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Section 2: Attitudes. 
For each of the following questions, please make a selection 
within the range that best represents your opinion. (Totally agree, 
agree, neutral, disagree and totally disagree) 
3. We have lots of energy in BC so there's no reason to conserve energy. 
4. We have lots of water in BC so there's no reason to conserve water. 
5. I have little control over the amount of hot water used in Clement’s Green building, so even if I 

tried to conserve hot water in my apartment wouldn't make a difference. 
6. Energy conservation is an important issue these days so people should try to do everything they 

can to save energy. 
7. Water conservation is an important issue these days so people should try to do everything they 

can to save water. 
8. Our energy in BC is clean so it has no impact on the environment. 
9. I’m interested in use less hot water in my home since I pay the hot water bill. 
10. If I tried to conserve energy and/or water I'd have to give up certain comforts and conveniences 

and I don't want to do that. 

Section 3: Behaviors. 
For each of the following questions, please select the frequency 
with which you practice these actions (Never, Rarely, Sometimes, 
Often, Always) 
11. I take short showers (No more than 5 minutes) 

a. You have said you rarely or never take short showers. Could you identify any special 
reason from the following list that impedes you to spend five or less minutes for shower? 

12. When I am taking a shower, I turn off the showerhead to soap up and shampoo, and turn it back 
on to rinse. 

a. You have said you rarely or never turn-off the faucet for soap-up. Could you identify any 
special reason from the following list that impedes you to conduct those steps? 

13. I use cold water for cloth washing 
a. You have said you rarely or never use cold water for cloth washing. Could you identify 

any special reason from the following list that impedes you to use cold water for cloth 
wash? 

14. I use full loads in the washing machine. 
a. You have said you rarely or never use full loads in your washing machine. Could you 

identify any special reason from the following list that impedes you to use full loads? 
  



10.2 Weekly consumption report 

  

                  

   

 

           

      

  

 

              

                  

                    

Clements Green Building - Suite: XXX Meter: XXXXXXXX 
 

Domestic hot water consumption report - suite based 
 

Period starts 
 

19 Mar 2013 
 

Period ends 
 

19 Apr 2013 
 

This 
period 

 

National average 
 

8,870 
 

litres 
 Daily 

average 

 

National average 
 

277 
 

litres/day 
 

Your neighbours 
 

4,035 
 

litres 
 

Your neighbours 
 

126 
 

litres/day 
 

Your consumption 
 

8,025 
 

litres 
 

Your consumption 
 

259 
 

litres/day 
 

Benchmarking your consumption: 
 

 

Your daily average consumption is below national daily average 
 

         

  

 
       

          

 

Your daily average consumption is above your neighbours daily average 
 

      

 

 
   

       

 

 
Assumptions:  
1.-National DHW consumption is 132 litres per person per day. 
2.-National building occupancy is 2.1 people per suite. 
3.-Breakdown was calculated with data from Mar-24th to Apr-5th. 

 



10.3 Outcomes perception survey 

Description 
Thank you for taking the time to complete this online survey. The estimated time to complete this 
survey is between 10 to 15 minutes. The following questions will explore your thoughts about the 
outcomes you could perceive from this project. In addition to submitting my final report to UBC in 
partial fulfillment for the M.Eng. program, I will also be sharing my research findings to the University 
Neighborhoods Association (UNA) and the UBC Alma Mater Society (AMS). 
The information you provide will be summarized, in the body of the final report. At no time will any 
specific comments be attributed to you unless your specific agreement has been obtained 
beforehand. All documentation will be kept strictly confidential. You are not compelled to participate 
in this survey. If you do choose to participate, you are free to withdraw at any time without 
prejudice. Similarly, if you choose not to participate in this survey, this information will also be 
maintained in confidence. If you have any questions regarding this research project please contact 
David Sotelo at . Your completion of this survey will constitute your informed 
consent. 
 
Price: A $10.00 gift card from a local grocery store (tba) will be awarded to one lucky survey 
respondent. The draw will be conducted at 4:30 PM on April 22nd in UBC’s Chemical and Biological 
Engineering building. 
 
Questions 
Section 1 – Impact on awareness 
My participation in this project has changed my bearings about energy or water conservation in the 
following way: 

• I am less concerned than before. 
• I am equally concerned as before. 
• I am more concerned than before. 

Section 2 – Benefits from report please make a selection within the range that best represents your 
opinion. 
The frequency of the report was… (activate branch logic to lower and higher responses) 

• Lower than expected. A more frequent report will be more useful for me. 
• Appropriate. A weekly report is appropriate for me. 
• Higher than expected. A less frequent report will be more useful for me. 

You said the frequency of the report was lower or higher than expected. Could you provide a 
suggestion about the frequency that you think is more appropriate? 
The information shown in the report was…(branch logic for difficult and very difficult, add comment) 

• Very easy to understand: Just a brief overview is required to understand the information 
shown in the report. 

• Easy to understand: A bit of time to analyze the content of the report by me is required but I 
did not depend on anyone to explain it to me. 

• Difficult to understand: I tried to understand the report by myself but the information was 
unclear until somebody explained it to me. 

• Very difficult to understand: Even with help from others, the information shown in the report 
was quite difficult to understand. 

You said that the report is not easy to understand. Could you comment about the difficulties you 
experienced understanding the report? 
The report provided me with a better understanding of my hot water consumption. 

• Strongly disagree 
• Disagree



• Neutral 
• Agree 
• Strongly agree 

The report enabled me to compare my hot water consumption against my neighbours. 
• Strongly disagree 
• Disagree 
• Neutral 
• Agree 
• Strongly agree 

With the information provided by the report, I think I could conserve more hot water. 
• Strongly disagree 
• Disagree 
• Neutral 
• Agree 
• Strongly agree 

 
Section 3 – Intervention.  
For each of the following sentences please make a selection within the range that best represents 
your opinion. 
I received the shower timer and...(branch in first answer to question 8, second to 9 ) 

• I have not installed it, therefore I have not used it. 
• I have installed it but I have not used it to measure my shower time. 
• I have installed it and I have used it to measure my shower time. 
• I have installed it, I have used it to measure my shower time and I have persuaded my family 

members to use it as well. 
You said you have not installed the shower timer. Could you provide a reason for not installing it? 

• Lack of time. 
• Measuring the time spent in the shower is ineffective to reduce my hot water consumption. 
• I have tried to install it but the device doesn’t stick easily. 
• Other reason 

You said you have installed the shower timer but you are not using it to measure your shower time. 
Could you provide a reason for not using it? 

• I forgot to measure my time. 
• Measuring the time spent in the shower is ineffective to reduce my hot water consumption. 
• I have tried to install it but the device doesn’t stick easily. 
• Other reason 

The shower timer has helped me or my family reduce our shower time. 
• Strongly disagree, Disagree, Neutral, Agree, Strongly agree. 

The shower timer helped me or my family reduce our overall hot water consumption. 
• Strongly disagree 
• Disagree 
• Neutral 
• Agree 
• Strongly agree 

You have reached the end of the questionnaire. Your responses and your data will be kept 
confidential. In order to partake in the prize draw, please enter your email address below.  
Please enter your email address: 
Thank you for your participation in this survey and the Albus project! 



10.4 Volunteer bias 

A hypothesis test was utilized with the aim to identify if a relationship between type of user and 
consumption exists in the data. The selected tool was an ANOVA with type of user as a factor. 
H0: There is no difference on hot water consumption between active and passive users. 
Ha: There is a difference in the hot water consumption between active and passive users. 
Significance level: 5% 

 

 
Based on ANOVA results, p-value is lower than significance level then H0 is false and Ha should be 
taken. Therefore, active users have a lower consumption than passive users, this suggest a “greener” 
attitude in active users. 



10.5 Impact of a 5-minute shower 

This section describes the calculations made to estimate the impact of reducing the shower time to 
five minutes. Data was obtained from Environment Canada’s water usage website [6]. 
 
Baseline: 10-minute shower 
Assumptions: 

1. Clement’s Green suites already have a low flow showerhead. 
2. According to an Enerpro study, 45% of the required energy for heating water is provided by a 

geo-exchange field while the remaining 55% is provided by natural gas. 
3. Suite occupancy will be estimated through national average for MURBS (2.1 people per 

suite). 
4. Every person takes a daily shower. 
5. For heating purposes, water input temperature is 10C and output is 40C (∆𝑇 = 30 𝐾) 
6. According to FortisBC. HHV for natural gas in the Lower Mainland is 38.58 GJ /1000 m3. 
7. One GJ of energy from LNG combustion produces 56 kg of CO2 (data from NRCan). 

 
Steps to estimate baseline: 

1. Volume of water consumed by a 10-minute shower: 
𝑊𝑎𝑡𝑒𝑟 = 𝑡𝑖𝑚𝑒 ∗ 𝑓𝑙𝑜𝑤 

𝑊𝑎𝑡𝑒𝑟 = 10[𝑚𝑖𝑛] ∗ 9.5
𝑙𝑖𝑡𝑟𝑒𝑠
𝑚𝑖𝑛𝑢𝑡𝑒

= 95 𝑙𝑖𝑡𝑟𝑒𝑠 

 
2. Volume of water in a year for whole building: 

𝑊𝑎𝑡𝑒𝑟 = 95 𝑙𝑖𝑡𝑟𝑒𝑠 ∗ 365 𝑑𝑎𝑦𝑠 ∗ 55 𝑠𝑢𝑖𝑡𝑒𝑠 ∗ 2.1 
𝑝𝑒𝑜𝑝𝑙𝑒
𝑠𝑢𝑖𝑡𝑒

= 4,004,962.5 𝑙𝑖𝑡𝑟𝑒𝑠 ≈ 4,000𝑚3 

 
3. Energy required to heat 4,000 cubic meters of water: 

𝐸 = 𝑚𝑎𝑠𝑠 ∗ 𝐶𝑝 ∗ ∆𝑇 

𝐸 = 4𝑥106𝑘𝑔 ∗ 4.186𝑥10−6
𝐺𝐽
𝑘𝑔 𝐾

∗ 30 𝐾 = 502.32 𝐺𝐽 

 
4. LNG combusted (55% energy is from LNG, 45% is from geo-exchange) 

𝐸𝑛𝑒𝑟𝑔𝑦 = 0.55 ∗ 502.32 𝐺𝐽 = 276.28 𝐺𝐽 

𝑉𝑜𝑙𝑢𝑚𝑒 =
276.28 𝐺𝐽

38.58𝑥10−3  𝐺𝐽𝑚3

= 7.161 𝑚3 

5. Cost of energy from LNG: 

𝐴𝑛𝑛𝑢𝑎𝑙 𝐶𝑜𝑠𝑡 =
𝐵𝑎𝑠𝑖𝑐 𝑐ℎ𝑎𝑟𝑔𝑒

𝑑𝑎𝑦
∗ 365 𝑑𝑎𝑦𝑠 + 𝐸 ∗ (𝐷𝑒𝑙𝑖𝑣𝑒𝑟𝑦 + 𝑀𝑖𝑑𝑆𝑡𝑟𝑒𝑎𝑚 + 𝐺𝑎𝑠 𝑝𝑟𝑖𝑐𝑒) 

𝐴𝑛𝑛𝑢𝑎𝑙 𝐶𝑜𝑠𝑡 = $0.389 ∗ 365 𝑑𝑎𝑦𝑠 + 276.28 ∗ ($3.691 + $1.192 + $2.977) 
𝐴𝑛𝑛𝑢𝑎𝑙 𝐶𝑜𝑠𝑡 = $0.389 ∗ 365 𝑑𝑎𝑦𝑠 + 276.28 ∗ $7.86 = $2,313.51 

 
6. CO2 emissions: 

𝐸𝑚𝑖𝑠𝑠𝑖𝑜𝑛𝑠 = 276.28 𝐺𝐽 ∗ 56
𝑘𝑔
𝐺𝐽

= 15.471 𝑡𝑜𝑛𝑛𝑒𝑠 𝑜𝑓 𝐶𝑂2 

Gains: By observation, the amount of shower time is half of the baseline then, the amount of water is 
halved. Therefore, the energy requirements and costs are the half of the baseline. 

𝑊𝑎𝑡𝑒𝑟 ≈ 4,000𝑚3 ∗ 0.5 = 2,000 𝑚3 
𝐸𝑛𝑒𝑟𝑔𝑦 = 502.32𝐺𝐽 ∗ 0.5 = 251.16 𝐺𝐽 
𝐶𝑜𝑠𝑡 = $2,313.51 ∗ 0.5 = $1,156.76 

𝐸𝑚𝑖𝑠𝑠𝑖𝑜𝑛𝑠 = 15.471𝑡𝑜𝑛𝑛𝑒𝑠 ∗ 0.5 = 7.735 𝑡𝑜𝑛𝑛𝑒𝑠 𝑜𝑓 𝐶𝑂2 




