regions based on US Census Bureau 

 

Source: USGBC 2017, Regions based on US Bureau of Economic Analysis 
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Appendix J: LEED Hotel Data Breakdown 

 

Source: USGBC 2017 

 

Source: USGBC 2017 

0

10

20

30

40

50

60

2004 2006 2008 2010 2012 2014 2016

Annual Hotel LEED Certifications in United States

89

109

82

6

0

20

40

60

80

100

120

Certified Silver Gold Platinum

United States LEED Hotel Certification Level Breakdown



K 

Appendix K: Descriptive Statistics for 2015 CHSB Data for All Sustainability Metrics 

 

 

Descriptive Stats on Carbon Footprint per OCRM Descrip

Mean Std. Dev. Median Min Max Count

All Properties 25.2        20.5           19.5        3.5       330.9     2,037         

LEED Certified 28.9        28.0           20.3        -       184.2     54               

Non-LEED Certified 25.1        20.3           19.5        3.5       330.9     1,983         

Full Service 36.5        23.3           31.2        -       184.2     562            

Limited Service 20.6        17.0           17.2        3.5       330.9     1,436         

Luxury 50.0        31.3           44.7        12.6     180.7     120            

Upper Upscale 32.7        20.5           28.8        -       184.2     455            

Upscale 19.2        8.8             17.4        6.4       103.8     804            

Upper Midscale 22.9        24.2           17.3        3.5       330.9     567            

Midscale 16.5        12.8           12.0        6.1       72.4       67               

Economy 42.8        #DIV/0! 42.8        42.8     42.8       1                 

5 Stars 61.2        24.0           52.0        13.9     180.7     49               

4 Stars 35.4        18.6           29.4        -       184.2     314            

3 Stars 22.2        20.9           18.7        5.9       185.1     1,198         

2 Stars 20.5        19.9           15.5        3.5       330.9     430            

Tropical 27.3        20.0           20.6        9.3       142.4     69               

Arid 19.9        13.0           16.0        6.8       101.4     161            

Temperate 24.8        20.4           19.3        -       330.9     1,535         

Cold (Continental) 29.7        23.6           22.9        6.1       204.4     272            

Laundry Inc. 24.7        20.7           19.0        3.5       330.9     1,533         

Laundry Not Inc. 25.7        16.7           20.1        5.1       117.7     354            

Descriptive Stats on Carbon Footprint per Sq. M. Descrip

Mean Std. Dev. Median Min Max Count

All Properties 100.2               52.9           88.8        17.2     543.8     2,049         

LEED Certified 97.8                 48.9           88.0        29.5     336.0     58               

Non-LEED Certified 100.2               53.0           88.8        17.2     543.8     1,991         

Full Service 118.7               56.0           109.3      26.5     500.9     594            

Limited Service 93.4                 49.9           82.1        17.2     543.8     1,373         

Luxury 127.8               59.7           118.0      29.5     350.1     122            

Upper Upscale 115.6               54.1           106.7      28.2     500.9     482            

Upscale 92.1                 41.0           85.0        22.0     543.8     781            

Upper Midscale 98.1                 62.2           79.1        19.1     474.7     524            

Midscale 77.8                 34.4           69.7        17.2     194.2     74               

Economy 72.6                 #DIV/0! 72.6        72.6     72.6       1                 

5 Stars 137.1               60.7           134.9      29.5     350.1     51               

4 Stars 117.2               47.1           105.3      30.3     500.9     331            

3 Stars 97.5                 55.1           87.3        21.4     543.8     1,191         

2 Stars 89.0                 49.0           77.4        17.2     322.2     408            

Tropical 124.5               65.8           107.1      36.2     474.7     62               

Arid 81.9                 46.5           73.5        19.1     358.5     156            

Temperate 98.8                 51.0           88.2        21.4     543.8     1,576         

Cold (Continental) 113.7               59.1           107.5      17.2     357.9     255            

Laundry Inc. 99.3                 53.8           87.2        17.2     500.9     1,539         

Laundry Not Inc. 100.3               51.1           91.7        29.2     543.8     357            
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Descriptive Stats on Energy Use per OCRM Descrip

Mean Std. Dev. Median Min Max Count

All Properties 77.0                 73.7           56.1        25.1     1,172.6   2,042         

LEED Certified 87.9                 83.0           60.1        33.6     537.1      56               

Non-LEED Certified 76.6                 73.4           56.1        25.1     1,172.6   1,986         

Full Service 111.7               61.4           96.1        29.4     537.1      566            

Limited Service 62.8                 72.8           48.7        25.1     1,172.6   1,437         

Luxury 154.5               80.2           135.0      53.0     401.8      121            

Upper Upscale 99.6                 48.9           90.2        29.4     537.1      458            

Upscale 55.3                 20.8           51.0        26.7     219.4      805            

Upper Midscale 75.0                 111.4         45.9        25.1     1,172.6   567            

Midscale 42.4                 28.6           33.3        25.1     156.5      67               

Economy 209.0               #DIV/0! 209.0      209.0  209.0      1                 

5 Stars 189.9               67.3           181.7      56.4     401.8      50               

4 Stars 107.9               55.2           93.5        32.8     537.1      317            

3 Stars 66.5                 70.6           54.5        25.1     774.8      1,198         

2 Stars 65.3                 89.9           42.2        25.1     1,172.6   430            

Tropical 74.2                 56.1           54.9        25.8     358.7      69               

Arid 64.6                 45.1           48.9        25.1     328.6      161            

Temperate 76.6                 71.1           56.9        25.1     1,172.6   1,540         

Cold (Continental) 87.1                 100.1         58.2        26.5     1,049.0   272            

Laundry Inc. 75.4                 78.8           54.0        25.1     1,172.6   1,537         

Laundry Not Inc. 81.3                 46.9           67.7        25.3     328.6      354            

Descriptive Stats on Energy Use per Sq. M. Descrip

Mean Std. Dev. Median Min Max Count

All Properties 300.2               158.5         260.2      82.0     1,468.7   2,054         

LEED Certified 292.7               131.2         270.4      96.0     979.3      60               

Non-LEED Certified 300.4               159.2         259.8      82.0     1,468.7   1,994         

Full Service 366.6               147.1         342.7      93.9     1,310.3   598            

Limited Service 275.0               156.3         240.0      82.0     1,468.7   1,374         

Luxury 399.3               159.6         376.7      96.0     891.3      123            

Upper Upscale 355.5               141.7         334.7      102.9  1,310.3   485            

Upscale 268.4               99.4           250.1      82.0     1,093.2   782            

Upper Midscale 295.7               216.8         233.0      84.4     1,468.7   524            

Midscale 202.7               103.8         189.6      92.9     840.5      74               

Economy 354.3               #DIV/0! 354.3      354.3  354.3      1                 

5 Stars 428.5               169.2         422.6      96.0     891.3      52               

4 Stars 361.1               129.3         335.8      102.9  1,310.3   334            

3 Stars 290.6               157.2         258.6      82.0     1,417.8   1,191         

2 Stars 257.6               177.6         217.5      84.4     1,468.7   408            

Tropical 333.4               187.0         285.2      105.1  1,232.7   62               

Arid 264.4               158.6         232.5      82.9     1,417.8   156            

Temperate 300.6               155.6         261.5      82.3     1,468.7   1,581         

Cold (Continental) 311.6               165.6         275.7      82.0     1,093.8   255            

Laundry Inc. 294.9               165.2         251.7      82.0     1,468.7   1,543         

Laundry Not Inc. 318.9               137.4         294.1      91.9     937.8      357            
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Descriptive Stats on Water Use per OCRM Descrip

Mean Std. Dev. Median Min Max Count

All Properties 575.7               486.1         478.5      45.1     6,960.5   1,944         

LEED Certified 584.5               487.5         406.4      201.7  3,062.2   56               

Non-LEED Certified 575.5               486.2         479.5      45.1     6,960.5   1,888         

Full Service 771.6               641.3         596.1      230.8  6,960.5   553            

Limited Service 493.8               373.8         448.3      45.1     6,650.0   1,355         

Luxury 1,074.1           891.9         782.4      235.5  5,391.2   120            

Upper Upscale 691.4               522.3         575.2      230.8  6,960.5   444            

Upscale 481.1               229.0         454.5      51.3     4,225.5   766            

Upper Midscale 500.1               506.8         441.9      45.1     6,650.0   529            

Midscale 510.4               401.9         404.4      147.5  2,712.2   64               

Economy #DIV/0! #DIV/0! #NUM! -       -           -             

5 Stars 1,285.7           443.4         1,002.1  396.1  4,851.0   47               

4 Stars 758.3               653.1         586.6      230.8  6,960.5   311            

3 Stars 519.9               397.5         473.9      45.1     6,650.0   1,127         

2 Stars 454.5               537.7         414.6      46.8     5,220.1   412            

Tropical 616.3               356.5         550.0      46.8     2,064.9   64               

Arid 612.0               447.2         541.9      49.7     4,223.5   157            

Temperate 578.6               489.9         474.9      45.1     6,960.5   1,483         

Cold (Continental) 523.1               514.1         451.2      51.3     6,650.0   240            

Laundry Inc. 574.3               501.8         478.0      45.1     6,960.5   1,454         

Laundry Not Inc. 558.6               398.3         480.3      49.7     5,391.2   339            

Descriptive Stats on Water Use per Sq. M. Descrip

Mean Std. Dev. Median Min Max Count

All Properties 2,430.3           1,455.5     2,179.5  110.6  14,617.3   1,956         

LEED Certified 2,041.4           1,371.9     1,741.3  486.7  8,001.2     60               

Non-LEED Certified 2,442.6           1,456.7     2,198.1  110.6  14,617.3   1,896         

Full Service 2,519.6           1,464.8     2,122.5  136.7  13,741.9   574            

Limited Service 2,406.0           1,429.6     2,235.7  110.6  14,617.3   1,304         

Luxury 2,764.7           1,999.5     2,130.0  471.2  13,741.9   122            

Upper Upscale 2,436.0           1,261.7     2,102.9  136.7  12,164.4   464            

Upscale 2,351.5           1,047.7     2,265.4  110.6  13,115.2   742            

Upper Midscale 2,514.7           1,899.4     2,180.4  127.0  14,617.3   498            

Midscale 2,203.2           935.1         2,211.5  333.8  4,137.4     68               

Economy #DIV/0! #DIV/0! #NUM! -       -             -             

5 Stars 2,865.6           1,368.4     2,369.0  471.2  10,703.2   50               

4 Stars 2,543.9           1,722.7     2,102.8  301.9  13,741.9   322            

3 Stars 2,422.2           1,318.2     2,236.0  110.6  13,115.2   1,121         

2 Stars 2,299.0           1,586.9     2,096.4  127.0  14,617.3   394            

Tropical 3,015.6           1,821.2     2,902.7  192.2  12,078.7   57               

Arid 2,544.5           1,178.5     2,439.5  219.1  7,025.1     150            

Temperate 2,443.4           1,489.7     2,154.5  122.7  14,617.3   1,509         

Cold (Continental) 2,137.4           1,227.3     2,019.7  110.6  10,782.8   240            

Laundry Inc. 2,434.1           1,422.1     2,235.7  110.6  14,617.3   1,470         

Laundry Not Inc. 2,381.7           1,616.2     2,010.2  356.3  13,741.9   335            
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Descriptive Stats on HCMI Footprint per OCRM Descrip

Mean Std. Dev. Median Min Max Count

All Properties 21.9                 13.7           18.1        5.4       124.2         1,628         

LEED Certified 24.1                 16.1           19.7        7.5       75.4           43               

Non-LEED Certified 21.8                 13.6           18.1        5.4       124.2         1,585         

Full Service 32.3                 18.8           28.5        8.3       124.2         383            

Limited Service 18.5                 9.0             16.7        5.4       96.1           1,233         

Luxury 44.3                 26.8           40.0        11.9     124.2         89               

Upper Upscale 28.8                 13.7           26.3        8.3       112.2         297            

Upscale 18.5                 8.2             16.9        6.7       96.1           715            

Upper Midscale 19.0                 10.3           16.6        5.4       74.5           462            

Midscale 13.9                 5.3             11.8        6.1       34.7           55               

Economy 47.1                 #DIV/0! 47.1        47.1     47.1           1                 

5 Stars 55.4                 22.0           46.8        11.9     124.2         41               

4 Stars 30.2                 13.2           25.9        9.2       123.9         198            

3 Stars 20.2                 14.0           17.8        5.9       96.1           1,005         

2 Stars 17.4                 10.3           15.5        5.4       68.3           359            

Tropical 26.4                 18.4           20.2        8.5       124.2         58               

Arid 18.9                 11.6           15.7        6.6       92.3           150            

Temperate 21.1                 12.3           17.9        5.4       116.9         1,185         

Cold (Continental) 26.6                 18.4           21.6        6.1       123.9         235            

Laundry Inc. 21.1                 12.8           17.6        5.4       124.2         1,225         

Laundry Not Inc. 25.1                 16.0           20.4        5.5       123.9         335            

Descriptive Stats on Total Carbon Footprint / Number of Rooms

Mean Std. Dev. Median Min Max Count

All Properties 6,676.8           4,558.3     5,367.0     226.4      45,609.4   1,927         

LEED Certified 7,532.4           5,684.7     5,501.7     2,711.9   33,492.1   56               

Non-LEED Certified 6,651.2           4,519.7     5,361.1     226.4      45,609.4   1,871         

Full Service 9,995.5           5,983.2     8,652.1     2,026.0   45,609.4   569            

Limited Service 5,207.9           2,627.9     4,635.1     226.4      40,100.5   1,315         

Luxury 13,928.8         8,201.4     12,429.4   4,041.8   43,784.7   120            

Upper Upscale 8,942.5           4,696.1     8,078.7     2,385.1   45,609.4   461            

Upscale 5,360.4           2,572.1     4,781.0     226.4      40,100.5   774            

Upper Midscale 5,040.6           2,678.6     4,402.3     1,436.3   19,548.6   488            

Midscale 3,947.4           1,353.9     3,552.9     2,011.6   8,899.5     56               

Economy 7,861.5           #DIV/0! 7,861.5     7,861.5   7,861.5     1                 

5 Stars 16,741.0         6,602.0     13,712.4   4,117.5   43,784.7   49               

4 Stars 9,938.7           4,810.0     8,581.3     226.4      45,609.4   322            

3 Stars 5,891.5           4,322.2     5,166.1     1,594.2   40,100.5   1,136         

2 Stars 4,600.8           3,751.7     4,021.2     1,436.3   16,782.8   375            

Tropical 8,703.0           6,943.9     6,425.9     2,892.3   40,100.5   59               

Arid 5,372.3           3,567.2     4,402.2     1,770.2   30,471.0   151            

Temperate 6,655.6           4,417.1     5,367.5     226.4      45,609.4   1,474         

Cold (Continental) 7,124.3           4,990.1     5,877.1     1,594.2   43,784.7   243            

Laundry Inc. 6,401.0           4,273.4     5,224.8     1,594.2   45,609.4   1,446         

Laundry Not Inc. 7,250.2           4,708.0     5,915.1     226.4      40,100.5   346            
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Appendix O: Single Linear Regression Output – 2015 Water Use per SqM 
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Appendix P: Multiple Linear Regression Output – 2015 Water Use per SqM 
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Appendix Q: 2014 LEED vs. Non-LEED Means Comparison for CHSB Metrics 

 

 

Metric Value Unit Difference

Average of HCMI Footprint per Occupied Room

Not LEED Certified 22.2

LEED Certified 25.0 12.7%

Average of Total Carbon Footprint / # of Rooms

Not LEED Certified 6825.8

LEED Certified 7948.7 16.5%

Average of Total Carbon Footprint per OCRM

Not LEED Certified 25.1

LEED Certified 30.3 20.4%

Average of Total Carbon Footprint per Floor Area sq.M

Not LEED Certified 102.8

LEED Certified 98.6 -4.1%

Average of Total Energy Use per OCRM

Not LEED Certified 74.9

LEED Certified 91.4 22.1%

Average of Total Energy Use per Floor Area sq.m

Not LEED Certified 303.4

LEED Certified 296.8 -2.2%

Average of Total Water Use per OCRM

Not LEED Certified 604.1

LEED Certified 564.3 -6.6%

Average of Total Water Use per Floor Area sq.m

Not LEED Certified 2491.8

LEED Certified 2059.2 -17.4%

HCMI metric

2014

kgCO2e

kgCO2e

kgCO2e

kWh

kWh

L

L
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Appendix R: Data Cuts for Sustainability Metrics on a Per Square Meter Basis 

 

 

 

 

Variable Value % Difference for LEED
Average of Total Carbon Footprint per Floor Area sq.M

Full Service

No 118.9

Yes 113.5 -4.6%

Limited Service

No 93.6

Yes 85.4 -8.8%

Average of Total Energy Use per Floor Area sq.m

Full Service

No 367.5

Yes 345.1 -6.1%

Limited Service

No 275.5

Yes 254.1 -7.8%

Average of Total Water Use per Floor Area sq.m

Full Service

No 2523.6

Yes 2427.4 -3.8%

Limited Service

No 2421.1

Yes 1806.9 -25.4%

Data Cuts - Sustainability Metrics per SqM by Service Classification
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Variable Value % Difference for LEED
Average of Total Carbon Footprint per Floor Area sq.M

Arid

No 82.6

Yes 64.3 -22.2%

Cold (Continental)

No 113.9

Yes 108.4 -4.8%

Temperate

No 98.8

Yes 99.4 0.6%

Tropical

No 123.8

Yes 163.9 32.4%

Average of Total Energy Use per Floor Area sq.m

Arid

No 266.4

Yes 213.7 -19.8%

Cold (Continental)

No 310.9

Yes 338.1 8.7%

Temperate

No 300.7

Yes 295.1 -1.9%

Tropical

No 332.6

Yes 382.2 14.9%

Average of Total Water Use per Floor Area sq.m

Arid

No 2559.1

Yes 2286.0 -10.7%

Cold (Continental)

No 2145.2

Yes 1767.5 -17.6%

Temperate

No 2456.3

Yes 2034.5 -17.2%

Tropical

No 3037.8

Yes 1773.4 -41.6%

Data Cuts - Sustainability Metrics per SqM by Climate Zone
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Variable Value % Difference for LEED
Average of Total Carbon Footprint per Floor Area sq.M

Luxury

No 130.2

Yes 93.8 -28.0%

Upper Midscale

No 98.4

Yes 74.2 -24.6%

Upper Upscale

No 115.3

Yes 124.8 8.2%

Upscale

No 92.3

Yes 87.2 -5.5%

Average of Total Energy Use per Floor Area sq.m

Luxury

No 404.2

Yes 328.6 -18.7%

Upper Midscale

No 296.5

Yes 228.9 -22.8%

Upper Upscale

No 355.6

Yes 353.3 -0.6%

Upscale

No 268.9

Yes 256.8 -4.5%

Average of Total Water Use per Floor Area sq.m

Luxury

No 2802.3

Yes 2292.6 -18.2%

Upper Midscale

No 2524.0

Yes 1751.4 -30.6%

Upper Upscale

No 2433.6

Yes 2508.2 3.1%

Upscale

No 2374.2

Yes 1791.2 -24.6%

Data Cuts - Sustainability Metrics per SqM by Chain Scale
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Variable Value % Difference for LEED
Average of Total Carbon Footprint per Floor Area sq.M

Small

No 102.0

Yes 144.5 41.7%

Medium

No 91.3

Yes 91.4 0.2%

Large

No 103.2

Yes 82.2 -20.3%

Extra-Large

No 104.7

Yes 96.5 -7.9%

Average of Total Energy Use per Floor Area sq.m

Small

No 299.2

Yes 447.3 49.5%

Medium

No 264.6

Yes 248.3 -6.2%

Large

No 307.2

Yes 257.1 -16.3%

Extra-Large

No 331.1

Yes 290.1 -12.4%

Average of Total Water Use per Floor Area sq.m

Small

No 2520.5

Yes 2147.3 -14.8%

Medium

No 2340.2

Yes 1829.0 -21.8%

Large

No 2273.8

Yes 1829.1 -19.6%

Extra-Large

No 2575.6

Yes 2292.5 -11.0%

Data Cuts - Sustainability Metrics per SqM by Building Size per SqM
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Appendix V: Data Cut for In-House Laundry by Service Type (with additional filters) 

 


