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Abstract 

Background Transforming power production systems to achieve net zero emissions and address climate change will 
require deep structural changes, partially dependent on community perceptions of the necessary energy transition. 
The article presents results from 2-day citizen juries held in four communities of Saskatchewan, Canada: Estevan, 
Swift Current, Regina, and Saskatoon in 2021/22 whose purpose was to determine if place attachment impacts future 
power production preferences and whether social learning can be achieved. Mixed research methods included a sur-
vey before and after the citizen juries and a qualitative analysis of the discussions and outputs.

Results Research results confirm that while there are common concerns across communities about unbiased 
information, transparent decision-making, justice/equity concerns, and people’s involvement, community-imagined 
energy futures can be very divergent. Not only place-based attachment, the existent industry and infrastructure sur-
rounding the community impact preferences but also openness to learning and group dynamics contribute. Focused 
deliberations on the complex problem of climate change advance social learning.

The coal, oil, and gas community of Estevan supported coal, natural gas, and carbon capture and sequestration (CCS) 
to a substantially larger extent than other communities, even increasing their preference for coal after the citizen jury. 
Saskatoon chose Small Modular Reactors (SMR) as their top choice, whereas Swift Current switched from preferring 
natural gas to solar and SMRs.

Conclusions The findings from the jury sessions suggest changing attitudes toward SMRs as a potential source 
of energy, as well as a shift from cost considerations to environmental. Future research implications could include dif-
fering methodologies and potentially partnering beyond academia. Jurors all expressed the desire for greater govern-
ment leadership, urging the government to demonstrate accountability, hold large enterprises accountable, and be 
more proactive in bringing parties together.

Keywords Place-based energy systems, Clean energy technology, Renewable energy, Carbon capture sequestration, 
Small modular nuclear reactors

Background
The Earth is well on its way to a warming of 3 Degrees 
Celsius and unless Greenhouse Gases (GHGs) are imme-
diately reduced, achieving the global target of approach-
ing 1.5 Degrees Celsius is out of reach. All emission 
scenarios predict that the global surface temperature will 
continue to increase until at least mid-century [1]. The 
Intergovernmental Panel for Climate Change explicitly 
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identified the urgent need to reduce emissions between 
45% and 50% by 2030 and phase out fossil fuels, includ-
ing coal by 95%, oil by 60%, and gas by 45% by 2050 [1]. 
While great progress has been made in expanding on 
renewable energy, many power production systems are 
still highly dependent on fossil fuels, including coal and/
or natural gas, including the case study province of Sas-
katchewan, Canada.

Historically Saskatchewan’s power production has been 
predominantly (70%) fueled by lignite coal [2], an espe-
cially dirty and high emission fuel source [3]. However, 
transition is happening. By 2030 only coal with CCS will 
be allowed to operate in Saskatchewan [4]. Wind, solar, 
and natural gas have been added, but natural gas will 
no longer be available in facilities built after 2024.1 Sas-
katchewan’s future options include expanding CCS on 
its existing natural gas facilities, importing more hydro-
electricity from Manitoba Hydro, massive expansion of 
wind and solar (along with the necessary transmission 
and distribution required), and Small Modular Reactors 
(SMRs). Four Canadian provinces (Alberta, Saskatch-
ewan, Ontario, and New Brunswick) have committed 
to coordinate the exploration of SMRs for deployment. 
Ontario and New Brunswick already have nuclear power 
generation and are leading SMR deployment with pro-
jected availability in 2026 [5].

While technologies exist to achieve net zero emissions, 
the combination appropriate in a particular region is a 
complex problem dependent on activities in other sectors 
(industrial, mining, transportation, etc.), but most impor-
tantly social values and priorities that are often informed 
by peoples’ attachment to place [6–9]. ‘Place attachment,’ 
is the relationship between people and their spatial set-
tings [10]. Studies have determined that clean and renew-
able energy projects tend to fail when they conflict with 
people’s sense of place, or perception if a project is a ‘fit’ 
within their geographic community; it is these senti-
ments that are determinative of success or failure and not 
the idea of ‘not in my backyard’ [11, 12].

Most studies document why a particular project failed 
[13, 14], and therefore, there is a gap in understanding 
and building community perception and imagination of 
the upstream, pre-project, most desirable power produc-
tion portfolio [11, 12, 15, 16]. This gap contributes to the 
continued dominance of fossil fuel power production 
[16, 17]. Achieving the change necessary to end depend-
ence on fossil fuels requires the participation of people 
in decision-making to inspire significant reflection and 
transformation in the personal sphere of ideas, values, 

and paradigms [18, 19]. Employing the method of Citi-
zen Jury, this research advances social learning, through 
deliberation, dialogue and reflection [20] to achieve a 
change in understanding or belief [21].

This study engages people in imagining whole power 
production portfolios to achieve net zero emissions in 
the future. Results are analyzed based on three different 
communities in Saskatchewan, Canada. This research 
answers the questions: (1) how do peoples’ sense of, and 
attachment to place impact their preferences, learning, 
and facilitated group strategies for power production 
into the future? (2) Do 2-day deliberative citizen juries 
with expert presentations advance learning and social 
learning?

Literature on place attachment, learning, and participa-
tion of people is reviewed followed by a detailed account 
of the research methodology. Results of the research 
are outlined followed by a discussion that concludes the 
article.

Place attachment, social learning, and citizen juries
Although people overwhelmingly support renewable 
energy, for decades researchers have tried to explain why 
there is a gap in renewable and clean power production 
implementation. One avenue has been to advance under-
standing of place-based characteristics, or place attach-
ment, surrounding failed renewable energy projects in a 
particular location. Place attachment is defined as:

..positively experienced bonds, sometimes occurring 
without awareness, that are developed over time 
from the behavioral, affective, and cognitive ties 
between individuals and/or groups and their socio-
physical environment. These bonds provide a frame-
work for both individual and communal aspects of 
identity and have both stabilizing and dynamic fea-
tures [22].

Place attachment, a part of the more general notion of 
the sense of place, is a complex outcome of both indi-
vidual and social interactions, influencing how people 
view their environment. Analyzing communities offers a 
framework for organizing these interactions in a mean-
ingful manner. By exploring place attachment, one can 
gain valuable understanding not only of people’s emo-
tions toward their community but also of their behaviors 
[23]. While this broad definition is integrally linked with 
community attachment, key components include the fea-
tures and attributes of a community that provide a dis-
tinctive identity [24] and the symbolic, cultural, historic, 
or functional meanings of a place [25]. Important criteria 
also include physical dimensions of place as well as the 
social environments [26].

1 Regulations Limiting Carbon Dioxide Emissions from Natural Gas-fired 
Generation of Electricity (SOR/2018-261).
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Evaluation of changes being made to the environ-
ment, including construction of a new nuclear plant or 
wind farm depends on the perceived contribution of 
the proposed project to the community’s sense of place 
[12, 25]. The explanation of failed projects through a 
simplistic hypothesis, such as ‘not in my backyard,’ has 
been found to be lacking [12]. Although much place 
attachment literature relates to failed renewable energy 
projects [12, 27, 28], an emerging literature uses place 
attachment to understand peoples’ perceptions sur-
rounding whole system portfolios [3, 29] and address 
climate change [15]. Exploring people’s power produc-
tion preferences before decisions are made involves 
the participation of people in decision making and the 
advancement of social learning to achieve the transfor-
mation change required to address climate change and 
reduce GHGs [13, 30]. People’s preferences expressed 
in energy discussions can provide an accurate under-
standing of their place-based attachments, cultures, 
lifestyles, and decisions in relation to decarbonized 
energy technologies [6, 31–33]. While there are many 
options for renewable and clean power production 
sources, the combination acceptable in any one com-
munity depends on people’s preferences and values. 
People’s perceptions of risk and benefits are important 
concerning their choice of new clean energy technolo-
gies and energy infrastructure [9, 34].

Involving the community in decision making is impor-
tant for achieving social and environmental gains. Place 
attachment theory highlights people’s shared emotional 
and functional attachment and provides important 
means for policymakers to identify and engage stake-
holders in public participation by purposefully fostering 
and actively contributing to conversations [35]. In this 
manner, people learn more about an issue as policymak-
ers learn more about people’s values and thoughts sur-
rounding appropriate policy. Acknowledging the three 
dimensions of people’s sense of place (self-others-envi-
ronment) provides a conceptualization of place values 
as potential drivers for place-based transformations by 
framing specific place-shaping initiatives in a way that 
favours their public acceptance based on a commonly 
shared sense of what is important and of value [36]. 
Significant transformational change required to create 
power production systems that have a net zero emissions 
balance which requires learning involving people; par-
ticipation is necessary for inspiring action to achieve this 
gargantuan change and involves significant reflection in 
the personal sphere of ideas, values, and paradigms [18, 
19, 37]. Involving people in addressing complex problems 
can advance social learning, solutions, and correspond-
ing policy mixes appropriate for addressing these prob-
lems [38].

Social learning can enrich the acceptance of new tech-
nologies [39]. Social learning can be defined as a change 
in understanding of an issue that occurs as a result of 
interaction among people [21, 40]. While an argument is 
made for a broad flexible definition to facilitate innova-
tion in sustainability and adaptability [41], others argue 
for a common definition to advance its evaluation [42]. In 
this paper, social learning is defined as a change in belief 
that results from the acquisition of knowledge [43] that 
could be cognitive (a change of views), behavioural (a 
change in practices or behaviour), or relational (a change 
of interconnections with others occurring at the group 
level) [44, 45].

The methods to advance social learning include facili-
tating “the ability of a structure, process a set of ideas 
to reconfigure itself in response to reflection on its per-
formance” [20]. Cognitively, this occurs through delib-
eration or dialogue amongst people aimed at producing 
reasonable and well-informed opinions through discus-
sion, exploration of new information, and open consider-
ation of claims made by fellow participants. Participants 
must be willing to revise their preferences in light of dis-
cussion [46]. Citizen juries bring together members of the 
public (jurors) in a structured discussion through a facili-
tated and guided process of bottom-up decision making 
based on lay interests and knowledge (augmented with 
expert presentation) [47]. Results from citizen juries can 
be mobilized through social scientist distillation, jurors’ 
advancement of their policy agenda, or a combination of 
these two approaches that is both qualitative, localized, 
dynamic, and discursive [48]. In general, citizen juries are 
structured in advance, but they can be determined by cit-
izen participants rather than interest groups or sectors; 
sustainability issues can be addressed explicitly as well 
as an understanding of the construction of citizen value. 
Citizen values starkly contrast with more traditional con-
sumer values surrounding environmental questions [49]. 
Citizen juries can be a tool of government, used within 
policy processes as an evaluation of different options 
[50], or a research exercise orchestrated by non-govern-
ment institutions [20]. In this case study, citizen juries are 
the latter.

Methods
We employed 2-day citizen jury sessions to facilitate 
deliberative public engagement, aiming to understand, 
advance, and assess public perceptions and preferences 
surrounding power production sources. These citizen 
jury sessions were conducted from 2021 to 2022, encom-
passing four cities in Saskatchewan, as shown in Table 1.

We chose four comparative case study communities 
in Saskatchewan: Saskatoon, Regina, Estevan, and Swift 
Current which are depicted on the map (Fig. 1). Estevan 
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is a fossil fuel dependent community that has the bulk of 
Saskatchewan’s coal power generating stations, includ-
ing the world’s first post combustion carbon capture and 
sequestration (CCS) project [51]. Regina is the capital of 
the province located in the center of the other communi-
ties and hosts a steel and pipeline fabrication plant, a can-
ola crushing industry, and a Co-Op Oil and Gas Refinery 
[52]. Saskatoon borders on the fringe of the boreal for-
est in Saskatchewan’s north and is situated on the South 
Saskatchewan River [53]. Swift Current is located close 
to the Alberta border in Saskatchewan’s south in its dri-
est semi-arid region which is home to rangeland (Cattle 

Table 1 Characteristics of citizen jurors

Source:https:// www12. statc an. gc. ca/ census- recen sement/ 2021/ dp- pd/ prof/ 
search- reche rche/ lst/ resul ts- resul tats. cfm? Lang= E& GEOCO DE= 47

City Population Participant

Saskatoon 266,141 10

Swift current 16,750 11

Estevan 10,851 14

Regina 226,404 13

Total 48

Fig. 1 Map of Saskatchewan showing citizen jury communities and major power production facilities

https://www12.statcan.gc.ca/census-recensement/2021/dp-pd/prof/search-recherche/lst/results-resultats.cfm?Lang=E&GEOCODE=47
https://www12.statcan.gc.ca/census-recensement/2021/dp-pd/prof/search-recherche/lst/results-resultats.cfm?Lang=E&GEOCODE=47
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production), and Saskatchewan’s first wind power pro-
duction farms [54]. Swift Current is also the place, 
where Saskatchewan’s first wind turbines were installed 
and the majority of wind farms exist. These include the 
Cypress Wind Power Facility (16 turbines—11  MW) 
opened in 2002, the Centennial Wind Power Facility (83 
turbines—150  MW) opened in 2006, the Morse Wind 
Facility (10 turbines—2.3 MW) opened in 2015, the Riv-
erhurst Wind Facility (3 turbines—10  MW) opened in 
2021, the Blue Hill Wind facility (35 turbines—175 MW) 
opened in 2022 [55].

The jurors were selected through random phone calls 
to published phone numbers. While randomly selected 
based on residence in the community, with only 48 
jurors, this study is not a representative sample by gen-
der, age, occupation, or income of Saskatchewan. There is 
also a self-selection bias to participating (those interested 
in power production futures) and potential bias toward 
an older demographic given that only listed phone num-
bers were used. The number of jurors and population of 
the communities is presented in Table 1.

An expert facilitator moderated the citizen jury ses-
sions over a virtual meeting space conducting pre-set 
activities, asking expert presenters questions (advancing 
discussion on risk, preferences, and perceptions of power 
production sources), and ultimately developing criteria of 
decision making and recommendations for government 
in future power production planning. Sessions were tran-
scribed and analyzed thematically by the researchers sur-
rounding the different sources of power production (coal, 
Carbon Capture Storage (CCS) and Small Modular Reac-
tor (SMR), natural gas, wind, solar, hydro-electricity).

During the first day, the participants were divided 
into groups to engage in discussions pertaining to 
the energy challenges faced by Saskatchewan. An 
expert from SaskPower (the provincial monopoly 
power production utility) delivered two comprehen-
sive PowerPoint presentations. The first presentation 
encompassed SaskPower’s mission, sustainability plans, 
greenhouse gas (GHG) emissions, and considerations 
for transitioning to decarbonization, including the cur-
rent supply mix and supply planning. After this ses-
sion, the participants compiled a list of questions and 
concerns based on the provided information, which 
were subsequently addressed by the expert. The second 
presentation centered on SaskPower’s future approach, 
exploring future supply options, 10-year plans, and 
emission targets aligning with provincial and federal 
goals for 2030 and beyond. Similar to the first session, 
the participants had the opportunity to pose questions 
to the expert after the presentation. The participants 
engaged in discussions on essential factors influenc-
ing SK’s energy policy. The first day concluded with 

participants expressing their preferences regarding 
energy alternatives, such as CCS and SMR based on 
their learnings throughout the day.

On the second day of the session, the participants com-
menced by reflecting on the discussions from the previ-
ous day. An academic researcher delivered a presentation 
on potential low-carbon futures for SK, exploring various 
alternatives. As with the prior day, the research presenta-
tion was followed by a brief question-and-answer session, 
providing participants with an opportunity to seek fur-
ther clarification. The questions posed by the participants 
during both days are consolidated in Additional file  1: 
Table  S4, which can be found in Appendix SI section. 
Participants then expressed their preferences for specific 
energy alternatives, including Northern SK wind, Local 
wind, SMR, and CCS. These preferences were recorded 
to capture any changes that may have occurred over the 
course of the 2-day citizen jury session. The citizen jury 
session culminated in the participants formulating their 
recommendations for the SK government’s energy policy.

In deliberative public engagement, participants are 
regarded as citizens, important in decision making and 
policy processes, and also as scientific citizens, engag-
ing in the driving assumptions and values of science 
that interact with a range of social concerns and mean-
ings [56]. By opening scientific knowledge, its underly-
ing values, driving assumptions, and uncertainty open 
to broader public scrutiny and debate, new conditions 
for knowledge formation and alternative directions for 
public agendas and policies become available [57]. To 
advance the reflexivity of participants, we allowed a bal-
anced dialogue of our participants with experts to open 
up, and not close down conservations surrounding sci-
ence [20] (involving climate change, power production 
sources, and planning). Facilitated group discussion on 
both days advanced the group’s social relations (identified 
as important by Armitage et al. 2017) [58]. After partici-
pating in an icebreaker at the beginning of day 1, jurors 
identified energy challenges and challenges in developing 
a future power production strategy. Jurors then worked 
as a group to develop a consensus on the most impor-
tant factors for a power production policy (days 1 and 
2) and make recommendations for the government (end 
of day 2). Findings are reflected in Tables 2 and 3. Time 
for reflection (identified by Dryzek and Pickering 2017) 
[20] both as individuals and groups was provided as well 
as opportunities to critique and advance group developed 
plans.

The 2-day duration, while less than the ideal of 4 days 
[59], allowed for all jurors to complete the process with-
out attrition, and full absorption of climate change and 
power production issues. Expert presentations were kept 
to 15 min to maximize information retention of jurors 
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and time for constructive dialogue. The same expert facil-
itator moderated all citizen juries.

Our comparative case studies not only provide evi-
dence of social processes, learning, and context in rela-
tion to power production systems and their transitions 
[16] but also an exploration of place attachment. The 
steps employed in our research summarized in Fig.  2 
allowed us to quantify changes in perceptions of power 
production sources pre- and post-citizen jury (important 
in monitoring opinion change [60], and together with 
qualitative analysis of focus group discussions, triangu-
late our research findings [61].

The citizen juries from four communities are not sta-
tistically significant, nor a representative sample. As well, 
there is a potential self-selection bias and older demo-
graphic due to the use of published phone numbers. Fur-
thermore, we have used the mean of our results and not 

the median.. However, the Additional file 2: Appendix SII 
provides median calculations for each of the four cities 
individually and collectively, with corresponding visual 
representations in Figs. 3 and 4, offering supplementary 
insights for better understanding.

Results
Place‑based perceptions of power production preferences
Two-day focused discussion on power production con-
siderations had an impact on participants’ perceptions of 
power production technology. Additional file 2: Figure S8 
illustrates the change of perceptions from pre-citizen jury 
to post-citizen jury for all participants. While the sources 
of coal and natural gas declined in support, the sources of 
SMRs and solar increased. Support for hydro-electricity 
and wind remained constant (and high). However, the 

Table 3 Recommendation for the government

Theme Feature

Public engagement and awareness Engagement platforms (e.g., summits, dialogues) for the leaders, researchers, industry experts, and public 
to engage on climate change, potential future alternatives, project status, and effective practices
Educating citizens on energy alternatives and sustainable energy practices
Reduction targets and target years should be clearly laid out

Affordability Energy alternatives should be economical and affordable for all

Cost implication There should not be any hidden cost
Cradle-to-grave cost should be laid out in plain language for citizens to make informed choices

Clear communication/Transparency Citizens should be given the full narrative, including all benefits and drawbacks, as well as risk factors to make 
informed judgments

Leadership/proactive governance Proactive holistic government approaches for a tangible and visible outcome
A leadership to promote climate resilience strategy and sustainable energy policy

Evidence-based research All the energy options need to be investigated thoroughly before committing to one
Have a mix of multiple energy grids
Learning the best practices

Sustainability Overall sustainability in regard to energy options, financial aspects, research, capacity building of manpower, 
long-term environment impact, population-based customized alternatives

Fig. 2 Summary of research steps
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Fig. 3 Change in support for power production sources (All citizen juries combined)

Fig. 4 Change in support for power production sources (citizen juries by community)
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diversity of place can be seen by comparing each commu-
nity’s results in Additional file 2: Fig. S9.

Socio‑technical systems of place matter
Significant divergence exists between the communities’ 
responses that correspond to place-based socio-technical 
community systems. This is illustrated in three respects. 
First, Swift Current exhibited interesting place-based 
characteristics, corresponding to its unique place-based 
infrastructure. Swift Current is the most recent city in 
Saskatchewan to have a new 353 MW natural gas power 
production facility opened in 2019 at a cost of $605 mil-
lion with 25 permanent workers [62]. It is close to one of 
two proposed sites for an SMR in SaskPower’s fleet and 
is surrounded by wind power generation sites. On a 1–7 
scale, pre-citizen jury surveys reflected very high support 
for natural gas power production (x̅ = 5.71); natural gas 
tied with hydroelectric power production (x̅ = 5.71) as the 
most favourable source followed by wind (x̅ = 5.57), and 
then solar (x̅ = 5.43).

Interestingly, the Swift Current focus group com-
menced its first day with several cautionary comments 
about wind power. One juror observed that acres of tur-
bines in California are not working. After this, a discus-
sion surrounding end-of-life and lack of recycling of wind 
turbine materials ensued. SC-2 (Swift current partici-
pant 2) reflected that wind turbines resulted in “not see-
ing nature in the same way but seeing windmills and the 
impact on health of those living near them.” SC-3 (Swift 
current participant 3) stated:

“There are some (windfarms) that have been imple-
mented in Saskatchewan but they’re dependent on 
the weather. So you have to kind of like have other 
alternative energy sources well in case it’s not windy 
that day or that week or that month.”

Swift Current is also the citizen jury community clos-
est to the Gardner Dam and Coteau Creek Hydroelec-
tric Station. This area, and specifically the town of Elbow 
(124 km from Swift Current) was identified by SaskPower 
(after the citizen jury) as a potential site for an SMR (the 
other being in Estevan) [63]. Reasons cited included 
proximity to a water source, labour force, and exiting 
power transmission infrastructure (ibid.). Swift Current 
ranked second of the citizen jury communities (only after 
Saskatoon) in support of SMRs in the survey at the end of 
the citizen jury.

The second notable place-based socio-technological 
finding occurred in Estevan. Unsurprisingly, the com-
munity closest to historic coal mining and coal power 
production expressed the most support for coal (x̅ = 4.08) 
and natural gas (x̅ = 5.00) power production in both pre 
and post-survey, including combinations with CCS. This 

was consistent across the two separate citizen juries in 
Estevan. In fact, after consideration of new technolo-
gies and climate change drivers, Estevan supported coal 
more, especially coal with CCS. E-2 (Estevan participant 
2) during the day 1 session noted:

“We discussed the community destruction that was 
going to result when energy towns, such as Coronach 
and Estevan lost their principal industries, which 
are the coal and oil extraction and power produc-
tion from those sources; some of those communities 
are going to be really badly affected. Coronach is 
probably going to be a ghost town.”

The participants’ support toward coal and coal with 
CCS can be observed with the questions jurors put 
together for expert 1, including, “Clean coal: is carbon 
capture as terrible as depicted or is there some effective-
ness that we could keep looking at this lowest and most 
cost effective (coal) technology?” (comment from E-3 
(Estevan participant 3) from 2021). In the question–
answer session, there were questions about the possibility 
of utilizing CCS to prolong the usage of coal as it is the 
cheapest energy source. Jurors asked if carbon capture 
technology used for coal could be applied to reduce natu-
ral gas power production emissions. On day 1, Estevan’s 
citizen jury chose stranded assets (current lignite coal 
mines) as one of Saskatchewan’s top energy challenges 
and E-2 (Estevan participant 2) commented:

“Stranded assets, we have a lot of money invested in 
our existing coal fire generating stations, now we just 
walk away from those mines…we leave those units 
with good provincial taxpayers’ money invested in 
those. What are we going to do about the infrastruc-
ture?

In addition, the oil and gas sector was heavily empha-
sized during their discussion, as seen by remarks of E-3 
(Estevan participant 3) in the day 1 session, “We lose our 
coal industry around here and next gas industry is taking 
a hit. We want to make sure that oil and gas is out there 
added into the mix.”

Additional file 2: Figure S9 depicts how this conversa-
tion resulted in Estevan jurors being even more favour-
able to coal in the post-jury survey (deviation about 
the median is 2.50 in the pre-test and 3.00 in the post-
test), in contrast to all other communities, where coal 
was retained or reduced in favourability (Saskatoon 
and Regina had both 2.00 in the pre-test and 1.00 in the 
post-test).

The most northerly community close to the boreal 
forest tree belt, Saskatoon, was the most pro-environ-
mental community, based on a few survey results. Sas-
katoon had the highest number of people agreeing that 
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climate change is a significant problem and disagreeing 
that enough is being done for the environment (both pre- 
and post-survey). In the group’s final recommendation to 
the government, one key message was there, “No more 
space for climate change deniers” and a call for consist-
ent messaging from the government and clear leadership. 
Saskatoon was also the only community that, in addi-
tion to focusing on comprehensive public consultations, 
separately identified the importance of incorporating 
Indigenous knowledge alongside scientific knowledge, 
the promotion of Indigenous partnership with leadership 
involvement, and that “Indigenous community leaders 
and company (SaskPower (sic)) authorities should come 
together to decide on the way forward”, comment from S-5 
(Saskatoon participant 5).

Given this strong environmentalism, it is noteworthy 
that SMRs were tied with solar in the post-citizen jury 
survey as the most supported power production source 
in Saskatoon. On a scale of 1–7, both SMRs and solar 
received a rating of 6.2. There are several place-based 
explanations. Saskatoon is situated close to uranium and 
nuclear facilities; it is the most northerly of the citizen 
jury cities, and closest to the uranium mining in northern 
Saskatchewan. It is also where the uranium mining giant 
Cameco’s head office is located (49% owner of Westing-
house Electric Company, a leader in new nuclear power 
technology and SMRs). Cameco has recently signed a 
12-year uranium supply contract to fuel Ukraine’s mas-
sive nuclear power sector [64]. Finally, Saskatoon pre-
viously was home to a Slow Poke reactor and currently 
hosts a 24 MeV cyclotron nuclear facility [65].

Values matter but are changing
The landscape of nuclear power generation in the Sas-
katchewan landscape is changing. Values changed pre 
and post-citizen jury. Support for renewable and clean 
power production sources (solar and SMRs) increased 
and fewer people supported fossil fuel power production 
(Additional file 2: Fig. S8). While Saskatoon and Regina 
increased support for wind, Estevan and Swift Current 
decreased.

Previously, in 2008 large nuclear power plants had 
been considered and rejected in Saskatchewan. This was 
mainly due to the large geographical span of the Sas-
katchewan power production system, few clients and 
power needs, and the absence of any power production 
facilities greater than 350 MW on the grid [66]. However, 
climate change and policies requiring net zero emissions 
by 2050 are changing the policy and power production 
landscape. As illustrated in Additional file  2: Fig. S8, 
SMRs increased in popularity as a result of the citizen 
jury.

The most significant change in relation to SMRs 
occurred in the post-Citizen Jury survey in Saskatoon, 
where support increased to 10%. Out of a 1–7 scale, the 
citizen jury survey results preference of hydro (x̅ = 6.14), 
wind (x̅ = 5.71), and solar (x̅ = 5.71) (in that order) 
which post-citizen jury resulted in SMRs (x̅ = 6.29) in 
the lead with solar (x̅ = 6.29) followed by hydroelec-
tricity (x̅ = 5.86) in a tied position with wind (x̅ = 5.86). 
SMRs were also ranked ahead of natural gas and coal in 
Regina, and Swift Current; but wind, solar, and hydroe-
lectricity were ranked ahead of SMRs in these cities. 20 
of 36 respondents thought SMRs were a ‘very good’ or a 
‘fairly good’ idea. Other changes in values were outlined 
in 3.1.1, where Swift Current’s pre-citizen jury strongly 
supported natural gas power production, but the post-
citizen jury did not, and where Estevan’s support for coal 
and coal with CCS increased post-Citizen Jury.

This data from the citizen juries supports the infor-
mation deficit model. This model provides that com-
munication about issues in science and technology 
communication can increase public support by overcom-
ing their knowledge deficit [31, 67]. The increased sup-
port for SMRs, Swift Current’s reduction of support for 
natural gas within the context of climate change, and 
achieving net zero emissions evidence this.

However, for a few people, more information did not 
change their views (as recognized by Boykoff 2009) [68]. 
Although most were very favourable to SMRs, some indi-
cated concern surrounding SMRs. Two people in Regina 
and one in Estevan still responded in the final survey that 
they felt nuclear was a bad idea. In an open-ended sur-
vey question asking people to explain why they thought 
it was a good or bad idea, the two that were negative 
about SMRs identified the fact the technology does not 
exist yet and the long lead time required to develop it. 
Thirteen respondents identified positive aspects of SMRs 
and eleven stated they needed more information. One of 
these respondents, E-5 (Estevan participant 5) from day 1 
session of 2022, stated:

“I think it would be more expensive, dangerous, 
economy crashing, and I feel like I’m being given 
the ‘pretty sales pitch’ version of details and not the 
whole picture.”

These statements, although few in number, support 
opponents of the deficit model who argue that people’s 
sense of risk extends beyond rational, scientific consid-
erations and includes culture, trust in the communicator, 
religion, and sociodemographic factors, such as educa-
tion or age [68]. Arguably Estevan’s continued support 
for coal and coal with CCS post-citizen jury also reflects 
context and culture, and as pointed out in 3.1.1, place-
based attachment impacting deliberations.
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Embracing environment and rethinking economics 
and justice
All citizen juries rethought their primary consideration 
when making decisions relating to future power pro-
duction sources in Saskatchewan. In Estevan, Regina, 
and Saskatoon, at the outset of the citizen jury, one of 
the top considerations in setting a power production 
strategy was identified as ‘cost’ (impact on consumer 
bills). Only Swift Current identified power production 
source’s effects on the environment as its primary con-
sideration at the citizen jury’s start. However, by the end 
of the citizen jury participants in all three communities 
ranked cost as the third, or last, consideration. All four 
communities identified energy independence (not rely-
ing on foreign power production sources) as the primary 
consideration for decision making at the end of the citi-
zen jury. This shift from cost considerations to environ-
mental is also reflected in the outputs of the citizen juries 
between those factors identified as most important for 
future power production and energy strategies on day 1, 
versus day 2, outlined in Table 2.

In the discussion of cost on the first day, much of the 
discussion centered on principles of wealth generation 
and expanding GDP. Regina participants even concluded 
that ‘cost should not hinder the goal’ of addressing cli-
mate change. Both Regina and Saskatoon determined 
that all costs of power production options from cradle 
to grave or full life cycle, needed to be considered. How-
ever, by day 2, only Swift Current still mentioned the 
importance of expanding GDP and financial stability. The 
remaining three communities’ discussions turned to the 
impact of increasing energy costs on the poor and vul-
nerable. It is interesting that issues of justice and moral-
ity informed citizen jury deliberations. This confirms that 
building climate mitigation and resilience futures inher-
ently underpins justice issues [69, 70]. Citizen jurors were 
only asked about factors and characteristics of power 
production strategies; there were no prompts or ques-
tions surrounding justice or equity considerations so 
these intrinsically arose in the jurors’ discussions.

Place‑based social learning
As outlined in our methods above, the 2-day citizen 
juries’ purpose was to facilitate social learning concern-
ing climate change and mitigation of GHGs in relation 
to power production. After the citizen juries, partici-
pants ranked their knowledge higher about how energy is 
produced, delivered, and used. In addition, more people 
agreed that ‘climate change is an immediate and urgent 
problem’ after their participation in the citizen jury. All 
participants increased the level of belief that ordinary 
citizens should be involved in complicated technical 
decisions.

While measurable changes in opinions are evidenced 
in Additional file  2: Fig. S8, there were significant dif-
ferences in these results depending on the community. 
While Sect. 3.1 establishes that ‘place’ makes a contribu-
tion to these differences context and group dynamics do 
as well. Quantitative and qualitative data illustrated how 
the groups’ learning readiness within group expertise 
also impacted results.

Learning readiness
Pre-survey questions inquired on the level of interest in 
issues, including new medical discoveries, local education 
issues, new inventions and technologies, environmental 
pollution, economic issues and business conditions, and 
new scientific discoveries. Most participants were very 
to moderately interested in all of these topics. However, 
what is notable is that in Saskatoon no one chose ‘not at 
all interested’ in regard to any of these. Each of Swift Cur-
rent, Regina, and Estevan had someone identify disinter-
est in one or more of these topics. Saskatoon also had the 
highest proportion of participants identify as ‘not at all 
interested’ in sports.

In Saskatoon, the initial questions for the expert were 
“tell us more” in relation to both CCS and SMRs. Later 
questions concerned what the benefits of SMRs were, 
how to address perceptions of SMRs, why Saskatchewan 
was not being aggressive on hydrogen, how to measure 
the whole life cycle of emissions, and where CCS tech-
nology and development was headed. Other citizen jury 
questions in other locations were very targeted and less 
open-ended. Regina’s questions included questions sur-
rounding electric vehicles, the cost of SMRs, the safety of 
the 90-year-old Saskatchewan grid, transportation, dis-
posal of nuclear fuel, and who pays the cost of education 
and insurance. Estevan’s questions concerned what was 
happening surrounding flaring and oil and gas produc-
tion, carbon offset strategy, recycling of wind turbines, 
recycling of all materials in general, solar panel waste, 
peak uranium, and why small scale solar was not being 
supported. Swift Current questions included why SMRs 
were taking so long, Saskatchewan’s change in solar pol-
icy, what peak power was and its implications, and the 
future of hydrogen.

Participants were asked “There is a lot of talk these 
days about climate change; that is a long-term change in 
the planet’s weather patterns and average temperatures. 
People have different views about climate change. Which 
of these statements best reflects your own views?” Peo-
ple were given choices from “don’t know”, “I’m still not 
convinced that climate change is happening” to “climate 
change is an immediate and urgent problem.” Estevan had 
one person both in pre- and post-citizen jury choose that 
they were not convinced climate change is happening 
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and had the least amount of perception change toward 
identifying climate change as a problem. Swift Current, 
Saskatoon, and Regina all experienced a significant swing 
in post-citizen jury survey toward identifying climate 
change as an immediate and urgent problem. One par-
ticipant in Estevan in post-citizen jury stated they had 
“never heard of SMRs before;” even though the second 
energy expert presented several slides covering SMRs. 
However, at the end of the citizen jury, the overwhelm-
ing majority of participants stated they ‘know a bit about 
SMRs’.

The presence of expertise in a group
There was a nuclear expert participant in both the Regina 
and Saskatoon citizen juries and two CCS experts in 
the Estevan citizen jury. These respondents identified 
as ‘knowing a lot about SMRs/CCs”, respectively. While 
Saskatchewan does not yet have nuclear power genera-
tion, we conclude that this expertise may have impacted 
social learning in both these citizen juries. In Estevan it 
is unclear how to separate the influence of these experts 
from the place-based values of coal, oil, gas, and CCS, 
given Estevan is the home of the world’s first postcom-
bustion power production CCS plant.

Place‑based energy policy considerations
Between expert presentations and the facilitated devel-
opment of questions for the experts, the citizen jurors 
worked in groups developing and agreeing on the most 
important characteristics of an energy strategy (days 1 
and 2) for the province and making recommendations to 
the government (end of day 2). The results of the discus-
sions are summarized in Table 2.

Education, environment, and decision making
Dominant themes that were discussed on both days 
included education, environment, and decision mak-
ing. Costs are discussed above in 3.1.3. While citizen 
juries were asked on the last day to develop their most 
important recommendations, ideas were developed in 
considerable detail on day 1 that warrant mention. Over 
the course of 2 days, the development and refinement of 
ideas can be observed within the three themes.

Education was a predominant theme most discussed 
in all citizen juries. The depth and breadth of the dis-
cussions could not be summarized fully in Table  2. 
Education recommendations related to the topics of 
climate change, clean energy, and technologies of CCS 
and SMRs. Discussions reflected a desire for unbiased 
information and ‘not receiving a sales pitch.’ The tar-
get of education included the school curriculum and 
young people to all ages of people, and businesses. 
Citizen jurors wanted more information, especially 

surrounding the newer technologies of CCS and SMRs. 
Swift Current wanted local domestic input into the 
design, manufacturing, service, and testing of new 
technologies (including SMRs and CCS) in Saskatch-
ewan (not waiting for results from other provinces). 
Transparency in this testing and a greater understand-
ing of the public was a dominant theme on both days in 
Swift Current.

While Swift Current strongly worded the education 
obligations toward government, Saskatoon endorsed 
a wider ambit of responsibility from schools, to pub-
lic science-based programs for citizens to tour different 
energy alternatives (tech companies, oil and gas, etc.) and 
university research groups to share their insight. Ulti-
mately Saskatoon tasked the government with develop-
ing a comprehensive consultation and education plan, 
requested the government to provide clear leadership 
and expunge any government members who were cli-
mate change deniers. Estevan stressed the importance of 
education and full disclosure for transparency and trust 
building of ‘everybody at every direction at every level.’ 
Retaining a mix of multiple power production sources 
and including the full narrative of all options without a 
‘back door policy’ was identified as important. Regina 
also expressed concern about receiving a ‘sales’ pitch and 
identified increased funding of public education, albeit 
appropriate for the target audience.’

Even before the third expert presentation on day 2 
concerning climate change, socio-economic impacts, 
and whole system solutions, citizen jurors discussed the 
environment in a holistic manner. Swift Current’s day 1 
recommendation surrounding the environment identi-
fied the consideration of the impacts of extreme climate 
events on their community (closely replicated in Regina 
and Swift Current) and Estevan identified the full inte-
gration of considerations of the environment, including 
water, waste management, and transportation to avoid 
conflict. These considerations continued into day 2 and 
were expressed as: long-term considerations of sustain-
ability in Swift Current; long-term futuristic energy 
alternatives for stewardship by Saskatoon; sustainability, 
affordability, economic and environmental impacts, and 
dependability for generations to come in Estevan; and 
sustainable alternatives considering future generation in 
Regina.

Only Swift Current did not discuss the process of deci-
sion making. As a result, there is no description in its 
row in Table  3. Swift Current used the language of ‘we’ 
need to do things, and ultimately when asked for govern-
ment recommendations (below) identified several. Swift 
Current worked as a group and even when making their 
recommendations to the government “affirmed their col-
lective priorities as a group.”
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Saskatoon also stood out in relation to decision making 
as it was the only community that identified the require-
ment of Indigenous partnership and leadership involve-
ment. On day 2, Saskatoon recommended a committee 
consultation model with the public for decision making 
with adequate representation of community members, 
complete with education and consultation, in their com-
munity. Estevan made a similar request for a community 
consultation summit, even stating the Saskatchewan 
urban and rural municipal organizations should cooper-
ate on hosting it.

Finally, Regina, the government city, focused on trans-
parency, clear messaging, and disclosure of information 
and consultation.

Recommendations to government
In the citizen jurors’ final exercise, recommendations to 
the government were compiled. The southern oil and gas 
communities of Swift Current and Estevan specifically 
identified considerations of job security and the need to 
retain jobs with technological advancement.

All citizen juries emphasized the requirement for con-
tinued clear communication with and involvement of cit-
izens in future decisions surrounding power production. 
Saskatoon emphasized a comprehensive emission reduc-
tion strategy with diversified energy alternatives, envi-
ronmental considerations, and a cradle-to-grave costing 
of all options.

Finally, all citizen juries placed an emphasis on the 
need for leadership from the government. While Este-
van desired a proactive integrated government approach 
for tangible and visible outcomes, Saskatoon called 
for leadership and government to make difficult deci-
sions, demonstrate accountability, and hold large 
enterprises accountable. Swift Current requested the pro-
vincial government establish a much greater understand-
ing of nuclear technology and other viable technologies 
and clearly laid out policies to the public being upfront 
with dates (2030). Even Estevan, the coal, oil, and gas 
community asked that the government be more proactive 
in addressing the climate change challenge, be a leader of 
climate change and the environment, and take a strong 
role to facilitate and bring parties together collectively.

When asked during post-citizen jury, if participants 
feel more or less likely to take action on an issue (such as 
attending a demonstration, signing a petition, or attend-
ing a public meeting), Estevan participants were signifi-
cantly more likely to do so than the other communities. 
Choices about who gets to imagine climate change futu-
rities may set the stage for which social relations are 
legitimized over others [71] and whose relations, local 
assets, or values are important and whose lived experi-
ences are worthy of protection [72]. Our research results 

confirm Estevan, the coal, oil, and gas community is very 
interested in sustaining participation in decision making 
surrounding power production.

Discussion
Citizen juries held in 2020 and 2021 in four communities 
in Saskatchewan, Canada provide both quantitative and 
qualitative data to understand power production pref-
erences. This research found that peoples’ sense of, and 
attachment to place impact their preferences for power 
production sources into the future. Thus, context matters 
[12, 32, 68]. However, we also found considerable sup-
port for the proposition that providing information and 
filling jurors’ deficit of knowledge impacts perceptions 
challenging the conclusion that providing information 
is unable to address pre-conceived bias [7, 67]. Two-
day deliberative citizen juries with expert presentations 
advanced learning and social learning; identifiable and 
measurable learning was common across three compara-
tive communities in Saskatchewan, Canada, but influ-
enced by the groups’ readiness to learn and the presence 
of power production experts within focus groups.

Although not a representative sample, the 48 citizen 
jurors expressed common ideas and learning. Being con-
fronted with the dual problems of climate change and 
imagining future power production sources that achieve 
net zero GHG emissions, resulted in jurors support-
ing renewable and clean power production sources to a 
greater extent. Quantitative data confirms that citizen 
jurors perceived they were more knowledgeable after 
participating in citizen juries and identified climate 
change as a more urgent problem. Cost and economic 
considerations also decreased in importance.

Common concerns in the four communities include 
access to unbiased information, extensive education 
concerning climate change and new power production 
sources, transparent information and decision-making, 
and the involvement of people. However, place-based 
considerations inform community power production 
future imaginaries and priorities and can be very diver-
gent [73]. Estevan, the coal, oil, and gas mining center 
endorsed coal, natural gas, and CCS to a significantly 
greater degree than the other three communities even 
increasing their preference for coal in post-citizen jury 
(driving factors for these decisions reflected in the citizen 
jury discussions were in relation to the loss of jobs in the 
community). Swift Current, Estevan, and Regina all iden-
tified job loss as an important consideration of a future 
power production strategy (confirming Healy and Barry’s 
findings (2017) [74]. Citizen juries identified visions to 
achieve measurable change [18, 19].

Swift Current moved from prioritizing natural gas 
as their first choice to solar and SMRs; Saskatoon 
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prioritized SMRs as their first choice. While place-based 
characteristics help explain these preferences, group con-
text does as well concern learning readiness and the pres-
ence of expertise within the group. Therefore, while place 
attachment is clearly a driver of preferences [12, 27, 28], 
social learning within groups also contributes.

Resource rich communities (which include Swift Cur-
rent and Estevan) do have unique concerns which include 
employment and job security [9, 34]. These concerns will 
need to be addressed in these communities when transi-
tioning to net zero emissions. While the ‘not in my back 
yard’ concept has been resoundingly rejected in explain-
ing public opposition to new developments near homes 
and communities in relation to energy technologies [11] 
fossil fuel rich communities (Estevan) have unique per-
ceptions because of what is in their back yard (including 
pre-existing CCS). Because of this, this community sup-
ported coal with CCS more than other communities due 
in part to considerations of economy and job loss. These 
citizen juries demonstrate that energy justice and moral-
ity inherently underpin citizen jury deliberations [69, 70]. 
Without prompting, issues of poverty, vulnerability, and 
Indigenous rights, involvement, and leadership were ear-
marked as important.

Saskatoon and Regina demonstrate divergent priorities 
and confirm that bottom-up deliberative methods vary 
by community and recognizing this acknowledges the 
‘messiness’ of energy transitions [75] and the existence of 
multiple controversial perspectives [76]. Effecting com-
munity energy futures in this manner confirms that it is 
neither simply an ‘information deficit’, nor selfish, igno-
rant, or irrational objection to certain options that pre-
vent imagination [7]. The best approaches employ plural 
lenses embracing a plurality of views, employing reflexiv-
ity, and demonstrating an understanding of the politics of 
energy futures [76], and simply filing an information defi-
cit is insufficient; citizen jurors strongly recommended 
more information and education. While fossil fuel-based 
communities need concerns about economics and jobs 
addressed, they were more amenable to clean technol-
ogy, such as CCS. Other communities require concerns 
of vulnerable, poor people, and Indigenous rights to be 
addressed. Given that our participants are potentially 
an older demographic and not representative (given the 
small number of jurors), determining concerns at the 
outset of a citizen jury would be good practice. Further-
more, it is probable that younger participants would have 
different concerns and perspectives.

Citizen jury research sheds light on how groups of citi-
zens address complex problems of climate change and 
achieve net zero emissions in the future. Insights were 
provided by jurors expressing their preferences in relation 
to power production technology, their understanding, 

values, and concerns for new technology (including 
SMRs, CCS, and renewable energy wind). Citizens are 
very interested in participating in decision making to 
achieving net zero emissions and oil and gas communi-
ties show particular interest in job security. However, all 
communities want the federal government to take lead-
ership, be more proactive in addressing climate change, 
play a strong role in bringing parties together, make the 
difficult decisions, demonstrate accountability and hold 
large enterprises accountable.

Conclusions
This comparative case study research employing citi-
zen juries in four Saskatchewan, Canada communities 
offers insights into place-based dimensions of imagined 
energy futures. At the same time, the research confirms 
social learning and group context determine outcomes. 
Although not statistically significant nor representa-
tive, important policy recommendations for government 
are triangulated amongst the communities, and include 
broad communication, education, and people’s involve-
ment in decision making.

While place-based attachment informs community 
imagined power production futures in the context of cli-
mate change, social learning is still possible and even oil, 
gas, and coal communities can imagine a new future. This 
future might include technologies, such as CCS, that are 
less acceptable to non-oil, gas, and coal communities, but 
still endorsed by the international energy community and 
IPCC as part of the solution [77, 78]. Furthermore, in a 
Saskatchewan context where fossil fuel power produc-
tion is no longer permitted and hydroelectric resources 
are scarce, opportunities for new technology (including 
SMRs) may be present.

This research contributes to a growing body of litera-
ture that addresses a gap in upstream system power pro-
duction portfolios [15] going beyond merely analyzing 
a failed renewable energy project [14]. Research results 
demonstrate that significant transformational change 
through learning involving people [18, 19] can happen 
with 2-day citizen juries, addressing a gap in the litera-
ture [13]. Two-way information flows through facilitated 
exchanges with experts and group exercises advancing 
reflexivity, can engender transformational change in per-
ceptions of power production sources.

While these citizen juries in four Saskatchewan com-
munities’ evidence social learning for sustainability, 
to achieve transformational change, more is needed. 
Increasing the number of citizen juries while retaining 
the quality through representative sampling, maintain-
ing the 2-day duration as well as the quality of expert–
participant interaction will be important. It would be 
possible to experiment with both methods of selecting 
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jurors (potentially excluding those with expert back-
grounds in the subject matter) and structural flexibil-
ity within the citizen juries to account for place-based 
attachment. These juries were orchestrated by social 
scientists. While partnering with government or civil 
society organizations in this work might provide the 
necessary leverage to increase the number and geogra-
phy, the downside might be reduced structural consist-
ency and perceived neutrality of the researcher.

The limitations of these citizen juries included a 
potential overrepresentation of older participants. This, 
in combination with the small number of participants 
(48), reduces the representativeness of the participants 
[47]. Although the citizen juries were conducted with 
the same structure, expert presentations, and ques-
tions, there is a possibility of differing conclusions 
given the participants, and their relative interests, 
power dynamics, and emotions.

Future research questions remain including how to 
deploy power production preferences that are diverse 
between communities and how to accommodate 
diverse community preferences. Randomly select-
ing jurors provided a relatively representative sample. 
However, screening to ensure gender and other demo-
graphic characteristics might improve the research 
results. Furthermore, screening out experts in power 
production would also allow groups not to potentially 
be swayed by these participant experts (However, social 
groups are inherently populated with participants with 
differing education and background). Further citizen 
juries that are representative of a regional or provincial 
jurisdiction could also be compared to the results of 
local, place-based juries testing for the impact of local 
place versus region.
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