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Executive Summary

In the fall of 2014 our research team conducted a national survey on energy literacy and energy
citizenship in Canada (Comeau et al. 2015). That survey included questions covering:

9 energy knowledge (self-assessed and tested), engagement and activity;

1 exposure, support and opposition to various energy sources; and,

1 personal values, beliefs, and trust in public processes related to energy.
In addition to the national survey a sample of 500 New Brunswick (NB) adults completed the
above survey, allowing for more detailed analysis of results from this region, as well as
additional questions seeking opinions on several NB-specific energy issues, such as the proposed
sale of NB Power to Hydro Quebec in 2009/2010, and the fate of the Mactaquac Dam.

In partnership with a polling firm, Corporate Research Associates (CRA), respondents were
randomly selected from a general population panel of 450,000 Canadians. Quota requirements
were based on Statistics Canada estimates for age and gender. We also tracked mother tongue,
income, education, and urban/rural distribution for alignment with Statistics Canada provincial
estimates.

Analysis reported here includes descriptive statistics, cross-tabulations, multinomial logistic
regression and qualitative coding, contextualized with social media monitoring. Because of
recent controversies in the region, hydroelectricity, nuclear, and shale gas are given particular
attention.

Respondents were demographically representative of New Brunswick residents by research
design, which includes age, language, and gender. The average respondent was at the high end of
45-54, had English as the first language (77%), and was male (53%). This archetype was also
modestly well-off, politically moderate, tending towards the liberal (3.6 on a scale from 1=liberal
to 7=conservative), a college or university graduate (56%), and lived either in a city or its
immediate suburb (59%). Only a small share were employed themselves in the energy sector
(8%), or had family members thus employed (11%).

Personal values tended toward ecological concerns (ecocentrism), with a strong sense that nature
is fragile and that humans are heavily reliant on it. Concerns were expressed regarding the
impact of changing natural conditions on humans, particularly in terms of climate change.
Addressing energy consumption and pollution were seen as moral duties, but respondents also
stressed the need to maintain a strong energy economy and low energy prices as we transition to
new energy sources and phase out those that contribute to carbon pollution.

Scores on energy knowledge-testing questions were low, but respondents also gave themselves
low marks in their self-assessments of energy knowledge. Gender was significant, as women
believed they knew less about energy, had lower levels of confidence and were less likely to
answer factual questions correctly. There were also low levels of knowledge regarding specific
energy conservation/transportation options and low willingness to undertake them. In response to
energy efficiency challenges, the most likely change was to respond to time-of-day costing by
changing when to undertake energy-intensive activities. Willingness to undertake conservation
activities was in some cases correlated with knowledge.
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Respondents preferred to engage in individual rather than public actions around energy, and saw
personal characteristics as the most significant barriers to the latter, notably fear of public
speaking (particularly for women). Respondents were aware of opportunities to participate in
energy discussions, but few did. Just under half said they did not have strong views on energy
issues. Many felt their input would make no difference. In general, respondents trusted outsiders
such as friends/family and consumer and environmental groups more than industry insiders,
which is consistent with their assessments of provincial decision-makers as biased toward
industry.

Values, beliefs, perceived knowledge and education influenced support for particular energy
sources, particularly renewable energy sources. Renewable energy sources were the most
supported (hydroelectricity, solar, wind) and respondents generally considered themselves
knowledgeable about these. For other sources, respondents were more uncertain, with knowledge
somewhat inversely related to support: geothermal was poorly understood but supported (though
less than nationally), and nuclear is not supported but well understood. Support for a technology
was generally driven by assessments of direct benefits to the province, economy and/or
consumers, which may disadvantage renewable sources whose novelty and rarity have not yet
demonstrated such regional benefits. Reasons for support differed sometimes by technology:
hydroelectricity was supported most for its perception of low risk to human health and safety.
Opposition tended to be environmentally driven, such as with shale gas extraction, or based on
assessments of risk, such as in the case of nuclear. Shale gas support in New Brunswick was
among the highest nationally (36%; tied with Alberta), but it is a polarizing issue that also has
high levels of opposition.

The most common energy infrastructure to which respondents reported exposure (seeing, hearing
or smelling) was transmission towers (43%) with wind turbines, and oil refineries next most
common, similar to the number of those reporting they see nothing (30%). Hydroelectric dams
(18%) and nuclear plants were less commonly reported (11%). Exposure to wind, solar,
hydroelectricity and nuclear was positively associated with support for further development of
each technology. More conventional energy sources could not be tested for these associations.

When given the chance to discuss what they saw as the most significant energy issues in the
province, respondents volunteered energy costs (despite current media suggesting that it was
underpriced), and shale gas. Of the 31 (of 240 listing the issue) willing to give an explicit
opinion on shale gas, positions were split: 14 supported shale gas for the jobs; 17 opposed it for
the environmental and health risk. Only eight mentioned the Mactaquac Dam as the most
significant issue.

In general, respondents knew little about the Mactaquac decision but two-thirds were prepared to
support its rebuilding, largely on the basis of benefits to the province/economy/consumers. A
quarter did not know what should be done. Only six percent preferred to see the dam removed,
and this tended to be motivated by environmental impacts, risks and monetary costs. Landscape
impacts were most prominent for those 8% who preferred to see the dam retained but without
power generation. Those least knowledgeable tended to either give no preference, or support
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rebuilding on the basis of risk or environmental concerns. Exposure to hydroelectricity reduced
uncertainty about preferences.

A multinomial linear regression revealed gender-based differences around those espousing each
option, compared to those who did not know what should be done with the dam. For males,
having an opinion was related more to conservatism and knowledge about or position on
hydroelectricity, whereas for females it was more likely to be associated with knowledge of the
specific Mactaquac issue. Overall, however, the decision is a clear tug-of-war between economic
benefits and environment impacts, with rebuilding without power a compromise option
associated with landscape aesthetics and recreation values.

Introduction

The Energy Transitions in Canada project was funded 2012-2016 by a Social Sciences and
Humanities Research Council of Canada grant to John Parkins (PI), Kate Sherren (CI) and Tom
Beckley (CI). This project sought assess the extent and sophistication of the public’s energy
literacy, to contribute to public understanding of alternative energy development, encourage an
appropriate mix of energy supply and conservation measures, improve energy development
protocols and contribute to the adaptation and mitigation of climate change. Ensuring a
sustainable energy future involves technical complexity, but some of the biggest challenges to
energy transitions are social. We set out to track what is needed, desirable and possible for
Canada’s energy future, and map a way to get there. Case studies in New Brunswick, Alberta/BC
and Ontario used methods including: landscape elicitation (interviews on boat tours and using
maps) and visualization (storymaps); Q-methodology (statement- and image-sorting); and,
experiments in democratic energy decision-making (the NB citizen jury on electricity futures).
These case studies were supported with a national energy survey of 3,000 Canadian citizens on
energy literacy and citizenship, implemented in the fall of 2014).

The objectives of the 2014 national survey were to establish current baseline information on:
1 Citizen perspectives on energy issues in Canada;
1 Perceived and actual knowledge of energy sources and technologies, and personal
energy uses; and,
1 Experiences with energy infrastructure.
That survey has been analyzed and reported on separately (e.g. Comeau et al, 2015).

The proportional share for New Brunswick of that national survey of n=3000 was only 72. The
so-called New Brunswick ‘oversample’ of 500 described in this report was added specifically to
feed into the New Brunswick case study for the Energy Transitions in Canada project, and
contribute to public discussions around decision making in the New Brunswick energy
landscape. In addition to answering all the questions in the national survey, this oversample was
asked additional questions about provincial energy issues, specifically the proposed but failed
sale of NB Power (the public utility) to Quebec, and the decision of whether to refurbish or
remove the prematurely aging Mactaquac Generating Station near Fredericton, a decision due in
November 2016.
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Methods

After extensive pre-testing, our survey was administered across New Brunswick from October,
15 to 28, 2014. A full version of the study questionnaire (Comeau et al. 2015) is available
through the project Dataversesite at http://dx.doi.org/10.7939/DVN/10302 polling firm,
Corporate Research Associat@aplemented the survey online, securing our sample through
bilingual email solicitation to a nation-wide general population sample from an online panel of
over 450,000 Canadians managed by the firm Research NowOnline panels are diverse samples
of the general population, recruited through multiple channels (e.g., social media, advertising,
telephone solicitation, email solicitation), available for stratified research. No inducements were
offered to potential panel participants to entice them to join the online panel but there were small
rewards to complete the survey, specifically points that could be redeemed for gift cards or
discount coupons.

Our final survey sample comprised 500 respondents. A number of additional reliability assurance
steps were utilized, including: ensuring panel respondents were reading survey questions (time
monitors); monitoring of email addresses, postal codes, and other factors to ensure panelists were
completing surveys and a limit on the total number of surveys from other studies completed by
panelists. Online panels are often biased toward overrepresentation of younger female
respondents. We managed this potential bias by establishing quotas to ensure that region, age and
gender sample proportions were representative of the New Brunswick population as measured by
Statistics Canada. Income, education and urban/rural distribution data were also collected and
tracked for alignment with Statistics Canada national proportions.

To secure 500 completed surveys, 5,154 email solicitations were required. 829 began the survey:
109 did not complete, 28 were terminated because they were ineligible, and 192 because the
proportional quota for their demographic had been reached. The subsequent response rate of 16%
fell within the average of 15 to 20% for Corporate Research Associates’ online panels and also
was consistent with average response rates for random sample telephone surveys. This survey
took an average of 25 minutes to complete (excluding those who took more than an hour, who
likely left the terminal idle for some time). The completion rate was 82% (somewhat higher than
the industry average of 75% for online panels). In summary, methods and response rates for this
survey are consistent with the industry norm for online panels.

Several questions in the survey included multiple statements about which participants expressed
their views, often rating the degree to which they agreed or disagreed with each statement, or
rating the importance of each statement. Factor analysis and other statistical tests were used to
determine the statements that collectively measured a single concept. In some instances,
statements from more than one question were combined, as a summed scale, to represent a single
variable. New Brunswick residents, like most Canadians, often opted for the mid-point on scales,
which means the options are more categorical than ordinal. As such caution must be taken in
interpreting the ‘averages’ we have calculated from these responses.
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Context

New Brunswick has an interesting energy context that it is useful to review at the outset of such a
survey report. The recent history of energy controversies and decision-making by the provincial
utility has the possibility of influencing citizen perspectives of energy options and futures, as
elicited here. This is a brief summary of energy-related media reporting in New Brunswick over
the past decade.

10

1 Oil & Gas: The Coleson Cove Generating Station was refurbished in 2003 for hundreds

of millions of dollars to use low cost and low-quality orimulsion (leftover tar from oil
refineries) from Venezuela. Unfortunately NB Power failed to assure the supply of that
fuel, which has now been abandoned by Venezuela. The plant is now partly fueled with a
similar byproduct (Pet-coke) from the Irving Oil refinery in St. John. Simultaneously they
locked the plant into a commitment to supply JD Irving with gypsum byproduct from the
Coleson Cove process until 2026. They thus cannot decommission the facility without
penalities and they now have to use Bunker C fuel which has to be heated to flow through
supply pipelines, and can become clogged in winter.

Nuclear: Point Lepreau, on the Bay of Fundy coast, hosts the country’s first CANDU-6
nuclear reactor (commissioned in 1983) and thus the first one to require refurbishment. It
was shut down in 2008 for what was expected to be an 18-month and $1.4 billion
process, which turned into a four-year and $2.4 billion process (more if alternative energy
purchases are factored in). Since the refurbishment the plant has continued to be plagued
with challenges and costly repairs, though it generally provides 630 MW into the grid.
Shale Gas: Licenses to explore potential shale gas resources were first issued in 2006. In
the fall of 2013, NB Route 134 was barricaded — cutting the town of Rexton in southern
NB off from Route 11 linking Moncton and Miramichi — by citizens protesting shale gas
exploration in the region by SWN Resources. Violence ensued between protesters and the
RCMP, over the enforcement of a court-ordered injunction to allow seismic testing to
resume. The Elsipogtog First Nation was prominent in voicing concern about the
technology and its impacts. The next provincial election (held just before this survey) was
framed as a referendum on the issue: Progressive Conservatives ran a pro-shale
campaign, leading to a Liberal win. Immediately after the election, the new premier
announced a fracking moratorium and initiated a Commission on Hydraulic Fracturing
(2016), which reported in February 2016, recommending an indefinite moratorium.
Hydroelectricity: The Mactaquac Hydroelectricity Generating Station located 20 km
upriver of Fredericton was commissioned in 1968, impounding a 100-km long headpond
on the Saint John River to generate 667 MW of energy to the grid. Due to Alkali
Aggregate Reaction in the cement structures, and subsequent swelling, its end-of-life has
been shortened to 2030. In 2013 the utility announced that the facility’s future is in
guestion, with a decision due to the Utilities Review Board in 2016. Mactaquac is
generally used for peak rather than base load and is reported to generally operate at 28%
of its capacity.

Pipelines: Among the many pipelines being proposed to move Alberta oil to ports within
Canada (and onward to international markets) is the Energy East pipeline that would
terminate in the deep water port at Saint John, NB. While many in NB are supportive,
environmentalists oppose the move as encouraging further oil sand extraction. Other
provinces also have opposition, despite evidence of the risks of transportation by other
means, such as the 2013 Lac Mégantic explosion caused by a rail accident. Lobbying is
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ongoing by many governments for this economic boon but it is also being opposed by
many municipal governments.

1 Amidst all this was the potential sale of NB Power assets to Hydro Quebec, proposed in
2009 and abandoned in 2010 when Hydro Quebec pulled back. Due to public backlashes
this move derailed the 2010 re-election hopes of the then-Liberal government.

Survey respondents can often be more influenced by current issues in the media than older
events such as those detailed above. We monitored social media using Netlyticsoftware for a
range of energy-related key words included in posts by the @CBCNB Twitter handle. Key
energy-related articles were collected from the associated ‘tweets’ over the three weeks the
survey was in the field (Table 1). We did not monitor any French language media services.
Several stories related to: the low cost of power and natural gas in the province (2); causes of
power failures (2); the anniversary of the protests at Rexton over shale gas exploration (2);
small-scale oil spills (2); and how to move fossil fuels (3). For instance, articles supporting and
opposing the proposed Energy East pipeline appeared, as well as one on concerns about the
safety of transportation by rail. An article also ran about the future of the New Brunswick Energy
Institute, which had been initiated to consider shale gas development and sought to continue
despite the planned shale gas moratorium.

Date range  Articles

Oct 17-23,  New Brunswick premier backs Energy East pipeline on Alberta visit

2014 .../calgary/new-brunswick-premier-backs-energy-east-pipeline-on-alberta-visit-1.2806889?cmp=rss
Residential electricity customers underpaying, NB Power says
...Inew-brunswick/residential-electricity-customers-underpaying-nb-power-says-1.2804028?cmp=rss
CBC INVESTIGATES Backup power equipment failures 'brought GNB down’
...Inew-brunswick/backup-power-equipment-failures-brought-gnb-down-1.2805934?cmp=rss
Saint-Louis-de-Kent apartment oil leak forces 5 adults out
...Inew-brunswick/saint-louis-de-kent-apartment-oil-leak-forces-5-adults-out-1.2796 1472cmp=rss
Plans for oil terminal on Chaleur Bay raise rail safety concerns
...Inew-brunswick/plans-for-oil-terminal-on-chaleur-bay-raise-rail-safety-concerns-1.2806115
New Brunswick gas prices hit 20-month low
...Inew-brunswick/new-brunswick-gas-prices-hit-20-month-low-1.2802436?cmp=rss
RCMP watchdog reviews police handling of shale gas protests
.../new-brunswick/rcmp-watchdog-reviews-police-handling-of-shale-gas-protests-1.2797610?cmp=rss

Rexton shale gas protests remembered on one-year anniversary
...Inew-brunswick/rexton-shale-gas-protests-remembered-on-one-year-anniversary-1.28043472cmp=rss

Oct 23-30, Maude Barlow rallies opposition to the Energy East project

2014 .../new-brunswick/maude-barlow-rallies-opposition-to-the-energy-east-project-1.2813958?cmp=rss

Red flags raised over spill damage risks at Old Harry reservoir
.../newfoundland-labrador/red-flags-raised-over-spill-damage-risks-at-old-harry-reservoir-1.2813767?cmp=rss

Oct 30 - Energy Institute's future uncertain under Gallant Liberals
Nov 4, .../new-brunswick/energy-institute-s-future-uncertain-under-gallant-liberals-1.2822124?cmp=rss
2014 Bird blamed for power outage in Fredericton

...Inew-brunswick/bird-blamed-for-power-outage-in-fredericton-1.2818662?cmp=rss

11
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Results

Who responded to the survey

Respondents from the New Brunswick oversample were 47.2% female and 52.8% male; 77%
English and 22% French. As in the New Brunswick demographic, the survey was dominated by
respondents from 55 to 64 (Table 2). Eighty percent of respondents studied beyond high school,
about half taking the college/apprenticeship route (41%) and half university (39%), with three-
quarters of each group having completed those credentials (Table 3). The most frequently
volunteered income group was $26 to $51,000, but the median was $51 to $76,000 (Table 4). In
aggregate, respondents saw themselves as politically moderate, with two-thirds of the
respondents placing themselves between 3-5 (a third exactly in the middle at 4) where 1 is very
liberal and 7 is very conservative (Table 5): the remainder lean toward liberal (23%) rather than
conservative (10%). Geographically, respondents most often see themselves as living within
cities (46%) or rural areas (24%), with suburbs and small towns similarly prevalent (14 and 15%,
respectively) (Table 6). Few respondents work in, or have family members who work, in the
energy sector, most of those within government (4 and 5%, respectively) or the electric utility (2
and 3%), although 4% also had family members also working in oil and gas (Table 7).

Age group Number of respondents

18to 24 23

2510 34 89

35to 44 90

45 to 54 97

55 to 64 122

65 to 74 69

75 or older 10

Education level Frequency Percent
Elementary/ some high school 10 2
High school graduate/ GED 90 18
Trade-apprenticeship 27 5.4
Some college 48 9.6
College graduate 131 26.2
Some university 44 8.8
Undergraduate completed 102 204
Graduate degree 48 9.6
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Frequency  Percent

less than $26,000 50 10

$26,000 to $50,999 131 26.2

$51,000 to $75,999 101 20.2

$76,000 to $99,999 85 17

$100,000 or more 71 14.2

Prefer not to answer 62 12.4

Political views Frequency  Percent

1 Very Liberal 46 9.2

2 68 13.6

3 108 21.6

4 164 32.8

5 66 13.2

6 31 6.2

7 Very Conservative 17 3.4

In what type of community do you live? Frequency Percent
Within a city or large urban area 139 27.8
Within a suburb, adjacent to a large urban

area 68 13.6
In a smaller, regional city 89 17.8
In a small town 75 15
In arural area 122 24.4
In a remote area 7 14
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Respondent Family members
Industry of employment # % # %
Electric utility 10 2.0% 17 3.4%
Oil and/or gas 9 1.8% 18 3.6%
Coal 1 0.2% 2 0.4%
Wind 1 0.2% 1 0.2%
Solar 1 0.2% 0 0.0%
Bioenergy 0 0.0% 2 0.4%
Energy Regulator 2 0.4% 5 1.0%
I;/(Iei(ilqei;?rl;/Prownual or Municipal Department or 23 46% 19 3.8%
None of the above 459 91.8% 445 89.0%

What personal \alues and beliefslid they hold?

A series of questions were designed to explore personal values and beliefs. Generally,
respondents agree that humans are connected to and reliant upon nature, rather than superior to
it, and that human interference can be harmful (Table 8). The top four statements clustered
together in a strong scale we called ‘ecocentrism’, and which was used in our multivariate
modelling to approximate respondent environmental values.

Scale Statement Mean SD
Ecocentrism
(Alpha = I believe that humans, along with all other species, are dependent on
0.7966) the environment and one another to live well. 4.31 0.80
| believe that humans are members of the earth’s community of life
along with all other living things. 4.19 0.83
When humans interfere with nature it often produces disastrous
consequences. 3.92 0.93
I believe that all life should have a chance to pursue its own good in
its own way. 380 0.86
A first consideration of any good political system is the protection of
private property rights. 365 093
We are approaching the limit to the number of people the earth can
support. 3.39 1.04
We attach too much importance to economic measures of well-being
in our society. 3.38 1.05
| believe that humans are inherently superior to other living things. 3.02 1.16
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In terms of climate change, respondents believe in ‘polluter pays’ principles, and that climate
change poses a significant risk to the planet, not just its poorest residents, and Canada is part of
the problem (Table 9). Consistent with this, they agreed we must find untapped renewable
resources and reduce our energy consumption, though with a careful eye on keeping energy costs
low (Table 10).

Statement Mean SD
Companies must take responsibility and pay for the pollution they produce 4.32 0.89
Climate change poses a grave and urgent threat to our planet 3.92 1.07
Canada'’s greenhouse gases are justified because they are tiny compared to other

countries 2.27 1.00
Nature will be fine no matter what humans do; it is a robust, self-correcting system 202 1.06
Only the world's poorest people will suffer from climate change 1.91 1.04
Statement Mean

We need to find ways to develop untapped resources for renewable energy. 4.14 0.79
Canadians have a duty to be global leaders by reducing our own energy 3.99 0.81
consumption.

Current trends in energy consumption are clearly unsustainable and must be 3.63 0.89
reduced immediately.

Growth in energy production is key to Canada’s economic progress. 3.53 0.86
Consuming too much energy is immoral. 3.48 0.97
The local community should decide on the energy systems that are best for them. 3.40 0.86
Market forces, not incentives or taxes, drive development and conservation of 3.32 0.86
energy.

Small and distributed energy sources are more resilient than centralized 3.16 0.68
production.

Canada’s commitment to democracy makes it an ethical supplier of energy. 2.88 0.86
Most Canadians are well aware of the environmental impacts of energy 2.80 1.00
development.

The current fad for going green will accomplish nothing. 2.48 1.00
A high level of energy consumption is part of the good life. 2.34 0.98
All forms of energy should be more expensive. 2.09 0.87

Questions such as these are often subjected to factor analysis to identify and ‘name’ clusters of
statements that were answered similarly. From the national survey a handful of factors were
identified from the above statements, and used in places below to understand relationships with
other variables (Comeau et al, 2015). These were applied later to the New Brunswick oversample
(Comeau, 2015; Table 11), and subjected to correlation analysis to understand some of the
demographic associations of particular perspectives. For instance, Comeau (2015) noted that
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respondent agreement on the Humans Connected/Nature Fragile, Climate Change Urgent, and
Moral Duty scales (and disagreement to Nature Robust/Business as Usual) were positively
correlated with support for renewables and opposition to fossil fuel/nuclear sources. She found
women and older New Brunswick residents were more inclined toward such values. Comeau
(2015) noted also that New Brunswick residents linked energy consumption to morality and a
duty to be leaders, but not to climate change as Canadians did in the national sample (Comeau et
al. 2015). Yet respondents were strongly disinclined toward Nature Robust/Business as Usual
statements. Comeau (2015) found the 4% of respondents who leaned toward these beliefs were
more conservative and supported fossil fuel/nuclear sources of energy while opposing renewable
energy sources. Green Energy Economy was a week scale provincially, but associated with a
recognition of the energy dependency of the Canadian economy and the need for more
renewables. According to Comeau (2015) these respondents supported both fossil fuel/nuclear
and renewable energy sources.

Scale Statement Mean SD
Slrbn;zie Change Climate change poses a grave and urgent threat to our planet 3.92 1.07
| believe that humans, along with all other species, are 431 0.80
Humans dependent on the environment and one another to live well. ' '
Connected I believe that humans are members of the earth’s community of 419 0.83
Nature Fragile life along with all other living things. ' '
(Alpha =.797) When humans interfere with nature it often produces disastrous 3.9 0.93
consequences. ' )
Nature will be fine no matter what humans do; it is a robust,
. 2.02 1.06
self-correcting system
Nature Robust Canada's greenhouse gases are justified because they are tiny
X X 2.27 1.00
Business as Usual compared to other countries
(Alpha =.631) All forms of energy should be more expensive. 2.09 0.87
The current fad for going green will accomplish nothing. 2.48 1.00
Current trends in energy consumption are clearly unsustainable
. ) 3.63 0.89
and must be reduced immediately.
Moral Duty . h . I
(Alpha= .726) Consuming too much energy is immoral. 3.48 0.97
Canadians have a duty to be global leaders by reducing our own 3.99 0.81
energy consumption. ' '
Green Energy We need to find ways to develop untapped resources for 414 0.79
renewable energy.
Economy Growth in energy production is key to Canada’s economic
(Alpha=.409) gYPp Y 3.53 0.86

progress.

In the oversample, 72% of New Brunswick residents agreed that climate change poses a grave
and urgent threat to our planet and 10% disagreed (comparable to 69% and 10%, respectively,
for the country as a whole in the national sample). The national sample tells a story of east versus
west, with those in the Atlantic Provinces and Quebec more likely to agree and less likely to
disagree that climate change is a threat, and vice versa in the western provinces and territories
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(Table 12). This is consistent with other analyses of climate change beliefs across the country,
where New Brunswick lags among Atlantic Provinces on beliefs that climate change is human-
caused and a threat (Mildenberger et al., 2016).

Climate change poses a grave and urgent threat to our planet

Region Disagree Neutral Agree #
Nunavut 0.0 0.0 100.0 4
Prince Edward Island 7.1 7.1 85.7 14
Newfoundland and Labrador 4.3 14.9 80.9 47
Quebec 4.4 17.3 78.2 721
Nova Scotia 8.4 18.1 735 83
New Brunswick 8.5 18.3 73.2 71
Ontario 9.6 215 69.0 1,141
Canada 9.8 21.3 68.9 3,000
British Columbia 12.2 23.8 64.0 403
Saskatchewan 11.6 25.6 62.8 86
Manitoba 13.9 25.0 61.1 108
Alberta 18.9 27.1 53.9 317
Northwest Territories 33.3 33.3 33.3 3
Yukon 50.0 50.0 0.0 2

How much didthey know about energyand associateaptions and choice®
Respondents were asked to assess their own overall knowledge about energy. Then they were
presented with five questions about energy to see how well they understood key concepts. For
each of these test questions they were also asked how sure they were about their answers. In
general, respondents did poorly the test (57% got less than half correct; Table 13). Success was
somewhat related to self-assessments of knowledge: only 42% of those who thought they knew a
lot about energy ‘failed’, compared with 52% of those who thought they knew a medium
amount, and up to 73% of those who thought they knew very little.

Perceived energy literacy

Knowledge score -/5  Nothing /Not much A medium Amount Quite a bit/ a lot Total

0 24 27 2 53
1 42 49 14 105
2 54 60 14 128
3 28 78 20 126
4 16 35 17 68
5 0 15 5 20
Total 164 264 72 500
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The first of the five test questions asked what percentage of the electricity supply in the province
was generated using hydroelectricity. Only a quarter (24%) of respondents got this correct (Table
14), which is about 25% (889 MW/3,513MW?1; NB Power 2014). The largest share indicated
they didn’t know (28%) and the most ‘certain’ group (16% “sure”, though the smallest n)
guessed 80-100%. The group that guessed <20%, very close to the true answer, comprised 18%
of the respondents and were similarly “sure” (15.5%). This was the most poorly answered
question out of the five, which otherwise ranged from 26% to 68% correct (Table 15). Comeau
(2015) noted that overall knowledge scores were associated with willingness to engage in in-
home conservation behaviours and support for renewable energy, but not support for fossil
fuel/nuclear sources.

Certainty of response correctness

Not at all Somewhat Sure Total
What percentage of Less than 20% 33 43 14 90
New Brunswick’s Between 21 and 40% 50 59 12 121
elgcyrlcal supply (correct)
originates from Between 41 and 60% 20 39 2 61
hydroelectricity? Between 61 and 80% 27 33 2 62
Between 81 and 100% 5 16 4 25
Total 135 190 34 359

New Brunswick residents felt only moderately knowledgeable about home energy and transport
options for saving energy with a mean for all five questions of 3.06 out of 5 (Alpha = .837).
Respondents also assessed their knowledge of energy conservation options as generally low (2.5
to 3.5 out of 5), with home energy reduction being most familiar (Table 16). Smart meters, not
available in all places, were most unfamiliar to respondents. Nonetheless, they were quite
unlikely to engage in energy conservation actions such as installing rooftop solar panels, though
they were ‘probably’ likely to respond to time-of-day electricity charges by changing daily
energy use patterns (Table 17). Detailed analyses by Comeau (2015) reported elsewhere suggest
that willingness to perform home is associated with who respondents trust. For instance, she
found that trust in environmental groups, energy industry associations and energy regulators was
associated with willingness to perform, but trust in government departments, utilities and
retailers was not. She also noted that trust in friends and family was important to willingness to
participate in time of use rates and remote control of thermostats and water heaters (Comeau,
2015). Parkins et al. (in review) have also found that trust has complicated relationships with
public engagement.

! Denominator would be 4,244 if existing Power Purchase Agreements (PPAs) are included, thus 21%. Less than
20% would perhaps be more correct than the higher amount given the amount of time that Mactaquac runs below
full capacity (average 28%).
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Correct Incorrect Don’t
Question Correct answer Sure  Unsure | Sure  Unsure | know
Percentage of electrical supply Between 21 and 12 109 29 216 141
originating from hydroelectric 40%
. Build a machine
Tothe best of your knowledge, it o oqucesmore | 47 83 | 39 126 | 205
is impossible to... .
energy than it uses
To the best of your knowledge,
which of the following requires the . | ..
LEAST ENERGY in the average Lighting the home 54 201 29 166 50
Canadian home in one year?
For every 100 units
To the best of your knowledge, of energy that go
what does it mean to you if an into the plant, 35
electric power plant is 35% units are converted 85 180 12 & 148
efficient? into electrical
energy
Resources that are
Which one of the following in continuous
statements best describes supply or can be
“renewable energy resources” to replenishes by 169 17 19 I a4
you? nature in a short
period of time
Energy use option Mean SD
How much do you know  Ways to conserve energy in my home (that is, use 3.51 0.82
about the following less energy)
home and transportation  \ways to use the energy that you do use more 3.26 0.85
energy use options? efficiently (in the home, vehicle or equipment)
Energy reducing options for transportation 3.18 0.94
Renewable energy technologies (e.g. solar panels to 2.89 0.88
heat water or generate electricity, wind turbines,
bioenergy)
Smart meters (digital meters that allow you and the 2.46 1.02

19

utility to track and manage electricity use)




Mactaquac and Beyond

Energy intervention Mean SD
Please indicate how Adjust the timing of day-to-day chores to match lower 3.05 0.77
likely or unlikely it is electricity prices (i.e. time-of-day electricity rates)
that you would dothe  ajjow the utility that supplies your electricity to 2.56 0.98
following in the next remotely lower the temperature in your home or hot
three years. water tank a degree or two

Install rooftop solar panels to heat water and/or 244 0.85

generate electricity

Who didthey trust, and did they participate, irenergy discussionand decision
making?

Few respondents (11%) were aware of more than one or two public meetings around energy
infrastructure in New Brunswick, and almost half of the remainder knew of none (Table 18).
Nonetheless, two-thirds of respondents suggested they had voted for a politician expressly
because of that candidate’s position on an energy issue (Table 19). In fact, the national survey
observed that New Brunswick and Nova Scotia were the most likely jurisdictions to do this
(Comeau et al. 2015). Recall that the survey was in field a month before a provincial election
wherein one party essentially ran their campaign as a referendum on shale gas development.
Respondents also commonly used informal means to engage with family and friends (45%)
about energy, and completed surveys like this one (39%). Atlantic Canadians were most willing
nationally to engage in energy discussions through sharing information with friends and family
or on social media; Quebecers and residents in the Prairies North were least inclined (Comeau et
al. 2015). Though most had never done it, a majority of respondents were willing to attend a
meeting that approves projects or sets prices (60%), do surveys (53%), made a written
submission to a politician or media outlet. A majority were not willing to make a presentation at
a formal public meeting (73%) or attend a rally (52%). Like national survey respondents, New
Brunswick residents were more open to activities they could undertake individually. Comeau
(2015) and Parkins et al. (in review) found similarly that respondents who were more inclined to
these activities were also less trusting of so-called energy ‘insiders’ (see Table 21). Older people
and respondents with graduate degrees were more inclined toward sharing information, and
voting for politicians (Comeau, 2015). Women were significantly more willing than men to
engage in public activities as were respondents over 35 years of age (Comeau, 2015).

In the past three years, are you aware of any meetings, public hearings, surveys (other
than this one), rallies, or other public or formal opportunities to communicate with
energy decision-makers in your province/territory?

Amount Frequency Percent
No, none 213 42.6
Yes, one or two 231 46.2
Yes, three or more 56 11.2
Total 500 100
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Haven’t, but Haven’t,

Have done it willing unwilling
1. Voted for a particular politician 325 111 64
2. Done any of the following: shared information
with family and friends, made a post on
Facebook/Twitter, and/or started paying more 223 152 125
attention to media reports
3. Completed public surveys like this one 193 267 40

4. Done any of the following: written a politician,
letter to the editor, posted online comments in
response to media stories, signed a petition, 87 233 180
and/or used a toll-free telephone number to
register your point of view

5. Attended either an information meeting or

. . - 38 299 163
hearing that approves projects or sets prices
6. Attended a rally 33 209 258
7. Jom_ed either a group or became a members of 30 298 242
an advisory committee
8. Gave a presentation in a formal public meeting 20 117 363

The above general wariness of public events is consistent with the position of ‘fear of public
speaking’ among the list of barriers to engagement (68%, with the highest proportion considering
it “very much” a barrier) (Table 20). While a majority of respondents considered energy an issue
worthy of engagement (71%), 51% said they did not have strong views on the topic. Other
significant barriers were knowledge-based, both about energy and related decision-making
processes (77% and 74%, respectively, considered each somewhat or very much a barrier). Time
constraints and dislike of negative discourse were considered barriers by a majority (63%), but
70% believes [?] that decision-makers will not listen to what they have to say (Table 20).
Comeau (2015) found that responses in NB divided into two groups: one emphasizing individual
barriers (lack of knowledge and fear of public speaking items) and a weaker one comprising
more external barriers (e.g. tone, time and apathy). She also found that women and more
educated participants were more inclined to cite individual barriers to participating in energy
discussions (Comeau 2015). Moreover, Comeau (2015) found that respondents who reported
such internal barriers were less likely to say they would participate in in-home activities.
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Potential barrier Not a barrier Somewhat Very much
My levels of knowledge about energy policy, laws, 116 239 145
regulations or energy technologies

I don't know enough about how energy decisions are made 129 243 128
to participate

I don't think that my input will make any difference because 148 225 127
decision-makers won't listen to what | have to say

I am uncomfortable with public speaking 161 162 177
The negative tone of energy debates 185 220 95
I don't have time to participate in meetings 186 220 94
I don't have strong views on energy issues 254 208 38
Compared to other issues I'm involved in, | don't think 355 120 25
energy is important

I can't participate because of rules set by my employer (i.e. 381 84 35

federal or provincial government, energy-related company)

Related to the sense in the previous section that respondents feel decision-makers will not listen
to them, those decision-makers are the least trusted sources of energy information (Table 21).
Academics and scientific institutions were most trusted, with friends and family close behind
(3.8 and 3.7, respectively, on a scale from 1 to 5). Consumer associations and environmental
groups are seen similarly (3.3, 3.2), but even these are closer to 3 (‘neither trust nor distrust’)
than 4 (‘trust”). All the rest were 3 or below, with governments ranking last (Table 21).

Scale Information source Mean  SD
Academics/schools, scientific institutions 3.75 0.72
Outsiders (Alpha = .600) Friends and family_ 3.71 0.75
Consumer associations 3.25 0.69
Environmental groups 3.20 0.87
Retailers of electronics, lighting and appliances 301 074
Energy regulators 289 081
Insiders (Alpha = .828) Utilities/electricity providers 281 0.87
Energy industry associations 275 084
Government departments/ministry of energy 272 095

Consistent with the lack of trust of government, respondents tended to agree that their
government is too influenced by industry, and that their information tends to be biased and one-
sided (3.5), and commensurately to disagree that government had the expertise for energy
management, and that all points of view are generally heard in government decision-making
(2.6) (Table 22). Comeau (2015) found that responses to questions about trust provincial
decision-making fell into two groups, Province Trusted (general disagreement) and Province
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Biased (general agreement). She found respondents who trusted the province were also more
willing to participate in in-home behaviours (Comeau 2015).

Scale Statement Mean SD
My provincial government is too influenced by the energy 359 0.97
. industry regarding energy development ' '
Province
Biased My provincial government's information about energy 3.50 0.96
(Alpha development tends to be biased and one-sided ' '
=.805
) There is no other option but to accept my provincial government's 583 107
plans for energy development ' '
My provincial government is open to new ideas and alternative 273 0.99
. points of view on energy development ' '
Province
Trusted In managing energy development, my provincial government 2 59 0.92
(Alpha considers all relevant points of view ' '
= .652
) My provincial government has the necessary expertise to manage 556 0.97

energy development effectively

In terms of decision-making processes, respondents strongly support the wisdom of weighing all
risks and benefits, and a fair and transparent process, in decision-making (Table 23). Comeau
(2015) found that five of the six statements about the need for cautious, fair and inclusive
decision-making process (those with asterixes in Table 23) combined in factor analysis into one
strong scale, toward which Atlantic Canadians oriented much more than other regions, with
Québecers least inclined (Comeau et al. 2015). Women and older (65-74) New Brunswick
residents were significantly more inclined toward such values (Comeau 2015).

Statement Mean SD #
Weighing all risks and benefits * 4.35 0.84 294
A fair and transparent process * 4.33 0.80 182

Distribution of risks and benefits (who benefits, who is harmed) * 417 0.88 149

Using caution in light of uncertainty * 4,12 0.86 111
Citizens having a say in decision-making * 411 0.90 156
Peoples' rights to use their property as they want to 4.04 0.94 108

23



Mactaquac and Beyond

How much didthey know about, and support, variougnergy source®

Respondents assessed their knowledge of all energy sources as less than ‘a medium amount’
(Table 24). Respondents were least likely to think they understood geothermal energy (‘not
much’; Table 24). They assessed themselves as having the most knowledge about hydroelectric,
solar and wind energy sources, which are the same three that they most supported (Table 25).
The fourth most supported was geothermal, which makes it clear that support does not derive
from self-assessed knowledge. Respondents felt they understood nuclear energy about the same
as they understood coal, fourth and fifth, respectively, in terms of knowledge (Table 24), but
both are among the bottom three in terms of support, along with shale gas (Table 25).
Knowledge and support were weakly positively correlated (R? = 0.31) when all technologies
were included, but solar, wind and hydroelectric energy were isolated from the rest, being
sources about which respondents felt knowledgeable and also supported (Figure 1). The
remaining eight (largely non-renewable) had a slightly stronger negative correlation (R? = 0.39)
with an almost perpendicular slope to the other trendline. Comeau (2015) found that support for
renewable energy technologies (wind, solar, hydroelectricity, bioenergy, and geothermal) were
seen similarly (supported), as were fossil fuels and nuclear energy sources (with lower
endorsement). She also observed that neutral scores were high for non-renewable energy sources,
with 36% saying they neither support nor oppose shale gas, 47% saying the same about oil/tar
sands, 38% for coal, and 40% for nuclear (Comeau, 2015).

Energy Source Mean SD
Hydroelectric 2.87 0.95
Solar 2.82 0.82
Wind 2.79 0.82
Nuclear 2.51 0.95
Coal 2.50 0.91
Bioenergy 244 0.87
Oil (non tar/oil sands) 241 0.91
Oil from Tar/Qil Sands 2.39 0.90
Shale Gas 2.38 0.88
Natural Gas (non-shale gas) 2.37 0.86
Geothermal 2.19 0.87
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Energy Source Mean SD # most supported  # least supported
Solar 4.37 0.78 123 0
Wind 4.33 0.78 130 3
Hydroelectric 3.96 0.75 42 1
Geothermal 3.82 0.83 29 1
Bioenergy 3.74 0.85 16 2
Natural Gas (non-shale gas) 3.51 0.86 6 1
Oil (non tar/oil sands) 3.22 0.83 3 0
Oil from Tar/Oil Sands 3.06 0.91 15 16
Nuclear 2.98 1.07 14 35
Shale Gas 2.79 1.13 26 60
Coal 2.61 0.96 0 24
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Knowledge Assessment

In general, when respondents supported a technology they did so because of benefits to the
province, economy and/or consumers, but impact on the environment was a close second (Table
26). The order of these overall drivers of support was consistent between this sample and the
national survey (Comeau et al. 2015). Impact on the landscape and costs to develop or maintain
were the least important drivers. This is a significant finding, given that both wind and solar are
both new and rare enough in New Brunswick that the region may not yet have experienced an
economic bump from them, thus the perception of local benefits is lower with such renewables.
By contrast, there has been a barrage of paid advertising touting the job and economic benefits of
development of conventional sources, such as the Energy East pipeline.
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The rankings of reasons for support changed by energy type, suggesting that respondents
variously see and balance tradeoffs (Table 26). Of the 42 respondents whose preferred
technology was hydroelectricty, their primary reason was the low risk associated with the mature
technology (Table 26). Only 14 people nominated nuclear as their preferred technology, largely
on the basis of benefits (Table 26). A further 26 preferred shale gas, overwhelmingly on the basis
of benefits; no other reason earned an average score above 4.

All sources Hydroelectric Nuclear Shale Gas
n=42 n=14 n=26

Potential impact Mean SD Mean SD Mean SD Mean SD
Benefits to the province, economy

and/or consumers 422 086 417 076 450 076 477 051
Impact on the environment 419 096 414 087 429 099 346 1.10
Risks to human health and safety 411 108 426 111 4.07 127 358 1.10
Costs to develop or maintain 379 101 400 104 386 123 385 0.83
Impact on the landscape 360 115 371 099 393 138 323 0.9

When respondents failed to support a technology, in general they did so because of
environmental impacts or risks for humans; landscape impacts were third (Table 27). The order
of these overall drivers were consistent between this sample and the national survey (Comeau et
al. 2015). Only one person suggested their least supported technology was hydroelectricity,

largely because of its cost to develop and maintain (Table 27). Nuclear energy was the least

supported for 35 respondents, largely because of risks, but also environmental impact (Table 27).
Shale gas was the least supported for 60 respondents, on the basis of environmental impact and
risks. The impasse in public discussion around many energy sources may simply arise from the

fact that those supporting and opposing specific energy technologies agree about the various
strengths and weaknesses of a source, they just have different priorities.

All sources Hydroelectric Nuclear Shale Gas
n=1 n=35 n=60
Potential impact Mean SD Mean SD Mean SD Mean SD
Impact on the environment 468 0.70 3 NA 457 085 4.88 045
Risks to human health and safety 463 0.79 2 NA 486 043 480 0.63
Impact on the landscape 415 1.07 2 NA 420 113 427 121
Costs to develop or maintain 3.55 1.29 4 NA 417 110 340 145
Costs to the economy and/or consumers 3.22 1.33 2 NA 374 124 313 143

26



Sherren et al. 2016

Werethey exposed toenergy infrastructure anddid exposure affect suppor?

The energy technology respondents most frequently reported seeing, hearing or smelling were
transmission towers (43%), with wind turbines and oil refineries next at 30% and 28%
respectively (Table 28). Many people, however (30%), reported exposure to none of the listed
energy technologies. Solar panels were reported by 24%, and 18% were exposed to hydroelectric
dams and/or oil or gas pipelines. Eleven percent of respondents were regularly exposed to a
nuclear plant, likely the Point Lepreau Nuclear Facility, although it is not visible from any
commonly travelled road, being located on a remote peninsula into the Bay of Fundy.

Infrastructure type Number of respondents
Transmission towers 217
Wind turbines 148
Oil refinery 140
Solar panels 118
Hydroelectric dam 88
Oil or gas pipeline 88
Nuclear plant 53
Well heads, pads of pump jacks 31
Coal-fired plant 26
Incinerator 19
Coal mine 11
Biomass plant 12
None of the above 148

Five of the energy types for which we asked respondents to report regular exposure have direct
corollaries in the questions about support or opposition to further development (as discussed
above): solar, wind, hydroelectricity, and nuclear. In all cases, regular exposure was strongly
associated with increased support for further development of that technology (Table 29). In the
case of nuclear facilities, that exposure made the difference between support and opposition, as
the mid-point of the scale in question is 3.

Mean support Mean Support
for development —  for development -

Energy type Exposure (n) No exposure (n) T-stat Significance
4.53 4.32

Solar (118) (382) -2.52 falaled
4.42 4.29

Wind (148) (352) -1.66 ol
4.25 3.90

Hydroelectric (88) (412) -4.08 ikl
3.47 2.92

Nuclear (53) (447) -3.60 folaiel
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It is more difficult to pair conventional energy technologies with specific infrastructure. Qil
refineries, oil and gas pipelines, well heads/pump jacks and coal-fired power plants all variously
associated with exploiting various oil, gas and coal reserves. Bioenergy is renewable yet akin to
oil and gas in that the site of production of the fuel is not the same as the site of conversion to
energy, so while biomass plant is included in the exposure technologies, biomass crops are not,
and that does not approach capturing the range of fuels used in biomass plants. It is interesting to
note the landscape footprint tradeoffs between renewable and conventional technologies: a large
number of renewable infrastructure is needed in the landscape to benefit directly from a non-
transportable but low-net gain resource (wind, sun, water), while conventional technologies have
such a range of extraction and transportation infrastructure involved to feed a small number of
thermal plants.

What did they considerthe most important energy issue in NB?

All respondents were asked to describe, in text, the most important energy-related issue in their
province, in their perspective. Qualitative coding, summarized with quantitative methods,
provided insight on energy sources and other energy issues.

In the national survey sample, New Brunswick residents predominantly discussed the
controversy over natural gas or shale gas as the most important energy issue (Comeau et al.
2015). This was echoed in the oversample, where 48% of participants talked about shale gas or
‘fracking’ (Figure 2). No other energy source was mentioned by more than 3% of respondents.

Tidal m 6
Bioenergy 0
Wind mm 12
Solar == 11
Hydroelectric mm 13
Geothermal 1 3
Nuclear mmm 15
Renewable Energy mm 14
Pipeline mm 12
Shale Gas or Fracking m s 240
Coal 1 2
Oil mm 13
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Nonrenewable Energy 1 3
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Within those 240 responses about shale gas, many people cast doubt on whether shale gas is safe
to extract. They worry about its potential environmental impact, especially the water pollution if
applying fracking (Figure 3). One participant wrote,
O7A Al 110 xAT O OEAIT A CAO Agbi i1 OAOCEI T8 7A
the US that some towns have actually shut down because of shale gas. People
having to resort to bottled water becatestheir tap water was extremely
Ol EA8 ./ 4(!'.+3AAAAOG

Water pollution is directly linked to human health, so this is another huge concern. However,
some people admit there may be some advantages if to develop shale gas, such as pulling the

province out of economic depression, creating more jobs, and increasing government revenue
(Figure 3).

POl O ————————— e | O
General ENVi impaC s — | (5
Lack of knowledge | /|
Energy Safety e ——— ] ]
Health m———S——————sssssssssssssssssssssssssss—m | 0
Job Creation m———————————— 7
Future Eco Development m—————— 7
Energy Accessibility & Diversity me———— 6
Revenue Increase meees————— 4
Energy Cost nmeeee—— /
Energy Selfsufficiency m——— 4
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Sustainability —m—
Cost of Energy Project m—— 2
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Politics mmm 1
Energy Update mmm 1
Energy Depletion mmm 1
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Most participants were cautious and did not give any clear position whether to support or oppose
the development of shale gas. They thought the biggest problem was that the public and
government lack knowledge about the impact of shale gas on the environment. Fundamentally
they believe that research is insufficient, and that to debate the issue is useless without that
foundation. Only 31 participants gave their clear position on shale gas issue. Among these
people, 14 participants thought the advantages shale gas can bring outweigh environmental
concerns, so they support shale gas development, and 17 people were against shale gas
development, largely for environmental and health implications (Figure 4).
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Those respondents that considered nonrenewable energy, including fossil fuel, oil and coal, as
the most significant energy-related provincial issue, did so largely out of concern about its
overuse and depletion. Respondents think it has been exploited too much so that it is time to
discover other alternative energy resources. One participant mentions a positive aspect of oil is
that so many NB residents move to Alberta because they can find a job and get a decent wage
there in the oil sands. However, most people are still more concerned about the environment,
such as sustainability, greenhouse gas emission, and pollution (Appendix B).

Pipelines were also mentioned by several respondents. Their attitude was negative because of the
risk of having a pipeline too close to their house. One participant wrote, “I don't like the natural
gas pipeline running less than 50 meters from lots of homes in our neighbourhood.”

e Proponents e Qpponents

Job Creation

Sustainability Revenue Increase
Property Loss Future Eco Development
Cost of Energy Project Energy Selfsufficiency
Energy Cost Energy Safety

Energy Accessibility &

Health Diversity

General Envi impact Lack of knowledge
Pollution

Most people have a positive view of most types of renewable energy, such as geothermal, solar,
wind and tidal (Appendix B). They think it will help to provide more energy options, to decrease
energy cost, to realize energy self-sufficiency, and to preserve the environment. One participant
wrote that the cost of applying solar technology is too expensive.

Hydroelectricity and nuclear energy got more negative responses from participants than other
renewable energy. Some people think the cost of these projects, such as Mactaquac and Point
Lepeau, is too high and that the province has no money to upgrade.

All answers mentioning Mactaquac Dam among the most significant provincial energy issues are
listed in full below:
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“New construction of the Mactaquac Dam in New Brunswick.”

“01l fired Power Plants. Hydro electric dam nearing the end of its lifespan. No
investment in wind power.”

“mactaquac damn and point lepreau”

“upgrading the Mactaquack [sic] Dam”

“To rebuild or retire the Mactaquac hydro dam”

“Cost of replacing/repairing hydroelectric dams in the province.”

“Mactaquac Dam and what will happen with it”

“The most important energy-related issues are the development of shale gas and the
Mactacquac Hydro-electric Project Expansion.”

E |

E I I R EE

The most significant energy issue discussed was the cost of energy (Figure 5). Respondents think
this is because of poor energy accessibility, a lack of energy diversity and the energy monopoly
by NB Power. General environmental impacts and pollution were also frequently mentioned by
respondents. Although part of people have realized that developing energy can bring economic
benefits and creating job opportunities, many others are cautious on energy projects considering
its potential negative environmental impacts and effects on human health.
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How did they assess the Hydro Quebec deal and the Mactaquac decision?

This New Brunswick oversample faced some locally relevant questions that were not in the
national survey sample. First we asked how respondents saw the 2009/2010 proposal to sell NB
Power to Hydro Quebec (see Context). Most respondents (60%) saw the proposed deal
negatively in retrospect, as representing a potential loss for consumers and the province (Table
30). Most respondents did not differentiate, in fact, between the potential impacts on consumers
and the province: if they thought they would be better off as consumers, they also thought the
province would be better off, and similarly for worse off and no difference.

Do you believe that if the sale of NB Power to Hydro

Four years ago, the province of '
Quebec had gone forward that New Brunswick, as a

New Brunswick proposed selling

NB Power to Hydro Quebec. The province, would be. ..

proposal was abandoned. Better off Worse off ~ No difference Total
Do you believe that if the sale of Better off 51 8 9 68
NB Power to Hydro Quebec had Worse off 5 276 15 206

gone forward that you, as an

energy consumer, would be... No difference 19 17 100 136

Total 75 301 124 500

The potential refurbishment of the Mactaquac Generating Station was an area of more substantial
focus in the oversample survey. In general, respondents did not feel well-informed about the
issue, with only 7% saying they knew “a lot” or “quite a bit” (Table 31). Of the five who knew a
lot, three had Fredericton postal codes, and 2 Saint John. Despite a general lack of self-assessed
knowledge, most respondents (63%) preferred to see the dam rebuilt with the same or more
electric generation capacity (Table 31). The next most common answer was “Don’t know”. Only
6% believed at that time that the dam should be removed. As might be expected, a higher-than-
expected proportion of those who said they knew nothing about the discussions around the
Mactaquac said they did not know what should be done with the dam (*Single-cell chi-squared =
11.1; Table 31).

Of the drivers of those opinions about the future of the Mactaquac Dam, assessments of risk (e.g.
the potential for dam failure, or the trustworthiness in general of hydro technology) was most
often assessed as “extremely important” (Table 32). The other drivers were most often assessed
as “important”, least among these landscape impacts, which only 56% considered important or
extremely important. The rest were assessed by 69% to 80% in that range (Table 32). Yet the
priorities seemed to influence preferred outcome. Those most concerned with benefits preferred
that the dam be rebuilt with power; those most concerned with landscape impacts prefer the dam
to be refurbished but without power; and those with concerns about environmental impact (as
well as risk and cost) prefer the dam be removed (Table 33).
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The province needs to make a decision regarding the future of the Mactaquac
hydroelectric generating station in the next four to five years. The dam is
located 20km upstream from the City of Fredericton. Currently, this 660 MW
facility generates about 12 percent of New Brunswick’s power. Three
options are currently being considered. Please indicate which of these three
options you would prefer.

Retain the dam and the
reservoir (head pond)
behind it, without

Rebuild the dam
with the same or

more electrical electricity generation Remove Don’t
generation capacity capacity the dam Know Total
How much doyou  Nothing 71 10 3 49* 133
know aboutthe  Not pych 130 15 13 45 203
discussions A
regarding the future .
of the Mactaquac ;nrﬁgLUnT 0 11 10 19 130
hydroelectric Quite a
generating station? bit 22 2 3 2 29
A lot 4 0 1 0 5
Total 317 38 30 115 500

When thinking about the province’s options for the Mactaquac hydroelectric generating
station, please indicate how important the following were in influencing your answer.

Costs (to the

province, economy Benefits (to the

and/or consumers)  Risk to human province,
Impact on the to develop or health and Impact on the  economy and/or
environment maintain safety landscape consumers)
Not very 17 13 21 43 5
important
Somewnhat 34 35 37 53 21
important
Moderately 84 105 84 122 74
important
Important 194 215 163 170 232
Extremely 171 132 195 112 168
important
Mean 3.94 3.84 3.95 3.51 4.07
SD 1.04 0.98 1.11 1.20 0.86

33



Mactaquac and Beyond

Please indicate how important the following were in influencing your answer

Costs (to the Risk to Benefits (to
Please indicate which of Impact on province) to human Impact on the province,
these three options you the develop or health and the economy or
would prefer environment maintain safety landscape consumers)
Rebuild the dam 3.87 3.76 3.92 3.43 4.25
Retain the dam and the
head pond behind it 3.95 3.97 3.84 3.84 3.71
without generating
electricity
Remove the dam 4.47 4.03 4.10 3.73 3.60
Don't know 3.97 3.94 4.01 3.57 3.83
Total 3.94 3.84 3.95 3.51 4.07

Cross-tabulations assessing the importance of drivers by self-assessed knowledge about the
Mactaquac decision suggests that risk perceptions were most dominant for those who know
“nothing” or “not much” (Table 34).2 Environmental impact was more important as a driver for
those not considering themselves knowledgeable than for those who do. A general lack of
knowledge about energy made respondents less likely to state the dam should be rebuilt with
power (chi-squared 4.6) and more likely to say they do not know what should be done (chi-
squared 7.9). The inverse is true for those who say they have quite a bit of energy literacy: they
are more likely to believe the dam should be rebuilt with power (chi-squared 3.3) and less likely
to say they do not know what should be done (chi-squared 9.5) (Table 35). Exposure to
hydroelectricity makes respondents less likely than expected to say they do not know what
should be done with the Mactaquac dam (chi-squared=5.2, Table 36). In Table 35 and Table 36,
these significant counts are denoted with asterixes.

2 This excludes the five respondents who considered that they know “a lot”, who also scored it highly, but for which
the n makes the statistic unreliable.
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How much do you know about the discussions regarding the
future of the Mactaguac hydroelectric generating station?

A
Not medium  Quite a
Nothing  much amount bit A lot All
Mean Mean Mean Mean Mean Mean
(SD) (SD) (SD) (SD) (SD) (SD)
In thinking about  Environmental ~ 4.03 4.03 3.73 3.79 3.80 3.94
the_lorOVlnCe S impact (0.99) (1.00) (1.08) (1.15) (1.64) (1.04)
options for the Costs to
Mactaquac develon/ 3.80 3.86 3.83 3.76 4.20 3.84
hydroelectric maintalian (0.96) (0.98) (1.00) (1.09) (0.84) (0.98)
generating station,
please indicate Risk to human 4.05 4.09 3.71 3.52 4.40 3.95
how important the health & safety  (1.03) (1.06) (1.14) (1.45) (0.55) (1.11)
following were in  |mpact on the 3.54 3.55 3.41 3.38 4.40 3.51
influencing your  Jandscape (1.20) (1.19) (1.17) (1.32) (0.55) (1.20)
answer.
Benefits 4.03 4.07 4.13 4.00 4.40 4.07
(0.86) (0.87) (0.82) (0.96) (0.89) (0.86)
Perceived energy literacy
Opinion Nothing / Not A medium Quiteabit/alot Total
much Amount
Rebuild the dam with electricity 82* 177 58* 317
Retain the dam and the reservoir but
without generating electricity 7 18 3 38
Remove the dam 10 13 7 30
Don't know 55* 56 4* 115
Total 164 264 72 500
Exposure
No regular exposure to  Regular exposure to
Opinion hydroelectric energy hydroelectric energy Total
Rebu[ld the dam ywth the same or more 253 64 317
electrical generation capacity
Retain the dam and the reservoir (head
pond) behind it, without electricity 31 7 38
generation capacity
Remove the dam 23 7 30
Don’t know 105 10* 115
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We used multinomial linear regression to try and identify the drivers of each preferred opinion.
Females were twice as likely to say they did not know what should be done with the dam (Table
37), however, leading all three options to be more likely to be preferred by males. We know from
other work (Comeau et al., 2016) that gender is an important dimension to understand in terms of
energy issues. We thus developed separate model for each option as well as each gender, to
predict preferred outcome by a range of demographic, knowledge, and experience variables as
already described (Table 38). In order to include income as a variable, models exclude responses
of “prefer not to say”, and thus comprise 215 males (LR chi? = 146.8, Pseudo R? = 0.3305) and
223 females (LR chi? = 151.29, Pseudo R? = 0.3832). All models compare against those who
state they do not know what should be done with the dam.

Opinion Male Female Total
Rebmld_ the dam Wlth the same or more electrical 151 135 286
generation capacity

Retain the dam and the reservoir (headpond) behind

e L . ) 17 16 33

it, without electricity generation capacity

Remove the dam 15 11 26
Don’t Know 32 61 93

The most common preference stated was for the dam to be rebuilt with power. Both males and
females were significantly motivated toward this option by the benefits it represents, and cared
little about its cost. Risk, however, divided the genders: risk was negatively correlated for males
(as it was for all three options, at 99% confidence), and positively for females (though only at
90% confidence). Compared with males who did not know what should be done with the dam,
those opting for rebuilding with power were significantly more likely to have self-reported
knowledge of hydroelectricity (as for rebuilding without power), and to be conservative (as for
dam removal). For females, compared to those who did not know what should be done with the
dam, those preferring rebuilding with power self-reported knowledge about the Mactaquac issue,
and did well on the energy literacy test, although they were less likely to be educated.

The other two options were less commonly preferred by both genders, both at about a tenth of
the rebuild with power option. Despite the small n, these options revealed tell very different
stories. Compared with those not knowing what should be done with the dam, those preferring its
removal were unified by environmental motivations for their choice, though for males this was
much stronger (99% significance) than for females (90%). As with other options risk perceptions
were strongly negatively associated with the choice for males, and they also did not support
hydroelectricity in general. Males preferring this option were also somewhat significantly more
conservative than those who did not know what should be done with the dam. Female
respondents, by contrast, assessed their knowledge of the Mactaquac issue as high, and both
benefits and landscape implications of the removal option were negatively associated with their
choice.
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The middle choice, to rebuild the dam but without power, is a complex mix: cheaper to
undertake than full rebuild, yet maintaining the status quo landscape. Males and females had
completely different models for this option. Men were motivated by landscape implications of
the options, and not risk (as in other options), and reported knowledge of hydroelectricity.
Females were not significantly positively associated with any motivation for this option, with
cost the highest at 1.46. Benefits was significantly negatively associated with this option for
females, compared to those who did not know what should be done with the dam. Females
preferring this option scored high on ecocentrism, although environmental motivations were
slightly negatively associated (-1.51). Females preferring this option were younger and less
educated, and ranked their own energy knowledge as lower, than those who did not know what
should be done with the dam, although their income was somewhat higher.

Overall, for men, taking a position (i.e. not opting for “don’t know”) is more likely to be
associated with large scale thinking: general conservatism, and their self-reported knowledge of
or lack of support for hydroelectricity. Risk is never a consideration, which suggests it may be
for males who do not know what should be done. Specific positions, then, relate to whether they
are more motivated towards benefits (rebuild with power), landscape (rebuild without power), or
environment (remove). For women the story is more complex. Taking a position at either pole
(rebuild with power or remove) is more of a local consideration, associated with self-reported
knowledge of the Mactaquac issue, though their choice is fundamentally a duel (as with males)
between benefits and environment, respectively. For females risk is also a consideration for the
rebuild with power option, though we cannot know if this is because of fear of dam failure, or a
general trust in the technology of hydroelectricity. Though knowledge of the specific issue is
significant for these two most contrasting options, education is significantly negatively
associated with the two rebuild options, as is self-reported energy knowledge for the rebuild
without power option, yet tested energy literacy is positively associated for rebuild with power.
The ‘rebuild without power’ option seems for women motivated by uninformed ecocentrism.

These models reveal real differences in how males and females assess the options around an
important NB energy issue: what to do about the failing dam. Demographics and knowledge play
a much less significant role than might be expected. Education and knowledge are not linked as
might be expected, neither are environmental motivations and ecocentrism, nor support for
renewables and preference for any of the hydro-specific options explored here. Hydroelectricity
is a special case among renewables, and Mactaquac a local example of the challenges it presents.
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Rebuild with power

Rebuild without power

Remove the dam

Male (n=151) Female (n=135) Male (n=17) Female (n=16) Male (n=15) Female (n=11)

Factor +/- Z- score +/- Z- score +/- Z-score +/- Z- score +/-. Z-score +/- Z-score
Age + 0.48 + 1.22 + 0.76 - -2.17 (**) + 0.58 + 0.84
Political views ok ) ) * - -
(Conservatism) + 2.02 (**) 0.49 + 0.65 + 0.68 + 1.92 (*) 1.18
Income + 0.72 - -1.04 0.14 + 1.92 (*) + 0.58 - -0.16
Education - -0.65 - -2.19 (**) 0.4 - -2.66 (***) - -0.15 - -1.53
Ecocentrism + 1.22 + 1.62 - -1.18 + 3.17 (***) - -1.05 + 0.08
Support for renewable " 0.53 + 0.65 . -0.09 . -1.26 + 1.35 " 1.55
energy
Support for + 0.11 + 1.43 ; 1.14 + 1.03 S 2020%) - 1.25
hydroelectricity
Regular exposure to + 0.57 + 0.41 + 1.61 - -0.36 + 1.55 - -0.82
hydroelectricity
Self-reported knowledge | | 5 g (xwy . 1.16 + 0 285(%%%)  + 0.46 ; 0.17 + 0.01
of hydroelectricity
Tested energy literacy + 1.41 + 2.09 (**) - -0.01 + 151 + 0.29 - -1.03
Self-reported energy + 0.82 + 111 ; 0.74 S 2210 | o+ 0.04 + 0.91
knowledge
Knowledge of i 0.4 2030 | o+ 0.16 ¥ 0.48 ¥ 154 b 272 (k%)
Mactaquac issue

Environment + 1.31 ; -0.52 + 1.02 ; 151 + 0 288(**%) +  1.65(%

rationale

Cost rationale - SB25(RFF) - BA4(TR) |+ 0.18 + 1.46 - -0.28 1.27

Risk rationale - -2.73 (**%) + 1.74 (*) - -3.11 (***) + 0.01 - -3.26 (***) + 0.95

Landscape rationale - 0.4 - -0.87 + 2.3 (**%) + 1.16 + 1.32 - -1.71 (%)

Benefits rationale + 4.71 (***) + 2.68 (***) + 0.2 - -2.13 (**) - 0.25 - -2.52 (**)
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