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Executive summary
We take as the starting point for this Climate Change Education, Awareness, and Capacity Building
Strategy1 and Roadmap2 New Brunswick’s commitment to climate action as described in its 2016
Transitioning to a Low-Carbon Economy plan and Bill 39 introduced in the Legislature in late 2017.
The Climate Change Strategy’s recommendations emerge from three action-guiding principles: (1)
leverage, (2) target and (3) commit.
•

•

•

Leverage means working, over the short-term to collect existing climate change resources (i.e.,
climate change climate change curriculum, massive online open courses (MOOC) and other
courses), greenhouse gas management data, tools, protocols, and general climate change
content) to promote their use within New Brunswick or to adapt and expand existing resources
to meet provincial needs (including translation). These resources, can be promoted quickly
through existing or newly established communities of practice and information and delivery
hubs.
Target, means focusing, in the short-to-medium term, on engaging trusted spokespeople in a
coordinated effort to strengthen their capacity to deliver climate change messaging and
engagement efforts aimed at enhancing sector (i.e., teachers, First Nations, faith, community
and business leaders, environmental and youth group leaders, NB Power representatives, and
front-line public servants), and public understanding of climate change causes, risks and
opportunities (i.e., energy efficiency) in New Brunswick.
Commit, means investing, in the medium-to-longer-term, to create the institutional
infrastructure and change required to deliver effective climate change education, awareness
and capacity building initiatives, including providing climate services, such as modeling and
access to useable climate data and capacity building for First Nations, municipalities,
engineers, and non-government partners; and providing climate change related information and
communication and teaching resources that would build communities of practice and capacity
through outreach and training activities like webinars, workshops, conferences, summer
institutes. These services could be delivered through one or more institutions.

Together, these three action principles underpin a strategy designed to cost-effectively, and
practically advance New Brunswick’s climate action commitments relating to education, awareness
and capacity building. The time dimensions implied by the action principles are: leverage shortterm (within 12 months); target in the short-to-medium term (within 12 and up to 24 months); and
to commit over the longer-term (within 12 and up to 60 months). The Strategy is designed to
encourage short-term, lower-cost actions and to commit over the longer-term to higher-cost
actions that build institutions, resources and capacity (i.e., using Environmental Trust Fund and
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Climate Change Strategy or Strategy are used as the short-form references
Proposed implementation plan, including timeline, responsibilities and potential budget as summarized
in Part 2
2

1

expanding as carbon pricing revenue, federal funds through Low-Carbon Economy Fund to NB Power
and other federal funding become available.)
The Introduction describes the Strategy’s starting point and rationale. Part 1 covers Education and
actions within the formal education system; Awareness covers actions to engage the public in their
role as individuals/households and citizens, as well as key social, economic and institutions; and
Capacity building covers professional development and research collaboration. Part 2, the
Roadmap, covers timeline, roles and responsibilities. Figure 1 and Table 1 summarize potential
communities of practice and the education, awareness and capacity building network and a
timeline for implementation over the next three years. The recommendations from Table 1 are
Opportunities summarized in the Overall Assessment sections for Education, Awareness and
Capacity Building.
Figure 1 identifies some of the many groups and institutions that are already engaged, or need to
be engaged, to increase the effectiveness of climate change education, awareness and capacity
building efforts in New Brunswick. Research undertaken to develop this Strategy has identified
significant weaknesses in climate change education, awareness and capacity building that can only
be closed through a concerted effort to strengthen communities of practice, to share existing
resources, to build new networks, and to harden resolve so that professional certification delivers
the climate change skills and competencies needed to respond to climate change. Not all the
organizations identified in Figure 1 will need to work together to contribute to all aspects of the
Strategy. There is, however, significant overlap among education, awareness and capacity building
networks, suggesting important opportunities for synergies but also unique communities of practice
and partnerships where they are needed to implement specific recommendations. K-12 teachers,
for example, are not required to engage on professional certification efforts for professional
engineers and geoscientists, but there is a role for teachers and engineering associations and
unions to participate in strengthening awareness efforts, and teachers and engineers both have
roles to play in advancing professional certification.
The implementation recommendations summarized in Table 1 are further elaborated in Table 4
(Part 2, Roadmap) by leverage, target and commit categories over 60 months. Annual updates to
the implementation timeline are required to track progress toward implementing this Strategy over
the next five years. Appendix 1 summarizes 2017 survey results of New Brunswickers climate
change literacy. Appendix 2 includes a list of people interviewed and links to resources.
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FIGURE 1. POTENTIAL COMMUNITY OF PRACTICE AND EDUCATION, AWARENESS AND CAPACITY BUILDING NETWORK
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TABLE 1. PROPOSED IMPLEMENTATION OVER 3 YEARS, WITH SUGGESTED LEADS
Tasks
Determine response to Strategy recommendations;
engages relevant government departments in
implementation of government-focused
recommendations; identifies external partner(s) to
coordinate implementation of non-government
recommendations.
Identify options for providing financial support to
partners (i.e, through ETF or other funding
sources.)
Education
Develop Climate Action Charter with Department of
Education and Early Childhood Development to
engage school districts in bringing climate change
more fully into the classroom and into facilities
management as part of carbon neutral government
commitments. The Charter also can be used to
engage departments and agencies in contributing
to carbon neutral government. Post-Secondary
Education, Training and Labour would do the same
for its institutions.
Consider issuing a statement on climate change to
New Brunswick school districts indicating that
teaching climate change is important to student
achievement and implementation of the province’s
10-year education plan. The letter could, for
example, encourage teachers to infuse climate
change learning into science modules (on the
atmosphere, its layers, and the carbon/hydrology
cycles, as well as modules on the scientific
method, including how knowledge accumulates,
peer review); the arts (climate fiction; music and
art); and social studies (i.e., citizenship, solving
real-world problems). Leverage current efforts to
incorporate indigenous knowledge into curriculum

Lead

2018
Q1 Q2 Q3 Q4 Q1

2019
Q2 Q3 Q4

Q1

2020
Q2 Q3

Q4

DELG/PETL,
Government

DELG/PETL,
Government
DELG

DELG and
Department of
Education and
Early Childhood
Development
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Tasks
and research to explore opportunities to link
indigenous knowledge and climate change content.
Collaborate to support First Nations, First Nations
public schools, and the UNB Mi'kmaq-Wolastoqey
Centre in identifying opportunities to integrate
indigenous knowledge with climate change
curriculum.
Work with Mi’kmaq-Wolastoqey Centre; Maliseet
Nation Conservation Council; Mi'gmawe'l Tplu'taqnn
Incorporated (MTI); Wolastoqey Nation in NB
(WNNB) to incorporate First Nations experiences
with climate change and traditional knowledge
ways of knowing into environmental studies and
climate change curriculum.
Make environmental studies (including
sustainability and climate change concepts and
content) compulsory.
Facilitate a community of practice for NB postsecondary university and college educators
currently teaching climate change related content
or would like to as a vehicle for interdisciplinary
peer-teaching and professional development in NB
Support creation of professional development
opportunities for pre-service (i.e., UNB Education)
k-12 education students and in-service educators
facilitated by school districts and using existing
resources and partnering with organizations like
Learning for a Sustainable Future, The Gaia
Project, EOS Eco-Energy, and existing networks like
the Sustainability Education Alliance, Great Minds
Think Outside. NB Power and PETL also could
support this work.
Explore potential to build on existing degree
programs in forestry and engineering and
geoscience to offer master’s degrees or certificates

Lead

2018
Q1 Q2 Q3 Q4 Q1

2019
Q2 Q3 Q4

Q1

2020
Q2 Q3

Q4

DELG/Education
lead engagement
of Early
Childhood
Development and
INAC
DELG, Education
and Early
Childhood
Development and
INAC
Education and
Early Childhood
Development
UNB Environment
and Sustainable
Development
Research Centre
(ESDRC), PETL
DELG, Education
and Early
Childhood
Development

UNB ESDRC
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Tasks
in forest carbon management and climate change
adaptation (greenhouse gas accounting, and
disclosure, and climate change adaptation,
including asset management). PETL could
facilitate. Establish internship/mentoring programs
to support learner-to-job transitions.
Commit to embed climate change education into
outdoor and experiential learning to build
connectedness to nature values. Facilitate existing
networks working with school districts like the
Sustainability Education Alliance and Great Minds
Think Outside networks, The Gaia Project and EOS
Eco-Energy. Expand Great Minds Think Outside to
include all schools.
Incorporate intergenerational learning into
teaching, including in-home child-parent activities
and games that cover environmental, sustainability
and climate change themes. Implement EcoSchools initiative based on the Ontario and Green
Schools Nova Scotia models integrating
programming across curriculum, teachers and
custodians with a focus on school consumption AND
curriculum.
Awareness
Facilitate use of up-to-date research materials on
climate change communications, market
segmentation by environmental values, and carbon
pricing narratives to develop communications and
social media materials to target audience
networks. Create a climate change communications
community of practice; host webinars and events
to build capacity of trusted messengers, including
partnering with organizations like Climate Outreach
in the UK.
Coordinate outreach through face-to-face meetings
and electronic and webinar presentations, key

Lead

2018
Q1 Q2 Q3 Q4 Q1

2019
Q2 Q3 Q4

Q1

2020
Q2 Q3

Q4

Educational
delivery groups

NB Power and
education
partners

New boundary
organization or
existing networks,
including UNB
ESDRC

New boundary
organization or
6

Tasks
audiences, including NB Power spokespeople,
elected officials (NB municipal, provincial,
federal), progressive businesses and associations,
unions, First Nations, community and faith leaders,
social justice, health, environment and youth group
leaders) to build capacity to deliver a consistent
communications narrative on climate change
internally (i.e., within organizations/sectors) and
externally (the public).
Create boundary organizations or increase capacity
of existing networks and non-government
organizations to bridge the gap between climate
communication science and practitioners. Use upto-date environmental market segmentation
analysis to develop targeted approaches on climate
change communication messaging.
Capacity building
Engage labour in assessing the short-and-long term
job creation potential from the low-carbon
transition in New Brunswick and develop a jobs
training plan to build capacity.
Implement the NB low-carbon economy job training
proposal.

Embrace the Wolastoqewiyik assessment (Anwaatin,
2017) of climate change opportunities to work with
NB First Nations to build capacity through
investments from the Environmental Trust Fund and
Federal funding (INAC/Health Canada).
Use research on the health effects of climate change
in New Brunswick and other Health Canada
vulnerability assessment tools, to develop a health-

Lead

2018
Q1 Q2 Q3 Q4 Q1

2019
Q2 Q3 Q4

Q1

2020
Q2 Q3

Q4

existing networks,
including UNB
ESDRC

Province/Federal
government(s)

UNB ESDRC
(already funded)
Unions, NB
Power, PETL,
community
colleges and
universities,
provincial jobs
board
DELG

DELG,
Department of
Health, UNB
7

Tasks
focused capacity building program for healthcare
professionals, including First Nations community
healthcare providers.
Execute a health professional’s capacity building
program.
Implement a survey of the public service to assess
climate change awareness and capacity and use this
information, as well as existing Climate Insight 101
tools, to pilot a climate change capacity building
workshop for New Brunswick public servants that
includes online and in-class components.
Commission pilot climate insights 101 for the
Department of Environment and Local Government.
Make climate change programming for public
servants mandatory and incorporate climate change
competencies into evaluation frameworks.
Engage with professional certification bodies
(engineering and geoscience, forestry) to explore
voluntary and mandatory professional development
options. PETL could support.
Sponsor a meta-analysis of all Environmental Trust
Fund vulnerability assessments and community
adaptation plans.
Facilitate partners contribution to the design of a
provincial/regional climate institution (s).
Fund boundary organization(s) or existing nongovernment organizations to engage critical
stakeholders (i.e., professional associations,
municipalities, civil society, educators/students,
researchers, First Nations, youth). Options include
models based on or an amalgam of, British
Columbia’s Pacific Institute for Climate Solutions,
Prairie Climate Centre or Ouranos in Quebec and
now in Ontario.

Lead

2018
Q1 Q2 Q3 Q4 Q1

2019
Q2 Q3 Q4

Q1

2020
Q2 Q3

Q4

ESDRC (as
appropriate)
DELG/Department
of Health, UNB
ESDRC as
appropriate
DELG

DELG
DELG,
Government
UNB ESDRC

DELG
DELG
Federal,
Provincial
government(s)
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Tasks
Establish institutional infrastructure appropriate to
the needs of First Nations.
Facilitates climate change mitigation AND
adaptation research, education and communication
communities of practice.
Engage with professional certification bodies
(engineering, forestry, planners and the NGOs that
support them) to explore voluntary and mandatory
professional development options. Survey NB
professional foresters, engineers and geoscientists,
and planners to assess needs and barriers to
advancing climate change related capacity
building, certification and professional
development. Require as part of annual
professional development requirement that
professional devote a minimum number of hours
per year to climate change related content and
certification, including Engineers Canada’s
Infrastructure Resilience Professional certification.
Access Natural Resource Canada (and potentially
other funding sources) to develop, implement and
sustain climate change related programing,
certification, tools and resources for engineers,
geoscientists, foresters, planners and nongovernment organizations and institutions
supporting these efforts.

Commit to using adaptation and resiliency indicators
proposed by the Expert Panel on Climate Change and
Resiliency Results.
Contribute to NB effort, as appropriate, to
finalizing integrated set of mitigation and
adaptation indictors to track progress and tell the
story of climate change in New Brunswick.

Lead

2018
Q1 Q2 Q3 Q4 Q1

2019
Q2 Q3 Q4

Q1

2020
Q2 Q3

Q4

Boundary
organization
i.e., Engineers
Canada;
Association of
Professional
Engineers and
Geoscientists of
NB; Atlantic
Planners
Institute,
Association of
Registered
Professional
Foresters of NB;
Maritime College
of Forest
Technology, UNB,
Northern
Hardwoods
Research
Institute, and
other research
collaboratives.
PETL could
support.
DELG,
Government
DELG, province,
boundary
organization, UNB
9

Tasks

Lead

2018
Q1 Q2 Q3 Q4 Q1

2019
Q2 Q3 Q4

Q1

2020
Q2 Q3

Q4

ESDRC as
appropriate
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Part 1
Climate change education, awareness and capacity
building strategy
Introduction
We take as our starting point for this Climate Change education and awareness, capacity building,
and partnerships and collaboration strategy3 and roadmap4 the Province’s commitment to climate
action as described in its Transitioning to a Low-Carbon Economy plan released in 2016 and Bill 39
introduced in the Legislature in late 2017. This is not the Province’s first climate action plan, nor
is it New Brunswick’s first contribution to Canada’s national climate protection efforts. In keeping
with the reality that, while slow, Canada and New Brunswick have, since the early 1990s,
established important foundations for climate action. While we are not at the beginning of our
climate action journey, nor are we, however, at the end. As a result, we make strategic
recommendations designed to leverage short-term (within 12 months) action by strengthening
existing foundations, to target in the short-to-medium term (within 12 to 24 months) engage
trusted spokespersons, and to commit over the longer-term (within 12 to 60 months) to
strengthening institutions and communities of practice.
The strategy is designed to encourage short-term, lower-cost actions and to commit over the
longer-term to higher-cost actions. This approach aims to align implementation of the strategy with
existing sources of funding (i.e., Environmental Trust Fund), as well as expected revenue flows
from carbon pricing and from federal government programs like the Low-Carbon Economy Fund
($51-million provided to NB Power). The Roadmap details a suggested implementation timeline,
roles and responsibilities.
The following target audiences are critical to implementing the Strategy:
•

•

3
4

Education = formal education system (k-12), including on First Nations reserves, and covering
climate change content across the curriculum (including indigenous knowledge), and through
discrete and compulsory courses. The focus would be on preservice and in-service teachers and
administrators, and post-secondary education and professional faculties (i.e., engineering and
geoscience, forestry) to expand offerings, including master’s in climate change and all aspects
of greenhouse gas management, forest carbon management and climate change adaptation, as
well as strengthening communities of practice.
Awareness = the public, as well as social (civil society), institutional (education, government)
business (Small-to-medium sized enterprises and larger industry), and First Nations sectors,
with messaging delivered by trusted spokespersons. Spokespersons could represent NB Power,
elected officials (NB municipal, provincial, federal), progressive businesses and associations,
unions, First Nations, community and faith leaders, social justice, health, environment and
Climate Change Strategy will be used as the short-form reference
Detailed proposed implementation plan

11

•

youth groups). The goal is to build awareness among the public and key sectors to increase
support for carbon policies and solutions and to participate in initiatives like energy efficiency
programs. Coordinated messaging would link solutions (i.e., energy efficiency) to climate
change causes and impacts in New Brunswick.
Capacity building = (1) labour, with an early focus on the electricity sector; (2) professionals,
including fields requiring climate change content and greenhouse gas management and
adaptation requirements (engineers, municipal, foresters, planners, environmental and natural
resource managers, and the non-government organizations and institutions supporting these
efforts), (3) health care professionals (i.e., regional health authorities, medical officers of
health, public health and mental health professionals, and social workers, First Nations
community health workers); (4) public servants, beginning with the department of Environment
and Local Government; and (5) First Nations communities.

Framework for Climate Change Strategy

The recommendations in the Climate Change Strategy5 emerge from three action principles: (1)
leverage, (2) target and (3) commit.
•

•

•

Leverage means working, over the short-term to collect existing climate change resources (i.e.,
climate change curriculum, Massive Open Online Courses (MOOC) and other courses),
greenhouse gas management data, tools, protocols, and general climate change content) and to
promote their use within New Brunswick or to adapt and expand existing resources to meet
provincial needs (including translation). These resources, can be promoted quickly through
existing or newly established communities of practice and information and delivery hubs.
Target, means focusing, in the short-to-medium term, on engaging trusted spokespeople in a
coordinated effort to build their capacity to deliver climate change messaging and engagement
efforts aimed at enhancing sector (i.e., teachers, First Nations, faith, community and business
leaders, environmental and youth groups, NB Power, and front-line public servants), and public
understanding of climate change causes, risks and opportunities (i.e., energy efficiency) in New
Brunswick.
Commit, means investing, in the medium-to-longer-term, to create the institutional
infrastructure and change required to deliver effective climate change education, awareness
and capacity building initiatives, including providing climate services, such as modeling and
access to useable climate data and capacity building for First Nations, municipalities,
engineers, and non-government partners; and providing climate change related information and
communication and teaching resources that would build communities of practice and capacity
through outreach and training activities like webinars, workshops, conferences, summer
institutes. These services could be deliver through one or more institutions.

Together, these three action principles underpin a strategy designed to cost-effectively, and
practically advance New Brunswick’s climate action commitments relating to education, awareness
and capacity building, and partnerships and collaboration.

5

Representing education and awareness, capacity building, and partnerships and collaboration
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Leverage: Significant investments have been made over last decade or more by governments,
universities, and government-created institutions in Canada and the world to increase
understanding of the causes of, and solutions to, climate change. The Pacific Institute for Climate
Solutions in British Columbia and the Pacific Climate Impacts Consortium created in 2008, supports
university research, as one example, provides modeling services to users like municipalities and
engineers, as well as providing publicly accessible information on climate change, including its
online Climate Insights 101 series. Similar institutes have been created in Quebec, Ontario
(including a new institution to coordinate existing efforts), and Manitoba (covering the Prairies)
and discussions are underway regarding the creation of an Atlantic Climate Centre. New Brunswick
increasingly provides stakeholders interested in climate change related data, access to flood maps
and LiDAR to assist with making climate change informed decisions about land-use planning and
infrastructure and building development. Additionally, significant data and analysis exists through
projects and reports funded by the Environmental Trust Fund. What’s needed now is a coordinated
effort to make all this material accessible to users through a simple-to-use portal that includes upto-date searchable data bases (i.e., www.atantlicsolutions.ca ACASA).
New Brunswick can leverage already available climate change data, communication and education
materials and other tools and resources to build its own resources. Leveraging this kind of widely
available material means New Brunswick efforts can focus on province-specific additions at a
potentially lower cost. Leveraging existing relationships also implies targeting and committing to
organizations like The Gaia Project, EOS Eco-Energy, and the New Brunswick Environment
Network’s Sustainability Education Alliance and Great Minds Think Outside networks and their
member groups.
Target: Targeting for maximum short-to-medium-term impact suggests more than identifying
priority sectors like professional development for teachers, public servants, health professionals,
elected officials, and members of business and professional associations. It also means targeting
high-impact actions, such as making climate change training mandatory, rather than voluntary for
public servants, or making environmental education training for preservice education
undergraduates compulsory (as Cape Breton University does), rather than an elective (as Lakehead
University does), if it is offered at all (as the University of New Brunswick does). It implies a
priority focus on creating communities of practice for educators teaching climate change; it implies
a train-the-trainer focus.
Commit: Committing for the long-term means multi-year funding and institution building to create
research collaboratives, as well as education, awareness and capacity building partnerships and
communities of practice. Models include the Pacific Institute for Climate Solutions in British
Columbia or Ouranos in Québec, and EcoSchools and Green Schools programs already operating in
Ontario and Nova Scotia. New Brunswick has committed to creating a Climate Fund to invest in
greenhouse gas reduction projects at the household, business and industry levels using revenue
generated through reprofiling existing taxes. While the Climate Fund will focus in the near term on
existing government spending that generates climate change benefits, over the longer term, the
Climate Fund could generate revenues from carbon pricing on industry and consumers that would
support investment outside of government to implement this proposed strategy. Bill 39 makes
specific reference to allowable expenditures for public education, outreach and engagement
13

related to climate change. In the meantime, the Environmental Trust Fund (ETF) remains a
critically important source of investment in climate change education, awareness and capacity
building. The ETF could enhance its long-term effectiveness through multi-year commitments to its
partners and through supporting meta-analysis assessments of completed research that would be
available through a searchable database. In late 2017, NB Power also received $51-million from the
federal Low-Carbon Economy Fund to invest in energy efficiency covering all fuels. NB Power has
an opportunity through this federal funding and Energy Utilities Board approved spending on energy
efficiency to meet its objectives for reducing energy consumption, while advancing provincial
objectives in this strategy for climate change education, awareness and capacity building.
The federal government also is working with provinces and territories to define climate services it
can provide and/or support regionally, including creation of institutions like an Atlantic climate
centre. A review of these existing institutions shows an institutional structure involving multiuniversity consortiums focused almost exclusively on modeling and adaptation research and tools
development. The social sciences and education have been less supported or represented in these
existing institutions, a gap which can and should be closed. Discussions with federal agencies aimed
at providing climate services and potentially funding regional and Atlantic capacity also could
support implementation of the Strategy.
The remainder of this report is divided into two main sections: Part 1 covers education, awareness
and capacity building. Education State of Play covers education and actions within the formal
education system; Awareness State of Play covers actions to engage the public in their role as
individuals/households and citizens; and Capacity Building State of Play covers professional
development opportunities. Part 2 focuses on the roadmap and covers timelines, roles and
responsibilities.
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Climate change education: State of play
Provincial commitments in the Climate Change Action Plan:
#9: Incorporate climate change into education at all levels, including experiential learning and
connecting learners with climate change initiatives in their local communities.

Introduction
Human-induced climate change challenges social, environmental and economic paradigms. At the
level of society, climate change challenges us to question how a consumer and materialistic
culture, or the way that we live, contributes to the causes of and solutions to climate change. Just
as importantly, the social dimensions of climate change call on us to think about questions of
justice and equality and the ethical implications of doing harm to people today and to future
generations as we continue to pollute the air knowing that doing so will increasingly affect the
Earth’s climate system. Environmentally, climate change challenges us to think about the role of
science in social decision-making; to open our minds to whole-system effects, including one
atmosphere, one Earth; irreversible effects; to the idea of what “dangerous” interference is, and
to absorb the implications of having entered the Anthropocene, a geologic period dominated by
human influence. Economically, climate change challenges us to think about our assumptions of,
for example, the definitions of “efficiency”, “cost-effectiveness”, “utility”, and “value”, as well as
policies to “internalize” the “externalized” costs of climate altering pollution. Importantly, the
economics of climate change challenge ideas of what cost-benefit analysis is and what it can do
and cannot do, ideas of what quality of life and flourishing are, and how to value “new energy”
versus “old energy” as the world moves to transition away from fossil fuels (like oil, coal, and gas)
and toward renewable energy (hydro, solar, wind, biofuels) to run the global economy. Climate
change is much more than a natural science issue.
Is our education system engaging learners on climate change in ways that explore the complexities
and challenges to the dominant social paradigms? Not according to a growing body of evidence,
including a recent study (Bieler, Huluza-DeLay, Dale, & McKenzie, 2018), which reviewed the
alignment between provincial and territorial climate policies and education policies and
curriculum. These researchers note that where climate change is included in climate change action
and education policies, the focus is on smart growth and eco modernist discourses and conclude
that “there are many areas of climate-related substantive issues that are left almost entirely
unaddressed within the examined policies, leaving K-12 students underprepared for climate
mitigation and adaptation into the future,” (p. 30).
Climate change is a right here, right now issue that engages each of us, directly or indirectly. From
the places where we live or care about to the work that we will do throughout our careers, climate
change will be an issue influencing the things that matter to us all. Our goal then should be to
nurture in learners the capacity to understand how climate change relates to them, the role each
of us can play in responding to its impacts and providing solutions, whether we come to that role
through the social, environmental, economic, consumer or citizen dimensions. At the practical
level, our objective should be to give learners the capacity to understand the context of climate
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change, to be able to find information about climate change when they need to, and to be able to
interpret and act appropriately on what they find.
Canada and the provinces, including New Brunswick, agreed at the end of 2016 to a new climate
plan for the country and for our province. Bill 39, the province’s Climate Change Act, which will
come into effect in 2018, includes the creation of a Climate Fund that can, among other things,
invest in public education, outreach and engagement related to climate change. National
assessments by education scholars show weak progress in incorporating climate change content into
curriculum and that where there has been action, the focus has not been holistic. Rather, the focus
of climate change education has been constrained to school energy efficiency (Bieler et al., 2018;
Henderson, Bieler, & McKenzie, 2017). These researchers point to several gaps that need to be
addressed by educators:
Policies largely fail to address the following topics: a) ways of adapting vulnerable
school infrastructure to climate impacts, especially in northern and remote
communities; b) specific initiatives for teacher professional development…; c)
stronger ways of integrating leading edge climate change science and research into
subject area learning outcomes not only in STEM disciplines but also across the arts
and humanities, only briefly addressed in a few curriculum guides; d) climate
change pedagogy, which is entirely absent from discussions; e) the intersection of
climate change and disaster risk reduction education, which is an area that is often
discussed in the climate education literature (e.g., Kagawa & Selby, 2012), and f)
minimal attention to climate justice dimensions although there was some
reference to Indigenous communities and Indigenous knowledge systems in two of
the four case study provinces, (Bieler et al., 2018, p. 30).
There remains a critically important need to align national and provincial climate and education
policy that builds on the growing body of evidence showing critical gaps between policy and
education. These gaps could be narrowed with increased financial support to leverage, target and
commit to climate change education. Commitments to carbon neutral government also represent
an opportunity to engage the education system more fully in meeting provincial neutrality goals.
British Columbia used a Climate Action Charter where the province and boards sign an agreement
to participate in securing greenhouse gas reductions, but also to educating students and families
about climate change. New Brunswick could pursue Climate Action Charter Agreements with its
schools to achieve similar purposes, including the broader set of climate change related outcomes
identified by Bieler et al, 2017).

Learning Objectives
In general, a climate literate person understands the essential principles of Earth’s climate system,
knows how to assess scientifically credible information about climate, communicates about climate
and climate change in a meaningful way, and can make informed and responsible decisions about
actions that may affect climate.
New Brunswick learners should, appropriate to their age and capacity, graduate as young adults
capable of understanding and reasoning about the:
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•

•

Natural and Social Science basis for natural and human-induced climate change covering:
causes, impacts, risks and opportunities; mitigation (solutions) and adaptation (figuring out
how to deal with the impacts of a changing climate), complexity, systems effects,
uncertainty, scenarios/projections.
Sociological dimensions of climate change, including ethics, political economy (local,
provincial, federal, international), formation of public opinion, and the role of media and
social movements, sense of place/community resilience/vulnerability, economics
(capitalism/consumerism).

These general learning outcomes should be accomplished through ensuring learners have a:
1. General competency to describe the causes and potential impacts of climate change for
environmental, social and economic systems globally, and in Canada, including New
Brunswick.
2. Deepened understanding of the complexity associated with the science of climate change,
how scientific understanding evolves, and its limitations in directing a socio-political
response.
3. Capacity to describe the regional, national and global implications of the impacts and
solutions to climate change, including regional implications in Canada of the shift to a clean
energy system, and the implications for the nature of work in forestry and environmental
management.
4. Ability to research climate change-relevant sources of information, to cite climate-relevant
references appropriately in papers and presentations, and to participate in class
discussions/debates and role-playing games.
Climate change relevant natural science competencies include understanding and capacity for
critical reasoning about:
•
•
•
•

Earth systems, particularly the atmosphere, hydrosphere, geosphere and biosphere, and the
carbon, hydrologic and energy cycles
Laws of thermodynamics
The scientific method, including probability/statistical uncertainty
Climate change impacts and risks at the level of natural systems

Climate change relevant social science competencies include understanding and critical thinking
about:
•
•

Social systems effects, including political, economic, energy, health
The influence of worldviews and identity, social movements, environmental and
anthropocentric values

State of Climate Change Education in New Brunswick
New Brunswick’s 10-Year Education Plans for the kindergarten to grade 12 Anglophone and
Francophone sectors (Province of New Brunswick, 2016a, 2016b) do not mention sustainable
development, environmental education or climate change. Students may, unless teachers choose to
do so, never be exposed to climate change until grade 10-11 when environmental studies courses
are available as an elective or until a teacher ensures that modules on weather and climate change
are taught in Grades 9 or 10. Given that these Grade 9-10 modules on weather and climate change
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do not integrate strongly with course curriculum in future grades, overworked and time-pressed
teachers make the pragmatic choice of not teaching the weather and climate change modules. The
province, does however, aim to ensure students graduate with competencies that could be
developed through climate change-related concepts and content.
Anglophone competencies include: making informed decisions about learners’ overall wellness;
taking initiative, persevering and embracing innovation and improvement; understanding global
issues, valuing diversity, and collaborating to improve their world; and being curious, reflective
problem-solvers and effective communicators (p. 6). Francophone competencies include: socioemotional competency, cognitive competency, and communication competency and a graduate
profile that includes: living a balanced life, living as engaged and ethical citizens, and developing a
desire for lifelong learning (p. 4). Objectives for achieving these competencies are summarized in
Table 2. Table 3 summarizes key areas of focus for objectives where climate change content could
contribute to outcomes.
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TABLE 2: 10-YEAR EDUCATION PLAN OBJECTIVES

Anglophone Objectives
#1 Ensure all learners value diversity and have a
strong sense of belonging
#2 Ensure all pre-school children develop the
competencies they need to be successful in school and
in life
#3 Improve literacy skills for all learners
#4 Improve numeracy skills for all learners
#5 Improve learning in, and application of, the arts,
science, trades and technology for all learners
#6 Meet the needs of First Nation learners and ensure
that provincial curriculum is reflective of First Nation
history and culture
#7 Ensure all learners develop the knowledge, skills
and behaviours needed to continually adapt to, and
thrive in, their environment
#8 Improve levels of French language literacy to help
all learners access a variety of bilingual opportunities
and life experiences
#9 Foster leadership, active citizenship and an
entrepreneurial mindset

Francophone Objectives
#1 Career and life readiness–Ensure that all students develop
the competencies they need to achieve their career and life
readiness plan
#2 Wellness–Ensure all learners develop the skills that will
help them live fulfilling and healthy lives
#3 Identity-building–Incite all learners to build their
identities and develop a sense of belonging to the Acadian
and Francophone community
#4 Citizenship education and diversity–Encourage learners to
be open to diversity and to participate in the growth of their
community
#5 First Nations–Ensure all students value and understand
the culture and history of First Nation People and support
First Nation students’ identity building
#6 School and life readiness–Maximize the school readiness
of all children in order to close the achievement gap
#7 Literacy–Improve learners’ literacy skills
#8 Numeracy and science, engineering and technology–
Improve all learners’ numeracy and science, engineering and
technology skills

19

TABLE 3: 10-YEAR EDUCATION PLAN AREAS OF FOCUS
Anglophone Climate Change Education Opportunities
Objective #1: Ensure all learners value diversity and have a
strong sense of belonging.

•

•

•

•

Promote cultural identity, language options and
understanding of diversity to strengthen learner
appreciation of the differences and uniqueness of
others.
Enhance opportunities to connect learning to the
larger world through real-life learning experiences
(experiential learning) to promote and sustain
engagement.
Enhance opportunities for learners to contribute to
the life and functioning of their learning environment
to increase their sense of ownership and
engagement.
Ensure all learning environments are physically,
socially and culturally inclusive and are responsive to
the diversity of learners and their families.

Objective #3: Improve literacy skills for all learners.

•
•
•
•

Increase early learners’ ability to use and understand
language to provide a solid foundation for learning.
Provide learners with quality experiences, instruction
and assessments throughout the system to ensure
they achieve the highest levels of literacy.
Provide training and coaching for educators in high
yield teaching strategies to best serve learners’
diverse needs.
Provide effective, timely and targeted literacy
interventions to ensure that the needs of the range
of learners are met.

Francophone Climate Change Education Opportunities
Objective #2: Wellness–Ensure all learners develop the skills that
will help them live fulfilling and healthy lives.
• Active healthy lives: Provide all learners opportunities to
participate in learning and life experiences that will help
them adopt behaviours and develop the necessary skills to
lead active healthy lives.
• Mental health in the learning environment: Provide all
learners the opportunity to participate in learning and life
experiences that will help them develop mental health
components at school: autonomy, competence, relatedness
and generosity.
• Healthy relationships: Provide all learners the opportunity to
participate in learning and life experiences that will help
them develop the necessary interpersonal skills to adapt to
various social situations.

Objective #3: Identity-building–Incite all learners to build their
identities and develop a sense of belonging to the Acadian and
Francophone community.
• Positive relationships with language and culture: Provide
opportunities for all learners to participate in learning and
recreational activities that foster the development of a
positive relationship with the French language and with
Acadian and Francophone culture.
• Expression of identity through the arts: Provide opportunities
for all learners to use various art forms as an expression of
their identity.
• Past and present contributions of the Acadian and
Francophone community: Provide opportunities for all
learners to acquire an understanding and appreciation of past
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Anglophone Climate Change Education Opportunities

Francophone Climate Change Education Opportunities
and present contributions of New Brunswick’s Acadian and
Francophone community to the province and the country.

Objective #4: Improve numeracy skills for all learners.

Objective #4: Citizenship education and diversity–Encourage
learners to be open to diversity and to participate in the growth
of their community.
• Critical and creative thinking: Provide all learners opportunities to grow in a learning environment that fosters the
development of critical and creative thinking.
• Diversity: Encourage all learners to be open to others and the
world in a learning environment where diversity is recognized
in all its forms as being essential to personal development
and the growth of the community.
• Engagement in school life: Provide all students opportunities,
during their schooling, to experience citizenship in all its
forms by contributing to school life and to school operations.
• Citizen engagement: Provide all students, during their
schooling, opportunities to look at various issues so that they
can initiate, carry out and manage projects that will fulfil
real needs in their community and in society.

•

•

•
•

Increase early learners’ access to quality learning
environments that foster the development of
foundational concepts in numeracy to position them
for future success in this area.
Provide learners with quality experiences, instruction
and assessments throughout the system to ensure
they can readily apply mathematical concepts to
real-world situations and develop an appreciation of
the value of mathematics.
Provide training and coaching for teachers in highyield teaching strategies to best serve learners’
diverse needs.
Provide effective, timely and targeted numeracy interventions to ensure that the needs of the range of
learners are met.

Objective #5: Improve learning in, and application of, the arts,
science, trades and technology for all learners.
• development of foundational concepts in science, the arts
and technology to position them for future success in
these areas.
• Provide additional learning experiences prior to high
school in the arts, science, trades and technology to
enhance student awareness of course choices in Grade 11
and Grade 12 that could lead to potential careers in these
fields.
• Increase opportunities that require learners to apply
knowledge and skills within and across disciplines to
innovate and solve real-world problems.

Objective #5: First Nations–Ensure all students value and
understand the culture and history of First Nation People and
support First Nation students’ identity building.
• History of First Nation People: Provide opportunities for all
students to learn about the history of Canada’s First Nation
People, particularly with respect to treaties and residential
and day schools.
• Past and present contributions of First Nation People: Provide
opportunities for all students to learn about and develop an
appreciation of First Nation cultures, as well as past and
present contributions to the growth of New Brunswick and
Canada.
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Anglophone Climate Change Education Opportunities
• Review high school course selections in the arts, trades
and technology, with a view to revising, developing and
clustering courses to address labour market and industry
requirements and explore ways to ensure they are accessible to students in all high schools.
• Provide targeted learning experiences to create interest
in and increase competencies in coding and
cybersecurity.
• Provide training and coaching for teachers in high yield
teaching strategies to best serve learners’ diverse needs.
• Provide effective, timely and targeted interventions to
ensure that the needs of the range of learners are met.

Francophone Climate Change Education Opportunities

Objective #6: Meet the needs of First Nation learners and ensure
that provincial curriculum is reflective of First Nation history and
culture.

Objective #6: School and life readiness–Maximize the school
readiness of all children in order to close the achievement gap.
• Prevention: Support parents to help their child achieve
optimum development by proposing a single point of access
to promote and facilitate access to services, programs and
resources.
• Detection: Identify early the risks of delayed development in
children and vulnerability factors in families.
• Intervention: Intervene early with children and parents,
depending on the intensity required, to meet their needs
within their environment.

•

Create professional learning opportunities for educators and support staff to have an understanding of
and appreciation for First Nation historical and
cultural contributions.

Objective #7: Ensure all learners develop the knowledge, skills
and behaviours needed to continually adapt to, and thrive in,
their environment.
• Support the development of learners’ resilience and socialemotional well-being to ensure they have the strategies
needed to cope with a variety of challenges they will
experience in life.
• Increase learners’ and families’ understanding of the
importance of physical well-being with an emphasis on
making positive choices regarding fitness, nutrition and
sufficient rest.

Objective #7: Literacy–Improve learners’ literacy skills.
• Critical and media literacy: Provide opportunities for all
students to develop critical and media literacy skills so they
can apply them in various learning and life settings.
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Anglophone Climate Change Education Opportunities
• Support the cognitive, physical, social and emotional
development of learners who are impacted by various factors
of vulnerability.

Francophone Climate Change Education Opportunities

Objective #9: Foster leadership, active citizenship and an
entrepreneurial mindset.
• Create additional opportunities for learners to demonstrate
initiative and show leadership.
• Ensure learners at all levels (K-12) participate in engaging
projects that build an entrepreneurial mindset, spark
curiosity, nurture creativity, and address real world
problems.
• Engage learners in problem-based contexts to help them
become socially responsible citizens.

Objective #8: Numeracy and science, engineering and technology–
Improve all learners’ numeracy and science, engineering and
technology skills.
• Science in various settings: Provide opportunities for all
learners to develop science and technology skills so they can
apply them in various learning and life settings.
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The causes and effects of climate change touch on all 10-year education plan objectives and
priority actions as summarized in Tables 2 and 3. It should also be noted that teacher certification
requirements do not include requirements to demonstrate competence relating to the holistic and
ecosystem-based thinking required of environmental studies and climate change. The failure to
address climate change, particularly its growing impacts and the need to adapt, has the potential
to undermine the province’s capacity to meet its long-term education objectives. Consider, for
example, objectives relating to health and well-being and a sense of belonging. Climate change
impacts such as flooding and extended power outages, which New Brunswick children have already
experienced, can undermine well-being and cause ecoanxiety, a “chronic fear of environmental
doom,” (Clayton, Manning, Krygsman, & Speiser, 2017, p. 69). The American Psychological
Association (APA) assessment of the mental health effects of climate change summarizes research
showing that:
Following disasters, damage to social or community infrastructural components, such
as food systems and medical services, results in many acute consequences for
psychological well-being. In contrast, gradual impacts of climate change, like
changes in weather patterns and rising sea levels, will cause some of the most
resounding chronic psychological consequences. Acute and chronic mental health
effects include the following:
o
o
o
o
o
o
o
o
o
o
o
o
o
o

Trauma and shock
Post-traumatic stress disorder
Compounded stress
Strains on social relationships
Depression
Anxiety
Suicide
Substance abuse
Aggression and violence
Loss of personally important places
Loss of autonomy and control
Loss of personal and occupational control
Identity
Feelings of helplessness, fear, fatalism, solastalgia (The lived experience of
negatively perceived change to a home/community environment), and ecoanxiety
(Clayton et al., 2017, p. 28)

The APA researchers argue that a changing climate can negatively affect community “well-being
through loss of identity and cohesion, hostility, violence and interpersonal and intergroup
aggression”. In keeping with objectives in the Province’s 10-year education plan, strengthening
resilience is essential to dealing with the physical and mental health impacts of climate change.
The mental health assessment recommends efforts to help individuals:
•
•
•
•
•

Build belief in one’s own resilience.
Foster optimism.
Cultivate active coping and self-regulation skills.
Maintain practices that help to provide a sense of meaning.
Promote connectedness to family, place, culture, and community (p.7).
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The health effects of climate change can also undermine learning overall as students as they deal
with personal and household stress related to extreme events. Family life can also be upset
through dislocation, or family members working in fields affected by the solutions to (oil industry,
coal) or the impacts (forest fires; wind events) affect work. Literacy and numeracy objectives can
be advanced through exposure to the growing field of climate literature and arts, as well as
learning to assess school, household or community greenhouse gas emissions and solutions.

Current approaches not working
The underlying pedagogical assumption underlining environmental and sustainability education has
been the infusion model where environmental and sustainability concepts and content are
integrated within existing curriculum. Climate change content to the degree it is taught at all, is
also brought into the curriculum under the infusion model. Infusion is increasingly challenged as a
model to effectively advance environmental, sustainability and climate change education (Karrow,
DiGuiseppe, Elliott, Gwekwerere, & Inwood, 2016). Longer-term structural changes to the
environmental, sustainability and climate change education are required.
Importantly “teaching for the values of sustainability cannot simply be teaching “about”
sustainability; it must be about teaching and learning that is, at its heart, relational,” (Howard,
2016, p. 18). In the short-to-medium term, the United Nation’s 17 sustainable development goals
provide a new opportunity to advance understanding of the relational, interconnected dimensions
of sustainability that could advance 10-year education plan objectives relating to leadership and
citizenship. The UN Sustainable Development Goals also include “climate action, affordable and
clean energy, and responsible consumption and production providing important cross-curriculum
teaching opportunities.
A missed opportunity in both the Anglophone and Francophone 10-year education plans is that the
health and well-being objectives fail to make the relational link among humans AND the non-human
world and its fundamental importance to our capacity for good health and well-being (sustainable
development goal #3). The New Brunswick Environment Network’s Great Minds Think Outside
initiative, funded in part by the province, does link to health and well-being 6. The program is an
outdoor-based professional development program for in-service teachers. The need to link outdoor
education and connectedness to nature values with climate change education may not at first seem
obvious. A significant body of evidence, however, shows that connectedness to nature values are
strongly correlated with the pro-environmental norms and environmental behaviours needed to
respond to climate change (Bamberg & Moser, 2007; Dietz, 2016; Gifford & Nilsson, 2014; Steg,
2016). We also know that educational attainment has been identified as the most important
predictor of people’s awareness of climate change (Bieler et al, 2017 citing Lee et al., 2015, p.
1014).
Truth and Reconciliation process and efforts to better integrate First Nations relational values,
teachings, and indigenous knowledge into environment, sustainable development, and climate
change curriculum and research is another opportunity to integrate objectives and take a holistic
approach. Unfortunately, few jurisdictions are doing so. Most provinces fail to integrate indigenous

6

http://www.nben.ca/index.php/en/great-minds-think-outside
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knowledge into climate change curriculum. Again, citing Bieler et al (2017), in their policy brief for
the Sustainability and Education Policy Network (SEPN) assessing k-12 curriculum alignment with
climate change policy, researchers ranked New Brunswick last among all provinces and territories
because education policy makes no mention of climate change and the climate change plan
provides limited detail about its commitment to climate change education. The researchers
recommend education policy-makers align their education policies with targets and strategies laid
out in climate policy and that responses to climate changed “need to go beyond emissions. Whole
school sustainability approaches include sustainability within governance, curriculum, research and
community engagement, in addition to operations” (p.2).
In a separate study assessing climate change and policy alignment in post-secondary institutions,
Henderson, Beiler, McKenzie and Chopin (2017) found that out of 50 higher education institutions
assessed, only 44% had climate policies and again the focus was disproportionately on operations.
On a positive note, the University of New Brunswick (UNB) is nearing completion of its own
institutional climate action plan (funded by the Environmental Trust Fund), and it does include a
commitment to improving climate change curriculum content alongside targets for emissions
reductions from buildings and transportation. Staff at UNB’s Environment and Sustainable
Development Research Centre (ESDRC) have completed an initial inventory of courses offered at
New Brunswick universities and colleges that have discrete or related climate change curriculum
content. The inventory, while in its early development, found 139 undergraduate courses and 47
graduate level courses with some connection to climate change. The next step is to elaborate
exactly what that content is, or could be, and to continue to close gaps in the inventory.
Additionally, NB degree granting institutions need to consider offering a BSc in environmental
science and master-level degrees like the University of Waterloo, a Master in Climate Change
program. The University of Prince Edward Island and St. Francis Xavier University are in the
approval stages for undergraduate climate change programs. There are also opportunities to certify
forestry students in forest carbon management as is currently offered online at Michigan State
University through its master’s program. NB forestry programs (i.e., at UNB and Maritime College of
Forest Technology) could offer the certificate or encourage students to take an online version as
offered at Michigan State. Engineering and geoscience students could also be offered a Master
option in climate change adaptation as is offered at Carnegie Mellon. Students should be
encouraged to access, learn about and participate in activities and tools provided by Natural
Resources Canada’s Adaptation Platform, including its forestry community of practice, and be
trained in how to use forest carbon offset protocols. There are discussions underway with
representatives from federal and provincial governments, UNB’s Faculty of Forestry and
Environmental Management and industry regarding the creation of a research collaborative. If
created, it could support forest carbon management education, training and professional
development of forest researchers and forestry professionals.
Education practitioners have also noted that environmental and sustainability concepts and values
are contested (Council of Ministers of Education Canada, n.d.) and comments from interviewees
suggest that some educators believe that environmental studies courses are “too ideological” and
too focused on “creating activists” at the expense of “scientific facts”. The failure of education
administrators to meet the promise of their commitments to environmental and sustainability
education since the early 1990s means that bottom up, teacher-led efforts to bring environmental,
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sustainability and climate change concepts and content into the classroom have been required.
Greater inclusion, through compulsory and discrete courses at all levels and across all curriculum,
rather than electives and relying so heavily on external partners could begin to accelerate progress
toward greater graduate capacity to reason about and participate in environmental, sustainability
and climate change solutions and decision-making.
Howard (2016), writing about the state of environment and sustainable development education in
Nova Scotia, notes that environmental education that makes direct links to the health, well-being,
and economic prosperity of communities in Nova Scotia depends on donor-funded NGOs, such as
the Ecology Action Centre, based in Halifax, and the Atlantic Coastal Action Program (ACAP) in
Cape Breton. The situation is the same in New Brunswick with school districts and the Department
of Education and Early Childhood Development relying heavily on the good and essential work of
participants in the Sustainability Education Alliance and Great Minds Think Outside networks,
including The Gaia Project, EOS Eco-Energy, and Ducks Unlimited that deliver in-class modules and
programming on energy literacy and conservation and increasingly climate change mitigation and
adaptation solutions. Other important providers include Nature NB, the Falls Brook Centre and the
Conservation Council of New Brunswick (Learning Outside) make contributions to in-class and
outside learning and can enhance their climate change content and activities. The Environmental
Trust Fund has been a long-time supporter of these activities. NB Power financially supports
education initiative through groups such as The Gaia project and EOS Eco-Energy. The National
Sciences and Engineering Research Council has recently funded outdoor education projects,
including at CCNB and the Falls Brook Centre.

Shining lights
Masters of Climate Change – A Program and Certification at the University of Waterloo
Launched in 2013, the Masters of Climate Change program at the University of Waterloo states it is
a 12-month, full-time program, that brings in a diversity of students from different educational
backgrounds. The program immerses students in the dynamic and ever-changing fields of climate
change science, management, and policy (Geography and Environmental Management, 2018). The
program states it is suitable for mid-career professionals with regards to upgrading their climate
change knowledge and skill-sets to better understand the challenges climate change places on their
profession (Geography and Management, 2018).
From the Masters of Climate Change site, the learning objectives of the program state: “The
Master of Climate Change (MCC) program provides an interdisciplinary academic environment with
the goal of developing graduates who understand the socio-political, technological and
institutional complexities associated with the transition to a low carbon economy and climate
resilient adaptation. It prepares graduates for ethical, innovative and effective professional
practice in diverse careers related to climate change in government, civil society, business and
local/international development (Geography and Environmental Management, 2018).”
The learning outcomes stated on the Masters of Climate Change website match up well with the
learning outcomes and lessons/objectives offered at UNB in the Master of Environmental
Management program. Both programs offer classes that expect the student to achieve the following
learning objectives by the end of their degree:
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•
•
•
•

•
•
•

Understanding the dynamic and constantly evolving problems associated with climate
change;
Demonstrate a thorough understanding and competence in interpreting climate change
science, research, management, and policy work;
Demonstrate the ability to apply current climate change science, management, and policies
to new problems that arise related to climate change;
Demonstrate professional capacity at the academic level with regards to ethical and sound
decision-making in the diverse academic and professional situations (Geography and
Environmental Management, 2018);
Demonstrate clear and concise communication (oral, visual, and written) skills with regards
to developing ideas, results, and conclusions;
Acknowledge the limitations and complexity associated with climate change science,
management, and policy; and
Demonstrate an understanding of the complex social, political, and cultural differences in
the world and how these complexities affect climate change science, interpretation, and
research around the globe.

The program aligns it learning objectives under the three Working Groups of the United Nations
Intergovernmental Panel on Climate Change (IPCC):
•
•
•

climate change science,
vulnerability, impacts and adaptation, and
mitigation (greenhouse gas emission reduction and carbon sequestration).

The three core courses mandatory to take during the MCC program at University of Waterloo are
defined by the three Working Groups listed above by the IPCC. This core group of courses is the
backbone of the Master of Climate Change certification at Waterloo. A comparison of the courseload between the MCC program at Waterloo and the MEM program at UNB:
Course-Requirements
Masters Climate Change (University of
Master of Environmental Management
Waterloo)
(University of New Brunswick)
Three Core Climate Change Courses
8 Core Environmental Management Courses
Three Climate Change Electives
Two Open Electives
Two Open Electives
One Field Camp
One Milestone Project (research paper or
One Final Masters Project
work-term)
The MCC program offered by the University of Waterloo focuses their three core courses and the
foundation of their program on the three Working Groups as listed above by the UN’s IPCC. These
three foundational pillars make up the core of the program and the rest of the climate change
electives and open electives are similar to the courses offered at UNB.
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Michigan State University
Graduate Certificate in Forest Carbon Science, Policy, and Management
This Graduate Certificate is offered online and equips students with the interdisciplinary tools and
conceptual backgrounds to plan, implement, manage, and evaluate forestry-based climate change
mitigation projects (Forest Carbon and Climate Program, 2018). Participants in the Certificate
program learn the scientific foundations of climate change and forest-climate interactions, how
forest management affects forest carbon balance, forest carbon markets, the social context of
forest carbon sequestration, and the tools for measuring, monitoring, and accounting for forest
carbon - including satellite imagery, remote sensing, and integrated carbon sequestration models
(Forest Carbon and Climate Program, 2018). The program is made up of three mandatory courses
(Forest Carbon and Climate Program, 2018):
•
•
•

Human Dimensions of Forest Carbon Management (FOR 833)
Forest Carbon Policy, Economics, and Finance (FOR 835)
Measurement and Monitoring of Forest Carbon (FOR 837)

Graduate Certificate in Forest Carbon
Science, Policy, and Management (Michigan
State University)
Human Dimensions of Forest Carbon
Management
Forest Carbon Policy, Economics, and Finance
Measurement and Monitoring of Forest Carbon

Graduate-level Forestry Courses offered at
UNB that are a closest equivalent
Problems in Forest Ecology (FOR 6453),
Management Strategies for Forest Operations
(FOR 6753), Management of Forest Biodiversity
(FOR 6833)
Forest Economics (FOR 6123), Forest
Engineering Economics (FOR 6153)
Forest Mensuration (FOR 6203), Statistical
Methods in Forestry (FOR 6243)

This kind of program fits well within existing Forestry curriculum. The need for integration of
forest-carbon research and sciences into the Forestry department is a gap that needs filled.

State of teacher education
A national assessment of progress toward environmental education training of preservice teachers
by the Council of Ministers of Education, Canada (CMEC) shows that the United Nations Decade of
Education for Sustainable Development (2005 to 2014) stimulated “modest, but promising progress
toward reorienting teacher education to address education for sustainable development” (Swayze,
Creech, Buckler, & Alfario, 2012)7. Lack of institutional commitment means “ESD adoption is still
primarily an individual faculty member commitment rather than a faculty-wide response,” (p. 4).
These results are consistent with other research finding “environmental education has been widely
acknowledged as being important, its presence in preservice teacher education programs has
remained limited” (Karrow et al., 2016, p. 6). The authors go on to note that “despite policy
7

The CMEC survey of university faculties of education was not completed by the University of New
Brunswick, nor the University de Moncton; St. Thomas did participate.
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frameworks that tend to marginalize the provision of IT-EE [Initial teacher environmental
education], there continues to be an amazing variety of hopeful IT-EE praxis in faculties of
education across Canada,” (p. 13). Nonetheless, the researchers find that “curriculum and program
policies fall short and urgently require overhaul to include meaningful IT-EE,” (p.13) and
recommend further research into whether the ‘infusion model’ (incorporating
environmental/sustainability into existing curriculum) works and whether compulsory IT-EE courses
would improve learning and competency outcomes.
One consequence of not providing teachers the resources they need to feel competent to teach
climate change is that teachers avoid the topic because they do not believe they have the
professional capacity to teach it. The interdisciplinary nature of climate change suggests multiple
knowledge gaps are at play for “most teachers since new scientific, political, economic,
sociological, ethical, and other knowledge is rapidly emerging.” Knowledge gaps have been
identified by researchers as an important barrier to teaching climate change. Even more
worrisome, some suggested (anecdotally, and in the literature) that teachers also avoided the topic
because of parental push-back or because they felt climate change is too ‘political’ or
‘controversial’ and because of worries about the emotional or depressing aspects of climate change
when emotional engagement is considered important to engaging on the issue (Berger, Gerum, &
Moon, 2015, p. 155).
Preservice training and in-service professional development needs to help teachers feel competent
about addressing controversial issues. Education practitioners suggest that the failure to equip
teachers means they often shy away from controversial subjects for fear of complexity, bias or
backlash, or increasing ecoanxiety. The result is less effective engagement of learners in making
sense of the complex and complicated world around them. The lack of province-wide education
policies that include environment, sustainability and climate change education outcomes in the
curriculum, and a lack of support for teaching controversial issues, are symptoms of a process stuck
at the early adopter stage. Teachers also avoid topics like climate change out of real concern over
increasing ecoanxiety in students. Climate change can be taught in ways that nurture hope and
agency as is currently the case with ENVS 2023 at the University of New Brunswick. It is
discouraging to see education researchers conclude that after the “integration of environmental or
sustainability into education remains at the ‘about’ or early adopter stage,” (Howard, 2016, p. 23)
focused on provision of tools, web resources, and/or summer institutes.

Shining lights
Lakehead University offers Environmental Education (4374) as an elective to preservice education
undergraduate students. Critically, it also is the only university in Canada to offer an elective on
climate change education to teacher education students (Berger et al., 2015). The course, Climate
Change Pedagogy (ED3239) is an 18-hour, 9-week elective. The goal of the course is “to enhance
teacher candidate knowledge of climate change and ways to teach effectively about it through
engaging them in activities that they might use in their own classrooms, hoping to increase their
confidence and likelihood of doing so in the future,” (p. 155). The university also offers a Master’s
in Environment and Sustainability Education, with no courses specific to climate change, but is
strong on experiential and outdoor learning and other course content where climate change would
likely emerge or be present. Cape Breton University requires preservice education students to take
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Teaching and Learning for a Sustainable Future (EDUC 4114). It also offers an elective called
Sustainable Happiness (EDUC 4104) which explores the role positive psychology can play in
individual lives, society and teaching. The University is the first to make education for
sustainability a core focus of its Bachelor of Education program. Cape Breton also offers a Master of
Education in Sustainability, Creativity and Innovation developed in partnership with Learning for a
Sustainable Future.
Consistent with the recommendations of researchers, Learning for a Sustainable Future (LSF)
offers climate change professional development workshops, as well as Resources for Rethinking
that provide in-service teachers with holistic and interdisciplinary resources to teach climate
change. LSF could be retained to provide professional development workshops to NB k-12 teachers
or it could be retained to train NB delivery groups like The Gaia Project, EOS Eco-Energy and others
to provide the workshops. With respect to school operations programming, Nova Scotia and Ontario
offer EcoSchools and Green Schools programming.
Ontario’s EcoSchools program takes a holistic approach to strengthening ecological literacy and
ecological citizens in schools though its voluntary certification program. The program reaches
850,000 students a year and includes ecoteam-based programming aimed at reducing waste and
energy consumption in k-12 schools. Participating in the program provides teachers with access to
resources and importantly, access to a province-wide network of 1,839 schools and 56 school board
participating in the program. The program is primarily funded by the Ontario Ministry of Education
and the Ontario Ministry of Environment and Climate Change. Green Schools Nova Scotia, funded by
Efficiency Nova Scotia, has a primary focus on reducing energy use, but also covers waste, water,
transportation and food. Regional engagement officers work with 255 participating
schools/communities to support use of Green Schools resources and programming. Green Teacher is
another source of k-12 learning resources on climate change, with two updated resources published
in late 2017.
Finally, on a positive note, NB Power is considering expanding its support for energy-related
education in schools and agrees that climate change should be included. Given the funding source,
we could expect NB Power’s efforts to be more closely aligned with Green Schools Nova Scotia
funded by Efficiency Nova Scotia (which also funds Clean Nova Scotia in-school programming).
Government funding, either alone or in partnership with agencies like NB Power, likely will be
required if New Brunswick is to move forward with a holistic approach to climate change education
that is embedded, as it should be, in ecological literacy and environmental citizenship. The Fundy
Biosphere Reserve has produced a series of videos and curriculum materials on climate change
based on local community content.

Education: Overall assessment
Strengths
•

The 10-year education plan objectives can be advanced through engaging teachers and
learners on climate change.

•

School districts are engaging on climate change and energy issues through external
partnerships.
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•

Environmental and sustainability education resources and networks provide a foundation from
which to better incorporate climate change content.

•

Awareness is growing of the need for university and college professional and technical
programs and professional associations to accelerate training in greenhouse gas and adaptation
management.

•

Professional development and in-class resources are available, including, for example, through
Learning for a Sustainable Future, Green Teacher, The Gaia Project, EOS Eco-Energy, Fundy
Biosphere Reserve, Clean Nova Scotia, the Sustainability Education Alliance and Great Minds
Think Outside networks.

•

Education partners, such as The Gaia Project, EOS Eco-Energy, Nature NB, The Falls Brook
Centre, the Conservation Council of NB, the New Brunswick Environment Network’s Great
Minds Think Outside and Sustainability Education Alliance networks rovide essential services
essential to strengthening in-class and outside-class learning on climate change.

•

NB Power is considering expanding its education programming.

Weaknesses
•

Climate change education is ad hoc especially in the k-12 curriculum, restricted when it is
taught to some subjects (science, environmental studies, but less likely in English/arts) and to
some grades (grades 10 and 11) as part of an elective environmental studies class. Climate
change is incorporated into class learning where teachers have an interest or school has an
interest.

•

Lack of teacher capacity and competencies to teach climate change.

•

Teacher certification does not require competency in environmental, holistic and systemsbased thinking required to teach environmental studies and climate change.

•

There is an overreliance on under-funded non-government organization partners to deliver
environmental and climate change programming.

•

There is little to no targeted professional development of in-service or preservice teachers to
increase environmental and climate change education competencies and confidence in their
ability to teach environmental, sustainability and climate change concepts and content. In
fact, professional development opportunities appear to be declining.

•

Curriculum overload leaves little time to focus more deeply on curriculum topics that could
help learners understand and reason about climate change, including modules linking climate
change to the atmosphere, biochemical function, the carbon/hydrology cycles, laws of
thermodynamics, pollution effects, etc. (currently only 2 weeks; climate change 1-2 hours in
senior grades).

•

Universities, colleges and professional associations are not yet coordinated in providing holistic
greenhouse gas and adaption skills as part of their certification and professional development
programs.

•

NB Power education initiatives may not adequately engage students holistically.

Opportunities
•

Leverage in the short-term:
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o

o

o

o

o

o

Use the B.C. Climate Action Charter as a model for engaging school districts and
post-secondary institutions to bring climate change more fully into the classroom
and into facilities management as part of carbon neutral government commitments.
Encourage the Department of Education and Early Childhood Development to issue a
statement on climate change to New Brunswick school districts indicating that the
basis for climate change is accepted science and that teaching climate change
topics across the curriculum is important to student achievement and
implementation of the province’s 10-year education plan. The letter could, for
example, encourage school districts to infuse climate change learning into science
modules (on the atmosphere, its layers, and the carbon/hydrology cycles, as well as
modules on the scientific method, including how knowledge accumulates, peer
review); the arts (climate fiction; music and art); and social studies (i.e.,
citizenship, solving real-world problems). Leverage current efforts to incorporate
indigenous knowledge into curriculum and research to explore opportunities to link
indigenous knowledge and climate change content.
Require competencies in systems-thinking and environmental pedagogy for teacher
certification and require environmental and climate change related professional
development as part of the annual requirement for in-service teachers.
Engage and support First Nations, including public schools, and the UNB Mi'kmaqWolastoqey Centre in identifying opportunities to integrate indigenous knowledge
with climate change curriculum.
Build on existing degree programs in engineering, forestry and science and to offer
master’s degrees or certificates in forest carbon management and climate change
adaptation (greenhouse gas accounting, and disclosure, and climate change
adaptation, including asset management).
Create a community of practice for NB post-secondary university and college
educators currently teaching climate change related content or would like to as a
vehicle for interdisciplinary peer-teaching and professional development in NB
through workshops, symposia or summer institutes.

•

Target in the short-to-medium term:
o Create professional development opportunities for pre-service (i.e., UNB Education)
k-12 education students and in-service educators using existing resources and
existing organizations and networks to increase competency to teach climate
change (discretely or via inclusion), through arts (climate change literature, music,
art, drama, story-telling), science (core concepts such as energy and earth systems,
thermodynamics; carbon/hydrological cycles, atmosphere and effects of pollution,
such as ozone layer, ground level smog, acid rain and climate change on
atmospheric function); social studies/global citizenship (history, political science,
health, environmental studies).
o Expand Great Minds Think Outside to include all schools.

•

Commit over the medium-to-longer-term:
o Make environmental studies (including sustainability and climate change concepts
and content) compulsory.
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o
o
o

Embed climate change education into outdoor and experiential learning to build
connectedness to nature values.
Incorporate First Nations knowledge of climate change and indigenous knowledge
ways of knowing into environmental studies and climate change curriculum.
Incorporate intergenerational learning into teaching, including in-home child-parent
activities and games that cover environmental, sustainability and climate change
themes. Implement Eco-Schools initiative based on the Ontario and Green Schools
Nova Scotia models integrating programming across curriculum, teachers and
custodians with a focus on school consumption AND curriculum.

Threats
•

Weak progress over decades in voluntarily integrating environmental and climate change
education across curriculum in k-12, undergraduate and college/trades programs.

•

Failure to integrate First Nations experiences and indigenous knowledge ways of knowing into
environmental/climate change curriculum.

•

Teacher insecurity about their competency to teach climate change related themes.

•

Teacher avoidance of controversial issues and concerns about parent backlash for teaching
climate change related themes.

•

Teacher empowerment to encourage active citizenship in students.

•

Managing eco-anxiety among students and teachers.

Climate change awareness: State of play
Provincial commitments climate action plan:
#7: Develop a bold and comprehensive communications strategy to educate New Brunswickers
about the causes of climate change, including the linkages between human activity and climate
change, and identify opportunities for all New Brunswickers to participate in solutions. The
approach should include partners to enable similar efforts and messages to be delivered outside of
government.
#8: Develop a central repository for diverse types of climate information. The information should
be easy to access, understand and interpret. An outreach approach will be developed to ensure
that partners are aware of the information and its value.

Introduction
Educational attainment has been identified as the most important predictor of people’s awareness
of climate change (Bieler et al., 2018). Concern about climate change, in turn, is associated with
support for climate policies, including carbon pricing (Hornsey, Harris, Bain, & Fielding, 2016;
Lachapelle, 2017). It makes sense then that not only do we have to improve climate change
understanding and competencies in the formal education system, but we also need to motivate the
public to engage more actively on climate change. Part of this process of engagement includes
communicating in ways that activate people’s values and builds intrinsic motivation over time (Deci
& Ryan, 2002). People who understand how climate change risk threatens protected values and/or
who understand how climate change solutions take them toward the world as they would like to
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see, are motivated to learn more about the causes and solutions to climate change and to take
personal and citizenship actions (Corner, 2016; Corner & Clarke, 2017). The key is to make
communications meaningful and relevant to people’s lives. Importantly, the key is to communicate
with audiences in ways that align with their own values and worldview using trusted spokespersons.
Despite a significant body of climate change communications research calling for values and
worldview-based communications delivered through trusted spokespeople, climate change
(Comeau, 2017; Corner & Clarke, 2017; Dalton, 2017; Dunlap & Brulle, 2015; Hoffman, 2015;
Hulme, 2017; Schwartz, 2016; Steg, 2016; Stoknes, 2015) communications remains abstract, policy
and politically focused, and too detailed in terms of technology and or policy solutions. What’s
missing are stories and narratives, informed by research, that authentically illuminate shared
experiences with climate change impacts and solutions and that represent values-worldviews
appropriate to the audience.
Climate change values-based narratives that emphasize conservation values to protect existing
cherished places and communities or the freedom and independence that come from using solar
power resonate more with people holding more conservative worldviews. Narratives on carbon
pricing that reference, for example, avoiding waste, common sense, and fair share resonate more
with centre-right audiences. Centre-left audiences also respond well to carbon pricing narratives
that activate fairness-accountability-responsibility values, but also future oriented messaging like
creating a green economy. People who are concerned about climate change also are more open to
hearing about solutions and contributions to greening the economy (Comeau, 2017). What’s
important about the values highlighted so far is that they have a social, rather than personal focus.
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Figure 2. Values circumplex
SCHWARTZ, S. H. (2016). BASIC INDIVIDUAL VALUES: SOURCES AND CONSEQUENCES. IN T. BROSCH & D. SANDER (EDS.),
HANDBOOK OF VALUE: PERSPECTIVES FROM ECONOMICS, NEUROSCIENCE, PHILOSOPHY, PSYCHOLOGY, AND SOCIOLOGY (PP.
63-84). OXFORD: OXFORD UNIVERSITY PRESS.

Research has conclusively shown that altruistic or self-transcendence values (upper left quadrant,
Figure 1), are associated with environmental behaviours (Steg, 2016). Climate change is a
collective action problem requiring social solutions. To engage the public in supporting climate
change policy solutions requires animating social values as shown in Figure 1’s centre-left axis.
Figure 1 summarizes Shalom Schwartz’s well-validated values circumplex (Schwartz, 2016). If you
look at the circumplex as two halves you see the right half represents self-protection and personal
enhancement values (i.e., self-direction, achievement), while the left half represents social or
collective values (i.e., tradition, humility). On a top to bottom axis, the bottom half of the
circumplex identifies values associated with individualistic concerns (i.e., security, conformity),
while the top half identifies values associated with more altruistic or collective concerns (i.e.,
36

altruism, benevolence). According to Schwartz (2016), “values are beliefs linked to
emotions/feelings; they refer to desirable goals that motivate action; they transcend specific
actions and situations; serve as standards and criteria; and are ordered by relative importance,”
(p. 64). That values form a hierarchy which can change over time is critical. At certain stages of
our life security values may be more important to us; at other times social values may be more
important to us (as in different life stages from seniors to youth).

FIGURE 3. VALUE-BELIEF-NORM MODEL
WOLSKE, K., STERN, P. C., & DIETZ, T. (2017). EXPLAINING INTEREST IN ADOPTING RESIDENTIAL SOLAR PHOTOVOLTAIC
SYSTEMS IN THE UNITED STATES: TOWARD AN INTEGRATION OF BEHAVIORAL THEORIES. ENERGY RESEARCH & SOCIAL SCIENCE,
25, 134-151.

Climate change solutions like carbon pricing, or communications promoting energy efficiency also
often highlight the financial dimensions, including threats to cost of living through the cost of
consumer goods, or highlights the potential cost savings from energy efficiency investments. The
challenge with these cost frames is that they activate people’s more selfish or individualistic values
represented in right hand side of the circumplex (i.e., stimulation, power). Motivation along this
axis is more extrinsic relying on rules, norms, power or money to activate behaviours. Figure 2
demonstrates how values inform our beliefs, personal norms and behaviours (Wolske, Stern, &
Dietz, 2017).
The value-belief-norm model VBN) model proposes a “causal chain in which values shape general
beliefs about human-environment relationships (ecological worldview), which in turn, influence
beliefs about the impact of environmental problems on the things one values (awareness of
consequences). These beliefs then affect the sense of responsibility one feels to address those
consequences (ascription of responsibility) and one’s sense of moral obligation to act (personal
norms),” (Wolske et al., 2017, p. 138). The goal, then, in strenthening climate change awareness in
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New Brunswick is to engage at the level of values, to increase the public’s understanding of the
consequences of climate change socially and personally, to support development of pro-climate
change action norms, and to support the capacity to act on these norms through climate friendly
behaviours. To engage the public in this way enhances the potential to increase support for social
change, including policies like carbon pricing.

FIGURE 4. DEVELOPING INTRINSIC MOTIVATION
COMEAU, L. A. (2014). EXPLORING THE ETHICAL ORIENTATIONS OF ENVIRONMENTAL LIFESTYLE PRACTITIONERS: A MIXED-METHOD STUDY.
DISSERTATION. FORESTRY AND ENVIRONMENTAL MANAGEMENT. UNIVERSITY OF NEW BRUNSWICK. FREDERICTON, NB

If we frame climate change in here-and-now terms (Lachapelle, 2017), using language that
activates collective values, we can move people toward identifying as someone who acts to protect
the climate (i.e., holding pro-environmental norms and is increasingly intrinsically motivated).
Figure 3 suggests an approach to creating a climate change awareness program based on values,
beliefs and norms and intrinsic motivation. In the initial stages of public engagement, role models
who talk about climate change and demonstrate climate change friendly support for policies and
other actions, can help the unengaged begin to recognize climate change as an issue that matters
to people they respect. Role models can be public figures, community leaders, trusted sources of
information or that represent trusted values (i.e., faith, business, innovators or environmental
representatives) or that reflect themselves (regular person facing daily dilemmas).
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Mentors help demonstrate desired behaviours and show people the way (talk about climate change
and carbon pricing, in-home auditor to take you through the process of a home energy audit). At
these initial stages of engagement, messages about climate change need to be continuously primed
(repeated), incentives are important whether rewards/awards, home energy reports or financial
rewards. As people become more aware and they start to see themselves as a climate change
active person (or as a person who doesn’t waste energy), we move to more intrinsically motivated
stages where incentives are no longer needed or helpful and habits form. Climate friendly habits
could include actions to cut energy use at a personal level, but critically should also include social
habits like supporting public policy and social change, such as carbon pricing. Importantly, the
values identified by Schwarz and elaborated by Stern and Dietz align well with segmentation
analysis of ratepayers already completed by NB Power meaning there is an opportunity to align the
insights from the research cited here with insights from market segmentation.

Modest progress in New Brunswick
Public engagement on climate change in New Brunswick has been limited. Government climate
change communications relies on polling, which is not public, and often whose purpose is to
understand the political implications of policy approaches, rather than how to motivate an
increasingly engaged population on climate change. Non-government organizations rarely have
funding to undertake communications research. Some research, however has been undertaken that
explores the values, beliefs and norms and understanding of climate change in New Brunswick.
Some of that research is summarized in Appendix 1.
Other research by Comeau (2017) explored how to create frames and narratives on carbon pricing
that resonated with centre-right and centre-left New Brunswickers. That research shows carbon
pricing narratives can be accepted by the centre-left to centre-right spectrum. In that research,
nine frames/narratives were tested through a survey and focus groups. The Makes Sense-Pollute
More-Pay More frame-narrative was supported by the broadest spectrum of New Brunswickers. This
frame is a common-sense-do the right thing-be rewarded frame and activates a sense of fair play,
combined with the potential to pay less if you pollute less, and to do so by investing in new
technologies:
Makes Sense-Pollute More-Pay More: Pricing pollution makes sense. Businesses
that pollute more pay more. Businesses that use energy efficiently pay less. It
encourages companies to invest in solutions and to develop new technologies.
The survey of 505 New Brunswickers also found, however, that respondents self-identifying as
conservative (in ideology, not necessarily politically) were most open to “changing their minds”
about carbon tax and cap and trade, compared to liberals (Comeau, 2017). The study found,
consistent with previous surveys in Ontario and nationally, that 80% of New Brunswick respondents
believe that carbon pricing will raise their cost of living. Men are somewhat more inclined to think
this is true (83%) compared to women (78%). Past research testing the effects of positive versus
negative messages about climate change solutions that men (Gifford & Comeau, 2011) are more
vulnerable than women to negative climate change messaging, meaning that male support for
policies declined more after exposure to negative messaging than it did for females.
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The opportunity
The introduction of federal and provincial climate change legislation in late 2017 means that 2018
is a year where climate change and its solutions will be a focus of media, stakeholder and public
attention. The social debate that will surround proposed approaches to and implementation of
carbon pricing creates an awareness building moment. At the same time, NB Power has significant
additional resources to engage New Brunswickers in energy efficiency efforts. We propose taking
advantage of this learning moment, and the expanded role NB Power in promoting solutions, to
engage New Brunswickers. Specifically, the awareness building opportunity provided by the
impending debate on climate change and NB Power’s new energy efficiency resources, creates a
window for creating a climate change narrative (in words and visuals) that tells the story of how
climate change is affecting New Brunswickers today, what’s causing the problem (human activities
like burning coal, oil and gas, and our management of our forests and land through agriculture),
and makes the link to solutions like energy efficiency.
Leverage: The awareness initiative would leverage, in the short-term, the carbon pricing debate
and NB Power’s role as an energy efficiency agency. The focus would be on leveraging existing
relationships and trusted spokespersons representing NB Power, elected representatives (NB
municipal, provincial, federal), progressive business and unions, First Nations, faith and community
leaders, youth and environmental groups to coordinate the use of consistent narratives about
climate change and solutions like energy efficiency. The narrative content would build on existing
research but also authentically reflect the values-worldviews of spokespeople (i.e., First Nations,
business leaders, faith and environmental groups), with the aim of increasing attention to climate
change and moving people along the continuum toward intrinsic motivation.
Target: Trusted messengers would represent the key leverage groups, including NB Power, elected
representatives in NB at the municipal, provincial and federal level, business, unions, First Nations,
community and faith leaders, and social justice, health, environmental, and youth groups. Engaging
a diverse group of high-impact spokespeople (trusted by the public and who are turned to for
guidance on how to interpret issues like climate change where a person does not hold that
information themselves) requires investing in expanding relationships (or establishing as the case
may be), strengthening confidence and trust. There is a need to create a common set of climate
change communication and social media materials easily located in a central repository for climate
change resources and tools housed within DELG, a boundary organization, or existing
group/network hub to coordinate climate change communications research and outreach efforts.
Supporting spokespeople and partner groups through ongoing research is also important.
Commit: The short-to-longer-term commitment to climate change awareness means building the
institutional infrastructure needed to lead the communications research and awareness building
program over time so climate change messages continually prime and activate collective values and
build intrinsic motivation. We concur with a 2017 study by Thrive Consulting that assessed the state
of climate change communications in New Brunswick (Dalton, 2017) and recommended that:
•

One or more boundary organizations should be created to bridge the gap between climate
communication science and practitioners. This organization could emerge from federalprovincial discussions on how to provide climate services in the region. Regardless of
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institutional structure, there is a need to develop and support a New-Brunswick-based
climate change communications research agenda – this should be an applied approach to
research, in which community representatives (i.e. target audiences), practitioners, and
researchers co-create the research approach, and knowledge generation and dissemination
strategies. Monitor, evaluate, adjust and adapt as new learning accrues.

Awareness: Overall assessment
Strengths
•

Public concern and awareness of climate change and its effects is growing in New Brunswick.

•

There is a solid foundation to build on because of previous provincial efforts to support climate
change education and outreach (a climate change education and outreach hub operated from
2001 to 2012 in partnership with Natural Resources Canada.

•

New Brunswick does have an heat health alert system, environmental health mapping, population health
indicators, and undertakes emergency planning exercises, including a provincial Resiliency Exercise Day in
June 2018. These platforms can be used to leverage increased awareness of climate change risks and
solutions.

•

A long history of investment in climate change by the Environmental Trust Fund provides a
foundation to work from.

•

Increasingly engaged and willing stakeholders, with growing capacity to contribute, including
municipalities, First Nations, civil society, and professional associations.

•

QUEST continues to conduct engagement and literacy on Smart Energy Communities and solutions, which
help to advance sustainability (e.g. reduce emissions) and resiliency (e.g. reliable power/heat) objectives.

•

Existing climate change communications research provides good evidence from which to build a
climate change awareness program.

•

Additional resources may be available from federal agencies and NB Power.

Weaknesses
•

Climate change awareness efforts are ad hoc and uncoordinated.

•

There are no boundary organizations, or enough support to existing non-government
organizations and networks that can link institutions and sustain a climate change awareness
effort over time.

•

The Department of Environment and Local Government website is not an effective tool for
strengthening climate change awareness.

•

Environmental Trust Fund reports and products are not consistently publicly available.

Opportunities
•

Leverage in the near-term: Existing research on climate change communications, market
segmentation by environmental values, and carbon pricing narratives to develop communications
and social media materials that can be used by target audience networks. Create a climate
change communications community of practice; host webinars and events to build capacity of
trusted messengers, including partnering with organizations like Climate Outreach in the UK.

•

Target in the short-to-medium term: Reach out through face-to-face meetings and electronic
and webinar presentations, key audiences, including NB Power, elected officials (NB
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municipal, provincial, federal), progressive businesses and associations, unions, First Nations,
community and faith leaders, social justice, health, environment and youth groups) to build
capacity to deliver a consistent communications narrative on climate change internally (i.e.,
within organizations/sectors) and externally (the public).
•

Commit over the medium-to-longer term: to the creation of one or more boundary
organizations or invest more in existing non-government organizations and networks to bridge
the gap between climate communication science and practitioners. Use up-to-date
environmental market segmentation analysis to develop targeted approaches on climate
change communication messaging.

Threats
•

Lack of financial and human resources allocated in the near term to support outreach and
awareness building activities and development of communications and social media materials.

•

Delayed outreach that results in missing the opportunity to engage citizens provided by
introduction of climate change legislation and carbon pricing.

•

The engagement effort fails to achieve objectives leading to increased opposition to
implementation of carbon pricing policy.

•

Inadequate engagement of First Nations.
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Climate change capacity building: State of play
Provincial commitments climate action plan:
#10: Support and strategically invest in research at New Brunswick universities and colleges.
#11: Invest in training of workers, particularly in the trades, to create a new workforce oriented
to energy efficiency, energy management and non-emitting energy.
#12: Strengthen linkages between government, researchers, NGOs [non-government
organizations], local communities and First Nations, to create partnerships and increase local
capacity.
#83: Incorporate climate change knowledge into Crown land operating plans, silviculture planning
and all forest management plans.
#84: Work with natural resources managers to ensure that climate change adaptation plans are
completed by 2022 to address major climate threats.
#99: Support ongoing research into climate-related health risks, including drinking water quality
and quantity, increased risk of heat-related incidents, psychological and physiological impacts of
extreme weather events and the potential spread of vector-borne diseases.
#100: Continue to implement, and support, an extreme Heat Alert and Response System (HARS)
throughout New Brunswick.
#101: Explore, and support in partnership with other departments, the development of health
surveillance tools for morbidity, mortality and mental health stress among the public following
extreme weather.
#102: Explore, and support in partnership with other departments and federal agencies,
municipalities, the development of new warning tools for public health hazards linked to climate
change such as extreme heat, air quality, forest fire smoke, vector-borne diseases, etc.
#103: Assess public health risks in drinking water quality and quantity, increased risk of heatrelated incidents, psychological and physiological impacts of extreme weather events and the
potential spread of vector-borne diseases.

Introduction
Provincial commitments to capacity building through partnerships and collaboration represent
critical opportunities to leverage, target and commit. We see five priority audiences for capacity
building: (1) labour, with an early focus on the electricity sector; (2) professionals, including in
fields requiring climate change content and greenhouse gas management and adaptation
requirements (i.e., engineers and geoscientists, municipalities/planners, foresters/natural
resource managers, and on-government organizations and institutions supporting these efforts), (3)
health care professionals (i.e., regional health authorities, medical officers of health, public health
and mental health professionals, and social workers, First Nations community health workers); (4)
public servants, beginning with the department of Environment and Local Government; and (5)
First Nations communities.
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The capacity building component of the Strategy would: (1) Leverage, in the short term, existing
research and new research (i.e., Natural Resource Canada’s Adaptation Knowledge Assessment,
NRCan Adaptation Platform, Atlantic Climate Adaptation Solutions Association, Engineers
Canada/Association of Engineers and Geoscientists BC) and existing job creation assessments to
develop a jobs training plan. (2) Target, in the near to medium-term, health care professionals
(i.e., regional health authorities, medical officers of health, public health; social workers, First
Nations community healthcare workers) using climate change health effects research to inform
development of a Climate Change 101 training program. The goal would be to build the capacity of
health care professionals to understand, communicate, and treat the health effects of climate
change. Commit, over the near to longer term, by: (3) strengthening public service climate change
capacity starting with a baseline assessment of climate change awareness and capacity and using
these results to inform modifications to existing Climate Insights 101 materials. We recommend
piloting the public service capacity building initiative in the department of Environment and Local
Government. Additionally, commit to (4) investing to create research and communication boundary
organization(s) or invest in existing non-government organizations and networks to meet the needs
of users like municipalities, engineers and First Nations who require access to climate data,
modeling, flood maps and LiDAR, as well as communication and education materials on climate
change. We propose these starting points because they engage stakeholders important to energy
transition (labour), engage frontline workers with the greatest exposure to citizens (health
officials), and creates the institutional capacity building infrastructure lacking in New Brunswick
but available in many jurisdictions in Canada.

Jobs potential
The story of climate change solutions increasingly is a narrative about energy transition based on
growing our dependence on electricity. In Canada, projections are that the size of the electricity
system could double from today’s levels by 2050 (Bataille, Sawyer, & Melton, 2015). In 2017, The
Columbia Institute, (Bridge & Gilbert, 2017) using net zero scenarios developed by Bataille, Sawyer
and Melton (2015), as well as Mark Jacobson at the Solutions Project8 suggest that up to “3.9
million direct jobs could be created in the building trades by 2050 and 19.8 million jobs if induced,
indirect and supply-chain jobs are included,” (p.7). Of the total direct job creation, 1,177,055 are
projected to be in the electricity sector. The report, commissioned by Canada’s Building Trade
Unions, is a good news narrative. There is, however, a challenge. These reports say little about
how this potential job creation plays out at a provincial or local level, and worse, in New Brunswick
at least, labour representatives doubt these projections.
In his fall, 2016 presentation9 to the Legislative Committee on Climate Change, the head of the
International Brotherhood of Electrical Workers (IBEW, local 27), Ross Galbraith noted:
Some have argued that workers employed in legacy facilities could transition to jobs
in the renewable energy sector. While there may be some examples of this that I’m
not aware of, there are also many examples where these jobs are not steady, full
8

9

http://thesolutionsproject.org/

https://www.ibew37.com/wp-content/uploads/Climate-Change-Presentation.pdf
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time or well paid. Reports of the viability of replacement jobs in the new energy
sector are all over the board. We submit that the government should initiate an
independent and objective study to determine the true viability of jobs in the
renewable energy sector, and what impact they could have in New Brunswick. For
example, if we lose good jobs here in order to simply install technology that is
manufactured in other jurisdictions, the result will be a net loss for New Brunswick.
UNB’s Environment and Sustainable Development Research Centre (ESDRC) currently has funding to
use the Columbia Institute and Green Economy Network reports as a starting point for a deeper
assessment of job creation projections. These resources provide an opportunity to leverage
upcoming resources to advance capacity building among labour groups in New Brunswick. By 2050,
Bridge and Gilbert (2017) suggest, based on modeling scenarios, that Canada’s energy system would
depend on wind (25%), solar (10%), geothermal (4%), tidal/wave (5%), hydro (40%), and nuclear
(5%). In New Brunswick in 2014, electricity was generated primarily from fossil fuels (42%),
responsible for 31% of the province’s greenhouse gas emissions (GHGs). Twenty percent of GHGs
are from Belledune (11% of provincial capacity). Hydro generation capacity is 21%; nuclear, 16%,
wind, 7%, bioenergy, 0.9% and solar does not register. The implied shift suggests labour
adjustments in at least four areas: (1) coal phase-out at Belledune, (2) retrofitting Coleson Cove to
phase out petcoke and heavy oil combustion (3) refurbishing existing, as well as developing new
hydro resources, and (4) ramping up installations of solar, wind, tidal and biomass. The Green
Economy Network (2017) report finds that over five years, more than 23,000 (direct, indirect and
induced) jobs could be supported in New Brunswick stimulated by policies and programs required to
meet the province’s climate change target of a 35 percent reduction by 2030.
Working with the 2030 and 2050 scenarios, the ESDRC is working to develop a jobs training plan.
The project will engage representatives from the International Brotherhood of Electrical Workers
(Local 37, Canadian Building Trades New Brunswick chapter, NB Power, Edmunston Power, the New
Brunswick Community College, the province’s climate change secretariat and executive council
responsible for advancing deployment of clean technologies and support worker training; the Green
Energy Network, UNB Engineering and Geoscience and trade-related professors/instructors). The
goal is to:
1. Identify direct, indirect and induced job creation potential.
2. Identify short-term versus long-term (i.e., construction versus operational) job creation
potential.
3. Disaggregate job creation potential (i.e., architect, carpenter, electrical engineer,
pipefitter, boilermaker, ironworker, plumber, etc.) into three categories: No new training
required; Modest training required; Substantial training required.
The results of the job creation assessment for New Brunswick will be recommendations for a
climate change jobs training plan. Similar to the Columbia Institute study, but breaking potential
job creation from the transition to a low-carbon economy out by province, the Green Economy
Network (2017) finds that over five years, more than 23,000 (direct, indirect and induced) jobs
could be supported in New Brunswick in the following professions and trades:
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Energy Efficiency
•

Architect

•

Boilermaker

•

Carpenter

•

Civil structural engineer

•

Community and social services

•

Construction equipment operator

•

Construction labourer

•

Education and health services

•

Electrical engineer

•

Electrician

•

Energy efficiency auditor

•

Heating ventilation and air conditioner (HVAC) installer

•

HVAC technician

•

Ironworker

•

Office and administrative support

•

Pipefitter

•

Plumber

•

Roofer

•

Service industry occupations

•

Steelworker

•

Weatherization installer/technician

Renewable energy jobs include:
•

Boilermaker

•

Community and social services

•

Construction worker

•

Drilling equipment operator

•

Education and health services

•

Electrician

•

Engineer

•

Excavator

•

Heavy equipment operator

•

Ironworker

•

Land surveyor

•

Machinist

•

Office and administrative support

•

Pipefitter

•

Plumber

•

Service industry occupations
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•

Scientist

•

Sheet metal worker

•

Steelworker

•

Surveyor

•

Welder

Public transit jobs include:
•

Automotive technician

•

Bus and transit driver

•

Civil engineer

•

Community and social services

•

Construction equipment operator

•

Construction labourer

•

Education and health services

•

Electrician

•

Industrial engineer

•

Machinist

•

Mechanic

•

Mechanical engineer

•

Metal fabricator

•

Office and administrative support

•

Service industry occupations

•

Transportation planner

•

Urban planner

•

Welder

While the job categories identified as important to energy transition represent familiar skills and
trades, the weakness of this report is that it does not delineate short versus long-term jobs or
construction from operational jobs and is unlikely to respond to the challenge set by the IBEW. The
assessment also does not categorize jobs potential by requirement for ‘no additional training
required’; ‘some additional training required; and ‘additional training requirement’. Assessing the
training requirements associated with potential job creation assessments from transitioning to a
low-carbon economy is an important contribution to this capacity building strategy and would
include assessing whether the training required can be obtained from in-province sources like
community colleges and trade schools.

Professional development
NOTE that this section of the Strategy is not a complete assessment of every tool available to
support climate change mitigation and/or adaptation, nor does it identify all the capacity building
gaps or climate change-related information needs. Additional analysis to further evaluate
adaptation needs and knowledge in New Brunswick is required. For purposes of this Strategy,
however, these examples suggest the general direction climate change related capacity building
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should go. What follows are brief summaries of some tools/resources and capacity building issues
we have identified.
New Brunswick depends on its professionals for success in mitigating and adapting to climate
change. It is crucial that the province builds capacity through professional development and
certification requirements to ensure the province meets its long-term greenhouse gas reduction
and climate change adaptation goals. New Brunswick’s professional engineers are critical to
ensuring design and development of the province’s infrastructure in a way that ensures public
safety. The Association of Professional Engineers and Geoscientists of New Brunswick (APEGNB)
regulates the practice of engineers and geoscientists in the Province, establishes and maintains the
standards of knowledge and skill of its members, and establishes and maintains the professional
ethics of its members in the engineering and geoscience profession. APEGNB is also a member of
the national organization, Engineers Canada, that regulates the practice of engineering in Canada
and licences the country’s engineering members. Each organization has a role to play in providing
training, education, programs, and certification.

Climate Change Adaptation Collaborative – New Brunswick Environmental
Network
Formed in 2013, the Climate Change Adaptation Collaborative (the Collaborative) is part of the
New Brunswick Environmental Network (NBEN) and includes municipal leaders, regional planners,
provincial and federal government representatives, non-profit groups, researchers, and academics
(NBEN, 2018).
The goal of the Collaborative is to mainstream climate change adaptation and advance through all
sectors. The priorities of the Collaborative align strongly and complement the goals and values of
the ESDRC, to:
•
•
•
•
•

Maintain a network and support partnership to advance climate change and build climate
change capacity;
Share knowledge, research, tools, and data to advance education, awareness, and capacity
building of climate change;
Improve regulations and policies that incorporate and consider climate change;
Improve planning and facilitate execution of plans at all levels - from community, regional,
to provincial level – to account for climate change; and
Promote climate change adaptation in all projects and support and find funding options for
these projects.

Tantramar Climate Change Adaptation Collaborative
EOS Eco-Energy in Sackville, NB coordinates the Tantramar Climate Change Adaptation
Collaborative first formed in January 2013. The Collaborative has over 80 members and meets
annually at a workshop to learn more about adaptation issues, including local sea level rise in
Tantramar, emergency measures, salt marsh restoration, the state of the dykes, education and
outreach activities, and much more. A regional adaptation plan was developed in 2013 and updated
at the 2014 workshop. A smaller working group meets monthly to ensure that work toward the
goals progresses. The Collaborative working group includes representatives from the following
organizations:
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•
•
•
•
•
•
•
•
•
•
•
•

EOS Eco-Energy Inc. (coordinator role)
SouthEast Regional Planning Commission
Ducks Unlimited
NB Climate Change Secretariat
NB Dept of Agriculture
NB Dept of Environment
Cumberland EMO
Municipality of Cumberland
Town of Sackville
Village of Port Elgin and EMO
Town of Amherst
Mount Allison University

Engineers Canada
The effects of the changing climate on public infrastructure is real and observable in current
weather events – from floods overwhelming storm water and waste water systems in municipalities
to increased coastal erosion in communities brought on by increasing intensity of storm surge
events and rising sea levels. Engineering standards and designs need to be continually reviewed and
understood to protect safety. Engineers Canada recognizes this responsibility under its engineering
Code of Ethics and recognizes the need to be involved in addressing the impacts of climate change
on infrastructure design and operations.
Vulnerability to hazards is increasing because of population growth, development in flood prone
areas, urbanization, loss of biodiversity, and an increasing dependence on critical infrastructure10.
This increasing dependence on critical infrastructure makes it critical that engineers are have the
most up-to- date training and certification. In 2008, Engineers Canada created a risk management
procedure focused on dealing with climate change in partnership with Natural Resources Canada
(NRCan). NRCan co-sponsored Engineers Canada to develop an engineering tool that can be used to
assess infrastructure vulnerability to the present and future climate. Engineers Canada developed
the Public Infrastructure Engineering Vulnerability Committee (PIEVC) and the PIEVC Protocol. As
summarized on Engineers Canada’s Climate Change web page, The PIEVC Protocol aims to facilitate
collaboration with federal, provincial, and municipal owners of infrastructure to:
•
•
•
•

Determine current and future climate risks through assessments of existing public
infrastructures;
Review Canadian design and construction codes, standards and related instruments for
infrastructure;
Work with climate scientists and Environment Canada on climate information needs for the
engineering community; and
Work with other professional groups to define and address climate risks and adaptation
strategies.11

10

https://www.crhnet.ca/
Engineers Canada A. (2018). Climate Change and Engineering. [online] Available at:
https://engineerscanada.ca/public-policy/climate-change-and-engineering [Accessed 9 Jan. 2018].
11
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Since 2008, the Protocol has been applied to assess climate change risks and vulnerabilities for a
variety of infrastructure including buildings, bridges, waste/storm water systems, roads, and
associated structures. As of 2014, according to Engineers Canada’s website, the Protocol has been
applied to 40 different infrastructure risk assessments.

Engineers Canada Infrastructure Resilience Professional Certification Program
Engineers Canada offers certification to its members who wish to use the PIEVC Protocol, known as
the Infrastructure Resilience Professional (IRP) certification. IRP certification provides the
professional engineer with the background required to make recommendations that are supported
by advanced training and experience in climate change adaptation, vulnerability assessment, and
risk management. As summarized from the PIEVC Protocol section on Engineers Canada’s website,
the IRP comprises five different courses:
•
•
•
•
•

Asset management for Engineers (min 20 hours)
Risk management for Engineers (min 20 hours)
Infrastructure Climate Vulnerability and Risk Assessment (PIEVC Training Workshop)
Climate Science for Engineers
Climate Change Law in Canada12

Engineers Canada resources are important to strengthening capacity of NB engineers and steps
need to be taken to supporting increasing capacity building using Engineers Canada and other tools.
This Strategy calls for mandatory climate change training and certification to protect public safety
and the public interest. The PIEVC protocol, however, is not the only way to achieve this goal.

Limitations of the PIEVC Protocol
One limitation of the PIEVC Protocol is its high initial cost ($12,000) which will be a barrier for
engineers and smaller communities and municipalities. Another concern is that when used as a
stand-alone vulnerability assessment protocol to assess a community’s risk to climate change, the
PIEVC may not fully consider the social dimensions of facilitating action. For example, it is
important to engage a diverse group of professionals and perspectives from within a community
and to do so early in the planning stages of conducting a vulnerability assessment. The importance
of having a well-represented and engaged community advisory board working alongside professional
engineers at the start of a project should not be overlooked. Communities like St. Andrews and the
Maliseet Nation Conservation Council have incorporated extensive community engagement in their
efforts to complete climate change vulnerability assessments. If the community feels that their
personal and social values have been integrated into the Protocol and considered in the
recommendations of the report, it will result in a more unified response to addressing the
vulnerabilities and weaknesses of their community.
With this steep initial fee, many climate change planners and developers look to other tools for
addressing their community’s vulnerable infrastructure or climate change adaptation concerns. The
PIEVC Protocol can complement other tools. Climate change adaptation tools and organizations
exist, such as the Justice Institute of British Colombia’s Rural Disaster Resilience Planning
12

For more information regarding IRP certification and a description of the lessons offered, visit:
https://engineerscanada.ca/services/infrastructure-resilience-professional/pathway-to-certification
[Accessed 17 Jan. 2018].
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Framework, Quest NB’s Structured Tabletop Mapping Exercises, the Federation of Canadian
Municipalities Partners for Climate Protection, and United Nations Office for Disaster Risk
Reduction: Ten Essentials for Making Cities Resilient Framework can be used to assess vulnerability
and to develop response plans and projects.
These tools are free or low-cost and provide a high-level starting point for identifying climate
change risks and vulnerabilities in a community. When informed by a diverse range of community
perspectives from politicians, town planners, engineers, climate change specialists, First Nations,
scientists, business owners, industry representatives, NGOs, other key stakeholders, and concerned
citizens, tools support sustainable development.

Risk-Based Land-Use Guide by the Geological Survey of Canada
The Risk-Based Land-Use Planning Guide, created by the Geological Survey of Canada was published
in 2015 and designed with the intention to provide municipalities with a guide that helps them
identify and reach tolerable levels of risks from hazards. The guide attempts to achieve this
objective by reducing three fundamental measures associated with risk: hazard intensity (i.e.
engineering guide), exposure to hazards (i.e. land-use guide), and vulnerability to hazard (i.e.
building code guide) (GSC, 2015). It was not meant to provide the specific ways in which to achieve
this tolerable level of risk. The three key actions that this guide looks to address are (GSC, 2015):
•
•
•

how to integrate hazard risk-management into existing land-use management instruments;
how to determine if the hazard risk of a land-use proposal is acceptable; and
how to consider reducing the risk to tolerable and acceptable levels.

The Guide is meant to address all potential hazards a municipality could face, include humaninduced and extreme events. If a hazard can be altered by climate change, then a municipality
should use the projected hazard frequency and severity scenarios. Additionally, the Guide was
designed to be applicable on all scales, from national, regional, municipal, to individual (GSC,
2015). The overarching principle of the Risk-Based Land-Use Planning Guide is to involve a diverse
group of experts and stakeholders with diverse backgrounds and perspectives in the planning
process from the initial stages of the framework. The Guide follows a six-step risk-based
assessment framework (GSC, 2015):
•
•
•
•
•
•

Establish your needs
Define hazard potential
Identify what could be harmed
Calculate potential loss
Recommend safe land-use
Monitor decision success

Ultimately, the end goal of the Risk-Based Land-Use Guide is mitigate costs and consequences for
communities that are exposed to risks from hazards.
Association of Professional Engineers and Geoscientists of New Brunswick (APEGNB)
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The APEGNB currently has no standards, programs, or certification relating to climate change but
has created a climate change committee which hosted its first workshop at its 2018 annual
meeting. The climate change committee will be important to advising on the development of
capacity building programs, codes and standards relating to engineering and geoscience practice in
NB. Fortunately for NB, the APEGNB is working with Engineers Canada’s David Lapp to guide their
work, including looking to models used in other provinces. British Columbia’s Engineers and
Geoscientists, guided by provincial requirements to incorporate climate change considerations into
training, codes and standards, has a climate change advisory committee and has created a climate
change portal.
The portal provides access to climate change tools and resources relevant to building engineering
and geoscience capacity. According to the B.C. Association website, This portal is complementary to
the association’s Professional Practice Guidelines - Developing Climate Change-Resilient Designs for
Highway Infrastructure in British Columbia (Interim) which are available on the Professional Practice
Guidelines page, as well as the Joint Engineers and Geoscientists BC/Architectural Institute of British
Columbia Professional Practice Guidelines - Whole Building Energy Modelling Services, which will
soon be available on the guidelines page. The Environmental Trust Fund has supported almost 50
vulnerability assessments and almost 10 climate change adaptation plans in New Brunswick. A
meta-analysis of these assessments and plans could provide an important foundation from which to
further engage NB engineers in a practical assessment of their role in mitigation risk. Portal
resources cover “design flood hydrology, intro to climate change adaptation, climate change
adaptation collaboration networks, climate change adaptation guidelines, adaptation case studies,
historic climate change data, projected climate change data, vulnerability risk assessment,
adaptation decision-making, and resources for buildings sector”.
Engineers Canada conducted its most recent survey of engineers measuring their knowledge of and
response to climate change in 2012. NB results in that 2012 survey show that 34% of professional
engineers and geoscientists in NB believe that climate change will affect their engineering
decisions in the near future; 54% somewhat agree. Only 26% strongly agreed that they required
more information about how climate change will affect their engineering practice; 49% somewhat
agreed. Fifty-nine percent agreed that they “sometimes consider” climate change in their
engineering decisions; 38% said they mostly consider, while 0% said they always consider climate
change in their engineering decisions. There is an opportunity for NB professional engineers and
geoscientists to take advantage of Natural Resources Canada programs aimed at enhancing
adaptation capacity, including looking to the BC model as a guide.

Municipal capacity building
Municipalities have a long history of engaging on climate change issues through policies and
programs. The Federation of Canadian Municipalities (FCM) and partners such as the International
Council for Local Environmental Initiatives (ICLEI) provide resources, tools and financial support to
municipalities to cut greenhouse gas emissions and to adapt to climate change. In New Brunswick,
FCM support a regional climate advisor, and the Environmental Trust Fund has been a significant
source of funding to complete vulnerability assessments and to develop mitigation and adaption
community plans. NB municipalities are active participants in the FCM’s Partners for Climate
Protection (PCP) program. Regionally, provincial governments have supported the Atlantic Canada
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Adaptation Solutions Association, which provides an online hub for climate change adaptation tools
and resources. Despite this support, there is a continuing need to invest in municipal capacity to
respond to the opportunities and risks associated with climate change, including access resources
to build in-house capacity. Like other sectors, communities starting out on the climate change
solutions journey require training. In this section, we describe some of the climate change tools
and resources available to municipalities.

Atlantic Institute of Planners (API)
The Canadian Institute of Planners (CIP) developed a professional policy related to climate change
adaptation funded through Natural Resources Canada. The goal was to develop a capacity building
suite of tools for climate adaptation planning that was to be rolled out to as many planners as
possible. CIP developed a training program that included a three-hour introductory workshop, and a
two-day intensive workshop directed at land use planners. CIP then trained two people from each
region of the country to facilitate these workshops in the national roll-out. Volunteers from the
Atlantic Institute of Planners were trained through this initiative. API delivered the introductory
workshop at least four times in the province approximately eight years ao; twice in English, twice
in French, with financial assistance from the Environmental Trust Fund. API also delivered the
two-day session in Fredericton. There were also provincial case studies developed as part of the
overall project. In the last seven to eight years, there has been relatively little activity related to
specific capacity building and training aimed at planners through CIP or API. Speakers do address
climate change at annual conferences and API members attend provincial and regional symposia on
climate-related topics.
Professional members are required to accumulate 18 learning credits each year. These learning
credits can be earned through time spent on many things from independent reading on new
planning matters, to webinars, workshops, conferences. API members also participate in the NBEN
Adaptation Collaborative and earn learning credits for doing so. API suggests that the “why” of
climate change is well covered, but that the “how” to use science to create policies and
regulations that are effective at climate change mitigation and adaptation needs further
development and support.

Justice Institute of British Colombia – Rural Disaster Resilience Planning
In response to the 2007 UN Global Risk Report and its conclusion that the response capability for
rural, remote, and coastal communities has been minimal, the JIBC established the Rural Disaster
Resilience Planning (RDRP) framework (RDRP, 2018). The RDRP was created to help provide the
tools, indicators, and resources for decision makers/practitioners to assess the resiliency and
capability of rural health care facilities and communities. As summarized in the JIBC’s RDRP
Guidebook, the RDRP uses three tools within the planning process:
•
•
•

Rural Resiliency Index (RRI)
Hazard Resiliency Index (HRI)
Hazard Risk Assessment (HRA)

The protocols and resources provided in the RDRP aim to increase resiliency. As summarized in
JIBC’s RDRP Guidebook, the methodology will achieve this through:
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•
•
•
•
•

Knowledge exchange and dissemination
Community-based and collaborative action research
Capacity building
Development & piloting of an integrated resilience risk assessment & management
framework
Development of accessible, relevant tools and curriculum

RDRP partners include academia, community organizations, federal/provincial government, NGOs,
and the private sector. The free and direct access RDRP encourages planners and developers to
implement these guides, frameworks, and processes directly into the annual planning and funding
of projects. One key limitation of the RDRP, acknowledged within its name, is that it is a rural
framework. Though the RDRP is excellent for initializing the planning and identification of risks to
the community may face, it does not provide the technical expertise or network that would be
required to effectively fix or mitigate the identified risks and disasters. In this respect, coupling
the RDRP with a technical and scientific framework, such as the PIEVC Protocol, could provide a
more balanced and effective result with regards to mitigating risk and increasing resiliency of the
community.

United Nations Office for Disaster Risk Reduction (UNISDR) – 10 Essentials for Making Cities
Resilient
The Sendai Framework is a voluntary, non-binding agreement which recognizes the State is
primarily responsible to reduce disaster risk but that this responsibility is also shared with local
government, the private sector, and other stakeholders (UNISDR, 2018). As described from UNISDR
website, the Sendai Framework aims for the following:
“The substantial reduction of disaster risk and losses in lives, livelihoods and health and in the
economic, physical, social, cultural and environmental assets of persons, businesses, communities
and countries (UNISDR, 2018).”
In response to the Sendai Framework, the UNISDR created “The Ten Essentials for Making Cities
Resilient”. The Ten Essentials are for municipalities to self-assess their strengths and weaknesses
on disaster reduction. Each essential self-assessment is completed through answering four to five
questions. The results provide an overall score. The UNISDR Ten Essentials framework is free and
accessible to any village, town, or municipality and their planning committee. Allowing this type of
direct access will encourage the planners and organizers of these communities to begin planning
for climate change and to use these frameworks as useful guides along the planning process. The
Ten Essentials Framework is a Framework and as such does not quantify severity of risk and
vulnerability to key infrastructure.

ICLEI – Local Governments for Sustainability
ICLEI – Local Governments for Sustainability is an international association of local governments. Its
mission is to build a global partnership of local and regional governments that aims to achieve
tangible improvements in environmental sustainability. ICLEI believes that the locally designed
initiatives can provide an efficient and cost-effective way to achieve sustainability goals (ICLEI,
2018). ICLEI provides members with access to technical consulting, training, networking
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opportunities, and information services to build capacity, share knowledge, and support local
governments in becoming more sustainable and resilient.
ICLEI offers three programs: strengthening adaptive and resilient communities (adaptation),
supporting local and greenhouse gas reductions (mitigation), and creating communities of life
(biodiversity). A limitation for some communities may be the cost of membership. For example,
for a membership to the adaptation network at ICLEI, a community population under 50,000, the
cost is $10,000 per year; population between 50,001 to 200,000, the cost is $15,000 per year and a
population above 200,000 will cost $20,000 per year (ICLEI, 2018). This membership fee limits the
accessibility of using this tool where resources are fewer in smaller budgets of poorer communities.

CRHNet – Canadian Risks and Hazards Network
Established in 2003, CRHNet is a not-for-profit organization that aims to strengthen and promote
disaster risk reduction and emergency management in Canada. The network facilitates
communication among members about hazards and emergency management. CRHNet has
developed a Disaster and Emergency Management in Canada living-textbook to improve risk
management decisions, capacity building, and resiliency. The text is free.
Quest NB and the Community Energy Planning Project
Quest NB, through the guidance and organization of Eddie Oldfield, has developed a community
energy planning tool to improve efficiency, lower emissions, and support local economic
development. The Community Energy Planning tool (CEP) can be used as a stand-alone report or
policy tool or as part of a larger rural, municipal, or regional development plan. According to,
CEP, 70 to 80 percent of the money spent on energy leaves the community. The CEP aims, through
local energy initiatives, to keep more of those dollars in the community. Developing these local
energy projects builds the resiliency of rural communities by keeping the energy and money in the
community and insulating the community from energy spikes and cuts in the global market. The
benefits of implementing a CEP in rural communities aims to also improve the health, the efficient
use of energy, the environmental benefits, and a more prepared look to the future of community
energy use and development. Quest NB believes NB Municipalities are readier today to use tools
like the CEP.

Federation for Canadian Municipalities
Partners for Climate Protection – New Brunswick
The Partners for Climate Protection is a network of Canadian municipal governments that promote
actions and planning against the challenges of climate change. The PCP is a partnership between
FCM and ICLEI. The PCP follows a five-step milestones framework to reduce and mitigate GHG
emissions in participating municipalities). The PCP includes over 45 NB members representing
almost half the population. The PCP opens the door to financial support from FCM’s Green
Municipal Fund (GMF). The GMF supports initiatives that its members undertake that address an
environmental issue or provide a solution or innovative approach to combatting a climate change
issue.
The Association francophone des municipalitiés du Nouveau Brunswick is actively engaged in
strengthening member capacity on climate change, including mitigation programming with 20 NB
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PCP members. The Union of Municipalities of NB also is engaging 11 of its PCP member
communities, including hosting QUEST events and annual conference workshops. Cities NB is
pursuing Smart cities initiatives and the PCP program continues to grow. Despite the tools,
programs and long-time engagement on climate change, communities in New Brunswick remain in
need of capacity building support, including:
•
•

•
•

Staffing capacity to develop regional Mitigation and Adaptation plans and projects, and to
support public education initiatives within their communities.
Centralized access to climate change education/communication materials and climate
related data (downscaled modeling, flood maps, up-to-date LiDAR) to support vulnerability
assessments, adaptation planning and efforts to engage in public awareness efforts
accessible through a central online hub and coordinated public engagement campaigns. Link
NB efforts to regional data/information hub such as an Atlantic Climate Services Centre
Requiring professional development relating to climate change for municipal staff,
including planning staff and engineers
For GHG emissions inventories, municipalities require better access (on demand) of energy
use data; and to consolidate energy use information at the neighborhood scale to assist
with community energy and emissions reduction planning;

Health at the frontline
New Brunswick residents have experienced five flooding events since 2012 causing damages ranging
from $25 million in Perth-Andover and Tobique First Nation in 2012, $2.1 million in St. Stephen in
July 2013, as well as three province-wide events in 2014 costing between $10.3 million and $16.3
million, according to the New Brunswick Historical Flood database13. While not listed in the
provincial flood database, events in 2015 and 2017 also disrupted family life in Moncton and
Fredericton due to basement flooding resulting from intense rainfall events. In additional to
intense rainfall, ice jams, spring thaws, and intense snow events caused flooding.
Every region of New Brunswick has stories to share, often multiple stories, of dislocation and
disruption due to flooding of homes and business, including Bathurst and Miramichi in the
northeast, Moncton/Riverview Alberta and Sussex on central-coast, St. Stephen and Saint John in
the southeast, and Fredericton in the centre-west, and Perth-Andover/Tobique First Nation in the
west of the province. An ice-storm on the Acadian Peninsula in January 2017 caused power,
communication and transportation disruptions, leading to loss of life and damage to home, business
and community infrastructure.
The most extreme case is Perth-Andover and the Tobique First Nation, which have experienced
multiple flood events, including the province’s most costly event at $25-million in March 2012. The
province provided $8 million to cover the cost of relocation and flood-proofing of low-lying homes,
with approximately 80 homes that were damaged, either demolished (11), or relocated, as well as
road and downtown changes to infrastructure. In 2014, in response to recurring flood events, the
province released its New Brunswick Flood Risk Reduction Strategy. 14 From 2008 to 2014, the
province experienced a “three-fold increase in disaster relief assistance programs triggered by
flooding,” (p. v) and $100-million in direct costs to the province (p.1), estimated to be half of total
13
14

http://www.elgegl.gnb.ca/0001/en/Flood/Search
http://leg-horizon.gnb.ca/e-repository/monographs/31000000049274/31000000049274.pdf
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costs. There is a need to update coastal and inland flood risk mapping, education and awareness,
and community resiliency through changes to infrastructure and planning decisions. To date, some
progress has been made to start work updating coastal and inland mapping, but no progress has
been made by the province to change policies to restrict development in flood plains. The tri-city
area (Moncton, Dieppe, Riverview), municipalities have implemented minimum requirements to
discourage development in flood prone areas. Other coastal communities are considering doing so
but are challenged with what to do with existing buildings/infrastructure. Communities
increasingly are turning to combinations of upgrading storm sewers, building retention ponds,
increasing native vegetation, encouraging permeable surfaces, rain barrels, educating residents
about flood protection, erosion prevention, minimum building requirements, and discouraging new
development in flood prone areas, etc. This is an ongoing challenge for municipal Councils and Staff.
Climate change adaptation research and programming emphasizes, as it should, changes to
infrastructure and planning and engineering standards. With respect to health, recent research
shows that physical, rather than mental health has been emphasized (Clayton et al., 2017). These
researchers note that acute mental health impacts [from climate change] “include increases in
trauma and shock, posttraumatic stress disorder (PTSD), compounded stress, anxiety, substance
abuse, and depression,” (p. 7). We also know that Canadians and especially New Brunswickers, lack
understanding of the causes of climate change, the sources of personal contributions to causing
climate change, and critically what they can do to mitigate and adapt. We also know that
Canadians are concerned about the economy and health: these are two priorities that generally top
opinion polls.
We propose to build health care climate change capacity based on New Brunswick relevant
research that would inform climate change programming but also New Brunswick’s contribution to
a 2021 climate change health assessment being coordinated by Health Canada. The proposed
approach brings climate change to the health system based on current understanding and provincespecific results. University and health care partnerships create content that situates climate
change within issues that matter. By linking climate change to health and to health care costs,
there is the possibility of making climate change more meaningful for people. Health Canada will
soon issue a call for proposals to medical officers of health encouraging applications to their BRACE
program. The fund aims to increase climate change capacity among health professionals. With
federal, and other resources, the research and capacity building program could result in a seamless
and best-in-class climate change capacity building program for health care professionals. This
research could complement Health Canada funded research by the Maliseet Nation Conservation
Council assessing the health effects of climate change. Research from both project could inform
development of capacity building efforts among health care professionals throughout the province.
Research questions could include:
1. What health effects are reported by New Brunswickers?
2. If health effects are reported by New Brunswickers, what proportion of these health effects
are associated with mental health?
3. How do NB results compare to health effects in other parts of Canada?
4. Do health administrative data corroborate self-reported health effects?
5. What are the temporal dimensions associated with health effects?
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6. Does exposure to extreme events open the door to conversations about climate change, or
close them?
7. Does exposure to extreme events open the door to willingness to take steps toward flood
proofing and other resiliency actions, or does it close them?
8. How do extreme event effects on health need to influence adaptation programs geared
toward increasing household and community resiliency?
9. Are there gender differences in the health effects of climate change?
The significant contribution of the work proposed is to validate self-reports collected through
surveys and interviews by accessing administrative health data available through the UNB Institute
for Research, Data and Training. The New Brunswick Institute for Research, Data, and Training (NBIRDT), which is located on the Fredericton campus of the University of New Brunswick (UNB), has
secure physical and electronic data-access facilities that protect patient identities and personal
health information. The NB-IRDT complies with all provincial and federal privacy legislation. In
addition, provincial officials holding public health and environmental data could collaborate to
provide in-kind contributions through assistance in accessing additional data relating to
immunization and communicable diseases.
The project leverages opportunities provided through recent provincial and federal investments in
the NB-IRDT to access newly available data in a validated, readily usable form. NB-IRDT has an
ongoing commitment from the Government of NB to disclose all research relevant data from the
Department of Health and other departments. NB-IRDT is an official research institute at UNB, and
UNB’s senior leadership are strong advocates for the kind of work proposed in this project. The
peak advisory body for NB-IRDT includes the Clerk of the Executive Council Office, Deputy Ministers
from the Departments of Health and Postsecondary Education and Training, the CEO of the NB
Health Research Foundation, and Vice-presidents of research from both regional health authorities.
With access to provincial healthcare data, this research could build on the work of Alberta-based
public health researchers (Sahni et al., 2016) who reviewed health system utilization data in the
period following the 2013 Calgary flood. The New Brunswick analysis working flood-defined periods
and locations could explore changes in emergency room and walk-in clinic visits, calls to telehealth services, provision of prescription drugs (by type) and reportable diseases. To further
expand the potential to secure administrative health data relevant to flood periods and
communities, survey respondents could be asked to provide their postal code and permission to
link, confidentially, postal codes to provincial health data. If permission is granted, linkage
between postal code and health data allows for detailed analysis for defined flood events. Where
data is available, our search of provincial health records will mirror survey questions, including
whether mould-related effects or flood-related injuries requiring, for example, tetanus shots have
been reported.

Aligning the public service
Provincial commitments to carbon neutral government represent an opportunity to assess climate
change understanding and awareness in the public service and to replicate Climate Insights 101type programming as has been done with public servants in British Columbia and the Yukon. The
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goal is to have public servants think about how climate change affects their work, recognize when
it’s an issue, and identify what to do about it.
Through a mix of online and in-class learning, public servants’ capacity to understand how climate
change and carbon neutral government affect their work. The challenge with these programs is
that they are voluntary meaning participation has been lower than needed. Making participation in
a Climate Insights 101 program compulsory and part of a public servant’s evaluation would improve
capacity building potential. We recommend a baseline survey be distributed to all public servants
to assess their current climate change awareness and capacity. The survey would inform adaptation
of existing Climate Change 101 resources, including online and in-class approaches. Survey results
would inform public service capacity building programming. On a positive note, the Department of
Energy and Resource Development (DERD) will hold its first capacity building session for
government natural resources managers in early 2018.
We also propose the Province partner with researchers at the University of New Brunswick and the
Northern Hardwood Research Institute who are proposing to Natural Resources Canada a natural
and social science research project that will assess the economic implications of projected climate
change impacts on forestry and assess forest-dependent communities’ capacity to adapt. The
project, like the approach suggested for health sector, grounds ongoing climate change capacity
building efforts currently in the planning stages at DERD.

First Nations capacity building
New Brunswick First Nations communities are concerned about the risks of climate change and want to
build their capacity to further engage. Preliminary discussions with the Maliseet Nation Conservation
Council (MNCC); Mi'gmawe'l Tplu'taqqn Inc.(MTI), and Wolastoqey Nation in NB (WNNB) highlight the
need for focused attention to the needs of First Nations communities, using existing resources
available from the Environmental Trust Fund and federal resources from Indigenous and Northern
Affairs and Health Canada to build capacity (Anwaatin, 2017). Further progress could be made if the
province partnered with First Nations to engage the federal government in considering options for
further strengthening community capacity to engage on climate change. In addition to the need to
build capacity of First Nations in-service public-school teachers and community health providers,
there is a need to also attend to adaptation and vulnerability assessment needs. While not discussed
here, other efforts to develop renewable energy and other energy-related initiatives through NB
Power, for example, also bring greenhouse gas and climate change resiliency benefits.
MTI notes that four of its First Nation members are experiencing life-threatening extreme weather
events that are causing extraordinary flooding and rapid erosion. All member communities and their
populations are seeing destruction of already threatened food supplies. In many Mi’gmaq
communities within New Brunswick unemployment exceeds 60%. Worse, 40% of the population is food
insecure and completely relies on harvesting traditional foods for the most basic of needs. Climate
change is immediate and catastrophic in its impacts for the Mi’gmaq. In addition to the action items
in this Education, Awareness and Capacity Building Strategy MTI suggests that a collaborative
mitigation regime be jointly put in place in those Mi’gmaq communities most impacted by climate
change.
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MTI also noted that climate change education must begin before a child is of school age and be should
be structured but more importantly it must be flexible and adaptable to last throughout one’s life.
A major objective of such education “programs” would transcend European world views that have
objectified the natural world and deemed it ripe for exploitation with little regard for the
consequences of “resource development”. An inclusive and balanced form of climate change
education would be based in great part on Indigenous ways of learning. Again, a true partnership is
required in the design and implementation of meaningful climate change education. Hopefully
effective education would enable each person to successfully make beneficial changes to his or her
own behaviour and impacts on the environment. The diversity in education referenced in the UNB
document should require Mi’gmaq led design and implementation of inclusive forms of learning.
MTI also notes that the references in this Strategy to mental, emotional, physical and community
well-being concerns caused by climate change have been ongoing problems for the Mi’gmaq for
numerous reasons, including environmental degradation and climate change. Coping with chaos is a
sad reality in Mi’gmaq communities. This experience can also be of assistance in developing responses
to the ill effects of climate change and developing tools to limit its social harm.
As noted by MTI, ongoing implementation of this Strategy requires expanded engagement to
determine how indigenous groups and representatives wish to participate and contribute. Additional
potential partners include the First Nations Education Initiative Inc., the Three Nations Education
Group Inc., Education Directors at the New Brunswick First Nations and the First Nations Chiefs,
representatives of the Aboriginal Aquatic Resource and Oceans Management (AAROM) group (i.e.,
AAROMs representing the Mi’gmaq in New Brunswick are Anqotum Resource Management,
Gespe'gewaq Mi'gmaq Resource Council and Mi’Kmaw Conservation Group, each of which deals with
climate change issues and has practical experience addressing its impacts).
Indigenous organizations hold significant expertise essential to successfully responding to climate
change in New Brunswick. MTI, for example, is in discussions with the governments of Canada and
New Brunswick concerning an extensive range of issues including, but not limited to, the recognition
of Aboriginal Title, implementation of the Peace and Friendship Treaties, legislation and regulation,
the Crown’s duty to consult and to justify its actions, all Crown policies that might impact the
Mi’gmaq such as climate change strategies, water strategies, fish and wildlife, environmental impact
assessment, and permitting. This expertise is critical to responding to climate change.

Maliseet Nation Conservation Council - Cultural Values Vulnerability Assessment
The Maliseet Nation Conservation Council (MNCC). The MNCC is in the process of creating a Cultural
Values Vulnerability Assessment for each of their communities. Phase 1 of the assessment includes
setting up a mapping exercise that would prioritize the values that are most important to the
Maliseet community. Values considered include: Economic, Recreational, Spiritual/Cultural, Life
Sustaining, and Special places. Once values are documented, the MNCC will use them to guide the
use of the PIEVC Protocol to assess climate change vulnerability. The consulting firm will use this
information to produce a Cultural Values Vulnerability Assessment report that prepares these
Maliseet communities to facing the challenges of climate change. This adaptation of the PIEVC
Protocol is an example of how to balance social and traditional values with technical and
economical values.
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Coastal ecosystems in Kouchibouguac National Park of Canada: adaptation possibilities
for protecting traditional knowledge of a local community
The Mi’kmaq community of Elsipogtog has a Memorandum of Understanding (MOU) with
Kouchibougauc National Park to harvest traditional plants to provide food and medicine from within
the Park’s boundaries. Climate change has intensified the storm surge events on the east coast of
NB and the sea-level rise predictions threaten the salt marshes in which traditional plants grow.
The Elsipogtog First Nations initiated a climate change adaptation study to identify solutions for
responding to the threat to plants like sweet grass from climate change. The solution was to
integrate indigenous knowledge with science-based data (through flood projection modelling,
digital elevations models, baseline data collection, etc.). The integrated approach helped identify
solutions, including increasing wetland and salt marsh protection.

Creating institutions
Municipalities, First Nations, researchers, and others have all asked for access to centralized and
usable downscaled climate data, and up-to-date flood maps, and LiDAR. In addition, there is a
need to support a community of practice among researchers in New Brunswick and Atlantic Canada.
Finally, there is a need for climate change communications and curricular materials that are
available to anyone who wants to use it, and in shareable formats. One model could be to create
one institution with the capacity to support researchers, provide modelling services and access to
data, as well as communications and curricular materials. These services may be more than one
institution could manage. Existing models like the Pacific Institute for Climate Solutions, the
Pacific Climate Impacts Consortium, Ouranos in Québec, the Prairie Climate Centre each provide
different services. Ontario has just announced it will create a new institution to coordinate its
modeling and climate change adaptation capacity building services. Discussions are currently
underway with the federal government and Atlantic provinces assessing needs and potential
approaches. Whatever model is chosen, the needs are clear and cover data, modeling services,
mapping, tools, researcher networking, as well as curriculum and other education and
communications-oriented climate change materials and tools. The UPEI Climate Lab is one example
of a university-based climate change resource support climate change adaptation.

UPEI – Climate Research Lab
Established in 2012, the University of the University of Prince Edward Island’s (UPEI) Climate
Research Lab conducts scientific research on climate change vulnerability, impacts, and
adaptation. The Climate Research Lab has launched research programs, monitoring programs,
climate seminars, annual climate change symposiums, awards, academic programs on climate
change, and an international peer-reviewed journal (UPEI Climate Research Lab, 2018).
Staff at the Climate Research Lab manage projects involving Coastal Erosion Tracking, a Coastal
Change Monitoring Program, Climate Station Data Collection, and recently completed the PEI
Climate Change Adaptation Recommendations Report for the Government of PEI (UPEI, 2018). The
UPEI Climate Lab, with help from public and sector-specific sources, developed a set of
recommendations for PEI with regards to adaptation planning in the face of a changing climate.
The recommendations covered agriculture, education and outreach, energy, fish and aquaculture,
forestry and biodiversity, insurance, properties and infrastructure, public health and safety,
tourism, and water (UPEI, 2018). The report notes that “there exist barriers across all groups and
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sectors that are preventing efficient adaptation from taking place. The common barriers include:
uncertainty, lack of funding, insufficient incentive, lack of guidance, requirement for high levels of
coordination, and gradual nature of climate change. Potential solutions include collaboration with
experts, data gathering, long-term financial planning, demonstrations of successful approaches,
and interdisciplinary collaboration, “(p. xv).

Capacity building: Overall assessment
Strengths
•

There is a strong network of non-government organizations like EOS Eco-Energy and members of
the NBEN Adaptation Collaborative and the Tantramar Climate Change Adaptation Collaborative
that provide essential peer teaching capacity to communities to complete vulnerability
assessments and to develop adaptation plans.

•

Key sectors such as labour, municipalities, business and professional associations (i.e.,
foresters, engineers, planners), and First Nations are increasingly involved in assessing their
needs regarding greenhouse gas management and adaptation.

•

Engineers Canada and APEGNB are collaborating to engage NB members and Natural Resources
Canada has resources to support development of tools and resources. There are models NB can
use to guide professional development efforts, including in BC.

•

The Association of Registered Professional Foresters of NB found in a 2017 survey that 82% of
members responding to a survey (n = 92) said that “climate change and carbon credits should
be a primary education and training opportunity” for the association and its members. Natural
Resources Canada support may be available to help advance professional development of
foresters in NB.

•

There are adaptation tools and resources available (i.e., through NRCan’s Adaptation Platform,
including its forest adaptation community of practice, the Atlantic Climate Adaptation
Solutions Association, Engineers Canada, Engineers and Geoscientists of BC).

•

Municipalities (English and French) are engaged and using climate change mitigation and
adaptation tools and resources.

•

FCM funds a Regional Climate Advisor who support municipal action.

•

Understanding of the potential health effects of climate change is growing.

•

DELG, DERD, and Public Health officials are enthusiastic about strengthening climate change
capacity within their ranks.

•

Carbon neutral government requirements represent an opportunity to capture officials’
attention and build capacity.

•

The potential for in-class training creates opportunities for inter-departmental learning and
connections; creates potential for community of practice to emerge.

•

There are already strong relationships between researchers and government.

•

Discussions are underway regarding creation of institutions to support research and on-theground action.

Weaknesses
•

Consultancy expertise on climate change mitigation and adaptation is weaker than it should be
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•

Non-government organizations that provide essential climate change expertise are underfunded.

•

Professional unions like electrical workers can be skeptical of climate change related job
creation numbers.

•

Capacity building efforts must be sustained over time to accommodate turnover and new
knowledge.

•

Professional associations do not have the capacity to fully engage, and/or certify their
members in greenhouse gas and adaptation management.

•

Key stakeholders like labour, professional associations, and First Nations are not involved
enough in climate change policy discussions and decision-making.

•

Election turnover means that municipal councilors and mayors need to be educated every 4
years.

•

Public health concerns relating to climate change have not yet translated into risk assessments
of health care facilities, or training of public health officials.

•

The province has not advanced enough on an overall risk assessment for the province.

•

Adaptation and resiliency indicators are not yet developed; there is no index of resiliency.

•

Public servants are extremely busy, and it is hard to get their attention.

•

Voluntary courses are unlikely to succeed in strengthening capacity.

•

Participation in climate change related professional development are not yet part of
employees’ evaluation.

Opportunities
•

Leverage, over the short term:
o Engage labour in assessing the short-and-long term job creation potential from the lowcarbon transition in New Brunswick and develop a jobs training plan to build capacity.
o Embrace the Wolastoqewiyik assessment (Anwaatin, 2017) of climate change
opportunities to work with NB First Nations to build capacity through investments from
the Environmental Trust Fund and Federal funding (INAC/Health Canada).
o Use research on the health effects of climate change in New Brunswick and other Health
Canada vulnerability assessment tools, to develop a health-focused capacity building
program for healthcare professionals, including First Nations community healthcare
providers.
o Implement a survey of the public service to assess climate change awareness and capacity
and use this information, as well as existing Climate Insight 101 tools, to pilot a climate
change capacity building workshop for New Brunswick public servants that includes online
and in-class components.
o Engage with professional certification bodies (engineering, forestry, planners, and the
non-government organizations and institutions that support these efforts) to explore
voluntary and mandatory professional development options. Survey NB professional
engineers and geoscientists to assess needs and barriers to advancing climate change
related capacity building, certification and professional development. Require
completion of climate change related professional development as part of annual
professional development requirement. Access Natural Resource Canada (and potentially
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•

•

other funding sources) to develop, implement and sustain climate change related
programming, certification, tools and resources.
o Establish internship/mentoring programs to support learner-to-job transitions.
o Commit to using adaptation and resiliency indicators proposed by the Expert Panel on
Climate Change and Resiliency Results.
o Undertake a meta-analysis of all Environmental Trust Fund vulnerability assessments and
community adaptation plans.
Target, over the short-to-medium term:
o Engage with unions, NB Power, community colleges and universities to implement the
NB low-carbon economy job training proposal.
o Use NB-relevant health effects research and existing climate change and health tools to
develop and execute a health professional’s capacity building program.
o Implement pilot climate insights 101 initiatives for the Department of Environment and
Local Government.
o Require engineers, as part of their annual professional development requirement, to
devote a minimum number of hours per year to climate change related content and
certification, including Engineers Canada’s Infrastructure Resilience Professional
certification.
Commit, over the longer term:
o Fund creation of boundary organization (s) or invest more in existing non-government
organizations and networks to engage critical stakeholders (i.e., professional
associations, municipalities, civil society, educators/students, researchers, First Nations,
youth). Options include models based on or an amalgam of, British Columbia’s Pacific
Institute for Climate Solutions, Prairie Climate Centre or Ouranos in Quebec and now in
Ontario. The organization would provide modeling services, tools/resources for
practitioners, training and education resources suitable for curriculum and the public.
o Establish institutional infrastructure appropriate to the needs of First Nations.
o Facilitate climate change mitigation AND adaptation research, education and
communication communities of practice.
o Make climate change programming for public servants mandatory and incorporate climate
change competencies into evaluation frameworks.
o Populate mitigation and adaptation indicators (including for education, awareness and
capacity building) to track progress over time.

Threats
•

Failure to make climate change capacity building relevant to targeted audiences.

•

Lack of management support for compulsory climate change related capacity building
relating to carbon neutral government, professional associations and climate-relevant job
effects.

•

Ineffective program outcomes because of inadequate financial investments over longer
periods of time.

•

Inability to make linkage, close gaps, and build relationships because of lack of institutional
infrastructure.

•

Failure to adequately resource First Nation institutions needed to support capacity building.
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•

Failure to develop adequate set of mitigation and adaptation indicators (including relating
to education, awareness and capacity building) to track progress over time.
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Part 2
Roadmap (timeline, roles and responsibilities)
Successful implementation of the Strategy will require multiple partners and a government
department or agency to coordinate delivery. The precise details of how to execute the Strategy
will only become clear over the next few months. Clearly, the Climate Change Secretariat in the
Department of Environment and Local Government will have a key coordinating and supporting
role. The Secretariat, may however, work with an external agency and partners to coordinate
delivery of some or all the Strategy and that agency may have other purposes, including scientific
endeavours relating to climate services like modeling, mapping and LiDAR. Clarity around options
for executing the Strategy will emerge as discussions with the federal government about how it will
support Atlantic climate services are concluded.
We do know with absolute certainty that the Strategy will not be implemented without partners.
Figure 1 identifies key NB partners; others will emerge as the Strategy is executed. In the near
term, there is an opportunity with NB Power preparing to expand its energy efficiency efforts and
partner with groups like The Gaia Project and EOS Eco-Energy to implement education initiatives
on energy and climate change. NB Power has indicated it is supportive of this Strategy and we need
now to further those discussions and develop a plan for its contribution to the Strategy. NB Power
already works closely with partners to execute its programming, including The Summerhill Group
and potentially LearnSphere to deliver programming to households and SMEs.
Table 4 summarizes Strategy recommendations based on the leverage, target and commit
principles with implementation over the next 60 months. Table 1 organizes these same
recommendations by quarter over the next three years and suggests lead partners for each of the
recommendations actions. The three-year plan would be updated annually and measured against
the goal of full implementation of the Strategy within 60 months.
The focus in the near term is on no-cost actions or actions that lever existing partnerships and
initiatives, including research. In the longer-term, Strategy implementation depends on alignment
with Environmental Trust Fund priorities, participation of NB Power, federal funding partners
(NRCan, Health Canada, Public Safety, INAC), and over time, carbon pricing revenue allocated as
directed in Bill 39. Table 4 groups priority recommendations for education, awareness and capacity
building.

Roles and Responsibilities
Money alone will not ensure the climate change strategy is successfully implemented, but it sure
would help. Government and partner stakeholders must commit to doing their part to make the
strategy a reality. Funding agencies, however, will also have to agree that the Strategy is
important and worth committing to its implementation.
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Figure 1 highlights who some of the important partners are, including provincial and federal
government departments that are critical to its successful implementation. In New Brunswick,
critical government departments are the Department of Environment and Local Government, the
Department of Health (including Public Health which is distributed throughout government), and
the Department of Education and Early Childhood Development, and Post-Secondary Education,
Training and Labour.
The research undertaken to develop this Strategy revealed that climate change has yet to be
adequately incorporated into the formal k-12 and post-secondary education system. The
Department of Education and Early Childhood Education and Post-Secondary, Training and Labour
(PETL) need to embrace the Strategy’s findings and recommendations. Failure to do so could put at
risk successful implementation of the Climate Action Plan education commitments, as well as the
successful implementation of the 10-year education plan. Deeper engagement is required to
advance environmental, sustainability and climate change education discretely, and through
infusion, throughout the formal curriculum. Relying on external partners to deliver education
outcomes is important and adds capacity but cannot alone achieve the provincial Government’s
climate change commitments. PETL has a key role to play in facilitating Strategy recommendations
relating to capacity building/professional development, certification and post-secondary institution
creation of climate change related degrees offerings.
The Department of Environment and Local Government (DELG) needs to continue working with
departmental colleagues to build a culture of commitment on climate change, including bringing
attention to the implications of carbon-neutral government. The Department should make
professional development on climate change mandatory once a pilot phase is complete. In
addition, a staff person in the climate change secretariat should be assigned to work with partners
to facilitate participation in the Climate Change 101 pilot. DELG also needs to socialize this climate
change strategy to build internal support for its implementation. DELG should take on responsibility
for coordinating the effort to secure the funding, from provincial and federal sources, to
implement this Strategy and create the appropriate institutional infrastructure needed for its
success. Finally, DELG is an important player in engaging the federal Government (whether NRCan,
Health Canada, INAC) in partnering with New Brunswick to implement this Strategy.
The Department of Health and its Public Health counterparts have a critical role to play in
preparing for climate change. Not only do vulnerability assessments need to be completed, so does
NB-based research on the health effects of climate change. There is an emerging understanding the
health effects of climate change are already being felt and that they are affecting the mental
health of our citizens, especially those most vulnerable because of poverty and isolation. The
demands on our healthcare system from climate change effects will only grow and this Strategy
provides a way forward to build capacity of our healthcare professionals to respond.
The Department of Energy and Resource Development is actively engaging in preparing its staff
through a climate change workshop. This effort needs to continue to fully prepare natural
resources managers to prepare and implement natural resource management plans. There also is a
need to collaborate with certification bodies and post-secondary institutions to encourage these
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institutions to incorporate climate change related skills into their curriculum and certification
requirements.
Other critical sources of support for the Strategy are the Environmental Trust Fund (ETF) and NB
Power. The ETF is critical to implementation of this Strategy and Fund managers may want to
consider whether the education, awareness and capacity building Climate Action Plan
commitments and this Strategy warrant a dedicated stream of funding. Consideration could include
opening a stream of funding to retain staff within organizations, including non-government
organizations, to advance climate change commitments as the Federation of Canadian
Municipalities Green Municipal Fund and Partners for Climate Protection Program do. The need for
dedicated staff to participate in executing this Strategy were highlighted by First Nations and
municipal representatives.
As noted, NB Power also has a key role to play. While its corporate interest is in advancing
implementation of its energy efficiency programs, for example, it also has received significant
resources from the federal government’s Low-Carbon Economy Fund to deliver all fuels programs.
The goal is to reduce greenhouse gas emissions while improving energy efficiency. It makes sense
then, that NB Power would partner to help deliver this Strategy and it has indicated its willingness
to do so. The opportunity going forward is to further elaborate how that contribution will be made,
who the partners will be in its execution and to finalize a work plan and budget.

Conclusion
New Brunswick has an enormous opportunity to advance its education, awareness and capacity
building commitments in the Climate Action Plan if it leverages existing resources and partnerships,
targets its financial investments and key sectors and trusted spokespersons, and commits to
creating institutional infrastructure. There is strong interest on the part of stakeholders in
advancing climate protection in New Brunswick. With some initial effort, focus, and support this
Strategy can be implemented and could succeed in building a climate change aware and engaged
population.

68

TABLE 4. STRATEGY IMPLEMENTATION: LEVERAGE, TARGET AND COMMIT: 12 TO 60 MONTHS
Leverage (within 12 months)
Education Leverage:
Use the B.C. Climate Action Charter as
a model for committing boards of
education to bringing climate change
more fully into the classroom and into
facilities management as part of carbon
neutral government commitments.
Post-Secondary Education, Training and
Labour would do the same for its
institutions.
Encourage the Department of Education
and Early Childhood Development to
issue a statement on climate change to
New Brunswick school districts
indicating that the basis for climate
change is accepted science and that
teaching climate change topics across
the curriculum is important to student
achievement and implementation of
the province’s 10-year education plan.
The letter could, for example,
encourage teachers to infuse climate
change learning into science modules
(on the atmosphere, its layers, and the
carbon/hydrology cycles, as well as
modules on the scientific method,
including how knowledge accumulates,
peer review); the arts (climate fiction;
music and art); and social studies (i.e.,
citizenship, solving real-world
problems). Leverage current efforts to
incorporate indigenous knowledge into

Target (within 12 and up to 24 months)
Education Target:
Create professional development
opportunities for pre-service (i.e., UNB
Education) k-12 education students and inservice educators using existing resources
and organizations like Learning for a
Sustainable Future, The Gaia Project, EOS
Eco-Energy, Sustainability Education
Alliance and Great Minds Think Outside
networks to increase competency to teach
climate change (discretely or via inclusion),
through arts (climate change literature,
music, art, drama, story-telling), science
(core concepts such as energy and earth
systems, thermodynamics;
carbon/hydrological cycles, atmosphere and
effects of pollution, such as ozone layer,
ground level smog, acid rain and climate
change on atmospheric function); social
studies/global citizenship (history, political
science, health, environmental studies).

Commit (within 12 and up to 60 months)
Education Commit:
Make environmental studies (including
sustainability and climate change concepts
and content) compulsory.
Embed climate change education into
outdoor and experiential learning to build
connectedness to nature values.
Incorporate First Nations experiences with
climate change and traditional knowledge
ways of knowing into environmental studies
and climate change curriculum.
Incorporate intergenerational learning into
teaching, including in-home child-parent
activities and games that cover
environmental, sustainability and climate
change themes. Implement Eco-Schools
initiative based on the Ontario and Green
Schools Nova Scotia models integrating
programming across curriculum, teachers
and custodians with a focus on school
consumption AND curriculum.
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Leverage (within 12 months)
curriculum and research to explore
opportunities to link indigenous
knowledge and climate change content.

Target (within 12 and up to 24 months)

Commit (within 12 and up to 60 months)

Awareness Target:
Reach out through face-to-face meetings
and electronic and webinar presentations,
key audiences, including NB Power, elected
officials (NB municipal, provincial, federal),
progressive businesses and associations,
unions, First Nations, community and faith
leaders, social justice, health, environment
and youth groups) to build capacity to
deliver a consistent communications
narrative on climate change internally (i.e.,

Awareness Commit:
Create one or more boundary organizations or
non-government organizations/networks to
bridge
the
gap
between
climate
communication science and practitioners. Use
up-to-date
environmental
market
segmentation analysis to develop targeted
approaches on climate change communication
messaging.

Engage and support First Nations,
including public schools, and the UNB
Mi'kmaq-Wolastoqey Centre in
identifying opportunities to integrate
indigenous knowledge with climate
change curriculum.
Build on existing degree programs in
forestry and engineering to offer
master’s degrees or certificates in
forest carbon management and climate
change adaptation (greenhouse gas
accounting, and disclosure, and climate
change adaptation, including asset
management).
Create a community of practice for NB
post-secondary university and college
educators currently teaching climate
change related content or would like to
as a vehicle for interdisciplinary peerteaching and professional development
in NB.
Awareness Leverage:
Existing research on climate change
communications, market segmentation
by environmental values, and carbon
pricing
narratives
to
develop
communications and social media
materials that can be used by target
audience networks. Create a climate
change communications community of
practice; host webinars and events to
build capacity of trusted messengers,
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Leverage (within 12 months)
including partnering with organizations
like Climate Outreach in the UK.

Target (within 12 and up to 24 months)
within organizations/sectors) and externally
(the public).

Commit (within 12 and up to 60 months)

Capacity building: Leverage
Engage labour in assessing the shortand-long term job creation potential
from the low-carbon transition in New
Brunswick and develop a jobs training
plan to build capacity.

Capacity building: Target
Engage with unions, NB Power, community
colleges and universities to implement the
NB low-carbon economy job training
proposal.

Capacity building: Commit
Fund creation of boundary organization or
non-government organizations and networks
(s) to engage critical stakeholders (i.e.,
professional associations, municipalities, civil
society, educators/students, researchers,
First Nations, youth). Options include models
based on or an amalgam of, British Columbia’s
Pacific Institute for Climate Solutions, Prairie
Climate Centre or Ouranos in Quebec and now
in Ontario.
Establish
institutional
infrastructure
appropriate to the needs of First Nations.

Embrace the Wolastoqewiyik assessment
(Anwaatin, 2017) of climate change
opportunities to work with NB First
Nations to build capacity through
investments from the Environmental
Trust Fund and Federal funding
(INAC/Health Canada).
Use research on the health effects of
climate change in New Brunswick and
other Health Canada vulnerability
assessment tools, to develop a healthfocused capacity building program for
healthcare professionals, including First
Nations
community
healthcare
providers.
Implement a survey of the public service
to assess climate change awareness and
capacity and use this information, as
well as existing Climate Insight 101
tools, to pilot a climate change capacity
building workshop for New Brunswick
public servants that includes online and
in-class components.

Use NB-relevant health effects research and
existing climate change and health tools to
develop and execute a health professional’s
capacity building program.
Implement pilot climate insights 101
initiatives for the Department of
Environment and Local Government.
Require engineers, as part of their annual
professional development requirement, to
devote a minimum number of hours per
year to climate change related content and
certification, including Engineers Canada’s
Infrastructure Resilience Professional
certification.
Establish capacity building initiatives for
engineers, foresters, planners and nongovernment organizations and institutions
supporting these efforts.

Facilitate climate change mitigation AND
adaptation
research,
education
and
communication communities of practice.
Make climate change programming for public
servants mandatory and incorporate climate
change
competencies
into
evaluation
frameworks.
Populate mitigation and adaptation indicators
(including for education, awareness and
capacity building) to track progress over time.

Establish internship/mentoring programs at
associations, non-government organizations
and educational institutions (university and
college) to support learner-to-job
transitions.
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Leverage (within 12 months)
Engage with professional certification
bodies (engineering, forestry) to explore
voluntary and mandatory professional
development options.

Target (within 12 and up to 24 months)

Commit (within 12 and up to 60 months)

Commit to using adaptation and
resiliency indicators proposed by the
Expert Panel on Climate Change and
Resiliency Results.
Undertake a meta-analysis of all
Environmental Trust Fund vulnerability
assessments and community adaptation
plans.
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Appendix 1: Public Opinion Survey
Background
A good starting point for situating the Climate Change Strategy is to review survey results assessing
citizen concerns and understanding of climate change. A 2017 online survey of 505 New
Brunswickers15 conducted by the University of New Brunswick (Comeau, 2017) finds some good, and
not so good, news. The good news is that awareness and concern about climate change is growing,
with 32% of New Brunswickers “concerned” in 2017, compared to 14% in 2016 (Figure 5). Younger
people (18-to-24-year-olds) and those aged 45 to 64-year-old are most concerned about climate
change (Figure 6).

How concerned are you about climate
change?
25%
28%

VERY CONCERNED

CONCERNED

14%

34%

SOMEWHAT CONCERNED

NOT CONCERNED
NOT AT ALL CONCERNED

2%

32%

7%
8%

39%

10%
2017

2016

FIGURE 5. CLIMATE CHANGE CONCERN GROWING
Concern about climate change has grown significantly in New Brunswick over the course of 12 months.
In 2017, 32% of New Brunswick respondents indicate they are concerned about climate change,
compared to 14% in 2016.

15

Randomly solicited from the New Brunswick participants in a national general population panel of
450,000 Canadians managed by Research Now. Participants in an online panel agree to complete a
small number of surveys over a limited period and receive small incentives like coupons for agreeing to
participate in the panel.
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How concerned are you about climate
change?
40%
33%
27%

18 TO
24

36%
35%

35%
34%

21%
25 TO
34

18%

35%
30%
30%

28%
28%
28%

35 TO
44

45 TO
54

55 TO
64

35%
32%
29%

47%
33%
0%

65 TO
74

Not at all concerned

Not very concerned

Somewhat concerned

Concerned

Very concerned

Not sure

75+

FIGURE 6. CLIMATE CHANGE CONCERN
CLIMATE CHANGE CONCERN SIMILAR ACROSS AGE COHORTS.

The not so good news is that climate change feels distant to people, with only 13% of respondents
believing it could cause great personal harm, and most people believing (59%) that climate change
will harm future generations (although more recent national analysis suggests there has been a
significant increase in people believing climate change is affecting us now). Younger New
Brunswickers are most inclined to believe future generations will be affected by climate change, a
result that suggests they see themselves as the future generation, but this interpretation need to
be tested in future surveys or focus groups (Figures 7 and 8). Direct experience with extreme
events, like the January 2017 ice storm, could also influence future survey or focus group results as
suggested by ongoing climate change communications research.
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How much do you think climate change will
harm? (Responses for "a great deal"_
FUTURE GENERATIONS 4%9%

21%

59%

CANADA 4% 19%
NEW BRUNSWICK 6%
PERSONALLY

44%

28%

12%

25%

41%

32%

Only a little

A great deal

Not sure

7%

19% 6%

35%

Not at all

8%

13% 8%

A moderate amount

FIGURE 7. CLIMATE CHANGE A DISTANT CONCERN
Few respondents believe that climate change is a clear and present danger with 59% believing it will
harm future generations a great deal, but only 13% believing the same for them personally.

How much do you think climate change
will harm… (Responses for "a great deal")
70%

68%

63%

58%

53%

59%

2…
21%
33%
27%
24%
28%
22%
20%
17%
18%
16%
16%
18%
7%
11%
13%
15%
10%
18 TO
24

25 TO
34

35 TO
44

45 TO
54

55 TO
64

33%
13%
13%
0%

65 TO
74

Personally

People in New Brunswick

Canada

Future Generations

75+

FIGURE 8.CLIMATE CHANGE A DISTANT CONCERN EVEN FOR THE YOUNGEST
CLIMATE CHANGE A DISTANT CONCERN ESPECIALLY FOR YOUNG PEOPLE; RESULTS SUGGEST RESPONDENTS CATEGORIZED
THEMSELVES AS FUTURE GENERATIONS
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Of even greater concern, people weakly link human activities with being the primary cause of
climate change. Making the causal link between human activity and climate change as the primary
influence on climate instability is critical to motivating personal and social action (Stern, 2000).
While 56% of New Brunswickers correctly identified in our 2017 survey that burning fossil fuels is
the human activity most responsible for climate change, 45% believe climate change is mostly
caused by a combination of natural patterns and human activities, compared to 43% who believe
human activities are most responsible. New Brunswickers over 75-years-old are more inclined to
believed climate change is a result of natural patterns. Younger residents are slightly less able
than older residents to correctly identify burning fossil fuels as the primary cause of climate
change. There is a strong scientific consensus that human activity is the dominant cause of the
global warming changing the climate16. Figures 9 to 13 summarize these results.

16

“GHGs and other drivers detected throughout the climate system and are extremely likely to have
been the dominant cause of the observed warming since the mid-20th century,” (Intergovernmental
Panel on Climate Change, Core Writing Team, Pachaur, & Meyer, 2014, p. 4). Extremely likely
represents 95 to 100% probability.
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The human activity most responsible for
changing the climate is...
OTHER

3%

NOT SURE
USING FERTILIZER FOR GARDENING AND
AGRICULTURE

15%

1%

BURNING COAL, OIL AND NATURAL GAS
TO RUN EQUIPMENT AND VEHICLES, HEAT
AND COOL BUILDINGS, AND MAKE…

56%

VENTING CHEMICALS USED FOR COOLING
THAT DEPLETE THE OZONE LAYER

15%

CUTTING TREES TO MAKE PRODUCTS AND
GROW FOOD

6%

THROWING AWAY FOOD AND PRODUCTS
THAT DECOMPOSE IN LANDFILLS

3%

FIGURE 9. HUMAN ACTIVITIES RESPONSIBLE FOR CLIMATE CHANGE
FIFTY-SIX PERCENT OF SURVEY RESPONDENTS CORRECTLY IDENTIFIED FOSSIL FUELS AS THE MOST RESPONSIBLE FOR CLIMATE
CHANGE.
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The human activity most responsible for
changing the climate is:
OTHER
NOT SURE 0%

3%

1% 3%

22%

13%

USING FERTILIZER FOR GARDENING AND AGRICULTURE
BURNING COAL, OIL AND NATURAL GAS TO RUN
EQUIPMENT AND VEHICLES, HEAT AND COOL…
VENTING CHEMICALS USED FOR COOLING THAT
DEPLETE THE OZONE LAYER
CUTTING TREES TO MAKE PRODUCTS AND GROW FOOD
THROWING AWAY FOOD AND PRODUCTS THAT
DECOMPOSE IN LANDFILLS

18 to 24

25 to 34

55 to 64

65 to 74

3%

3%

11%

18%

3%
53%

0% 1% 0%

54%

20%

53%

14%

59%

19%

13%

4%

7%

4%

35 to 44

17%

6%

6%
5%

2%

7%
16%

20%

2%

2%

58%

60%

13%
5%
5%

47%

13%

13%

8%
1%
0%

0%

7%
7%

45 to 54

75+

FIGURE 10. HUMAN ACTIVITIES RESPONSIBLE FOR CLIMATE CHANGE, AGE RESULTS
FOSSIL FUELS CONSISTENTLY MOST CITED AS CAUSE OF CLIMATE CHANGE.

Earth getting warmer mostly because of
human activity such as burning fossil fuels, or
mostly because of natural patterns in the
Earth’s environment?
NOT SURE

4%

A COMBINATION
NATURAL PATTERNS

45%
8%

HUMAN ACTIVITY

43%

FIGURE 11. HUMAN CONTRIBUTION TO CLIMATE CHANGE
NEW BRUNSWICK SURVEY RESPONDENT ARE MORE INCLINED TO BELIEVE CLIMATE CHANGE IS CAUSED BY A COMBINATION OF
HUMAN AND NATURAL CAUSES. THE INTERGOVERNMENTAL PANEL ON CLIMATE CHANGE CONCLUDES THERE IS A 95% TO100%
PROBABILITY THAT HUMAN ACTIVITIES ARE THE DOMINANT CAUSE OF GLOBAL WARMING.
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Earth getting warmer mostly because of human
activity such as burning fossil fuels, or mostly
because of natural patterns in the Earth’s
environment?
50% 47% 48%

38% 42%

51%

48%
38%

40%

47% 48% 44%

40%
33%

3% 0%

7% 7%

8% 3%

7% 4%

10% 3%

6% 2%

18 TO
24

25 TO
34

35 TO
44

45 TO
54

55 TO
64

65 TO
74

Human activity

Natural patterns

A combination

20%
7%
75+

Not sure

FIGURE 12. HUMAN CONTRIBUTION TO CLIMATE CHANGE, AGE RESULTS
YOUNGER NEW BRUNSWICKERS MOST AWARE CLIMATE CHANGE IS MOSTLY HUMAN CAUSED.

The 2017 survey also explored New Brunswickers’ views on energy-related climate solution
priorities for the province. New Brunswickers clearly are looking for shifts in energy-related
investments, with 76% wanting less emphasis on coal; 65% wanting less emphasis on oil; 54%
wanting less emphasis on nuclear; and 40% wanting less emphasis on natural gas. Wind and solar
are strongly supported. The picture for hydro is more mixed, with 44% wanting less emphasis, but
22% wanting less emphasis, and 27% wanting about the same emphasis. Figures 13 and 14
summarize the population level results and age-cohort results. Interestingly, older residents are
more enthusiastic about renewable energy than younger residents.
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Do you think New Brunswick should put...?
COAL 4%
NUCLEAR
17%
OIL 9%
NATURAL GAS
25%
HYDRO
44%
WIND
SOLAR

76%
54%
65%
40%

11% 9%
17% 12%
19% 7%
25%
10%
27%
6%
5% 12% 4%
5% 11% 5%

22%
79%
80%

More emphasis

Less emphasis

About the same emphasis

Not sure

FIGURE 13. EMPHASIS ON ENERGY SOURCES
New Brunswickers, like Canadians, want to see more emphasis on solar and wind and less emphasis on
coal, oil, and nuclear.

Do you think New Brunswick should put...?
76%
77%

60%
57%
47%

37%

81%
80%

44%

20%

21%

19%

18 TO
24

25 TO
34

35 TO
44

Solar

Wind

Hydro

87%

84%

81%

42%

81%
81%

79%
48%

80%

48%

73%
47%
47%

28%

29%

25%

45 TO
54

55 TO
64

65 TO
74

75+

Oil

Nuclear

Coal

Natural gas

FIGURE 14. EMPHASIS ON GREEN SOURCES, AGE RESULTS
OLDER NEW BRUNSWICKERS MOST CONFIDENT IN RENEWABLE ENERGY.
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There are important demographic differences in support for energy sources. Women are less
supportive of hydro and nuclear, for example, while men are more supportive of coal (33% of
women want more emphasis on hydro, compared to men where 55% want more emphasis; 26% of
women want less emphasis on hydro; 18% of men feel the same; when it comes to coal, the roles
switch, with 82% of men wanting less emphasis, compared to 70% of women.). With respect to
nuclear, only 10% of women want more emphasis, compared to 24% of men; 59% want less
emphasis, compared to 48% of men. The most important perceived benefit of investment in clean
energy is cleaner air and improved public health (37%), followed by lower carbon pollution (22%.
Young people, aged 18-to-24-years old are most inclined to believe that the primary benefit of
clean energy investments is lower carbon pollution (40%). See Figures 15 and 16.

Believe primary benefit of producing more
clean energy in New Brunswick is...
NOT SURE

8%

CLEANER AIR AND IMPROVED…
ENHANCED ENERGY SECURITY…
NEW GREEN JOBS
INCREASED TECHNOLOGICAL…
REDUCED CARBON POLLUTION

37%
14%
11%
10%
22%

FIGURE 15. BENEFITS OF CLEAN ENERGY
Cleaner air and improved public health are considered the primary benefit of New Brunswick investing
in clean energy (37%), followed by reduced carbon pollution (22%).
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Which of the following do you believe is the primary
benefit of producing more clean energy in New
Brunswick?

40%

41%

37%
23%11%

9% 12%

18 TO 24

25 TO 34

43%
33%

6% 8%

31%
19% 18% 21%
14%16%
8% 16%
12%

35 TO 44

45 TO 54

22%

7% 7%

39%

27%

55 TO 64

65 TO 74

40%
7%

7%
75+

Reduced carbon pollution
Increased technological innovation
New green jobs
Enhanced energy security and stable energy prices
Cleaner air and improved public health
FIGURE 16. BENEFITS OF CLEAN ENERGY, AGE RESULTS
18-TO-24-YEAR-OLDS MOST LINK CLEAN ENERGY TO REDUCED CARBON POLLUTION.
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Appendix 2: Interviewees and Resources
Contributors through interviews and peer review
Martha McClure, Education and Early Childhood Development
Andrea Belczewski, Education, UNB
Alan Sears, UNB Education
Mark Hirschkorn, UNB Education
Raissa Marks, NBEN, Sustainable Education Alliance
Sabine Dietz, NBEN Adaptation Collaborative
Lizzy Gresh, Jane Burchill, The Gaia Project
Amanda Marlin, EOS Eco-Energy
Pam Schwartzberg, Jim Petrie, Learning for a Sustainable Future
Tim Grant, Green Teacher
Shannon Harding, Clean Nova Scotia
Rick Kool, Royal Roads University
Paul Berger, Lakehead University
Kim Reeder
Katy Haralampides, Engineering, UNB
Mike Palmer, Psychology (applied behavior analysis), UNB
Chris Norfolk, Department of Energy and Resource Development
Heather Quinn, Department of Energy and Resource Development
Karen White-Masry, Serge LaRochelle; Lisa Lussier, Public Health, DELG
Jeff Hoyt, Rob Capozi, Monique Danielle, DELG
Alison Perrin, Northern Climate Exchange
Annette Comeau, Learnsphere
Andrienne O’Pray, NB Business Council
Peter Corbyn, Smart Communities Consortium
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Carla Lipsig-Mumme, York University, Adapting Work in a Climate Change World
Eddie Oldfield, QUEST, FCM
Graeme Stewart-Robertson, Executive Director, Atlantic Canada Action Plan (ACA) ,Saint John
Andrew McLeod, NB Professional Engineers and Geoscience

Resources Education
https://www.climategen.org/
https://www.climate.gov/teaching/essential-principles-climate-literacy/essential-principlesclimate-literacy
https://ecoamerica.org/wpcontent/uploads/2014/06/eA_Beyond_Storms_and_Droughts_Psych_Impacts_of_Climate_Change.p
df
https://www.ontarioecoschools.org/document/ecoaction-2015/
https://www.greenschoolsns.ca/
https://greenteacher.com/
http://lsf-lst.ca/
http://eecom.org/
https://curriculum.gov.bc.ca/sites/curriculum.gov.bc.ca/files/pdf/curriculum_intro.pdf
http://www.aashe.org/
https://whut.pbslearningmedia.org/shared/1494099/4546459/?utm_source=climateemail&utm_m
edium=email&utm_campaign=sci_2017
https://www.inconvenientsequeleducation.org/educators/
http://www.nben.ca/en/sustainability-education-alliance
https://www.cmec.ca/Publications/Lists/Publications/Attachments/9/environment.en.pdf
https://sustainabledevelopment.un.org/post2015/transformingourworld
https://www.cbu.ca/academic-programs/program/bachelor-ofeducation/resources/sustainability-education-for-preservice-teachers/
http://pics.uvic.ca/education/climate-insights-101
http://www.climateontario.ca/
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https://www.ouranos.ca/en/
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