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ABSTRACT
Despite an abundance of data and prevalent open data initiatives from democratic governments, there are many
unknowns about how to make open data truly accessible, engaging, and empowering to the general public. We present
results from an interview study with 19 Canadians from diverse demographic and occupational backgrounds on their
experiences, attitudes, and barriers regarding open government data and visualizations of open data, specifically in the
energy domain. We observe among participants three categories of receptiveness to taking in new information on the
topic of energy: Data-Interpretation-Receptive (DI-R), Interpretation-Receptive (I-R), and Data-Interpretation-Avoidant
(DI-A). For each category, we unpack the barriers, values, and needs of participants, while identifying opportunities for
open data and visualizations of open data to better inform, engage, and empower diverse members of the public. Our
findings suggest a need for open data and open data visualizations for the public to move beyond a “one-size-fits-all”
approach by considering the needs of data-interpretation-avoidant, interpretation-receptive, and data-interpretationreceptive as a step towards broadening the accessibly of open data.
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INTRODUCTION
In our information age, phrases such as "data-driven decision making" and "evidence-based policy" are common. More
and more, an essential part of being an informed citizen is having access to and an understanding of the data that
underlies decisions and policies. In order to ground data-driven public discourse around topics of public interest,
democratic governments around the world are embracing open data initiatives, making public data available online in
open formats. A 2016 survey by the World Wide Web Foundation for the Open Data Barometer Project found that 55%
of the countries surveyed had an open data initiative, with several more countries committing to open data initiatives
in the coming years (World Wide Web Foundation 2016). The goal of allowing citizens to access public data streams is
to improve accountability and transparency of government while allowing citizens to be a collaborative part of the
decision-making process on policy issues (Anshari, Almunawar, and Lim 2018).
At present however, open data research primarily focuses on providing quality data to professional data analysts. The
emphasis is on making open data available in machine-readable formats such as spreadsheets, CSV, JSON, or text files
(Barbosa et al. 2014) and ensuring that data is complete, traceable, timely, documented, and otherwise high quality
(Vetrò et al. 2016). Downloading, using, and analyzing this raw data requires domain expertise, data wrangling skills,
and knowledge of statistical and quantitative analysis methods. Unfortunately, this excludes members of the general
public who lack the time, motivation, or expertise to make use of unprocessed data. As political, economic, and
environmental decisions become increasingly data-driven, this exclusion of members of the general public from
accessing, understanding, and engaging with data seriously disadvantages them in participating in data-driven public
discourse and decisions in public spheres.
To reduce this barrier, an alternative way to communicate open data to the public is through the use of interactive
web-based visualizations. For example, the OECD’s Better Life Index provides an easy-to-use interface to access
indicators of well-being in various countries (OECD 2011). Similarly, the Gapminder Foundation provides visualizations
of multiple global indicators of health and well-being using their famous bubble chart (Gapminder Foundation 2016).
Such visualizations aim to enable members of the general public to explore and ask questions of open data in a visually
appealing and dynamic way (Knudsen et al. 2018), with the hope that interactive visualizations will improve the public’s
level of engagement and empowerment with open data.
The information visualization research community has also, in recent years, begun to investigate visualizations for nonanalysts — that is, general audiences who do not have professional data analysis, statistics, domain, or visualization
expertise. There has been an emphasis on visualization literacy (Boy et al. 2014; Lee, Kim, and Kwon 2017; Börner,
Bueckle, and Ginda 2019), creating visualization authoring tools for novices (Grammel, Tory, and Storey 2010; Huron,
Jansen, and Carpendale 2014; Satyanarayan et al. 2019), personal visualization (Huang et al. 2015), and narrative
visualization (Segel and Heer 2010; Hullman and Diakopoulos 2011; Riche et al. 2018). Meanwhile, general audiences
have gained increased exposure to visualizations through online news media.
Despite an increasing interest in designing visualizations for the public, little is known about how to make open data
and visualizations of open data accessible, engaging, and empowering for the general public. In the open data
community, current work primarily focuses on addressing technical barriers to accessing open data, such as ensuring
the completeness of data, ease of download, and open licensing (Anshari, Almunawar, and Lim 2018; Wieczorkowski
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2019). To date, few studies have investigated the public’s subjective experiences (their motivations, attitudes,
perceptions, or barriers) to accessing, using, or sharing open data.
We work to address these gaps by presenting the results from an exploratory, in-depth interview study with 19
participants recruited from the general Canadian public on their experiences, attitudes, and barriers regarding open
government data and visualizations of open data — specifically in the context of energy. We observed that participants
differed with regard to their receptiveness to open data and data visualizations. Some were most receptive to
information when they had access to the underlying dataset and interpretations of that data (we call these participants
“Data-Interpretation-Receptive”). Others were most receptive to information when it came in an interpreted form (we
call these participants “Interpretation-Receptive”), while a final subset of participants were actively avoidant of taking in
new information on the topic of energy (we call these participants “Data-Interpretation-Avoidant”). For each of these
categories, we unpack the unique barriers, values, and needs of participants and identify opportunities for open data
and data visualizations to better inform, engage, and empower members of the public. Our findings suggest a need for
open data and data visualizations to move beyond a “one-size-fits-all” solution to better target the needs of DataInterpretation-Avoidant, Interpretation-Receptive, and Data-Interpretation-Receptive members of the public.

BACKGROUND
VISUALIZING DATA FOR GENERAL AUDIENCES
Non-interactive data graphics have frequently been targeted to general audiences. As early as the 19th century, Charles
Minard’s famous visualizations were spread to a relatively wide audience for the time, including a variety of
administrative officials, researchers, and businesspeople, and included detailed explanatory notes with reading
instructions (Rendgen 2018). In the early 20th century, Otto Neurath developed ISOTYPE, a picture language for
communicating data to broad audiences (Vossoughian and Neurath 2011). More recently, information design — which
is closely related to data visualization — has become an active field with wide appeal, with information graphics
frequently appearing in print and online publications (for a compendium see Rendgen (2012)).
In recent years, interactive visualizations for non-analysts (such as novices or members of the general public) have also
gained considerable attention. There is a large body of work in interactive visualization that focuses on supporting
domain experts and professional data analysts using specialized data types (Sedlmair, Meyer, and Munzner 2012).
However, visualizations have appeared in everyday contexts, as with ambient visualizations in public spaces,
visualizations of social networks, and data-driven artistic works (Pousman, Stasko, and Mateas 2007). Visualizations for
personal use, tracking, and pleasure have become commonplace for tracking personal data (Huang et al. 2015) such as
budgets, fitness habits, or food intake. Narrative visualizations for explaining concepts or communicating data-driven
news stories are particularly visible in online contexts (Segel and Heer 2010; Hullman and Diakopoulos 2011; Riche et al.
2018). Data comics are a new way of making information more appealing and accessible (Bach et al. 2018). Meanwhile,
dedicated visualization authoring tools such as Tableau (Tableau 2019) and Power BI (Power BI 2019) have made
visualization creation more accessible to non-analysts through easy-to-use graphical user interfaces. Designing novel
visualization authoring tool interfaces continues to be an active area of research (Satyanarayan and Heer 2014; Kim et
al. 2017; Liu et al. 2018; Xia et al. 2018; Satyanarayan et al. 2019; Ren, Lee, and Brehmer 2019), with an increasing focus
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on helping non-analysts (especially those without programming experience) to create their own data-driven
visualizations. A related stream of research work has investigated tools that support visualization authoring and
collaborative analysis. Such collaborative systems also have the potential to support social conversations and
discussions around data. For example, ManyEyes (Viegas et al. 2007) introduced an online social setting for both
creating and discussing visualizations with others. Sense.us (Heer, Viégas, and Wattenberg 2007) was used to support
asynchronous social data analysis of U.S. census data. CommentSpace (Willett et al. 2011) furthered this exploration of
collaborative online analysis and conversations of data. As a whole, these research streams have laid an initial
foundation for supporting data-driven discussions in the public sphere.

SUPPORTING CONVERSATIONS AROUND DATA
Conversations around data visualizations are particularly important in the context of open government data. When
data is in a high-quality format and is usable by data analysts, it may be that it can technically be considered “open”.
However, to meet the goals of transparency and accessibility for an informed society, it is critical that all members of a
society have the chance to understand and engage with open data. To address this, some have advocated for the use of
visualization (Graves and Bustos-Jiménez 2014; Eberhardt and Silveira 2018). This is supported by the success of several
open data visualizations that have become quite well-known to the general public (Gapminder Foundation 2006; OECD
2011).
However, while the technical capability exists to provide visualizations to general audiences and even to support
conversations around them, there are still considerable gaps in our knowledge of how best to support this.
Fundamental to the effectiveness of these approaches is the broader notion of data visualization literacy (Boy et al.
2014; Lee, Kim, and Kwon 2017; Börner, Bueckle, and Ginda 2019), which can be defined as “the ability and skill to read
and interpret visually represented data in and to extract information from data visualizations” (Lee, Kim, and Kwon
2017). One strategy to increase literacy has been to identify and address gaps in data visualization education (Alper et
al. 2017; Chevalier et al. 2018). Another has been to use physical construction-based approaches to support
visualization authoring by non-analysts — for example through visualization literacy workshops (Huron, Jansen, and
Carpendale 2014; Huron et al. 2016).
Clearly, visualization literacy is an important factor in transmitting information through visualizations. Yet it is not the
only factor that matters. A recent qualitative study of rural Pennsylvanians’ attitudes and perceptions about data
visualizations (Peck, Ayuso, and El-Etr 2019) found that educational background, political affiliation, and personal
experience all played a role in how visualizations are perceived by the public. That was one of the first interview studies
to examine the public’s experiences with data visualizations within the information visualization research community,
highlighting our limited understanding of how best to reach general audiences with visualization. Our study is an indepth interview study to investigate the factors that affect the public’s realistic abilities to access and engage with open
data, focusing particularly on energy data. With this study, we aim to broaden our understanding of general audiences
by exploring individuals’ experiences with and reactions to open data and data visualizations.
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METHOD
We conducted a formative interview study with 19 participants to investigate how members of the general public
currently relate to open data and visualizations of open data. To ground our interviews in a concrete theme, we
focused on the globally urgent, complex, and data-driven topic of energy data (for example, Canadian energy
production, transmission, and demand). We investigated three exploratory research questions:
(i)
(i)
(ii)

How do members of the public currently understand and relate to data, open energy data, and
visualizations of open energy data?
How can open energy data support, inform, or change the public discourse around energy?
What barriers (if any) exist to public engagement and empowerment with open energy data and
visualizations of open energy data?

Context. Canada is an energy and resource-rich nation and ranks in the top ten countries worldwide for crude oil,
natural gas, and hydroelectricity production as well as wind power capacity (National Energy Board of Canada 2019).
Consequently, data about energy consumption, production, and sustainability is a topic of increasing importance to
politicians and the Canadian public alike. Meanwhile, the Canadian government has committed to open government
practices (Treasury Board Secretariat of Canada 2018) which require the government to share Canadian energy data.
This study was funded by a research grant from the Canada Energy Regulator (CER) — the Government of Canada’s
federal energy regulator. It was independently planned, conducted, analyzed, and written by researchers at the
University of Calgary, without input from the CER at any point during the research process.
Participants. We recruited 19 members of the Canadian public (9 male, 10 female, anonymized as P1-P19). Table 1
presents the demographics of our participant sample in detail. Participants came from diverse ethnic and occupational
backgrounds, had a wide age range (between 19 and 66+), and were recruited from three Canadian provinces, British
Columbia, Alberta, and Ontario. Most participants (17) lived in urban areas. 16 participants had completed college or
university degrees, and two were undergraduate students at the time of the interview. Participants’ occupational
backgrounds include accounting, business, farmer and musician, healthcare (2), architecture and urban planning,
computer science (2), music and information science, information technology, science communication, natural resource
analysis (2), geography, psychology (2), political science and customer service, biology and climate science, and
telecommunications. Four of these participants were retired or semi-retired. Participants self-identified their ethnic
background as Caucasian (5), Polish-Canadian, German (2), Korean, Chinese, Central Asian, Gujurati, Ashkenazim,
Caucasian-Jewish, Igala, Chinese-Caucasian, Black and Asian, Polish-Russian-German, and Francophone.
We recruited participants via notices in public places (with permission, such as in coffee shops and public libraries),
through email, and via snowballing methods in Calgary, Ottawa, and in several British Columbia locations. Interested
people were directed to fill out an online screening questionnaire, with 74 respondents in total. From the questionnaire
respondents, we selected as diverse a set of participants as possible based on the demographic information provided
and on scheduling constraints. Our goal was to discover rich and reality-based slices of participants’ subjective
experiences, attitudes, barriers, and needs in the landscape of data-driven, public discourse around energy topics. A
comprehensive sample across all possible Canadian demographic dimensions was not feasible for the type of in-depth
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TABLE 1: SUMMARY OF PARTICIPANT DEMOGRAPHICS

exploratory study we aimed to undertake. However, we endeavoured to have a diverse sample of participants from a
wide variety of different circumstances. To maintain gender neutrality, help to maintain anonymity for participants, and
avoid unintended appearance of bias, we adhere to a policy of using singular ‘they’ pronouns when referring to
participants. This approach is in line with recent APA guidelines (American Psychological Association 2019) and with
recent discussions in the Human-Computer Interaction community (Carpendale et al. 2018).
Data Collection. Over the course of three months in 2019, three interviewers (the first three coauthors of this report)
conducted semi-structured, one-on-one, in-person interviews, using a carefully planned interview protocol that allowed
a high level of consistency between our three interviewers with regards to the order and formulation of interview
questions. Our semi-structured protocol was built on a backdrop of topics including energy production, demand, use,
and transport, where “energy” referred to energy production from sources such as oil, gas, coal, wind, hydroelectric,
solar, and nuclear power as well as its transmission, regulation, and use.
Semi-structured interview topics included participants’:
●
●
●

●

Self-perceived knowledge of and relationship to energy and energy data.
Relationship to energy data in daily conversations and decision-making.
Familiarity with and reactions to data and data visualizations. To prime this discussion, we introduced several
types of structured and unstructured data types, a selection of data visualization types of varied complexity
(such as bar charts, line graphs, infographics, dashboards, streamgraphs, interactive analysis notebooks, chart
generators, visualization specification), and existing open energy visualizations from the CER website.
Perceptions of several personas related to the public energy discourse in Canada, including the CEO of an oil
company, the administrator of an oil company, an anti-pipeline activist, an investigative journalist, a welder,
and a First Nations elder.
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Because we expected that energy data is a topic that our participants might not actively think about, we included in our
interview protocol a set of visual card prompts (Rowley et al. 2012) to prompt discussion on this topic. The prompts —
a sample of which is shown in Figure 1 — were about energy, data, and data visualizations. We introduced subsets of
the card prompts at predetermined stages of the interview process to help guide the conversation. We also used a
printed version of Plutchik’s emotion wheel (Robert Plutchik 1980) when asking participants about their reactions and
associations to visualization types (Figure 2). Our interview protocol and full set of visual card prompts can be found in
the appendix.

FIGURE 1: SAMPLE OF CARD PROMPTS SHOWN TO INTERVIEW PARTICIPANTS
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FIGURE 2: VERSION OF PLUTCHIK'S EMOTION WHEEL(PLUTCHIK 1980) USED AS A PROMPT .

Interviews lasted an average of 1.5 hours. We
compensated each participant with a $20 Amazon
gift card, given immediately after consent processes
were complete. At the convenience of our
participants, interviews took place in-person at
meeting rooms in public libraries and in one case,
the participant’s home. We audio- and videorecorded all interviews, using a front-facing video
camera to capture participants’ facial expressions
and gestures and an additional overhead camera to
capture participants’ interactions with the visual
card prompts on the table. All interview audio was
transcribed for analysis purposes. After completing
our interviews with the first three participants, we
made minor structural changes to the question
order and the visual card prompts to facilitate a
better interview flow. Because the specific content
of the interview questions remained unchanged, we
included the first three participants (P1-P3) in our
analysis.

Data Analysis. Using an inductive, open-coding method (Corbin and Strauss 2015), the research team first analyzed the
interview transcripts and corresponding videos individually, then collaboratively. Through multiple rounds of iterative
coding and comparative analysis of participants’ interviews for emergent themes, we developed an Information
Receptiveness Framework conveying three categories of participants’ receptiveness towards energy information.

FINDINGS — AN INFORMATION RECEPTIVENESS FRAMEWORK
In investigating participants’ experiences with energy data and energy information in general, participants discussed
topics as wide-ranging as trust, engagement with information, perceptions of their own ability to impact change,
perceptions of others’ knowledge, and reactions to data and visualizations. Throughout all of these themes, dominant
natural groupings emerged based on the type of energy information participants appeared to be most receptive to. We
group these findings within an Information Receptiveness Framework, where we identify three categories of
participants: Data-Interpretation-Receptive, Interpretation-Receptive, and Data-Interpretation-Avoidant.
Participants in the Data-Interpretation-Receptive (DI-R) group (6 out of 19) were most receptive to new energy
information when it was directly and visibly grounded in data. These participants had an intrinsic interest in data, and
often sought access to datasets, so they could interrogate the data to reach their own conclusions and interpretations.
Participants in the Interpretation-Receptive (I-R) group (11 out of 19) were most receptive to taking in new energy
information when it came in a form that was already highly interpreted by a trusted interpreter (such as a social contact
working in the energy field) or a trusted source, such as news media. In contrast to participants in the DI-R group,
participants in the I-R group wanted concrete guidance on what interpretations or conclusions to draw from data, with
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no desire to access the underlying dataset themselves. Finally, participants in the Data-Interpretation-Avoidant (DI-A)
group (2 out of 19) were resistant to and avoidant of new energy information or interpretations of energy information.
In the following sections, we structure our findings around these three categories of participants, unpacking the
dominant themes and participants’ data needs and barriers within each group.

DATA-INTERPRETATION-RECEPTIVE (DI-R): CONNECTING DATA AND INTERPRETATIONS
Participants in the Data-Interpretation-Receptive group (P4, P6, P8, P10, P16, P17) were most receptive to information
when it was directly grounded in data or if the information was in the form of a raw dataset that they could personally
access and interrogate. These participants were intrinsically interested in data. For them, the presence of data seemed
to be a minimum requirement before they were receptive to others’ interpretations of the data. All participants in the
DI-R group were comfortable accessing and manipulating data in the form of spreadsheets, CSV, or XML files. All
participants exhibited confidence in their skills at understanding, wrangling, or analyzing data; with P4, P8, P10, and
P16 already analyzing energy data in a professional capacity. During discussions of energy topics with members of the
public, either for work or in casual conversations, participants in the DI-R group tended to ground their conversations in
concrete facts or data.

DI-R: DATA NEEDS FOR NON-EXPERTS VERSUS EXPERTS
The DI-R group can be further divided into non-domain-experts, those who did not have professional domain expertise
in energy (P6, P17), and domain experts (P4, P8, P10, P16), who did. The group of non-domain-experts were all
comfortable accessing and manipulating data from a technical standpoint. Meanwhile, the domain experts possessed
considerable domain knowledge, experience with domain-specific data analysis, as well as access to other energy
domain experts and data analysts. Thus, while both experts and non-experts were comfortable with and favourable to
data, they discussed different themes regarding trustworthiness, access to data, and their data needs throughout their
interviews. For one non-domain-expert, P17, an avid hobbyist of renewable energy sources, the mere presence of
energy data seemed to suffice as a marker of analytic depth. Throughout their interview, P17 clearly favoured
information backed by data, calling this type of presentation “proper”, noting that: “ [Topic-specific websites] are going
to be showing a pie chart [...], a bar chart showing U.S., Canada, Japan, all the countries, and you can actually see the
curve or what's happening. But I don't see such a thing in regular newspapers or news channels online. It's mostly the
people that are enthused about it that like to share the information, that put the information in a proper format. That's
what I've noticed.” While P17 voiced light concerns about how data visualizations could be manipulated to convey a
certain viewpoint, they did not express significant concerns about trust in data throughout this interview.
Meanwhile, in comparison to P17, another non-domain-expert, P6 was much more skeptical of data, analysis methods
and accompanying interpretations. P6 was very comfortable working with spreadsheets in their own work. On topics
outside of their domain, P6 perceived themselves as lacking the ability and statistical analysis expertise to critically
analyze the connections between data, methods of analysis, and interpretations, saying “When I’m looking at other
people’s data, I don’t usually play around with it. [...] It’s mostly when I’m doing my stuff that I want control. [...] ‘Cause
I know just enough statistics to know that [...] if it’s interpreted incorrectly or used in incorrect ways, it could lead to
wildly false assumptions or conclusions.” To cope, P6 depended on online communities to crowdsource critical analysis.
Specifically, P6 relied on Reddit — a news content aggregator and online social community — to help them gauge the
trustworthiness of news articles. If an article on Reddit had top rated comments which pointed out data, analysis or
interpretation issues, P6 would find themselves immediately more skeptical of the presented information:
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“To some extent, I trust that the people showing me the data know the right way to do it.
Even if I don’t, I’ll read the comments [on Reddit] and if someone knows the data is being used
incorrectly, they’ll point it out. [...] It’s a good first warning sign. [...] So if I see at least one
negative thing about [the article], I’ll sort of step back and look at it with much more of a
skeptical eye.”
However, P6 also discussed the high amount of cognitive effort it takes for them to apply this level of scrutiny to all
pieces of incoming information, a difficult task given one’s limited amount of time and energy:
“Yeah, sometimes I’m just browsing through Reddit and I want to see memes. I don’t feel like
learning. Yeah, sometimes I’ll see a headline that resonates with me, but I don’t feel like
looking into it right now. So I try to maybe throw it out of my memory. Like, I don’t have time
to confirm this, I’m just gonna pretend I never saw it because I don’t feel like dealing with all
that right now.”
Domain experts in the Data-Interpretation-Receptive (DI-R) group were energy experts and professional analysts (P4,
P8, P10 and P16) who regularly access and interpret energy data in their professions. These participants tended to
share specific data needs that echoed the kinds of themes that are often discussed in the context of open data
initiatives, such as quality, transparency, and credibility of data.
Domain experts often looked less favourably on presentations or interpretations of information that were already
framed in a particular way, preferring to have access to raw data to perform their own analysis. For example, when
discussing information dashboards, P16 said, “I often find it's not very easy to get data in the format I want or combine
data in the way I’d like to analyze it. I feel I'm very much given graphs or tables or information on the dashboard. [...]
The way it's displayed is already prepared, and I feel like it doesn't tell the whole story or the story I want or the
information I need. [...] I feel like we're very much forced into seeing it in one way or another.” P10 expressed an
analogous sentiment towards raw data: “What really adds credibility is an ability to dive below that data, to see where
it came from. The average person is not going to do that.”
At the same time, domain experts appreciated when certain steps in data analysis had been completed for them, such
as the contextualization or cleaning of data. P16 pointed out the importance of including contextualization in open
data sets: “For instance, we were talking today at lunch about downloading all your Facebook data or all your Google
data, which is great because you can download it all, but the key is, can you understand it? Because if you don't know
what those headings are or you don't know what the columns are, the rows are, what that data is actually telling you,
you might be none the wiser. [...] It's nice to have more data, but you have to be able to understand it.” P8 conveyed
frustration over the time they spent cleaning data, rather than doing the work of analysis, noting:
“It’s worth the effort to me to pay [a data servicing company] an annual subscription fee,
where the data I receive is already cleaned, I don’t have to do anything. I can just throw it
straight into my model and start doing actual analysis.”
One dominant theme among domain experts in Data-Interpretation-Receptive (DI-R) group was the need for
consistent, credible, timely, and centralized data sources as a basis for shared discussion. P8 noted, “All of our work
depends on credible data. If we don’t have access to credible data, what kind of research can we do?” and cited the US
Energy Information Administration as an example of a credible, central data source. P4 echoed a similar sentiment,
emphasizing the importance of consistency in the way similar data is reported across disparate datasets: “I haven’t
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found a consistency in how that information is delivered. [...] In the ideal world, I would see universal units or ways of
representing data for energy that are consistently used across the industry or between different countries or different
organizations. [...] I found a handful of sites or organizations online that are amalgamators of data but often charge
pretty significant sums to like share that data.” In this vein, P10 shared how discussion of a single source can also be
seen as part of a path to credibility:
“If you have industry groups and environmental groups and First Nations and provincial
governments and international agencies and groups referring to that database, that will give
it credibility because it becomes the go-to source for information. [...] Right now, that does
not exist [in Canada].” P10 also emphasized the importance of timely data: “If you're going
to get data out there, it should not be two years ago. Try to look up our greenhouse gas
emissions from 2018. You'll get them in 2020. Why? Right? [...] Get the data out there
sooner.”
Overall, domain experts in the Data-Interpretation-Receptive (DI-R) group were quite familiar with energy data and
experienced in evaluating data quality. The needs they raised were focused on shared data sources, data quality, and
timeliness. This echoes many of the efforts that open data initiatives are already focused on with regards to providing
quality data aimed at data analysts. At the same time, the non-domain-experts in the Data-Receptive (DI-R) group who
were also data enthusiasts provided an interesting contrast. They had enough knowledge about and affinity towards
data as to be aware of potential issues with data quality or choices of data analysis, but did not possess the domain
knowledge, experience, or resources to be able to evaluate them.

DI-R: RECEPTIVENESS TO VISUALIZATIONS
A key finding that emerged from interviews with DI-R participants who engaged with data professionally was that being
data-receptive did not necessarily mean participants were visualization-receptive, with P6 and P4 being two
exceptions. Energy experts in this group tended to use basic visualizations (such as bar charts, line charts, and
scatterplots) as their “go-to” in professional contexts but were not necessarily well-versed in the technical skills needed
to create advanced or non-standard visualizations for themselves. At the same time, these participants tended to be
receptive to presentations of data that included interpretive or analytical context, such as data stories.
Programming was a significant technical challenge for participants in the DI-R group, where most felt limited in their
ability to create their own non-standard visualizations. Despite having an interest in asking questions and interrogating
data by themselves, participants felt a barrier to learning and using advanced visualization tools (like visualization
specification languages, chart generators, and interactive notebooks) due to a lack of time or ability to learn
programming. P16, a self-described “amateur when it comes to data visualization”, expressed an interest in learning to
create more advanced visualizations: “I could probably spend more time [on it] — just manipulating data and having
smoother workflows for producing visualizations that I'd like from the data I have. [...] I've done a little bit of that sort of
thing with Python.” However, P16 also noted that this required a lot of effort and resources:
“If I was using that every day and it was a core part of my job, it'd be great, but when you
don't use it for three or four months and then try to go back, [...] it’s time-consuming. [...] It
can be off putting, because I'm like, I need to produce this document today. I don't have the
time to spend half of the day getting back up to speed with coding.”
P4 reported a similar experience:
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“Just the way you described [interactive notebooks such as Jupyter or Observable] as the
ability to sort of, manipulate and play with data is automatically more interesting to me. [...]
Yeah, I would be really curious. [...] I’d love to [code] but no. I have interest in it but no
training in it and I don’t have the capacity or time to learn it. No, but I wish I could...but I will
probably honestly never learn it.”
Participants in the Data-Receptive (DI-R) group used visualizations in their professional work, but tended to talk about
them in a cautious way. P10 — an energy domain expert — declared bar charts and stacked bar charts to be “nice if
you're an informed user”, where an informed user is “somebody that has a basic understanding, so they understand
where energy's coming from”. P16 — an energy domain expert — found value in using several common visualizations
in their work but was careful to note the challenges of choosing the appropriate visualization to best represent the data
and interpret it correctly. Referring to the visual card prompt for radar charts, P16 noted: “So, radar charts can be quite
nice. Once again, it's all down to the data. It's very important that you're using the correct form of visualization and the
correct type of data. They can be quite useful. Can be quite good.” Later, in two different contexts, P16 discussed their
caution at interpreting even the most basic visualizations:
“Bar charts, they're a kind of a staple. They're pretty good with the right data. I have some
data at the moment. It's in the form of bar charts, and I'm struggling to really get my head
around quite what it really all means. I'm wondering if I'm going to have to change the way I
visualize the data for my own understanding to get a better feel for what's happened.”
“Scatterplots. I did a lot of scatterplots. My whole PhD was built almost around scatterplots. I
find as a scientist, I'm quite comfortable with them. I'm never very convinced that they're a
very good visualization for members of the general public. Because I find that I can ... maybe
not be confused, but it takes me time to analyze one.”
P8 — an energy domain expert — when referring to a visual card prompt of a scatterplot, pointed out how complex this
visualization type could get when applied in an energy analysis context:
“Anything to do with actual regression analysis, we’d use scatterplots too, but [we] would
actually put trend lines or actual ah, estimated or forecasted lines or relationship lines, so
we’d use that.”
Despite their considerable comfort with data and ability to analyze it on their own, DI-R participants appreciated
presentations of data that included some interpretation, such as data stories. P10 had a positive reaction both to
telling and reading data stories: “Data stories, I like, because I am a big fan of telling a story. Have you ever read that
book ‘Made to Stick’? Highly recommend it, but the basic message is [...] if you want to convey a message, you have to
tell a story. I like data stories.” P16 also appreciated data stories when they came from trusted sources: “I like [data
stories]. [...] If you really trust the data and the source, where it's coming from, I think it can be great for anyone,
experienced or not, to just very quickly get a feel for the data and what's happened.” P17, a data-receptive renewable
energy hobbyist, also expressed enthusiasm for data stories, saying: “This is interesting because […] the choropleth map
and the line chart, or whatever there is. I like the fact that it shows both of them, and it explains what both of them are.
I like that a lot. […] It provides a lot more information when you're looking at it to say, "Oh yes, okay, I get it." Instead of
having to go to a different page or somewhere else to better understand what's going on. I like that.” Meanwhile, P6, a
participant who works with data in a non-energy domain, was more motivated to dedicate time to reading
visualizations when it appeared that high effort had been put into designing them:
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“I usually won’t see so much effort put into [visualizations] of really simple topics or
uncontroversial topics. [...] Like a long article it takes maybe 20 minutes to read and has
several visualizations that are all animated and maybe have different parameters that you
can play around with. It’s high-effort content. [...] I guess it makes me feel more like ‘I should
look at this’. Like someone spent a lot of time on this, it was probably carefully researched.
It’s much easier to ignore a line graph. [...] Even though they might be essentially the same
data.”
At the same time, “high-effort” visualizations triggered P6 to be more skeptical of the interpretations, conclusions or
agenda the visualization was trying to convey. In this quote, they refer to a visual card prompt of a pipeline visualization
on the CER website as an example:
“If the [visualization] showed a clear conclusion, [...] then I would start questioning the validity
of the data. Right now, the way the open pipeline incident [visualization] looks, I’m not really
suspicious of it. But if it was showing comparisons to other methods of transport and it led to
what it seems a certain conclusion, like ‘This mode of transport is clearly the safest when you
look at the data’, then [...] I’d start viewing it more suspiciously. Even if the person making it
had completely non-political, good intentions. [...] I guess the high effort visualization I see
almost exclusively as trying to convince me of something.”

DI-R: COMMUNICATING DATA TO THE PUBLIC THROUGH VISUALIZATIONS
A common concern that emerged amongst the professional energy analysts of the DI-R group (P4, P8, P10, P16) was a
focus on how best to communicate energy data to the public in an engaging and informative way, with the goal of
improving energy literacy for the general public. For example, P8 discussed the gap in energy literacy for Canadians:
“I think overall across Canada, that energy literacy is definitely lacking. [...] Right now it’s
definitely limited to organizations that study energy, that study environment, that study
economy. [Consumers’ knowledge about energy] is very limited. You look at your utility bill,
half the time you don’t even understand what it says on there. You don’t even understand
how the charges are being calculated. Again, a big piece of it is education in energy literacy. I
think for the Canadian public, it’s a huge piece that’s missing.”
In this regard, participants in the DI-R group often acted as interpreters of energy data for members of the general
public, either in casual personal conversations or as part of their professional work. For example, P8 and P10 discussed
the roles they often undertake in social conversations with friends and family members to explain energy-related topics
or improve their conversation partners’ level of energy literacy. These participants possess a large knowledge base of
energy-related data and facts that they used to ground their conversations:
“So when my mom calls and she goes ‘Why is my gas bill is three times the cost that it was
three months ago?’ I walk her through the gas bill, I show her what the elements are. I show
her that, actually well, your gas bill, 60% of it are fixed charges so even if you use zero
molecules of methane to heat up your furnace, you’d still pay these charges. In her mind it’s
‘How can this be?’ [...] Those kinds of things. In my personal experience, I find that if I’m in a
conversation among my peers, friends and family, I always end up explaining energy.” (P8)
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“In [my previous job], trying to convey [energy information] to civil servants, convey it to the
public, convey it to environmentalists, or trying to convey it to my family […] They could go
and do the math themselves, but they're not capable of doing it, so they believe the bad
stories. [...] [There is a need] to help people understand a bit better on how energy is being
spread, how it's being used.” (P10)
Aside from verbal and ad-hoc social conversations, DI-R participants frequently discussed their preference for simple
and commonly known data visualizations to communicate energy information to the public. These simple and common
visualizations evoked the same sense of caution participants had when interpreting visualizations for themselves. For
example, P10 noted that:
“Slope graph and radar [chart], they just confuse people. I know how to use them. I've used
them before. They're too confusing. You can use it if you're an analyst trying to look at some
data and trying to figure out what's going on, but for conveying energy information, no. [...] I
think a lot of these have a place in technical reports, but if you're conveying information to the
public, that's a layer or two down.”
P8 had a similar view of radar charts:
“We don’t use too much of the radar chart, not anymore. We used to but I find that’s a very
hard chart to explain to people. So we don’t, we try to stick with something that’s easy to
explain. You know, like line charts, bar charts, pie charts, that type of thing.”
One exception was P4, a professional working in the energy domain who, out of all 19 participants, was most closely
involved in creating displays of energy information to engage and inform the public. For P4, choosing visualizations with
higher engagement was a key factor in helping the public to access information:
“I can give the most mind-blowing piece of data to somebody and present it in a very unengaging way, so like literally if I just printed out a spreadsheet with this incredible data. [...]
That would be incredibly un-engaging, so the story wouldn’t be told. Therefore anyone seeing
it got nothing out of it. Versus [...] communicate data engagingly. So the same piece of data
has different value because of the accessibility, or how it’s presented, or the story around it.”
In this regard, P4 was the only professional analyst in the DI-R group who was open to utilizing more complex
visualizations to engage the public, perceiving traditional visualizations to be “boring” and “un-engaging”:
“Pie, bar, line chart, scatterplot, slope graph, [...] I’d say are very conventional ways to deliver
information. They serve a purpose, absolutely, [...] but they just aren’t very exciting. [...] I’m
always curious about new ways of representing information. [...] If I’m walking in a place like
a library for example, and I see a bunch of pie charts and bar charts [...], I’m not going to stop
and get excited. [...] So to me it, there’s no value. [...]”
In addition to choosing visualizations that better engage the public, P4 was particularly interested in visualizations that
allowed the public to explore, ask their own questions of the data, discover new insights and arrive at their own
conclusions. Out of all 19 participants in our three categories, P4 was also the only participant who explicitly expressed
a value of communicating “the qualitative human story” to provide contextualization of data to better engage people:
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“ I think giving people the opportunity to find discovery and come to their own conclusions
when looking at data. [...] Or presenting a human connection piece with it. [...] Connecting
data and numbers to an individual story [...], the sort of, qualitative or human story element.
[...] If you put a graph in front of somebody with no context, that graph will mean something
different than if you tell a story about how the graph was collected, why it’s important, who
was involved or who this affects or stuff like that. [...] I’m kind of appreciating that in telling a
story you’re automatically introducing bias into the situation, which is sort of unavoidable in a
way. But, from my perspective, story is what makes things engaging and interesting.”

DI-R: CONVERSATION NEEDS
Participants in the DI-R group (P4, P6, P8, P10, P16, P17) differed in their conversation needs around energy topics.
Some participants, particularly the professional analysts working in the energy domain emphasized the importance of
facts and starting conversations from a shared baseline of facts. For example:
“There’s so much hype and a little bit ugly media for that. Usually they go off some headline
that will sell their papers. A lot of that, [...] over hyping, over stimulating people’s minds. You
need to look at science too, like hard core facts. [...] The conversation always goes back with
me to facts. [...] Like I’m not making this up, this is research.” (P8)
“[My ideal conversation is] starting with some facts. Can we get some facts on the table? Yes,
climate change is real. Let's agree to that. Society needs energy. [...] You can both have your
own opinions, but you can't have your own facts.” (P10)
Given the same baseline of facts, participants differed in terms of their perspectives towards data-driven energy
conversations. P10 seemed to exhibit an undercurrent of frustration at others who did not subscribe to a common
knowledge base. By referencing facts during social conversations, P10 hoped to change the opinion of others to align
with P10’s own:
“[My ideal outcome] is to shift their opinion. One conversation I do remember, I was being
chastised for belonging to an industry that's responsible for destroying Canada's global
reputation. [My goal] was to open up his mind a bit more and understand that it's not just
about him. He would accuse me of the exact same thing.”
Meanwhile, other participants sought open dialogue around energy topics, and did not necessarily aim to shift the
opinions of others. P8 stated:
“I guess my goal is never to try to turn this person to have a different opinion, it’s just more of
a debate right? They present, they usually would reference their analysis and then they would
say, ‘this is what we come up with’. [...] Usually it ends at a debate with people being left with
their own opinions. [...] I think the fight right now, we shouldn’t be trying to change people’s
opinions anymore. We should just drop that. [...] It’s good to inform the public but don’t try to
sell them your bias.”
Alongside an affinity for facts and data, P8 was the only participant that mentioned the importance of acknowledging
others’ opinions and emotional arguments in conversations, even if they are not grounded in data or facts:
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“Other people’s perspectives matter, even if they’re not fact based. [...] An emotional
argument is very hard to break. Especially when people are directly impacted by something.
[...] It’s a lost battle. It’s not, you know, it’s not something I can argue with facts. People are
not stupid, people understand. But again, emotional arguments and opinions matter.”
Finally, some participants (P6, P4, P8) in the Data-Interpretation-Receptive (DI-R) group mentioned purposefully
seeking out conflicting information or opinions that did not align with their own viewpoints, with the goal to challenge
their own biases, to avoid being in an “echo chamber”, or to learn something new. For example:
“I try to be conscious of my bias. Like, [...] try to work against my bias by being skeptical of
things that I agree with it. So like, I know that I’m probably more anti-energy than the average
Albertan. So I try to be cautious of that and do things to prevent from being in that echo
chamber. [...] The way that Reddit works, it really promotes echo chambers and to some
extent, other social media like Facebook as well. [...] So sometimes I’ll just read through
communities that have very different politics from me. [...] At the very least, I’ll get out of it
knowing that I’m not just looking at stuff that supports my world view”. (P6)
“The more I interact with people who are further away from my opinion, I find that the more
productive my conversations are, as opposed to talking to somebody who already
understands and already agrees with me”. (P8)

INTERPRETATION-RECEPTIVE (I-R): TELL ME HOW TO INTERPRET THIS DATA
The majority of people we spoke to (11 out of 19 participants) shared qualities that we characterize as InterpretationReceptive (I-R). These participants were intrinsically motivated to be informed about energy topics and were most
receptive to new energy information when it was conveyed by a trusted interpreter or in an interpreted form from
source(s) they trusted. What distinguishes participants in the I-R group from those in DI-R is that those in I-R had little
inclination to access the underlying data, preferring instead to see interpretations and conclusions drawn from data by
others, rather than arrive at those interpretations by analyzing datasets themselves. Below, we present key themes
that emerged for I-R participants including concerns about trust, a need for trusted interpretations, key markers of
trust, negative perceptions of others in data-driven conversations, and receptiveness to data visualizations.

I-R: CONCERNS ABOUT TRUST
Trust was a critical theme that emerged again and again for all 11 participants in the I-R group (P1, P2, P3, P7, P9, P11,
P12, P13, P14, P15, P18). This is noteworthy as our interview questions did not explicitly probe themes of trust in data
or data visualizations. Participants in the I-R group characterized trust issues in different ways. One set of participants
(P1, P2, P3, P9, P11, P18) characterized their trust issues with data in general and abstract terms, phrasing concerns
around “facts”, “bias”, “agendas” or “not getting the full story”. For example:
“Well, in the news, “facts” became no facts. We live in a very funny un-factual world now. I
rely very much on journalistic fact checking. But right now it seems like it’s very hard to even
know the origin of so-called “facts”. (P1)
“[In news stories], I have to feel confident that the source is good. I do my best but I don’t
know really.[...] Everyone has an agenda. [...] But at this point, I don’t trust anyone because I
don’t know who is going to actually give me the real answer. If there is a real answer”. (P18)
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We also saw participants (P7, P12, P13, P14, P15) who characterized their trust issues by describing specific
methodological concerns, such as how raw data was collected, who was funding the study, and whether the
appropriate statistics or data visualizations were used. For example, P14 describes their process of evaluating trust of a
visual card prompt (screenshot) of an open energy visualization of pipeline incidents from the CER website:
“I’d click on ‘Methodology’ and ‘Disclaimers’. Any time there's any sort of disclaimer you want
to see what they're disclaiming. Then just what constitutes a pipeline ‘incident’? How reliable
is the data? Are there incidents that aren't reported for whatever reasons and people have
vested interests? So try to get a feeling for volume and severity. How relevant is this stuff? A
drop of oil condensed and fell on a plant. Okay, what are the implications? As opposed to, ‘we
had a major leak that went undetected for three weeks and now the entire watershed is
contaminated’”.
Similarly, P15 noted:
“A lot of times, [news articles] say, ‘Studies show this’ and they don't really. It doesn't tell you
who wrote it, from what school, where's their funding coming from, conflicts of interest. [...]
They don't mention demographics or the types of statistical analysis they used.”

I-R: A NEED FOR TRUSTED INTERPRETATIONS
Participants coped with trust issues in various ways. One subset of participants in the I-R group (P1, P7, P9, P12, P13,
P14, P15) were most receptive to information when it was conveyed in an interpreted form by source(s) they trusted,
typically news sources. For example:
“We actually watch the news every night, we make an effort to do that. Again, with a bit of
caution, it’s not always 100% correct either and we do go on the internet and read hopefully
reliable sources [...], [like] the national news” (P9).
“I try to get a good breadth of news articles. I'll read everything from more left-leaning
sources all the way to some of the more known right-leaning sources.” (P12)
Some participants from different cultural or linguistic backgrounds also tried to synthesize knowledge from multiple
sources, multiple countries, in multiple languages. For example, P7 mentioned:
“ Another thing I do in my quest for diverse news sources, [...] I do a lot of listening in English
but also in French, also in the two [other] languages that I know [...] With French, I’m mostly
getting the Quebec viewpoint. With the [other] languages, I’m getting more the immigrant
viewpoint. [...] The French perspective seems to follow the European outlook. [...] Europe is
light years ahead of us in building the solar farms and the recycling.”
Participants who were most receptive to interpretations from a trusted source still varied in terms of the depth of
analysis they were seeking. Those who sought more in-depth analysis (P7, P12, P13, P14, P15) tended to seek more
contextual framing of events or data; critical analyses as to the “why” of events, not only the “what”; connections
between seemingly unconnected topics; and objective, diverse, and nuanced interpretations of data or events. These
participants felt that their current sources were lacking in this regard. For example, P7 reported that:
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“All the news tend[s] to follow each other. There’s not too many outlying opinions. [...] They
all say the same thing. [...] I’d like to have more critical thinking applied. [...] [The reporting] is
all reactionary. They just react but they don’t give an analysis [as to why something
happened]. [...] Because you as a voter or as an average Canadian, you don’t have the time or
the ability to do all that research yourself. I want the news media to do that. Honestly, it’s
almost to the point where I have to do my own research and reach my conclusions. It’s not
neatly laid out for me.”
P15 is another example who sought in-depth analysis, turning to academic articles when new sources and opinion blogs
did not fulfill their requirements. Here they discuss their struggles to understand “nuclear energy” in academic articles:
“A year ago, I tried to look up more about nuclear energy. [...] I just Googled it, then
Wikipedia, then eventually ended up on Google Scholar and tried to find papers. I start
reading and I'm like, ‘I don't really know what that means’. I kind of abandoned that really
quickly. [...] [Academic] papers are obviously meant for people in that field [...], who already
have a basic understanding. If you don't, then you're like, ‘Oh well...’ [...] I didn't find anything
[else] that was as, I guess, for lack of a better term, for me. Or more accessible, I guess.
Accessible or more palatable.”

I-R: MARKERS OF TRUST
Another subset of participants (P2, P3, P11, P18) were most receptive to information when it was conveyed by an
interpreter (a person) who they related to or shared values with. For these participants, characteristics of the
interpreter (rather than the information they were providing) served as key markers of trust, sometimes acting as a
prerequisite to receptiveness or openness to new information. P2 and P3 were the most striking examples.
For P3, the alignment of values was a significant marker of trust. Throughout their interview, P3 made frequent
statements evaluating the person conveying the information (not the information itself), and whether they shared P3’s
personal values of collectivism and environmentalism. For example, when prompted on what information they would
ask different energy personas (conveyed by our visual card prompts), P3 said:
“I guess I would ask [Bob the anti-pipeline activist]’s background - why he is there, why he is
doing that. [...] Because I think sometimes there’s reasoning that needs to be listened to and
voices are normally not heard. Sometimes there’s very loud activism, often that’s the most
visible that gets attention, or get interviewed. And that takes away from some of the other
reasons, or voices.”
In contrast, P3 was less receptive to information when value alignment was not present — something they themselves
were conscious of:
“I’ve been listening to some people from rural areas who’ve been doing well for a long time
and they don’t want a change. I see this as a very, very egotistical way of looking at
everything because it’s just about you keeping your lifestyle.[...] I don’t think it’s sustainable or
necessarily fair, right? [...] I struggle with continued conversation when someone sits in a very
different position that opposes what I stand for and what I believe in. [...] I’d like to say I’m
open to hearing things but I do struggle with that. Sometimes I hear opinions where, my God,
like I can’t, I cannot even have a conversation with you.”
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P2 was another notable example, where the person conveying the information and whether P2 related to that person
significantly impacted their receptiveness to information. For P2, who comes from a self-described “low-income
family”, power and wealth were key themes that emerged in the interview. When prompted what information they
would want to ask different energy personas (reflected in our visual card prompts), P2 was extremely non-receptive to
information from “Anna the CEO” and “Ryan the administrator” of an oil company, stating that:
“ I would not ask these two anything. [...] CEOs and administrators have a lot of power. [...] I
don’t matter to them, so they don’t matter to me. [...] Whatever I say to them, suggestions,
opinions, most definitely will not change the decisions they make, unless I too had a lot of
power. [...] [If I also had power], I’d make sure I’m comfortable, my family is comfortable and
people like my family are comfortable. [...] [Anna and Ryan] have a lot of money, I don’t.
They’re holding wealth, I still don’t have wealth. A few people in the world hold most of the
world’s wealth because they’re not sharing. Which sucks, but yeah.”

I-R: PERCEIVING THEMSELVES AS OBJECTIVE , AND OTHERS AS EMOTIONALLY BIASED
While our interview questions aimed to explore participants’ own subjective experiences towards energy information,
several participants in the I-R group (P3, P9, P12, P13, P14) tended to talk about their perception towards how others
react to information. These participants perceived that others are not receptive to energy information, or that others
are uninformed or inaccurately informed. For example, P9 stated that:
“The government has implemented the carbon tax but I think people don’t understand it. [...] I
think [people] need to first get the information right and don’t just listen to those that have an
agenda. [...] [People] really need to understand the environment concerns. [...] It’s not just
hearsay, it’s proven, which some deny. [...] Often, people aren’t even willing to get the
information. They get it from somewhere and that’s the information they deal with. It’s not
that they update their information right? Things may have changed.”
Similarly, P13 remarked that:
“They actually have to teach children these days to reflect on what they see on Facebook, [...]
not just take everything as truth. A lot of adults don't have that. [...] And now [information] is
open and available to anyone. But things get shared like that, and [...] people react. [...]
There's usually a picture and very simple words and maybe a little bit of a description. [...] And
these things go viral. They might not be real, but that's what informs people and how they
vote or make their everyday decisions on what they buy or the opinions they share. And it's
these very small, most times inaccurate facts that get pushed around.”
These participants also tended to use wording during their interviews that indicated they perceived themselves to be
“objective” or “rational" while perceiving others as “emotional”, “biased” or “irrational”. For example:
“People are not rational. It’s like, ‘I have my opinion, don't confuse me with the facts.’ [...] I
get a lot of my information from CBCnews.ca. [...] You look at the comments and roll your
eyes. Just in general, there are logical fallacies and inconsistencies.” (P14)
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“People feel very strongly about one side or the other. I think there’s very few people with a
balanced opinion. [...] It would make better conversations I think, if you can cut your emotions
out and look at the facts, but it’s also very human to feel strongly about something.
[...] [Aside from energy], you can look at health care, or privatization. You’re either for it or
against it for various reasons. People get quite emotional about that as well.” (P9)
Particularly positive and generous ways of speaking about others were also apparent, for example P1 used the pronoun
“we” frequently throughout their interview:
“We are all users of energy and we all want to do better with our consumption. We all want
to have more renewables. We all want to get rid of the old-fashioned fossil fuels. But [oil] is
the essence of wellbeing of this province. People who lost so much of, you know, their income,
so much of their dignity. Not to mention the economic, economy of this province is based on
the energy production.”

I-R: RECEPTIVENESS TO VISUALIZATIONS
Participants in the I-R group exhibited varying degrees of receptiveness towards simple or more complex data
visualizations. On one end were participants who were most receptive to visualizations that offered a single clear
interpretation or conclusion from the data. For example, P7 stated that:
“I like [infographics] because it’s a combination of some written words, some prominent
statistics. [...] To focus on what’s important, right? When you have an infographic it’s almost
like the highlights, like, these are the important things. [...] I don’t really like spreadsheets. I
don’t want to deal with it. They seem, just overly complicated. It’s too much information and
unless you’re really familiar with it, it does nothing to further your understanding.”
For P7, reading more complex and nuanced visualizations that did not offer a highly interpreted conclusion represented
a higher amount of time and cognitive effort. P7 would only invest that effort if they felt it would lead to a tangible
impact on their lifestyle or behaviors. In this quote, they react to the visual card prompts of open energy visualization
screenshots:
“Oh God, ‘energy futures’. I would have a hard time understanding this. I would have to spend
some time trying to figure out what it is that they’re trying to say. [...] A lot of times, I only
make the effort if I know it will impact either my behaviour or somebody else’s. [...] Like I can’t
do anything about it so I, I just wouldn’t make the effort. [...] Yeah the ‘pipeline incidents’
report. So, same thing, you feel like even if you read it, [...] maybe it’s for energy decision
makers, rather than for me. Because it [...] says it’s the incidence at [CER] regulated pipelines
and facilities. So from my point of view, it’s probably up to the [CER] to react to these
incidents, not me. Like I probably personally couldn’t do anything about it.”
By contrast, other participants were most receptive to visualizations that allowed them to play around with different
views of the data, ask their own questions of the dataset, and draw their own conclusions. These participants did not
necessarily have a need to see the dataset but perceived themselves as having some ability to analyze data. For
example, P13 stated that:
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“I think I would like visualization specification. [...] I could control the flow of information at
my pace because I'm the one that's clicking the ‘Generate’. [...] It's not just whatever the
researcher decided to put, like, ‘Oh, we really wanted to focus on this one.’ I can be like, ‘Well,
I want to focus on these two, because these are the ones, let's say I quote-unquote know the
most about, so I want to see how they actually compare.’ Things like that. [...] The interactive
component [...] makes you want to play with it almost. And as a happy accident, you're
learning. .[...] I do have a hate for spreadsheets, I really do. I use spreadsheets for my own
stuff, like budgeting, and I love it for that reason, but any other type of data that I'm not
personally inputting, hate them.”
Another example is P14, who in an ideal world, would prefer to interrogate the data but in reality, described
themselves as lacking the motivation to do so:
“If someone presents me with the data, I can look at it and draw my own conclusions.
Something that just says, ‘Here's the conclusion,’ I might be suspicious. Or I could have a
question, ‘Well yeah but what about this? Was this an effect or is this a factor, did you
consider this kind of thing?’ If you've got enough tools, then you can look at it yourself. [...]
But I don't imagine anybody, even me, would say, ‘Well, I'm going to look at the raw data.’
[...] I probably wouldn't care enough. [...] I tend not to be much data-driven these days.[...] I
don't go poking around in data. [...] When I think of open data I think of people delving in and
creating useful apps, that isn't something I do. I'm too lazy to have an interest in doing it. I'm
retired, leave me alone, now get off my lawn. I'll just sit around and complain about the
government.”
P14 preferred tools such as chart generator and data story, as it allowed them to ask their own questions and “be
surprised” by the data. In this regard, P14 was similar to P4 and P6 of the DI-R group, noting that:
“[For chart generator], choosing the information you want to see displayed is always useful
because then you can do your own thinking.[...] The data story is compelling. [...] They're both
valuable to me in the sense that I can ask my own questions and sometimes get surprised.”
However, P14 also described themselves as “cynical”, stating that regardless of how much they informed themselves on
energy information or energy visualizations, it was unlikely that this newfound knowledge would impact any higherlevel political decisions:
“I guess it's some blend of fatalism and cynicism that it's not clear how anything I learn will
make any difference to anybody making decisions. [...] There's some level of frustration in
educating oneself and saying, ‘Well, this is the decision I would make’, and yet the
government makes a different decision without telling you the reasons. I can write to my
elected member and I can get some intern sending me some boilerplate response that doesn't
really address what I said but comes up with homilies. [...] You've got access to data but not
the levers of power. [...] We're doomed. Doomed, I tell you.”
Overall, many participants in the I-R group did not have much to say about the visual card prompts about different
visualization types during their interviews. However, many participants in this group were avid readers of news articles,
stating their preference for information in the form of text, perhaps accompanied by simplistic visualizations. For
example:
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“I think for me, text is just the easiest way to take in information. Like on its own it wouldn't
be, but I think with supplementation of like graphs, it would help for me. I think it's just the
most accessible type of data I get. [...] If I'm really interested in a topic, so for me I'm really
interested in substance abuse, I would obviously read a paper about it versus just being like,
"Oh, I just need a graph or a table." (P15)
“Text is what I usually…or I guess that’s my learning style right? Like reading, reading words.
[...] I’m always reading yeah. [.. It’s the easiest way I learn, so that’s my learning style, by
reading. Yeah”. (P7)

DATA-INTERPRETATION-AVOIDANT: I DON’T NEED TO SEE THIS ENERGY INFORMATION
Finally, 2 out of 19 participants emerged as actively avoidant or resistant to new energy information, whether
information was in the form of data or interpretations of data. This Data-Interpretation-Avoidant (DI-A) group
represents the smallest slice of participants in our sample. Below, we discuss these barriers to data receptiveness and
their receptiveness to visualizations.

DI-A: BARRIERS TO DATA RECEPTIVENESS
Both participants (P5, P19) preferred not to take in any new information on the topic of energy, with a low threshold
for information overload. For P19, information overload arose from health issues:
“I have a personal aversion to over-information. I had a severe stroke in 2015. Since then, I
don't like this kind of thing. [...] The amount of information on the internet now, I find it’s just
obnoxious. [...] I can’t take it.”
For P5, an avoidance of data arose from multiple factors including lack of time, cognitive resources, interest and
perhaps most striking, the assumption that the data will not lead to surprising insights but only negative emotions:
“Every day I’m busy, busy, busy, I rarely have time. [Even if I did], I’d want to watch
something relaxing, I wouldn’t look at data. [...] I’m worried [about global warming] but I
don't need to see data. It only adds more sadness to me, like I'm sure the numbers won't be
great. [...] You don't have to see that. You sense that, you feel that.”
For P19, information overload was compounded by a lack of trust in the quality and accuracy of abundant data
available on the internet, as well as a self-perceived inability to gauge trustworthiness:
“You can find information about anything [on the internet]. But where is it actually coming
from, who's doing this, and why are they doing it? It just questions my trust. Am I getting this
information because somebody wants to [...] gain renown or fame? Or to present advertising
that goes with it? Or is it legitimate scientifically-backed information? A lot of times, there's
no way of knowing for sure.”
For both participants, an avoidance of data or interpretations of data also arose from a feeling of powerlessness (P5)
and a deep sense of hopelessness (P19) that looking at energy data will not lead to global impact:
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“I’m so little, so tiny. I can’t change the world. [...] I only can just do what I can do to help the
environment. I’m just feeling that I’m powerless. [...] I appreciate if you have that [data], [...]
but it’s not going to change anything, right?” (P5)
“Because of the absolute addiction people have to [...] petroleum, things aren't going to
change that fast, or fast enough. To me, [information] is problematic, because I'm skeptical of
our efforts to change the world. [...] Living up north the way we did, growing our own food,
having a farm, having animals, [...] my childhood was so idyllic. I don't see it as being
recoverable in any way, shape, or form. [...] That to me, is just sad...just sad. I don't think it's
ever coming back. I should be happy that I got a little glimpse of that.” (P19)
In this regard, P5 and P19’s statements parallel P14’s (in the Interpretation-Receptive group) reflecting a feeling of
powerlessness to impact higher-level change in the energy domain.

DI-A: RECEPTIVENESS TO VISUALIZATIONS
Overall, P19 was actively resistant to data visualizations (“Basically I would just want to avoid them”). However, despite
having little interest in energy data, P5 was receptive to the idea of visualizations more broadly. P5 had strong positive
personal associations with certain visualization types — for example, associating streamgraphs with mountains or
radar charts with military and scatterplots with freedom:
“Streamgraphs remind me of mountains. I used to hike a lot. I just love mountains, every time
I see mountains, I feel so relieved and stress free. [...] I like radar charts because I’m interested
in army stuff. It was my dream to be a soldier. [...] I so admire [soldiers]. Scatterplots, they're
scattered here and there. [...] I like it. It feels like freedom.”
P5 stated enthusiastically during the interview that if data were visualized in a playful and entertaining way, they would
be motivated to look at it due to their “childlike” nature. Unlike P19, P5 did not question the trustworthiness of the
underlying data, focusing instead on the form of data representation:
“I have a little child inside me who always wants fun, not just boring boring, work work. [...] If
I have a free visualization app, I could make all kinds of shapes, maybe animals I love. Maybe
people think this is unprofessional, but I disagree. [...] My job isn’t fun but I have to do it, but
for [energy data], only if I'm interested, then I would put in time to learn.”

DISCUSSION
Our findings from interviews with 19 participants from the Canadian public point to several open and interesting
directions for technology support. We first provide additional context for our Information Receptiveness Framework,
examining the caveats of categorizing participants into these three groups. Next, we contrast our participants’ reactions
to data visualizations against key assumptions of the information visualization community on how to most effectively
reach the public with visualizations. Finally, we discuss the use of visual card prompts — a crucial aspect of our
methodology which we believe was key to effectively engaging participants in talking about topics around energy, open
data and data visualizations.
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Our Information Receptiveness Framework and its accompanying three categories can be used as an initial frame of
reference for pinpointing and targeting possible sets of audiences for open data and information based on their unique
needs and perceptions towards data and data visualizations. It highlights that data visualizations are not a “one size fits
all” solution to communicating information. This is in line with research in related domains: for example, applying the
Transtheoretical model to designing software for energy usage feedback suggests that people at different stages of
motivation will respond to different kinds of feedback (He, Greenberg, and Huang 2010). Similarly, while help systems
for software often come in only one flavour, a recent study by Kiani et al (2019) suggests that people with technical
backgrounds approach learning new software differently from people with non-technical backgrounds. Likewise, our
information receptiveness framework suggests that different groups of people are receptive to different forms of
information and different levels of interpretation of information, and that a visualization targeted at one group may not
be effective at conveying information to another group. As such, one of the opportunities raised by this study is to
investigate the development of technological tools and information presentation patterns that would convey datadriven information in a manner that would appeal to interpretation-receptive people. Meanwhile, recognizing that a
certain portion of DI-R people will be the “interpreters” for I-R audiences, it is important to consider what tools could
support the interpreter’s role in synthesizing and conveying information.

FLUIDITY OF THE INFORMATION RECEPTIVENESS FRAMEWORK
It is important to note that our categorization of participants into Data-Interpretation-Receptive (DI-R), InterpretationReceptive (I-R) and Data-Interpretation-Avoidant (DI-A) groups captures participants’ principal reactions and sentiments
at a specific point in time, on the specific topic of energy information, within the context of participants’ current life
circumstances, and within their current political and societal context. It does not reflect a permanent state of
participants’ receptiveness to energy information. Indeed, our findings suggest that many Data-InterpretationAvoidant participants may have been I-R or DI-R at different points in their life or under different circumstances. For
example, P19 (DI-A) may have been more receptive to interpretations of energy information before having a stroke and
at a time when they felt more hopeful about taking in new information that might affect their environmental impact.
P5 (DI-A) indicated they enjoyed learning new information in non-energy domains, particularly about their hobbies.
Both P5 and P19 consciously chose to avoid new information on energy topics because they perceived a lack of
actionable value to investing time and effort into taking in new energy information. Key barriers they felt were feelings
of hopelessness or powerlessness, along with a self-perceived inability to gauge trustworthiness in new energy
information. One Interpretation-Receptive participant (P14) seemed to have transitioned from a DI-R mindset to an I-R
mindset towards energy data at some point in their life. Their barriers appeared to be a lack of time and interest as well
as the cognitive effort involved. Like the more avoidant participants in DI-A, P14 indicated they were skeptical and
lacked hope that investing effort on their part would lead to any tangible impact on political energy decisions. Some DIR participants also made comments that indicated that their DI-R mindset towards energy would not be possible for all
topics. Specifically, P6 discussed the high cognitive effort required to scrutinize information using their current standard
of relying on Reddit comments, admitting that this was just not possible for all given the amount of information
available for many topics. This suggests that P6 — and other DI-R or I-R participants — might be classified as DI-A in
other domains.
We emphasize the fluid nature of these categories depending on the topic and on participants’ current interests, life,
and societal or political circumstances. As such, an interesting future area of study is in studying the stages in between
categories, examining what might encourage a person to shift from one information receptiveness mindset to another.
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ASSUMPTIONS ABOUT VISUALIZATIONS FOR THE PUBLIC REALM
Our findings of participant reactions to data visualizations at times contrasted with some prevalent assumptions from
the information visualization community on how to most effectively reach the public through data visualizations.
Members of the information visualization community often highlight data storytelling as one of the most popular and
effective strategies for communicating data to the public (Segel and Heer 2010; Hullman and Diakopoulos 2011; Riche
et al. 2018). Data storytelling combines interactive visualization and explanatory text to guide readers through data,
often with some interpretive direction. Due to the presence of our data storytelling visual card prompt, this topic was
discussed by several participants. Interestingly, the group that showed the most enthusiasm for data stories was the DIR group. Within this group, the professional data analysts tended to speak positively about data stories as a tool for
communicating energy information to the public. Some referred to their interest in data stories in personal contexts in
which they were non-experts, such as learning new information about their hobbies. However, our findings suggest
that energy analysts in the DI-R group saw data stories as an effective way to convey energy information to the general
public, but would themselves still prefer to use their existing analysis methods to interpret the data. As such, the nondomain-experts in the DI-R group appeared to be the most receptive audience for data stories.
By contrast, participants in the I-R group were not as enthusiastic about data stories as those in DI-R, despite the
general perception by the information visualization community that data stories have the potential to combine
interpretation and data in an engaging way. Several participants in I-R had a strong preference for reading text alone
rather than reading data graphics. They generally preferred to read others’ interpretations of data rather than doing
data interpretation or analysis themselves. This may have foundations in our current Canadian educational background.
Our Canadian public schools pay a lot of attention to text-based written literacy, perhaps providing most of us a sense
that we can rely of our critical thinking abilities when information is presented in words. This indicates an opportunity
to support the transition of audiences like our !-R participants to DI-R spheres by increasing comfort with data and data
visualization literacy overall. One way to do this is to foster data literacy from childhood by offering tools and methods
to public school teachers, for example tools that allow children to create their own data visualizations.
Future work into data storytelling is needed to evaluate whether different types of data stories might appeal to the
different types of audiences we observed. Domain expert DI-R audiences, non-domain-expert DI-R audiences, and I-R
audiences appeared to have different needs and expectations in terms of how data was presented to them. Themes of
trust are relevant here. Domain-expert DI-R participants were highly concerned with accuracy and quality, discussing
issues of data quality, data provenance, and the importance of having a reliable shared source of information. These
domain experts were confident in their ability to judge the quality of analysis presented. Non-domain-expert DI-R
participants were enthusiastic about the presence of data but had more uncertainty about the trustworthiness of
others’ analyses. Meanwhile, I-R participants were wary of trying to read and interpret data and were most concerned
with judging the trustworthiness of the interpreters themselves.
To summarize, the DI-R domain experts expressed a need to trust the data itself in order to feel confident in
interpretations. Meanwhile, DI-R non-expert data enthusiasts used the presence of data and trust in the interpretation
process to calibrate their confidence. I-R participants, by contrast, used their trust in the interpreters themselves as a
proxy for their confidence in interpretations. There is an untapped opportunity here to provide better guidance and
support about the interpretation process within data visualizations and data stories (targeting audiences like the nondomain experts in the DI-R group). People who are interpretation-receptive might benefit if they have more
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information about the interpreters involved in creating data visualizations and if the interpreters themselves have tools
to more easily convey data within their own interpretive contexts.
The appropriate visualization type may also differ depending on the audience group. Our domain-expert DI-R
participants tended to be cautious about new visualization types, as they were highly aware of the nuances and
misinterpretations that could happen when reading unfamiliar representations. They gravitated towards
communicating with very familiar visualization types that they were certain their audience could read. On the other
hand, as pointed out by P4, familiar visualization types lack a broad appeal that might engage audiences outside of a
domain. Even P5, who had an avoidant DI-A mindset towards energy data, expressed a greater likelihood of engaging
with information that had an appealing form. One I-R participant (P13) noted that some interactive visualizations
encourage “playing” with the data and found this a positive aspect. Another (P7) found simple infographics that clearly
communicated simple interpretations to be compelling. However, several I-R participants held a strong preference for
interpretations in text form, suggesting that it may be difficult for them to want to engage at all with the types of data
visualizations currently available. It remains a question whether it is possible to engage these text-enthusiast I-R groups
with data visualizations and whether basic data visualization literacy is an issue here. This could be problematic because
people who gravitate towards text-only interpretations will have fewer chances to engage with data and the public
data-driven discourse around important issues. Future work might investigate new ways to embed data within familiar
and comfortable textual interpretations of that data, or how to otherwise engage these groups with data.
The mismatch between how the DI-R, I-R, and DI-A audiences preferred to see information might also contribute to
challenges in communication between the groups if they do not recognize that mismatch. An individual with a datareceptive perspective might craft a detailed, in-depth data story that they find fascinating, but that an interpretationreceptive person might find inefficient. People in different groups might need support — technological or otherwise —
to communicate with one another. This is particularly relevant for the information visualization researcher and
practitioner communities, members of which are especially predisposed to be both data- and interpretation-receptive.
Members of these groups need to be especially cognizant of our own biases and personal preferences when presenting
information, lest we create visualizations for ourselves rather than visualizations that serve a broader community.

USING VISUAL CARD PROMPTS AS A METHODOLOGY IN SEMI-STRUCTURED INTERVIEWS
We close with a reflection on our methodology. Our use of visual card prompts (Rowley et al. 2012) in the semistructured interviews was an important part of our overall elicitation process. We found that cards were effective in
engaging participants in topics that most (aside from participants who were energy experts) did not actively think about
in their daily lives. We used a semi-detailed, but still iconographic representation of data visualizations, which helped
participants to articulate opinions about and reactions to concepts like energy sources, data types, visualization types,
and energy personas without focusing on specifics.
We told participants during consent processes that the card prompts were merely to “help guide the conversation”.
During the interviews, participants seemed to feel comfortable with the approach, which allowed them to freely discuss
(or not discuss) topics which were elicited by the card prompts. By contrast, we feel that the same kind of conversation
would have been much more difficult and potentially awkward without the card prompts — possibly making
participants feel they were being “tested” in some way on how much they knew or did not know about energy, data, or
data visualizations. This was evidenced by our initial smaller pilot studies (not included in this analysis) which we
conducted both with and without earlier iterations of card prompts.
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LIMITATIONS
We studied perceptions of data and information within the specific context of energy, a broadly relevant and
contentious topic. Thus, our findings — and their strength — lie within this particular context and care should be taken
by those who explore similar issues in other contexts. Furthermore, we note that our participant pool, while having
some diversity, only includes the stated representation of one sample of 19 individuals from the Canadian public. While
we focused on recruiting a diverse set of interviewees, our recruitment process tended to attract people who were
already interested in data, energy, and/or visualizations and who were not averse to filling out an online questionnaire.
As a result, our sample of participants, while diverse on many dimensions, tended to be quite well-educated, with 16
out of 19 participants having college or university degrees. This is not representative of the Canadian population,
though it is interesting that even these highly educated participants encountered challenges with regards to data,
interpretations, and visualizations in the context of energy. Additionally, while we recruited broadly, our sampling
approach did not recruit any members of the Canadian public from Indigenous backgrounds. This, of course, constrains
the applicability of findings and conclusions from this study. In particular, the distribution of participants across each of
the three groups is highly unlikely to be indicative of their true distribution in the general public. For example, we
suspect that many members of the Canadian public fall into the DI-A category with respect to energy information and
would likely not volunteer for a study such as this one. Larger scale surveys of the Canadian public would be required
to get a more general sense of how Canadians’ attitudes towards data, data visualizations, and interpretation are
distributed.

CONCLUSION
We have presented the results of a qualitative interview study with 19 members of the Canadian public, from which we
characterized the perceptions, attitudes, barriers, and needs around open energy data and data visualizations. We
developed an Information Receptiveness Framework, identifying three categories of participants with regards to their
receptiveness to information: Data-Interpretation-Receptive (DI-R), Interpretation-Receptive (I-R) and DataInterpretation-Avoidant (DI-A). This framework can be used to identify and study some of the potential audiences for
open data and visualizations of open data that are meant to engage and empower Canadians in the public discourse
around energy-related topics.
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APPENDIX A: INTERVIEW PROTOCOL
The following semi-structured interview protocol was used by all interviewers.
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SETUP
❏ Set up 2 video cameras.
❏ Video camera directly over table for overhead shot (use the boom).
❏ Mark out are where cards will be seen on camera (using poster board or masking tape).
❏ Phone camera can be placed on mini tripod somewhere on the table. Goal - capture participant’s face
and body language as they interact with cards to better interpret their responses.
❏ Set up 1 audio recorder on the table.
❏ Separate card prompts into different envelopes, numbered in the order that we will show them. They may be
placed successively throughout the interview onto two “trays” (poster boards?)
❏ When putting down card prompts during the interview, put them in a circular fan-like stack (rather than in a
linear lineup), in the same order as they are numbered. Reason: So the participant doesn’t feel like they have to
talk about each one individually - like they did when Helen put them down in a linear sequence for P1, P2, P3.
❏ When asking questions: Be careful of the intimidation factor! Make them feel comfortable and knowledgeable
- they have personal experiences with energy and data, and we want to hear about it. It is NOT a test of their
knowledge or intellect.
❏ Reiterate throughout the conversation - there are no right or wrong answers! We only want to hear about
their personal experiences!
1. INTRODUCTION & CONSENT (~8 MINUTES)
❏ Who we are & what the study is about
“I’m a researcher with the Uni. of Calgary. We are doing a project in collaboration w/ the National Energy Board.
to find out how energy data can better support the Canadian public in conversations about energy. This is part of
an open data initiative from the government of Canada, to make energy data more accessible, engaging and
empowering for the Canadian public.”
❏ Tell them rough interview structure.
“Today we’re just going to have a conversation about energy and data. You don’t have to an expert about
energy, I’m not either! (Although if you are an expert, that’s great!)
So the structure of today’s conversation is: I’m going to ask you about your personal experiences with energy and
with data, and while I do that, I’ll put some cards on the table, as a visual reference to help us talk about these
topics. We don’t have to talk about these cards, they’re more to help us guide the conversation.
I just want to reiterate again: There are no right or wrong answers here! We only want to hear about your
personal experiences. I am not an energy or data expert - and you don't’ have to be either!
❏ Explain consent form (audio & video recording, anonymization)
“So, before we start talking, I’d like you to read this consent form. This is a legal document to protect you as a
participant.
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This document says, if you consent to being in this study, we will audio and video-record your interview for
analysis purposes. We may publish the results from this conversation in an anonymized way. That means your
full name and contact information will always be confidential.
If we refer to something you said during your interview, you will always be referred by a participant number (e.g.
P12). Please take some time to read this and if you have any questions, just let me know”.
❏
❏
❏
❏
❏

Sign 2 copies of consent form. Keep one for researcher, give one for participant to keep.
PAY PARTICIPANT NOW!
Participant signs “reimbursement received” sheet.
BEGIN RECORDING ON ALL THREE DEVICES!! Let participant know that recording is beginning.
“Any questions before we begin?”

2. WARM-UP & RELATIONSHIP TO ENERGY (~8 MINUTES)
Warm-up:
❏ So, tell me a bit about yourself. Where are you from? How long have you lived here? Do you like it here?
❏ I see from your questionnaire, that you work as a ______. How long have you been doing that?
❏ What made you interested in having this conversation with us? Some people say it was the $20 gift certificate and if that's the case, that’s totally okay!
Relation to energy:
❏ As humans, we all have a relationship to energy. When I say the word “energy”, what do you think of? What
does the word ‘energy’ mean to you?
❏ How would you say energy relates to you and your life? (e.g. personally or professionally?)
❏ How would you describe your knowledge about the energy industry? And it’s totally okay if you don’t know
much at all.
❏ How would you describe your knowledge about e
 nergy data (for example, things like data about electricity
usage in your home, or the number of pipeline incidents in Canada, or imports and exports, etc)? And it’s totally
okay if you don’t know much at all.
3. ENERGY-SPECIFIC WARM UP - GET THEM FEELING COMFORTABLE AND KNOWLEDGEABLE! (10 MINUTES)
❏ I’d like you to think back to today. Can you tell me what kinds of activities you did today, that might have used
energy?
❏ ACTION: “As you talk, I’ll write your activities down on a new card. And please feel free to write things down as
well”.
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❏ Now I’m going to put down some cards that show a few activities that use energy. When you look at these,
and the activities you did today (that we just wrote there), what do you think of, if anything?
❏ ACTION: [put “2: activity categories” cards]
❏ Now I’m going to put down these cards showing some ‘energy sources’. When you look at these cards, in
relation to the others, what do you think of?
❏ ACTION: [put “3: energy sources” cards]

4. ENERGY CONVERSATIONS → INFORMATION SOURCES & PRACTICES (~15 MINUTES)
Energy Conversations (~5 min)
❏ Can you tell me about a recent conversation you had about energy?
❏ With who? Where? When? Context?
❏ Was this a short-term one-off action? (e.g. taking shorter showers) Or a long-term behavior? (e.g. buying
a hybrid car)
❏ Level of conversations: ‘turn off the light” to kids vs. talking about pipeline projects at work
❏ What prompted that conversation?
❏ Are these types of discussions typical for you?
Energy Information sources & Practices (~10 min)
Goals:
- Where do they get their info? (their info sources)
- What form is their info in? (how was the data represented)
- What info do they want to know?
- What barriers do they encounter in getting info?
❏ During conversations like the one you just told me about, where do you typically get your information about
energy? (e.g. news media, blogs, word of mouth, open data sources, doing their own analysis, etc.)
❏ What form was the information in? (e.g. bar chart, pie graph, interactive vis, news articles, data file, etc..?)

❏ In your conversations and decisions about energy, is there any information you feel is missing for you, that
you’d want to know?
❏ How easy or difficult is it for you to find this information? If it’s difficult, what are the barriers?
5. ARE YOU USING DATA OR VIS? + REACTIONS / ASSOCIATIONS + CAN DATA/VIS HELP YOU? (~30 MINUTES)
Goals:
- How are they currently using data / data vis?
- What are their associations / reactions to data / data vis?
- What are the barriers to getting them more engaged?
- What opportunities exist to empower people and enable participation?
** If they talk about energy data, great! If not, no problem - as long as they are talking about data/vis
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❏ Now, I’m going to transition to talking about data and different representations of data.
❏ ACTION: Put down [data TYPES] cards in one circular fan-like stack
❏ ACTION: Put down [data VIS] cards in another circular fan-like stack
❏ When you look at different types of data and different representations of data, do any jump out at you?
❏ What's your initial reaction when you see these?
❏ Would you say you feel familiar/unfamiliar with any of these?
❏ Would you say you feel comfortable/uncomfortable with any of these? Why?
❏ Can you pick (some of) the cards that resonate with you most and place them around this wheel?
❏ ACTION: Put out emotion wheel
❏ So, why did you place these there? Tell me more. (Their associations and reactions to data/vis?).
ACTION: If they only do this with VIS cards, follow up with DATA cards
ACTION: If they only do this with DATA cards, follow up with VIS cards

6. REACTIONS TO GOVERNMENT OPEN ENERGY DATA (~20 MINUTES)
Goals:
Is the participant aware of open data?
Do they r ecognize different kinds of open data?
Their reactions to open data?
Their expectations around the kinds of open data that should be available?
Barriers to engaging with open data?
❏ So, the Government of Canada has a lot of open energy data that want to make accessible and helpful for the
Canadian public. Was this something you were already aware of? And if not, that's totally okay!
❏ Here are few different examples of representations of open energy data. Do you recognize any of these?
❏ ACTION: Put down [examples of open energy data].
❏ Do any of these look familiar, or similar to things you’ve looked at in the past?
❏ What are your reactions when you see this?
❏ Does it interest you, if at all?
❏ Do you want to know more, or maybe not?
❏ What do you think of the look and feel of this?
❏ If you saw this on a website, would you want to spend more time with it? Why or why not?
❏ Looking at these, is there any missing information or data you’d want to see? Other data you would expect to
find in open government data about energy topics?
7. ASKING THE EXPERTS - FIND OUT INFO NEEDS + BARRIERS (~20 MIN)
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(Goal: What energy info is missing from them? What info would they want to know? Their perceptions
Let's say you have access to a panel of experts, shown on these cards.
❏ ACTION: Put out energy expert cards.
❏ Is there anyone here that jumps out at you? That you would want to talk to? (And if not, that’s totally okay!)
❏
❏
❏
❏

What (if anything) would you ask them?
What data or information (if anything) would you like them to show you?
What barriers (if any) do you feel, in talking to these people?
Are you interested in talking to any of the others? [repeat]

OVERARCHING RESEARCH QUESTIONS:
How can open energy data (information) support / inform / change the Canadian conversation around energy?
●
●
●
●

What are some ways in which different people currently understand and connect to energy information?
What are some ways in which different people relate to open data and data visualizations of energy information
in public contexts?
What opportunities exist to use open data and visualizations to empower communities and enable participation
in the national conversation around energy?
What barriers exist to public engagement with open data and visualizations and participation in the national
conversation around energy?

Imagine you are creating a persona for an energy data visualization project.
● What does this person already know about energy?
● What forms of information are they open to?
● What data are they already using and in what context?
● What barriers exist in engaging them with open energy data?
● What information/data do they need?

APPENDIX B: CARD PROMPTS
The following card prompts were printed on cardstock, cut to size, and presented at the appropriate time during each
interview as per the interview protocol (Appendix A).
They include the following:
•
•
•

Energy card prompts
Data and data visualization card prompts
Open data card prompts (large)
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heating

cooking

ACTIVITIES

2

transport

moving goods

4

3

producing goods

5

6

growing food

powering devices

7

recreation

8

wind energy

9

solar energy

ENERGY SOURCES

11

12

crude oil

hydroelectric

13

natural gas

coal

14

geothermal

16

15

nuclear

17

18

Anna is the CEO of an
oil company

Lisa is an investigative
journalist

20

21

CONVERSATIONS

Bob is an anti-pipeline
activist

22

Elizabeth is a First
Nations Elder

Jim is a welder from
Northern BC

23

24

Ryan is administrator
at an energy company

25

numbers

DATA TYPES

1467.209
80,000,000
985 - 29
100.22
27

text

images

28

29

locations

connections

30

31

line chart

EXPLORING DATA

41

33

bar chart

stacked bar chart

45

41

34

35

slope graph

pie chart

300

36

37

scatterplot

calendar

32k, 54

3 events

38

39

choropleth map

timeline
2000

AB

40

41

network diagram

radar chart

20

Abc

42

43

streamgraph

spreadsheets

44

45

dashboard

infographic

46

47

visualization
software

data story
What’s really growing X?

This dip
happened during
the crisis.

These values have
been going up and
up for years. What’s
going on here? Our
investigation reveals
the truth.

1980

NEXT >

48

e.g. tableau

49

chart generator

e.g. RAWgraphs.io

visualization
specification

50

e.g. vega-lite

51

interactive notebook

e.g. observable, jupyter

52

your energy usage

Canadian open data

the energy futures report

open pipeline incidents data

