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Benchmarking Example 

The following calculation demonstrates how the regression model could be used for 

benchmarking a facilities energy use relative to others. It involves computing the theoretical 

energy use or energy intensity and then examining the ratio of actual energy use or energy 

intensity by the predicted energy use or energy intensity. 

Regression Model: 

𝑦 = 𝛽 + 𝛽 ∗ 𝑥 + ⋯+ 𝛽 ∗ 𝑥  

Where 

𝑦 is the predicted variable (i.e., natural log of energy use or energy intensity) 

𝛽  is the model intercept 

𝛽  is the nth model coefficient 

𝑥  is the nth input variable for the nth model coefficient 

Consider the energy intensity (Model 1) for Site A given its first month’s data. Predicted energy 

intensity is: 

  𝑦 = ln 𝐸𝑛 = 4.88 + 0.52 ∗ ln 𝑤𝑝 − 1.19 ∗ 𝑑𝑐 + 3.82 ∗ 10 ∗ 𝐹𝐴𝑚2 + 1.62 ∗ 10 ∗ 𝐻𝐷𝐷− 0.63 ∗ 𝑝ℎ𝑦𝑝 − 0.54 ∗ 𝑝𝑔𝑎𝑠 + 0.18 ∗ 𝑝𝑜𝑧 + 0.41 ∗ (𝑝𝑢𝑣) 

Where 

ln(𝐸𝑛) is the natural logarithm of predicted energy use 

ln(𝑤𝑝) is the natural logarithm of water production (m3) 

𝑑𝑐 is percent design capacity, monthly flow divided by plant capacity (%) 



𝐹𝐴𝑚2 is  the climate-controlled floor area (m2) 

𝐻𝐷𝐷 is Heating Degree Days (base 18° C) 

𝑝ℎ𝑦𝑝 is an indicator variable for use of sodium hypochlorite (yes = 1, no = 0) 

𝑝𝑔𝑎𝑠 is an indicator variable for use if gaseous chlorine (yes = 1, no = 0) 

𝑝𝑜𝑧 is an indicator variable use of ozone (yes = 1, no = 0) 

𝑝𝑢𝑣 is an indicator variable use of ultraviolet disinfection (yes = 1, no = 0) 

Then 

𝑦 = ln(𝐸𝑛) = 4.88 + 0.52 ∗ (ln(3,781,851)) − 1.19 ∗ (0.20) + +3.82 ∗ 10 ∗ (23,900)+ 1.62 ∗ 10 ∗ (561) − 0.63 ∗ (0) − 0.54 ∗ (0) + 0.18 ∗ (1) + 0.41 ∗ (0)= 14.5196 

Predicted energy use: 𝐸𝑛 = exp(14.5196) = 2,021,957 kWh 

Actual energy use: 2,449,292 kWh 

Ratio of actual energy use to average: 2,449,292 kWh / 2,021,957 kWh = 1.21 (21% higher 

energy use relative to average) 

Result of taking averages across all data for each facility are shown in Table S1 below. Sites C, 

D, and G are on average exhibiting a higher energy intensity relative to other facilities. Sites H 

and I exhibited relatively lower energy intensities.  

  



Table S1. Resulting Energy Intensity Ratio of Facilities 

Site Average Ratio 
A 5%
B 1%
C 20%
D 57%
E 5%
F 5%
G 34%
H -31%
I -27%

Survey Spreadsheet 

Data for this study were collected using the spreadsheet form shown in Fig. S1. 

Fig. S1. Survey spreadsheet. 



Fig. 1. (Continued.)



Model Fit 

Fig. S2 shows model fit for the four regression models by comparing predicted and observed 

energy use. 
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