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Abstract

Energy consumption in higher-education campuses is consistently high in campus
residential buildings where the students live full-time during the semester(s); making sustainable
energy consumption a primary concern. This intensive operational energy consumption creates a
dependency on fossil fuels in Nova Scotia, contributing to greenhouse gas emissions and
establishing a reliance on non-renewable energy sources to power residential buildings (Canada
Energy Regulator 2024). Considering that Dalhousie’s Studley campus houses 2300 students a
year (Willick 2021), the energy demand to keep residences in operation with this volume of
occupants results in highly intensive energy consumption habits in students. We conducted a
behavioral study of the students residing in Shirreff Hall of Dalhousie University, seeking to
understand how residents perceived their own energy consumption habits and to determine any
potential relation of previous residing areas, with a concern for differences within provincial
level changes and their effect on individual’s perceived energy consumption habits. We collected
data using a 40-question Microsoft Forms survey that allowed us to get insight into the behaviors



of individuals. This survey asked participants about day-to-day and weekly habits that would
give grounds for inferencing an individual’s energy consumption: such as concerns over energy
sustainability, personal awareness of energy and phantom loads, habits regarding personal
interactions with energy, and barriers to sustainable energy consumption. We used a two-sample
unequal variance T-test correlation analysis, responses were analyzed to determine correlations
and existing relationships between the residential history of participants, developing substantial
reasoning for recommendations that aim to bring to attention how easily phantom loads are lost
in residences buildings. This study found no statistical significance in the difference between the
mean energy consumption of students from Maritime and Non-Maritime regions, suggesting that
geographic origin has no influence on energy consumption habits, more research can be done on
this topic. Additionally, we found that key barriers to energy conservation amongst students
living in Shirreff Hall include convenience factors, lack of awareness, and absence of financial
incentives. Based on our study results, we recommend educating students through proactive
educational initiatives (i.e. strategically placed posters), interactive seminars during orientation
weeks, and real-time energy consumption reports of the residence as tangible evidence of energy
usage.
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Introduction

Background and Rationale

Energy consumption in buildings is a critical issue that cascades into widespread
environmental and economic implications. According to the International Energy Agency
(2023), the operations of buildings account for 30% of global energy consumption and 26% of
global energy-related emission (8% from direct emissions, 18% from indirect emissions). A
substantial amount of these usages are phantom loads, this comes from an appliance that is not in

use but still draws power as it is plugged in (Hydro One, 2025).



As climate change impacts become increasingly more severe and frequent (Kemp et al,
2022), reducing energy use in buildings is essential for achieving sustainability goals by reducing

greenhouse gas (GHG) emissions, therefore mitigating the effects of climate change.

Fossil fuels, while contributing a substantial amount to energy generation, are a non-
renewable resource. We therefore need to be mindful of how we use them. This problem is
especially relevant in Nova Scotia, where over half of all energy used (55%) comes from coal
and coke (Government of Canada, 2021). The emission of carbon dioxide into the atmosphere
through the usage of fossil fuels, such as coal, further enhances the effects of climate change
through an increase in the GHG effect. The continued exploitation of these resources is not
sustainable for the environment; hence, it is crucial to decrease our reliance on them, starting
from being more conscious about our energy usage and mitigating our wastage of a finite
resource. In addition, energy costs are also increasing as more accessible fossil fuels are
decreasing, forcing us to extract from remote areas (Kreps, 2020). Reaching these remote sources
IS now requiring more effort, resources and energy, thus increasing the cost of fossil fuels. The
Energy Return On Investment (EROI) is the concept of amount of energy yielded for the amount
put in (Kreps, 2020). Currently our investments for energy extraction are increasing at a faster
and larger rate than the yield of resources is (Kreps, 2020). This increased investment is taking

more financial resources, and thus individuals wasting energy is correlated to wasting capital.

Moreover, methods of extracting fossil fuels destroy habitats and cause serious
consequences for wildlife. For example, mining causes erosion and potential degradation of
water sources, forcing numerous species out from their home and at the same time poisoning our
resources (Sonter, 2018). Fossil fuels contribute to climate change since they release GHG’s,
particulate matter and harmful chemicals (Client Earth, 2022). Overall, the process of extracting,
cleaning, transporting fossil fuels and converting it into usable energy can be very wasteful as
heat and energy is being lost at every step, signifying how this resource is a double-edged sword,

and we should be more diligent when utilizing it.

Universities have a major role in shaping a sustainable future through educating the
forthcoming generations, with an influence in GHG emission policies and investments (Yaltan et

al. 2014). Universities consume a substantial amount of energy (approximately 50 million GJ in



Canada in 2019 (Statistics Canada, 2022)). If Canadian Universities are to lead by example and
spread awareness about sustainable practices to the public, they must reflect on their personal
gaps and fill them. The concept of a ‘Sustainable University’ emphasizes minimizing
environmental, economic, societal and health impacts of resources used for fuel in teaching and
research (Alshuwaikhat, 2008). Universities play a key role in the process to help society
transition to a more sustainable lifestyle, therefore, evaluating students' energy consumption

habits is important for improving campus sustainability.

Currently, Dalhousie University is already initiating and completing projects to have
better energy efficiency across its multiple campuses (Dalhousie, 2022). This Maritime
University is integrating 8 of the 17 United Nations Sustainable Development Goals (SDG’s)
through new and existing structures within their campuses (Dalhousie University, 2022). Given
the goals and our research, we highlight: (3) Good Health and Wellbeing, (4) Quality Education,
(7) Affordable and Clean Energy, (11) Sustainable Cities and Communities, (12) Responsible
Consumption and Production, (13) Climate Action, and (15) Life on Land (Dalhousie University,
2022). SDG four focuses on quality education; this is needed to understand why phantom loads
are a problem and what can be done to reduce them. SDG’s 3, 7, 11, 12 and 13 are all directly
correlated. We are a direct reflection of the health of our planet, we need to move towards a more
sustainable future that is not reliant on the use of fossil fuels and is responsible through the entire
life cycle of energy production. Our earth is finite, we are responsible for maintaining and
sharing it. SDG 15 focuses on all of our interconnectedness on land. These goals within the
University involved switching lightbulbs to LEDs and other projects focusing on energy refits
involving lighting, air filtration, plumbing and heating; initiatives that have been introduced to
increase Dalhousie’s energy efficiency (Dalhousie University, 2025). These improvements were
undergone in several campus buildings including the Killam Memorial Library, Sir Charles
Tupper Medical Building, and the Life Sciences Center (LSC) (Dalhousie University, 2022).
Dalhousie has also been awarded Leadership in Energy and Environmental Design (LEED) Gold
and Silver Certifications for new buildings, including The Wallace McCain Learning Commons,
LeMarchant Place, Mona Cambell and others (Dalhousie University, 2025). In the past,
Dalhousie Residence Life staff has hosted “Ecolympics”, to encourage students in the residence

buildings to reduce energy usage during a two-week advertising period (Dalhousie University,



2025). However, the maximum reduction of electricity use was only 9% (Dalhousie University,
2025). While Dalhousie is attempting to implement changes to behavioral buildings energy
efficiency, it is also up to the students (both residents and otherwise), faculties and staff to
participate and contribute as well. Technology can only go as far as the appropriate behaviors of
the users, and therefore it is important to understand and observe Dalhousie individuals' energy
use habits to recommend better routines to contribute to less waste into phantom loads on

campuses.

In this project, we aim to explore if a number of factors can influence these wasteful
behaviors, including students living on their own for the first time, their busy schedules and not

having to pay power bills.

In this project, we focused on Dalhousie University’s residence building, Shirreff Hall,
on the Studley campus. These residence halls are targeted towards first year students to better
support them in their first year of study. Built in 1923 (making it the oldest operable residence on
this campus), this residence is the second largest residential building on this campus, capable of
housing four hundred and forty students. Its large population means that a substantial amount of
energy goes into operating the building, and without recent retrofits, this can make Shirreff Hall
prone to energy wastage to phantom loads. Since these buildings accommodate many students, in
operation 24 hours a day for about seven to eight months of the year (without considering
summer residence), there are high energy demands for lighting, heating and appliances.
Inefficiencies due to poor insulation and consumption of phantom loads, from appliances left
plugged in, can result in considerable energy wastage (Hydro One, 2025). We undertook this
project to explore the habits of students residing in Shirreff Hall. Through this project, we aimed
to inform students living on campus about sustainable energy practices and explore opportunities
for integrating these practices into daily life, in support of Dalhousie University’s sustainability
goals. With a better understanding of how the students utilize the space, it will allow for better

planning and management of resources that align with the way energy is truly being used.



Research Questions

We researched the level of awareness students residing in Shirreff Hall have, regarding
their energy use and interactions, and how individuals can build an awareness mindset to
mitigate the negative environmental impacts of inefficient energy use involving their habits
regarding energy consumption. The intention is to help educate students by recommending ways
they can be more mindful of their habits surrounding energy use, to decrease phantom loads
within their daily lives. These students are at a very influential stage in their lives, where they are
building habits that they will carry with them, hopefully through their lives. The question that we
aimed to answer is, “What are the energy conservation habits of students residing in Shirreff Hall
at Dalhousie University?”. Additionally, as a sub-research question, we aimed to explore
whether students' previous residence before moving to Halifax influenced their personal energy
consumption habits. Specifically, we examined if there is a correlation between living in the
Maritime provinces (New Brunswick, Nova Scotia, Newfoundland and Labrador, and Prince
Edward Island) versus other non-Maritime locations and their energy usage patterns. Based on
our findings on how students currently perceive their energy habits, we curated
recommendations regarding their limitations behind behavioral energy use, in order to heighten

awareness on phantom loads.

Methods

Study Design

To collect data about student habits and behaviors, we conducted an online survey for
students in Sheriff Hall, posters were put up around the residence building as advertisements, as
well as in various locations across the Studley campus (Figure 1.0). The use of an online survey
as a form of measurement can gain a high yield of responses, with a substantial amount of
information to ensure our study is thorough, which is both convenient to distribute and collect.
This extensive survey contained question types including rating, ranking, selecting what applies,
single response, multiple choice and some short answer questions. Having longer interviews may
have deterred students from participating, as they have busy schedules and prior commitments.
The surveys were conducted through a Microsoft form, accessible through a QR code found on

our posters (see Appendix). Recruitment of students in Shirreff Hall was done though posters



distributed throughout campus at locations where Shirreff residence may occur, including the
LSC, Sir Janes Dunn Building, Henry Hicks, Killam Memorial Library, Marion McCain Arts
and Social Science Building, the Student Union Building (SUB), Kenneth C. Rowe building, and
Shirreff Hall (Figure 1.0).

¥ & @ IUniversity Buildings on Studley Campus
%y, : 1. Life Science Center

2. Sir James Dunn

3. Henry Hicks

4. Killam Memorial Library

5. Marion McCain Arts

and Social Science Building

6. Student Union Building

7. Kenneth C. Rowe

Figure 1.0. Outline of our poster distribution on Studley Campus Dalhousie University, Halifax, Nova
Scotia, with Shirreff Hall indicated by a star, all other buildings were numbered in the legend.

Image Source: https://web.cs.dal.ca/~arc/contact.html

Along with this, we held in-person recruitment to fill out the online survey near Shirreff
Hall. Baseline questions were asked at the start of the survey to help categorize and analyze the
data including: if they currently live in Shirreff Hall residence (Appendix; Q1), if this is their
first time living on their own (Q6), if they live in a single or double dorm room (Q2), their area
of study (Q3), hometown (Q4), and whether it was in a rural or urban environment (Q5). These
questions allowed us to make better interpretations of the data collected given this background
knowledge. All survey questions can be found in the Appendix. Our group gained ethics
approval and permission from the Department of Earth and Environmental Sciences and Sheriff
Hall staff to conduct this research. Then, we collected responses for a total of seven days and
analyzed the data we collected after that point. Finally, based on our findings, we created
recommendations for all students at Dalhousie University based on our sample population of
Shirreff Hall residences, to implement and positively influence consumption behaviors to reduce

phantom loads lost in Sheriff Hall.


https://web.cs.dal.ca/~arc/contact.html

Parameters

Our target population was Dalhousie University students living in Shirreff Hall. We had
aimed to survey two hundred and six students over the course of March 101-18", 2025. This
sample size was chosen based on the sampling frame of four hundred and forty students, a 95%
confidence interval, 50% population proportion and 5% margin of error. We used a non-
probabilistic randomized sampling with a mix of snowballing. This is non-probabilistic due to
the fact that we limited our respondents to Shirreff Hall, however we wanted a randomized and
diverse group of students to answer the surveys. There was a mix of snowballing, as we asked
students to refer their friends in the building to complete our survey.

Aside from the QR codes on the posters, we recruited outside of Shirreff Hall 5 days for
1.5 hours each day (weather dependent), to encourage students to complete the survey. The aim
of these visits was to offset the potential shortcomings from the online survey (people not doing
the survey, connection issues), and increase the awareness that we were currently collecting our
data. Recruitment happened at multiple different time slots, to account for different schedules of
students in our targeted population, improving the accuracy of our sample and how it reflects the
true population in our statistical analysis. Visiting on different days increases our chances of
reaching students who may have had prior commitments during our initial visit. Additionally, not
everyone was comfortable with a long verbal exchange when in person recruitment happened,
online surveys on posters provided an alternative way to gather responses. Respondents could
scan the code and complete it at their own pace, with responses automatically submitted to the
online application. However, some students may have not completed the survey online after
scanning the QR code and may have forgotten. By using a mix of strategies, we can gain a wider
pool of responses and better understanding of students’ lifestyles and habits.

We conducted a two-sample t-test unequal variance for questions seven, eight, and nine
in our survey (Appendix). The questions assessed the student's awareness of their personal
energy consumption habits (Q7), how concerned the students are about the environmental impact
of their energy usage (Q8), and how important it is for them to reduce their personal energy
consumption, environmentally (Q9). These three questions are a Likert-scale with ordinal data
and were chosen to gain a baseline idea of energy consumption habits of students, while allowing

us to run an inferential statistical analysis. The test was used to determine if there was a
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significant difference in the mean score of the three questions against the Maritime and non-

Maritime regions.

Limitations

During the period of our research study, there have been several limitations that have
deterred us from reaching our full potential of this research paper. A challenge we have faced
during this project has been our ability to directly reach out to our target audience of the Shirreff
Hall residents, limiting our sample size and data analysis. Due to the late approval of our ethics
application, we were limited to seven days to collect the results of our survey, which is half of
the amount of time we planned to collect responses for. Additionally, we were unable to go
inside Shirreff Hall to recruit students for participation due to a No External Guest policy in
place. Since we were unable to go into the residence hall, we were unable to distribute an email
to all the students residing within Shirreff Hall that would have contained a small explanation of
our research and the QR code on the poster so they could easily access our survey. This limited
the direct exposure of our survey towards the students specifically living in Shirreff Hall and
hindered our target for the number of students who responded to our survey. By decreasing our
sample size, we risk an inaccurate and unreliable study by not representing the full population
(Faber, 2014).

Since our survey was conducted online with self-reported data, there were several open-
ended responses that allowed respondents to provide answers that were not indicative of honesty
and serious thought, for example, some answers received included “I'm Jewish” or “Cuz” when
asked for the reason why they left the lights on during the day. Thus, we did not consider these
types of responses to be viable data in our research. This consideration was taken to ensure

normality in our data and accuracy in analysis.

Next, grouping students into "Maritime™ and "non-Maritime" categories for our data

analysis may result in an overlook of more nuanced regional differences.



11

Results

Our survey was conducted over the span of March 12""to March 18", 2025. This gave us
a total of seven days to collect our data, out of which, we were able to collect fifty-four
responses. Figure 2.1 and Figure 2.2 below, highlight the distribution of where the students lived
prior to moving to Dalhousie University. These descriptive data allowed us to understand the
background of our data and allowed us to conduct two sample unequaled variance T-tests

between the demographics and energy consumption.

Omtario
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Nova Scotia
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Newfoundland and Labrador
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Number of Responses ® Maritime ® Non-Maritime

Figure 2.1. (left) Bar chart showing the locations that students resided in prior to moving to Dalhousie
University (Q4 from appendix).

Figure 2.2. (right) Pie chart comparing the distribution of responses between Maritime and non-Maritime

regions.
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Figure 3.0. Bar chart comparing the results between the Maritime and non-Maritime regions about
whether they have heard of the common terms for phantom loads (Q10 from appendix).

We grouped these students into Canadian Maritime regions vs non-Maritime regions with

fifteen students from Maritime regions and thirty-nine students from non-Maritime regions. The
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result of survey question ten gave us an understanding of Maritime and non-Maritime baseline
knowledge of phantom energy (Figure 3.0.). These numbers were used as our sample population
size when running our Two-Sample T-Test on Excel (Figure 2.2). This test was completed
assuming unequal variances due to the different number of responses for Maritime vs non-
Maritime students. We ran this question against survey question seven, eight and nine. Figures
4.0, 5.0, and 6.0 below summarize the survey results of those three questions based on the

regions.

Mean ofLikert Scale
Mean ofLikert Scale

Maritime Non-Maritime

Maritime Non-Maritime
Place of Orgin

Place of Orgin

Figure 4.0. (left) Bar chart comparing the distribution of means (+SD) of students living in Shirreff hall
who are from the Maritime regions and non-Maritime regions on their personal awareness of their daily
energy consumption habits, obtained by conducting two-sample, unequaled variance T-Test (Q7 in

appendix).

Figure 5.0. (right) Bar chart comparing the distribution of means (+SD) of students living in Shirreff Hall
who are from the Maritime regions and non-Maritime regions on their personal concerns about the
environmental impacts of their energy usage, results were obtained by conducting two-sample, unequaled
variance T-Test (Q8 in appendix).

Mean of Likert Scale

Maritime Non-Martime
Place of Orgin
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Figure 6.0. Bar chart comparing the distribution of means (+SD) of students living in Shirreff Hall who
are from the Maritime regions and non-Maritime regions on how important it is for them to reduce their
personal energy consumption, with the concern based on the environmental implications, results were

obtained by conducting two-sample, unequaled variance T-Test (Q9 in appendix).

We found that students from the Maritime region have an average score of 7, while non-
Maritime students have an average of 6.03. We note that the difference is small, however
Maritime students have a slightly higher awareness of their personal energy consumption habits.
Next, non-Maritime students have a higher variance (3.06) compared to Maritime students

(1.85), indicating more variability in their energy consumption habits.

With our categories sorted between the Maritime regions against the non-Maritime
regions, Figure 2.0 shows how many of our responses in each category have heard of the terms:
wasted energy, phantom energy, ghost energy or dead energy; which are the more common
names for the more specific term: phantom loads (this also goes by the terms: vampire energy
and standby power (David Suzuki Foundation, 2024). Within the Maritime regions, 87.5% of
respondents have heard of terms that describe phantom loads, as compared to 69.5% of those in
non-Maritime regions who have heard of these terms before (Figure 2.0). Even with a smaller
sample size of students coming from Maritime regions, there was a smaller gap between those

who have heard of phantom energy and those who have not.

Table 1.0 — How aware are you of your daily personal energy consumption habits Two-Sample T-test

Assuming Unequal Variances Results.

Maritime Non-Maritime

Mean 7 6.307691
Variance 1.857143 3.060729
Observations 15 39
df 33
t Stat 1.539261

P(T<=t) two-tail 0.133276
t Critical two-tail 2.034515
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Table 2.0 (left) - How concerned are you about the environmental impact of your energy usage Two-

Sample T-test Assuming Unequal Variances Results.

Table 3.0 (right)- Environmentally, how important is it to you to reduce your personal energy
consumption Two-Sample T-test Assuming Unequal Variances Results.

Maritime Non-Maritime Maritime Non-Maritime
Mean 7 6.897436  Mean 7.066667 6.897436
Variance 2.857143 7.410256  Variance 4.495238 7.410256
Observations 15 39  Observations 15 39
df 33 df 33
t Stat 0.166275 t Stat 0.241835
P(T<=t) two-tail  0.868758 P(T<=t) two-tail  0.810405
t Critical two-tail  2.019541 t Critical two-tail  2.034515

Next, our survey concluded that the three most common devices in student’s dorm rooms
are a fan (77% of respondents), a computer (72% of respondents), and a kettle (50% of
respondents) (Figure 7.0.) Of the respondents who stated they have these devices, we were
interested in the percentage of students who never unplug the device when it is not in use, adding
to an increased usage of phantom loads daily (Figure 8.0). With the most common devices, 74%
of those with a fan, 56% of those with a kettle, and 33% of those with a computer always have
these devices plugged in. The least common devices that were present in the rooms of
respondents with their resulting percentage of them connected to an energy source are an
Alexa/Google Home (9% of respondents, 100% always plugged in) and a heated blanket/heating
pad (13% of respondents, 43% always plugged in) (Figure 8.0).
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Figure 7.0. Bar chart displaying the distribution of devices students have in their dorm rooms living in
Shirreff Hall, showing the number of respondents who selected ‘yes’ to having at least one of the eleven
given devices in their rooms (Q22 in appendix)
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Figure 8.0. Bar chart displaying the device unplugging habits of students living in Shirreff Hall with the
devices listed in Figure 7.0, comparing the percentage of respondents who selected ‘yes’ to having a
device and if the device was always plugged in.
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Less than half of participants were aware of energy wastage and made a conscious effort
to turn off their lights when away, either due to self-awareness or education (Figure 9.0). Other
reasons for turning off lights included feeling annoyed seeing them left on. Among those who
left their lights on, common reasons included forgetting, using light for comfort to feel less

lonely or depressed, and concerns about safety.

12 hours
- /0

8 hours
5 howrs 6%
5%

4 hours
5%

0 hour
3 hours 43%

9%

2 hours
17%

1 hour
13%

Figure 9.0. Pie chart showing the distribution of responses for the amount of hours lights were left on in

residence dorm rooms in Shirreff Hall(Q13).

When looking at shower habits, 27% of participants took 9 showers per week, followed
by eight showers per week (19%), while the rest took seven showers or less (Figure 10.1). The
average shower length among participants was eight minutes (Figure 10.2). 61% of participants
shower with only hot water, though some mentioned ending their showers with cold water.
(Figure 11.1). Participants who showered with cold water gave various reasons, such as physical
and mental health benefits, helping them wake up in the morning, environmental considerations,

or a lack of access to hot water (Figure 11.2).
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Figure 10.1. (left) Pie chart showing the average number of showers students living in Shirreff Hall take
per week (Q15).

Figure 10.2. (right). Pie chart showing the average shower length of students in Shirreff Hall in minutes
(Q16).

40
34

HCold showers MHot showers

Cold showers
39%

Hot showers
61%

Figure 11.1 (left) Pie chart showing the distribution of students in Shirreff Hall who take hot showers and
those who take cold showers (Q17).

Figure 11.2 (right) Bar chart showing the reasons why students in Shirreff Hall take cold showers (Q17).

Laundry habits varied, as most participants do four loads of laundry monthly (37%),
while some reported doing up to eleven, others do as little as one (Figure 12.1). Most
participants (72%) did laundry with cold water, 11% switched between hot and cold, while the
rest did laundry with hot water only (Figure 12.2).
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Figure 12.1 (left). Pie chart showing the mean load of laundry done per month by students living in
Shirreff Hall (Q18).
Figure 12.2 (right). Pie chart showing the distribution of students in Shirreff Hall who do their laundry

with cold water and those who do not (Q19).
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30%

4 chords
24%

Figure 13.1 & 13.2. Pie charts showing the quantity of power bars students in Shirreff Hall have in their

room, and how many chords are plugged in at once (Q20&21).

Regarding power bars, 46% of participants have one in their room. The highest number
of power bars reported was four, which made up 4% of the responses, while 7% stated they had
none in their room (Figure 13.1). 26% of participants have three chords plugged into their power
bars, followed by four chords, which make up 24%. A small percentage (4%) of participants had
up to eight chords plugged in, while 7% answered zero, this was believed to be the same people

who did not have a power bar (Figure 13.2).
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Figure 14.0. Challenges students face for personal energy conservation. Categories of; Academic life,
Accessible information, Building efficiency and design, busy schedules, convenience factors, financial
boundaries, limited awareness, lack of education, lack of control in central heating/lights, no monthly
personal financial cost, rules and restrictions in residence, social life, Other (Unspecified). The two most

significant categories are Convenience factors and Limited Awareness.

When we analyzed the short and long answer questions from our survey, students
conveyed that the two largest challenges and barriers restricting participation in personal energy
conservation were; convenience (70% of students) and limited awareness (65% of students).
While the least frequent challenges selected were social life (4% of students) and financial
boundaries (9% of students) (Figure 14.0).

Discussion

Despite initiatives, such as the annual “Ecolympics” being held by The Office of
Sustainability and the residence office aiming at reducing energy waste and water consumption,
many students living in residence are still not aware of the energy wastage that they are
contributing to by seemingly normal actions such as unplugging their electronics when not in

use, taking long showers, and using inefficient appliances.
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The main reason behind the 70% of students who completed our survey that do not
conserve energy is due to the convenience of opting for easily accessible actions that require
little effort toward caring for the environment (Figure 14.0). The choice of these actions is due to
being in and out of the dorm room so often, annoyance of unplugging items, and remembering to
turn off lights would be extremely tedious multiple times a day. Many also stated that the outlets
and power bars are in rather inaccessible areas of their rooms and unplugging them requires them
to crawl under beds/desks to unplug and re-plug, with many students expressing this simply was
not worth their time or effort. Another large barrier was lack of awareness and education about
this topic, many stating that ignorance is bliss, the unknown amount of energy they are using and
wasting was not apparent to them, and therefore, not important. Many students expressed that
they are not paying hydro or electric bills, since it is included in rent costs of residences, and
therefore have zero idea of their usage and how much it costs in real terms. Therefore, they have
no financial repercussions to leaving lights on or wasting energy, and do not make it a habit to
correct these wasteful behaviors till affected by them. Students stressed the lack of control of
their heating and lighting through the residences, many stating that hallways lights are always on,
and the heating is typically too hot in some rooms, or too cold in others.

The devices recognized as being most common amongst students (fan, computer, kettle;
Figure 7.0) have daily uses and reflect both convenience and necessity of university life.
Students living in residences have little to no control over the temperature of the establishment
and can use a fan to regulate the temperature of their space to their liking and improve airflow
(U. S. Department of Energy, n.d.). A computer in contemporary studies is extremely common
amongst students and considering the format of Dalhousie’s education and delivery to use online
learning management systems (D2L Brightspace) this is not an unsurprisingly common device in
dorm rooms. According to Energy Sage (Marsh 2024), generally, computers use between 30 and
70 watts of electricity depending on the model. The hours per day a computer is in use has the
biggest impact on the total electricity used over time. If we assume a student uses this general
computer for eight hours per day, this student is using 2.8kWh (kilowatt-hours) of electricity per
week (Marsh 2024) and compounding 146kWh per year. The associated cost with kWh electrical
demand of a computer is overlooked by many residents, as the monthly billing is not going
directly to the student. StatsCan (2024) shows a glimpse of the extent of Canadian internet and
electronic device use, 99.2% of individuals aged 15 to 24 used the internet in 2022 and 86-97%
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owning a laptop or computer. The next most common devices are a kettle, hair heat products, a
microwave (students may also use this as a clock), and electric toothbrush. The nature of these
devices’ use is personal and vary on an individual basis, meaning they are very difficult if not
impossible to implement communal, shareable modes of accessing (kettle, microwave) and are
unsafe for hygienic reasons to do so (hair styling heat products, electric toothbrush). One factor
that might deter students from using a shared microwave or kettle in a dorm environment is the

uncertain cleanliness and high frequency of its use.

We investigated whether the region students come from before attending Dalhousie
University affects their energy consumption habits. We found that since our two-tailed p-value of
0.133 is greater than our significance level of 0.05, the difference between the means is not
statistically significant. Additionally, our observed t-statistic of 0.2418 is smaller than the critical
value of 2.0345. Therefore, for our study, the regions do not influence the students' behavior
when it comes to their daily energy consumption habits. Any differences are likely due to
random variation rather than a true effect of geographic background. Figure 3.0 found that
students from the Maritime region have an average score of 7.06 for their concern about their
environmental impact, while non-Maritime students have an average of 6.89. Again, non-
Maritime students have a higher variance compared to Maritime students for both Table 2.0 and
Table 3.0. For Table 2.0, we found our two-tailed p-value of 0.81 to be greater than our
significance level of 0.05, showing that the difference between the means is not statistically
significant. Additionally, our observed t-statistic of 0.241 is smaller than the critical value of
2.03. For Table 3.0, similar results were found. Our p-value of 0.868 is greater than 0.05 and our
observed t-static 0.166 is smaller than our critical value of 2.019. Therefore, we conclude that for
all statical tests completed, there is no statistical significance and the means of the two different
groups are not statistically different. Lastly, student behavior may change based on the time of
year, such as increased heating use in winter or higher electricity consumption during exam
periods (Li. et al, 2024). These factors may also influence the results of our analysis and may

lead to self-reporting answers changing throughout the year.
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Recommendations

The average worldwide energy consumption of individuals in 2023 was 17,430.11 kWh,
an increase of the previous year (Statistica, 2024). Petroleum coke costs 0.39 kg/kWh of
resources and coal costing 0.52 kg/kWh of resources (U.S. Energy Information, 2023), being
extremely costly resources. Phantom loads can account for up to 10% of a home's energy use
(Hydro one, 2025), therefore could account for ~871.5 kWh (considering our household is two
people). This would save 339.89 kg of coke or 453.18 kg of coal per person per year. If everyone
globally reduced their consumption by a few kilowatt hours, it would save thousands of kg of
resources from being wasted, leading to a large difference in our use of fossil fuels. Collectively,
this amount will compound as individuals change more of their habits and contribute to reducing

emissions.

Regulating energy usage for four hundred and forty people while providing heating,
lighting and food services is not an easy task. Individuals within the residences need to improve
their energy usage habits such as turning their lights off when not present in their room,
unplugging appliance when not in use, and doing laundry with cold water to see a reduction in
energy consumption. Students mentioned that one of the most significant improvements that
could be made to improve energy conservation within residences was enhanced education about
energy waste within the residence. 85% of the students reported that they are living alone for the
first time, and if no one is adequately informing them about energy conservation, they rely on
other sources that may not be providing information (Q6). If students do not learn about this
topic in their areas of study, it would be optimal if Shirreff Hall could provide educational
resources for them. These resources can include posters around Shirreff Halls to remind students
about habits they should strive for, such as reminders to turn off lights, unplug unused
appliances, etc. Educational seminars, games and pamphlets during Orientation week where
CATs (Community Assistant Team) can provide further information and tips about energy
conservation. Another recommendation would be to include an analysis of energy use within
Shirreff Hall and distribute this information to students and have this easily accessible for all
other students to see online (see Appendix for mock-up posters and news blasts). As seen in our
results, many of our participants state they are unaware of their energy use in real terms/numbers

and therefore do not care about conserving it, since they cannot conceptualize it. By analyzing
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the energy use and putting consumable forms into residences, this can spark interest, concern,
and increase exposure to the topic, to start more discussions about inefficient energy use, where
they live in residents may impact their long-term future behavior. Showing the amount of energy
used, the amount of resources needed to provide that energy and the cost of this will put these
‘invisible” habits into real forms. This can provide education for students that will move out of
residence in the future and will start having to pay a hydro bill, and therefore possible ways to
mitigate high bills and utilize less energy, and in return less fossil fuels. Intentionally placed
posters can serve as a daily reminder of sustainable energy consumption practices for residents
and real-time reporting provides tangible insights into usage, resulting patterns of consumption,

and aims to invoke change to the individual.

Conclusion

Our research concludes that the key barriers to energy conservation amongst students
living in Shirreff Hall Residence include convenience factors, lack of awareness, and absence of
financial incentives. Despite acknowledging the widespread use of high-energy-consuming
devices, students generally are not perceiving their potentially problematic energy habits due to
the lack of direct billing and overall control of Shirreff Hall’s heating, lighting, and operational
energy. This disconnect fosters a culture of energy indifference, allowing wasteful behaviors to

persist unchecked, as residents remain unaware of the true impact of their actions

Our statistical analysis found no significant relationship between students’ previous
geographic residence and their awareness of energy consumption or behaviors, supporting the
notion that these habits are influenced more by their current living conditions and environmental
factors than prior regional location/ factors. As a result, energy conservation in residence

requires targeted inference to address immediate barriers to students’ sustainability.

To address the issue of energy conservation in Shirreff Hall, we recommend educational
initiatives done by the residence such as posters, seminars during orientation week, and real-time
energy consumption reports to enhance students’ awareness and encourage behavioral change to
more sustainable consumption. Increasing awareness and promoting accountability are steps to

not only reducing Shirreff Hall’s overall energy consumption but also cultivate long-lasting
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sustainable habits in students - a behavioral change one may carry beyond their time at
Dalhousie University, as we continue to navigate sustainability in an increasingly unsustainable

world.
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Appendix

Survey Questionnaire

ENVS 3502 Energy Survey

You are invited to take part in a research study conducted by Environmental Science
Undergraduate Students in Environmental Problem Solving Il (ENVS 3502) at Dalhousie
University. The purpose of this research is to better understand the energy consumption
behaviors and attitudes in students in Shirreff Hall at Dalhousie University. This survey will
collect data to give insight on these habits and allow us to research, better understand
students, and give insight for recommendations in improving habits to decrease energy usage
in Shirreff Hall’s Residents. This study was reviewed and approved by the Department of
Earth and Environmental Sciences at Dalhousie University. If you choose to participate in this
research, you will be asked to answer 40 questions (multiple choice, ranking, single/multi
answer) taking ~10 -15 minutes, not all of these are required to answer. This study will be
open from March 5th, 2025 until March 14th, 2025. These questions will ask you about your
personal background (living situation, current study, past residing area, etc) as well as your
current energy usage behaviors and attitudes. You are welcome to stop the survey at any time
if you no longer want to participate. All you need to do is close your browser. We will not
include any incomplete surveys in my analyses. If you do complete your survey and you
change your mind later, we will not be able to remove the information you provided as we
will not know which response is yours. Your responses to the survey will be anonymous. This
means that there are no questions in the survey that ask for identifying details such as your
name or email address. The results will be presented in Environmental Problem Solving Il
2025 on March 31st 2025 or April 2nd 2025. Our supervisor will keep the anonymous survey
information indefinitely as it may be used in future research, as well as the written report will
be available for future ENVS 3502 Students and open for public access. The risks associated
with this study are no greater than those you encounter in your everyday life. If you would
like to see how your information is used, please feel free to visit website
[https://www.dal.ca/faculty/science/earth-environmental-sciences/research/publications-and-
theses/past-envs-3502-projects.html] under 2025 projects after April 2nd 2025.Y ou should
discuss any questions you have about this study with Gabby Luciano and Dr. Caroline
Franklin. Please ask as many questions as you like before or after participating. My contact
information is gh996507@dal.ca, (647) 507-3152. By completing the following survey you
are consenting to allow your answers to be collected and used in the research study. This
research was reviewed and approved by the Department of Earth and Environmental Sciences
at Dalhousie University.
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1. Do you live in Shirreff Hall residence building?

o Yes
o No
2. Do you live in a single or double dorm room?
o Single
o Double
3. What is your current major/area of study?

Please enter in course code format [ie. ENVS, BIOL etc]

4. Prior to coming to Dalhousie University, where did you reside?

o Alberta
o British Columbia
o Manitoba
o New Brunswick
o Newfoundland and Labrador
o Nova Scotia
o Ontario
o Prince Edward Island
o Quebec
o Saskatchewan
o Other:
5. Didyou live in a rural, suburban or major urban area?

Rural areas have lower population density and are mainly composed of houses.
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Suburban areas are those just outside of a major city, mainly composed of houses with a few small shops.

Major urban areas are densely populated with a lot of commercial and industrial activity.

o Rural
o Suburban
o Major Urban
6. Is this your first time living on your own?
o Yes
o No

7. How aware are you of your daily personal energy consumption habits?

1 2 3 4 5 6 7 8 9 10
(Least) (Most)

8. How concerned are you about the environmental impact of your energy usage?

1 2 3 4 5 6 7 8 9 10
(Least) (Most)
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9. Environmentally, how important is it to you to reduce your personal energy

consumption?

1 2 3 4 5 6 7 8 9 10
(Least) (Most)

10. Have you ever heard of the terms before today: Waste energy, Ghost energy,
Dead energy, and/or Phantom energy?

Phantom loads are electricity that is consumed when something is plugged into an energy source, like a
wall outlet or battery, and continuously draws energy when devices are in sleep mode, idle and even
when they turned off (David Suzuki Foundation, 2024).
Phantom loads account for 10% of the total household electricity use (Canadians for Affordable Energy,
2019). This also goes by the terms: Vampire power, Standby power and Phantom energy.

o Yes

o No

11. Order from least (1) to greatest (10) what you think are the most common sources

of wasted/phantom energy.

Charging cables
Coffee Maker
Computers
Consoles

Fans
Microwaves
Mini fridges
Running water
TV/Monitors
String lights/lamps 10 (Greatest)

12. Is there any other sources of phantom energy that you would add, that you think

(Least)

© 00 N O O b W N P

we missed?

13. On average, how many hours a day do you leave the lights on when you are not

in your room?

Please enter a whole number
14. Why?

Yearly, if you were to keep your 40-watt LED lights on for 16 hours a day this would use 0.64kWh of
energy, over the span of 365 days per year this adds up to 233.6 kWh of consumed energy, costing about
$4225.824, based on $18.09/kWh, excluding the base fixed charge of delivering the power in the first
place (Nova Scotia Power, 2024).

15. On average, how many times are you showering each week?

Please enter a whole number



16. How long of a shower do you typically take on average in minutes?

Please be as exact as possible and refrain from using simple intervals [ie: 5, 10, 15 etc]
Please enter a whole number

17. Do you shower with cooler water temperatures? If yes, what are the reasons?

Hot showers have double the global warming potential than cold showers do, through water that is
heated, treated, and reduced time in the shower (Credibly Green, 2023).

o | don't

o Environmental footprint

o Increase resistance

o Mental health benefits

o Personal satisfaction

o No hot water available

o Other

18. On average, how many loads of laundry do you do per month?

If you do 3 loads of laundry 2 times a month — answer [6]
Please enter a whole number

19. Do you typically wash your clothes in cold water?

Typically meaning most often, we understand some loads wash better in hot water, like whites, workout
gear, bedding or towels, with the intention of getting rid of bacteria.
Washing your laundry with cold water uses 70% less energy (Josephy et al., n.d.). Over time, constant
washing in hot temperatures can speed up the degradation of your clothing, can shrink them, and even
discolour dyed fabrics (The Maids, 2016).

o Yes

o No

o Sometimes

20. How many power bars and/or extension bars do you have in your dorm room?

Please enter a whole number
21. How many cords do you have plugged in the power bars?

While some power bars are engineered to reduce the number of phantom loads lost to them, many don't,
and continue to lose energy through the cables that are left plugged in. It is important to unplug your
cables when they are not in use.

Please enter a whole number

22. Which of the following do you currently have in your dorm room? (please select
all that apply)

Phantom loads still draw power when a device is off or not in use, the only way to stop this excess wasted
energy is unplugging the appliances.

(a) Alexa/Google Home

(b) Coffee maker
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(c) Computer
(d) Electric toothbrush
(e) Fan
(f) Hair heat styling products (ex: hair drier, straightener, curling wand, hot curlers etc)
(9) Heated blanket/heating pad
(h) Kettle
(i) Microwave
(i) TV/Monitor/Projector/Screen
(k) Video game console
23. (a) Is your Alexa/Google Home always plugged in, even when it is not in

use?

Please only answer the corresponding questions to those you have selected above
o Yes
o No
24. (b) Is your coffee maker always plugged in, even when it is not in use?

Please only answer the corresponding questions to those you have selected above
o Yes

o No
25. (c) Is your computer always plugged in, even when it is not in use?

Please only answer the corresponding questions to those you have selected above
o Yes
o No

26. (d) Is your electric toothbrush charger always plugged in, even when it is fully
charged?

Please only answer the corresponding questions to those you have selected above
o Yes
o No

27. (e) Is your fan always plugged in, even when it is not in use?

Please only answer the corresponding questions to those you have selected above
o Yes

o No
28. (f) Are your heat hair styling products always plugged in, even when it is not in

use?
Please only answer the corresponding questions to those you have selected above

Yes
No

29. (9) Is your heated blanket always plugged in, even when it is not in use?
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Please only answer the corresponding questions to those you have selected above
o Yes

o No
30. (h) Is your kettle always plugged in, even when it is not in use?

Please only answer the corresponding questions to those you have selected above
o Yes
o No

31. (i) Is your microwave always plugged in, even when it is not in use?

Please only answer the corresponding questions to those you have selected above
o Yes

o No
32. (j) Is your TV/monitor/screens always plugged in, even when it is not in use?

Please only answer the corresponding questions to those you have selected above
o Yes

o No
33. (K) Is your video game console always plugged in, even when it is not in use?

Please only answer the corresponding questions to those you have selected above
o Yes
o No

34. What do you think are the biggest challenges and barriers in personal energy
conservation in University dorms? (Please select all that apply)

o Academic life
o Accessible information
o Building efficiency and design
o Busy schedules
o Convenience factors
o Financial boundaries
o Limited awareness
o Lack of education
o Lack of control in central heating/lights
o No monthly personal financial cost
o Rules and restrictions in residence
o Social life
o Other
35. For Question 34 above, please explain your choice(s).

36. What motivates you to reduce your energy consumption? (Please select all that
apply)
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37.

38.

39.

40.

o Carbon Footprint

o Competitions and challenges (ex: Ecolympics)

o Desire to be part of the solution

o Ethical concern

o Harming the environment

o Roommate/peer influences

o Sustainability

o Nothing motivates me to reduce my energy consumption

o Other

For Question 36 above, please explain your choice(s).

If you could make changes to reduce energy consumption at Shirreff Hall, what
would it be?

Do you think communication about energy consumption habits (energy saving
tips) could be improved for all students at Dalhousie University? If so, how can it
be improved?

Can you think of any other strategies that you would find helpful to encourage
students to become more mindful about their energy usage?
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Poster Distributed

Are you currently a
student residing in
Shirreff Hall?

We need 10-15 minutes of your time!

All current residents are invited to participateina
student-led research study on residential energy
consumption in the oldest residence on campus.

March 12th - 18th, 2025
By Scanning this QR code:

Your participation will require responding to 40 survey
questions about your daily energy consumption habits.
We are seeking 206 participants by March 18th!

ENVS3502 - Environmental Problem Solving |1
This study was reviewed and approved by the Department of Earth and Environmental
Dalhousie University
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Mock-up News Blast and Poster for Shirreff Hall to Distribute to Students
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Hello Sherrif Hall Residents! T
. ‘I Space Heating
Our energy usage in March 2026 was 123,300 kWh. This is 18,700 kwh Aopurces
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This was about 280.23 kWh per a person! . Ve osige pptcs L
Sherriff Hall Energy Consumption: Feburary
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energy conservation bingo! (April 12th, Sherriff Hall Lobby, 6:00-7:30pm. o

= Space Heatig« Water Heatinga AQBESNEes » Liging = Alf CORSoning Oty

Keepy up the awesome energy saving!

Energy Usage in Sherriff Hall Energy Usage in Sherriff Hall: March 2025 vs March

180,000

160,000 200,000
= 140000 F
£ 120000 £ 1000
% 100000 £ 10000
2 om0 z
8 S .
2 s00 3 50000

40,000 s

o

20,000 Septomber October November Decomber Janurary Feburary  March

0
September Ocober NovemberDecember Janurary Feburary March Hauswam



