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A B S T R A C T

This paper describes the results of a non-computational sentiment analysis of the word ‘change’ on the subject of
climate change, local climate innovation and development path change. Results were obtained from interviews
conducted with local government officials in 11 communities across British Columbia: Victoria, Vancouver,
Prince George, Dawson Creek, North Vancouver, Campbell River, Revelstoke, Surrey, T’Sou-ke First Nation, West
Vancouver, and the Kootenay Regional Districts. The sentiment analysis was undertaken to address the lack of
agreement among climate researchers and policy-makers over the meaning of change, and to determine whether
changes were actually occurring in their development paths. As a result, several drivers and barriers to change
were identified at the local government level. Staff quality and horizontal integration were linked to the most
positive sentiments, whereas barriers to behavioral change and the limited pace and scale of change were as-
sociated with negative sentiments.

1. Introduction

COP 21 ended with an unanticipated outcome of nation states
achieving consensus on an ambitious and bold goal of holding the in-
crease in the global average temperature to well below 2 °C above pre-
industrial levels (UNFCCC, 2015). Since that time there has been a
disconnect between Canada’s nationally determined contributions and
the ongoing efforts to achieve that target, revealing that it was largely
aspirational, with major implementation barriers (CAT, 2018). If nation
states are serious about reaching that target, it is clear that we must
move from business-as-usual scenarios to transformative change in
current development paths (more available in IPCC, 2007; Moore et al.,
2018).

This disconnect—between the consensus on one hand, and the im-
plementation of changes needed to reach the goal on another—also
reveals a more general confusion regarding the language of change. A
persistent challenge to transition from awareness and concern to action
remains (Moser, 2016), as well as understanding the nature of change
in current development paths. This research focuses on changes taking
place in each of the assessed communities that are related to climate
and the transition from their current development trajectories. The
need to achieve a rather radical transition to address the threat to socio-
ecological systems posed by climate change (Foxon et al., 2009; Moore
et al., 2018) is well known. In fact the latest IPCC Special Report (IPCC,
2018) approved by governments and involving 91 authors from 40
countries, clearly states that to reduce the risks associated with long-

lasting or irreversible changes, limiting global warming to 1.5 °C com-
pared to 2 °C would require rapid, far-reaching and unprecedented
changes in all aspects of society.

In spite of a global agreement on the need for change, this ‘change’
will undoubtedly look different in every community; its urgency, cost,
consequences, and lifespan will not necessarily align. Plans for change,
from small-scale to transformative, will also inevitably face complex
barriers. Yet continuing climate science, uncertainty about natural re-
source limits, and ongoing conflicts over resource developments make it
clear that we need to examine our current development paths and re-
frame the conversations on how to change their trajectories. We believe
that we are now at a stage that the world needs “transformations of a
scope, magnitude, speed, and penetration that are unprecedented in
human history” (O’Brien, 2015: 1170).

This paper addresses what we have found to be a prerequisite for
implementing and calibrating transformative change, which is namely
reflection and dialogue on ‘change’ among those who are fighting for its
institutional inclusion and acceleration. The analysis of the debate
about change includes the drivers and barriers to change, past successes
and innovations, and adaptation and mitigation measures put in place
by varying levels of government and/or organizations.

The research literature on the environment (e.g., Scharl et al., 2015;
Sluban et al., 2014, 2015; Weichselbraun et al., 2016) and more spe-
cifically on climate change change (e.g., Cody et al., 2015; Fernandez
et al., 2016; Hodson et al., 2018; Holmberg and Hellsten, 2014) using
sentiment analysis or opinion mining, especially in the Canadian
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context, is rather small, in part because such analyses are a relatively
recent phenomenon. Additionally, besides analyzing the methodology
employed for the sentiment analysis per se, most research on environ-
mental or climate change sentiment is focused on exploring commu-
nication, from patterns to its causes and effects. There is, however, no
previous work available on the use of sentiment analysis on change for
elucidating the successful and failing efforts, the drivers and barriers to
change in current development paths from the perspective of local
municipalities. Nonetheless, a number of studies have assessed the role
and the manner in which local governments in Canada and more spe-
cifically in British Columbia are introducing climate-related measures
and changes in their planning and implementation efforts (Baynham
and Stevens, 2014; Burch, 2010; Burch et al., 2014; Dale et al., 2017;
Drolet, 2012; Giest and Howlett, 2013; Newell and Robinson, 2018;
Moore et al., 2018; Picketts et al., 2014; Shaw et al., 2014).

In what follows, we describe the results from a six- year longitudinal
research project, MC3: Meeting the Climate Change Challenge, which
explores climate innovation in eleven Canadian local municipalities.
Using interviews from across British Columbia, Canada, over two
phases of the MC3 project (coinciding with multiple political adminis-
trations), the present analysis looks to the uses of the word ‘change’ in
order to create a map of real-life change (and drivers and barriers to
change) on the ground. Though each community faces vastly different
challenges when it comes to implementing change, we can trace from
this map the commonalities that ought to be studied in order for Canada
to move towards its target at a larger and faster scale. Detailed ob-
servations on what has worked and what has not worked from the
perspective of local municipalities are outlined below.

2. Methodology

This study used a mixed-methods multiple case study approach (Yin,
2003), since the purpose of this research was to conduct an empirical
analysis of a contemporary phenomenon within its real-life context, in
this case individual perspectives on the concept of change.

2.1. Case selection criteria

Case selection followed a purposive information-oriented sampling;
using prospective criteria, cases were selected for both sharing some
similar characteristics and relevant contrasting background to enrich
the discussion with a diverse range of outcomes. Two primary criteria
structured the initial selection of case studies and informed the inter-
view protocol.

1
1 Communities were selected that exhibited leadership on adapta-

tion, mitigation, integrated adaptation/mitigation approaches,
and sustainability. Examples of particularly innovative action that
had either transformed emissions pathways and/or vulnerability
or held significant promise to do so in the future were chosen.

2 Evidence of multi-stakeholder involvement and social learning.
The scale of the cases was not limited to municipal governments,
thus opening up the possibility of studying compelling action at a
regional scale. We selected cases where action at one scale had
been taken up by, or was of direct relevance to, other scales.

In addition, secondary selection criteria were incorporated to cap-
ture a variety of communities demonstrating notable and diverse efforts
to address climate change. The following secondary criteria were in-
cluded: 1) a mix of small, medium and large communities; 2) a mix of
rural and urban; 3) communities with a long history of climate change
action and emerging leaders; 4) a mix of resource- based and diversified
economies; 5) a mix of government-led and grass-roots approaches; 6)
generalizability or relevance to other communities; and 7) evidence of
social mobilization as a component of action.

After meeting these criteria, the final selection of communities was
completed in close collaboration with a diverse array of civil society
and government research partners. The eleven case study communities
were the cities of Victoria, Vancouver, Prince George, Dawson Creek,
North Vancouver, Campbell River, Revelstoke, and Surrey, together
with T’Sou-ke First Nation, West Vancouver district municipality, and
the Kootenay Regional Districts (detailed description: mc-3.ca/case-
studies). To ensure the relative comparability of the case studies and
robustness of analysis and findings, a comparative five-step approach
detailed in Shaw et al. (2014) was undertaken.

In the second stage, critical case sampling was employed for the
selection of three key informants per case study community to conduct
semi-structured interviews, with the exception of the T’Souke first
Nation where only one key interviewee was available. The total 31 key
actors -mostly local government officials (ranging from chief adminis-
trative officers and city managers to city staff and councilors) and of-
ficial community representatives directly involved in the design and
implementation of climate change initiatives- were selected within a
subsample of participants from the first phase of MC3, 2012 to 2015
(Newell and Dale, 2015; Shaw et al., 2014; www.mc-3.ca).

2.2. Data collection and analysis

The interviews were carried out using an open-ended, semi-struc-
tured interview protocol that drew upon three theoretical lenses - multi-
level perspectives, social practice theory, and social-ecological systems
(see Moore et al., 2018). Guiding questions (15–25) were formulated to
determine the nature and degree of change that has occurred in the case
study communities since 2012 and the way these changes including
climate change innovations were shifting the way communities devel-
oped over time. Interviewees were told in advance that their responses
would remain confidential, and their colleagues would not be aware of
their participation in the study. These interviews which lasted from 30
to 60min, were audio recorded and transcribed with permission of the
participants. Since our present analysis focuses on the use and context
of specific language, we adapted elements from the computational
method of text mining in order to narrow down the body of text to
passages containing the word “change.” Using the computer software
NVivo (v11), search queries were built for the relevant codes, com-
prised of words associated with the code, and included word deriva-
tions and stemmed words.

Next, we applied sentiment analysis to sort the excerpts into positive
or negative groupings. Opinion mining or sentiment analysis, used in-
terchangeably (Kennedy, 2012; Pang and Lee, 2008; Thelwall et al.,
2011), refers to the analysis of the explicit or implicit expression—in
this case lexical—of a person to determine their attitude with respect to
a topic. As in Kim and Hovy (2004), there were four evident points of
classification: the attitude holder, the target object or aspect, the claim,
and the attitude. The attitude holder is the interviewee linked to a
specific case study community. The target object is “change” related to
climate and the transition to a new development path. The claims are
the different topics, grouped into results and discussions as externally
and internally driven changes and their subdivisions, on the subject of
or concerning the target “change”. The attitude is the orientation of the
claim, being positive or negative sentiments. After removing the in-
applicable excerpts and the excerpts lacking a distinct sentiment to
improve performance of the analysis (Pang and Lee, 2008), the re-
maining sentiments were identified and classified according to their
polarity.

Natural language processing (NLP) or computational linguistics are,
due to the rise of social media and the web 2.0, widely employed to
systematically identify the polarity of a given text. Nevertheless, com-
puter systems and NLP are not robust enough to generate accurate se-
mantic representation of text (Aggarwal and Zhai, 2012). Although the
level of inter-human disagreement on sentiment classification can be as
high as 20% (Ogneva, 2010), this is considered to be the maximum
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accuracy that sentiment classifiers based on machine learning can reach
(Mozetič et al., 2016). In an effort to achieve the highest accuracy,
while taking advantage of our relatively small corpus, this research
used human classification. Two separate researchers completed the
analysis with almost exact consistency. The following section provides
detailed examples from the results as well as data visualizations.

3. Results

Following Kim and Hovy’s (2004) points of classification, the results
(and the following discussion) focuses on the attitudes found in relation
to the different claims or issues concerning the aspect of changes in
climate or in development path. As topics around these changes varied
considerably, with some very case specific or even considered as an-
ecdotal evidence, the outcomes were assorted and summed up in 8
topics and 6 subtopics. The number of positive sentiments expressed
regarding change was almost double the negative ones. Fig. 1 shows
how these attitudes are distributed along the different communities. As
illustrated, only two communities out of 11, namely Campbell River
and Dawson Creek, have a higher number of negative sentiments than
positives.

Fig. 2 shows the results obtained for the 12 most relevant topics,
which are later interpreted in detail in the discussions section. As il-
lustrated, only one topic presented more negative sentiments than po-
sitive. Facing the increased risks of negative impacts of climate change,
most interviewees related the observed and projected changes in nature
with negative sentiments.

In addition, from the analysis, and as portrayed in Fig. 2, inter-
viewees expressed a similar amount of negative and positive sentiments
regarding change in relation to only two topics: mitigation measures
taken by the local government and the framing of climate change. In the
first case, the negative sentiments reflected the discontent of re-
spondents due to the limited extent and pace of local implementation
efforts (insufficient change). In the second case, the negative sentiments
were related to changes in the climate change narrative, where inter-
viewees argued that community members are less keen to engage in
discussions involving climate change rhetoric. Respondents mentioned
that local government tends to shift the manner of framing climate
change by addressing related issues, such as adjacent concerns or co-
benefits, more relevant to community members.

Positive sentiments by official community representatives and local
government officials concerning changes in 10 out of the 12 major to-
pics (claims) where superior or highly superior to their opposed attitude
(negative sentiments). To avoid reiteration with Fig. 2, the reader is
referred to the discussions section for a detailed description and ana-
lysis of these outcomes. Battery signs placed next to each of the main
topics in the discussions section are intended to visually remind the
reader with the proportion of negative sentiments (in red) and positive
sentiments (in green) vis-à-vis change regarding that topic.

4. Discussions

Although climate change remains a contested connotation nation-
ally and internationally (Stoddart et al., 2016), this negativity has

Fig. 1. Location and distribution of sentiments on change. (Blue, positive sentiments; Yellow, negative sentiments).
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decreased in recent years, these results show an overall higher number
of positive sentiments surrounding change. This higher concentration is
likely due to the fact that many of the interviewees’ duties involved
trying to introduce changes in their present organizations. Thus,
changes taking place in the local government or municipalities are,
more often than not, regarded by interviewees with tacit enthusiasm
and positivity.

4.1. Externally-driven changes

4.1.1. Changes in natural environment

Seven case studies in this research have marine-terrestrial interface
ecosystems, considered to be highly vulnerable to climate change im-
pacts (Price and Daust, 2016), from sea-level rise to more frequent
extreme events such as tsunamis. Changes impacting the natural en-
vironment were mentioned throughout the interviews with special
concern for coastal storms affecting coastal wetlands. In addition, there
were frequent negative references to increases in forest fires, flooding,
and the increased presence of non-native invasive species impacting the
fragmented ecosystems as a consequence of climate change. Never-
theless, there were positive sentiments related to changes in nature in
Victoria. These were linked to increased observations of marine mam-
mals, probably due to their heightened presence (Ford, 2014).

Mixed attitudes were also present regarding the perception of mi-
tigation and adaptation measures taking place in the aftermath of cli-
mate-related disasters. Positive sentiments were connected to increased
awareness, media coverage, and opportunities to benefit from this en-
hanced awareness. In fact, extreme events often serve as a stimulus for
governments, motivating adaptation and mitigation planning (Füssel,
2007; Hamin, 2011).Whereas negative sentiments were focused on the
impermanence of the increased awareness, as well as the observed
belittlement (coming from community members and local government)
of the need for urgent measures, due to the belief that risks are longer-
term and carry higher levels of uncertainty. As Baynham and Stevens
(2014) stated, long-term gradual changes in climatic conditions act

opposed to fast-onset events, producing a weaker reaction from gov-
ernments, as they are not affected by an initial impact. This allows
elected officials to focus their efforts on concrete and tangible short
term priorities (Vogel and Henstra, 2015), which are more closely
aligned with their personal objectives during their term of office and
electoral cycle short time frames.

Another negative sentiment reported in Campbell River was the
conflicting trade-off between climate action and the biodiversity
agenda, especially apparent in communities with more limited re-
sources. While the increased attention on climate change issues tends to
divert from efforts to support endangered wildlife, biodiversity is just as
urgent (Favaro et al., 2014; e-Dialogue series, 2018).

4.2. Internally-driven changes

4.2.1. Integration of the climate change agenda and intra-organizational
collaboration

Climate policy integration is defined here as the incorporation of the
aims of climate change adaptation and mitigation into other policy
sectors, both environmental and non-environmental (Beck et al., 2009;
Dupont, 2010; Lafferty and Hovden, 2003). To enhance policy co-
herence, efforts to entrench as an overarching lens or mainstream a
particular social value such as sustainability or climate change princi-
ples should become institutionalized in decision-making processes (Kok
and de Coninck, 2007; Vogel and Henstra, 2015).

Whether on an operational or a strategic level, changes regarding
the integration of climate change or sustainability initiatives in local
governments were considered positive by all interviewees. Integration
improves coordination across or between sectors, and thus renders
services more efficient and effective (Cowell and Martin, 2003). Out-
comes of the present research corroborated this for the most populated
cities, where there are greater risks in larger organizations of frag-
mented or excessively entrenched silos. Representatives from the larger
municipalities, including Surrey, Victoria, Vancouver, and West Van-
couver, praised the collaborative approach: “The intent is to have an

Fig. 2. Outcomes of the sentiment analysis on climate change relevant topics. Positive sentiments; Negative sentiments.
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integrated model where sustainability is a core duty and responsibility
for everybody, rather than a department” (I1, City of Victoria, tele-
phone interview, 2015). Similarly, it was important for a representative
in Revelstoke that the decision-making process related to climate
change not be relegated to a separate corporate function. These senti-
ments align with research showing that climate change and sustainable
development policies are relevant to most, if not all, departments (Yohe
et al., 2007). Combining departmental initiatives with, for example,
sustainability measures, has a greater effect than if implemented se-
parately (Dale et al., 2017).

It is worth noting as well that it was deemed critical for smaller (i.e.
population below 50,000) local governments, faced with more limited
resources, to have the help of an external expert in assisting with cli-
mate change and sustainability issues, and with raising awareness.

4.2.2. Changes in leadership and staff champions

4.2.2.1. Federal and provincial governments. Four local governments
(Campbell River, Vancouver, West Vancouver, and Revelstoke)
emphasized the importance of increased alignment with the federal
and provincial governments. Cross-scale interdependencies, namely the
federal, provincial, and local governments, tend not to be well
integrated (Adger et al., 2005; Drolet, 2012). During the first and
most of the second phase of our research (2012–2018), provincial and
local governments showed greater willingness to engage in climate
change efforts than the federal government (Giest and Howlett, 2013).
One of the biggest drawbacks for the federal government to maintain a
leadership role, as stated by Doelle (2018), was the failure to position
the Pan Canadian Framework on Climate Change as a first step that
needed to be gradually strengthened. Instead, the federal government
has taken backward steps in response to political opposition and
pressure from industry sectors (Doelle, 2018). Yet multi-level
governance is critical to coordinate policy- making across all levels
(Bauer et al., 2012; Dale et al., 2017), in order to accelerate the
adoption of local innovations and to address asymmetries of scale.
There is increasing pressure on local governments for more leadership
and accelerated adoption of climate innovation. Previous studies, for
example, show that pressure from higher levels of government, such as
top-down directives through state or provincial mandates, provide local
governments with motivation critical to implement strong measures for
addressing climate change (Berke et al., 1996; Homsy and Warner,
2013; Tang et al., 2010).

4.2.2.2. Local government and their staff. The presence of strong
leadership, both technical and political, has been identified by Burch
(2010) as a key resource and crucial enabler of action on climate
change, following a study in three municipalities in British Columbia.
Positive sentiments regarding changes in the local government were
mentioned regarding the staff number and their mindset towards
climate action. For example, in Campbell River the higher
commitment to fighting climate change since 2014 has been praised
by a respondent who considered it as very positive for boosting morale
among the city staff, enhancing innovation, creativity, commitment,
and productivity. Similarly, a Victoria representative asserted that
political leadership was critical for advancing climate-related
changes. Positive changes in the number of staff working on
sustainability, environment, and energy management were also
reported, respectively, by interviewees from the cities of Vancouver,
Prince George, and Revelstoke. A study on the incorporation of climate
change adaptation in Prince George’s community planning (Picketts
et al., 2014), underlined the strength in the city staff social capital,
across different sectors including planners engineers and managers.
Picketts et al. (2014) stated that their previous experience and
know-how was a driver, since they were able to introduce
climate-related measures after independently proposing
climate-relevant policies.

On the negative side, the leadership changes in Dawson Creek were
deemed by a respondent as detrimental to climate innovation. The new
council and mayor were reported to be major oil and gas pushers and
climate change deniers, in contrast to their predecessors. In spite of this,
some of the new staff in the planning department were deemed to have
passion for and interest in sustainability.

4.2.3. Changes in strategic planning

One of the most praised and positive change cited by interviewees
was the signing of the Climate Action Charter by local governments and
their subsequent commitment to reducing GHG emissions and taking
actions around climate change. This was clearly expressed in 8 out of
the 11 case studies (Kootenay Regional Districts, Campbell River, North
Vancouver, Prince George, Revelstoke, Surrey, Vancouver, West
Vancouver), which did not mean that it was not also shared in the re-
maining cases. As a result of Bill 27 amendments in 2008, local gov-
ernments were required to integrate in their official community plans
(OCP) GHG emission reduction targets, together with actions and po-
licies for achieving those targets (Rutherford, 2009). Working as a
“planning mandate”, it greatly increased the likelihood for governments
to achieve their planning outcomes (Baynham and Stevens, 2014).

As a matter of fact, respondents mentioned that introducing these
policies and measures as part of their official community plans (OCP) or
sustainability plans (e.g., ICSP) was a major positive change for moving
forward. By incorporating climate-related mid- and long-term goals, the
Charter provided a framework within which developers and the mu-
nicipalities could target actions and assess development plans by fil-
tering them first through climate or sustainability lenses. As stated by
Kootenay Regional Districts, the Charter also expanded the focus from
providing basic infrastructure to a perspective of community well-
being, including heritage, culture, and recreation.

The Charter requirements also led to increased innovation in several
cases. Respondents from Vancouver and West Vancouver mentioned
that the need for more innovative approaches influenced them to work
more collaboratively, by bringing more executive people on board and
ensuring full support within teams. Participation of non-state stake-
holders helps ensure more effective implementation and provides an
enriching, area-specific, policy-relevant knowledge and experience
(Bauer et al., 2012; Agrawala and Fankhauser, 2008). In addition, the
commitment to monitoring and reporting GHG emissions had forced
local governments to keep track of and reduce their levels of energy
consumption, described by several respondents as a positive measure.
Monitoring was also mentioned as a positive change, e.g., to better
target their actions (Revelstoke), or for refining target groups for
housing projects (Vancouver). However, for smaller municipalities with
tighter budgets e.g., the Kootenay Regional Districts, changes prompted
by the Charter were also negatively associated with increased man-
agement costs required to comply with the monitoring and reporting
activities.

4.2.4. Measures implemented

A high ratio of responses within our analysis were focused on the
measures taken by local governments to target climate change and
sustainability issues directly or indirectly. This should not come as a
surprise, as local governments are not only directly affected by climate
change impacts but also have a substantial influence over future GHG
reductions, thus locally implementing climate actions is in their best
interests (Baynham and Stevens, 2014).

Measures such as the development of urban agriculture or com-
munity gardens, where the main emphasis is on food security, were
described to positively influence community members by making them
more aware of their environment and more active in creating networks.
Survey findings from an alternative study on B.C. communities in-
cluding Prince George (Drolet, 2012) showed that respondents were
eager to support and encourage local food production. These practices

F. Jost, et al. Environmental Science and Policy 96 (2019) 27–36

31



were said to contribute to building stronger and more cohesive com-
munities (Drolet, 2012). Further positive changes were mentioned in
Kootenay Regional Districts, West Vancouver, Revelstoke, and Surrey in
relation to solid waste management initiatives, including both organics
and recycling programs, due to increased awareness among users and
the fact that they were now achieving their waste diversion goals while
reducing impacts on climate change (Ackerman, 2000). In the Kootenay
Regional Districts, the creation of a reserve fund to offset their corpo-
rate emissions was described as a positive change.

4.2.4.1. Mitigation measures . Overall, respondents regarded
municipal and community mitigation efforts as positive, yet turned to
negative sentiments to address gaps in the current efforts. For example,
a West Vancouver interviewee spoke negatively about the absence of
progress in monitoring or reporting on community- level GHG
emissions—an action that was already implemented at the corporate
level. They believed that implementing this at the community level
would also encourage private enterprises and would boost overall
mitigation efforts.

Regarding mitigation efforts, many spoke optimistically about
changes in the transportation sector. For example, three municipalities
in the Kootenay Regional District were supporting the measurement
and analysis of vehicle emissions by equipping their local bus fleets to
provide information on GHG emissions, an action that was expected to
lead to more deliberative decision-making. Regarding electric vehicles,
Vancouver reported that a considerable increase in the number of
charging stations.

Efforts to reduce the use of private transportation by improving car
sharing and public transport services as well as supporting active
transportation were considered positive changes in North Vancouver,
Revelstoke, and Victoria. A respondent from Victoria added that
improving infrastructure to increase the number of cyclists and
pedestrians had proven to be a very successful mitigation action. In
metro Vancouver, however, a recent survey revealed that whereas most
residents (1/2) believed that separated bike lanes were a good thing, far
fewer (1/3) wanted more in the city (Korzinski, 2018).

An additional negative sentiment involved the suburban conditions
and high-growth rate prevalent in municipalities such as Surrey, which
made changes in emissions reduction more challenging. Similar
comments emerged for Campbell River, where the continuous efforts
and initiatives made by the local government were insufficient, since
the growth of the community was outpacing their implementation
measures.

4.2.4.2. Changes linked to residential development . Sentiments
related to building regulations varied across municipalities. Vancouver
interviewees were more concerned with this subject as buildings represent
approximately 65% of the city’s GHG emissions. Changes in regulations to
increase energy efficiency were highlighted, although regarded with caution
as, together with gentrification, there appeared to be a trade-off between
the climate agenda and the affordability agenda. The former precludes
lower initial costs for construction purposes, thus conflicting with the latter.
It is noteworthy to mention that housing affordability was the dominant
issue of recent elections for many communities in B.C., mainly in Victoria
and Vancouver, both of which face the worst affordability conditions on
record since the mid-1980′s, with no relief in sight (Wright and Hogue,
2018).

Interviewees in Vancouver mentioned positively that the
development community was open to changes, and the implementation
of a future clear and longer-term government plan. Respondents from
both Vancouver and West Vancouver agreed that the implementation of
the building code for increasing energy efficiency in housing was
something that they had the ability to enforce. Both were confident
about the efforts to have new buildings built to a higher standard.
Building retrofits, however, were cited as more challenging since the

local governments’ ability to encourage owners was more restricted. Yet
in the Kootenay Regional District, the implementation of energy
retrofits was considered by a respondent as successful.

Overall, improving the energy efficiency of new buildings in BC was
considered by some developers and researchers as an “easy win” or low
hanging fruit to address climate change. Describing green or zero
emission buildings as having a great potential, even without changes in
technology, and greater long term savings, covering the initial
investment in 3–15 years (Bitz et al., 2016; Ruparathna et al., 2017)
was regarded positively.

4.2.4.3. Adaptation measures . Additional changes focusing
on adaptation and incorporated in provincial building regulations were
also mentioned by interviewees. Positive changes such as sea-level rise
response were mentioned by both Vancouver and North Vancouver.
Following the use of models and mapping scenarios, the minimum
building elevation requirement underwent a 1.1 m increase. In West
Vancouver, Campbell River and Surrey, respondents encouraged
changes to take advantage of coastal engineering processes as a
response to flood mitigation and erosive forces from wave action.
Thus, instead of building dykes higher, they were seeking more
beneficial innovations such as green infrastructure or beach
nourishment through offshore and barrier islands.

Faced by a different threat, Kootenay Regional District’s primary
concern was forest fires. Consequently, proposals for new developments
required land to be mitigated to FireSmart standards prior to building a
new sub-division. An additional positive change was extending the
interface fire mitigation project to protect one of their drinking water
treatment facilities and infrastructure.

The reduced number of outcomes regarding changes in adaptation
(see Fig. 2), including the clearly lower amount of negative sentiments,
might be related to the lack of requirements for adaptations targets in
the BC Local Government Act, which left local jurisdictions with
non-binding and broad adaptation objectives (Rutherford, 2009;
Picketts et al., 2014).

4.2.5. Perception of climate change in the local government

Ambiguous or conflicting preferences and the lack of convergence
among local elected officials around particular policy solutions are
considered a political barrier for adopting and/or implementing climate
change policy measures (Wu et al., 2018). Therefore, political will is
regarded as an essential enabling condition for local climate policy
development (Ford and King, 2013) and critical for policy success (Post
et al., 2010). Additionally Post et al. (2010: 660) divide the concept of
political will into the following four components:

1 a sufficient set of decision makers;
2 with a common understanding of a particular problem on the formal

agenda;
3 is committed to supporting, and
4 a commonly perceived, potentially effective policy solution.

Following the previous, to take a course of action decision-makers
ought to share a common understanding of a particular problem and its
potential effective policy solutions, in this case the perception of cli-
mate change and their adaptation and mitigation measures.

Within the local government, in this analysis, climate change action
was largely acknowledged to be insufficient, with a lack of will often
cited as the cause for inaction. Respondents from Campbell River,
Kootenay Regional Districts, Dawson Creek, North Vancouver, and
Revelstoke observed that changes were still limited in scope, number,
aspects covered, and pace, describing the overall landscape as a tran-
sition process that would take a long time to implement. The collected
responses provide further insights about the perceived barriers and

F. Jost, et al. Environmental Science and Policy 96 (2019) 27–36

32



drivers to transformative change.
One positive change was the trend to recognize climate change as a

cause of natural hazards and to plan for their future consequences, as
discussed by a respondent from Campbell River. In the Kootenay
Regional District, however, in spite of the recognition of climate change
within the local government, their lower vulnerability to its impacts
and thus little concern, had led to little progress on adaptation in-
itiatives.

The desire to implement climate actions at a faster pace without
creating much chaos in the city was clearly expressed by a respondent
from Vancouver. However, two barriers that limited their introduction
were identified. First, the lower price of fossil fuels and their deriva-
tives, mad the economic benefits of renewables less evident. Second,
public opinion and their acceptance of change, in this case the im-
plementation of mitigation measures, was negatively related to the pace
of change.

The following examples suggest that community and intra-govern-
mental actions result in higher reported positivity. Despite the growth
pressure, positive changes within the local government in Surrey were
related to the willingness and ability of different departments to in-
fluence other staff in favor of the relevance of climate change and
sustainability. A respondent from the Kootenay Regional District posi-
tively mentioned that structural issues were no longer a barrier to
moving forward on a more progressive agenda. Also, communities from
the regional district were described as moving forward at a similar pace
and sharing common goals, partially due to the regional approach they
had taken and the sharing of knowledge and expertise between smaller
communities as a result of this scale of collaboration.

Actions by higher levels of government had mixed sentiments. In
both the Kootenay Regional District and Victoria, there were positive
responses to the engagement of the provincial government, the way
that they were providing guidelines and continuous feedback to the
local government, and how renewed policies could support local in-
itiatives. A respondent in Surrey considered it critical for provincial
leaders to have climate change and sustainability on their agendas with
the understanding that local governments are often subject to the po-
licies and mandates created by senior levels of government. In T’Sou-ke
First Nations, a respondent warned about the contradictory measures
being undertaken by the provincial and federal governments in the
name of national economic interest and sustainable development.

Multiple respondents (Campbell River, Victoria) identified risk as a
major barrier preventing greater local government action. The fact that
the negative consequences of inaction were expected to take place in
the future, with little probability of natural hazards greatly affecting
their term of office, made local governments more reactive rather than
proactive, especially in the interior of B.C. Even if the personal desire
was to take adaptation measures proactively, and take the least eco-
nomically disadvantageous course, the council was unlikely to support
measures that only pay-off in the longer term. However, the flipside of
this was a reported positivity (in Victoria) around discussing win-win
situations, arguing that by initially focusing on positive opportunities
with low risks, specific actions benefiting both the economic and en-
vironmental agendas had a much higher chance of being implemented.

In Dawson Creek, changes in the way the local government was
willing to engage were seen as positive, although he motivation was to
capitalize on the increase in financing for green initiatives. Given that
not only the city but also the majority of people in Northeast BC do not
believe climate change is caused by human activities,as reported by two
respondents while quoting a recent study (Mildenberger et al., 2016),
having financial benefits associated with climate-related measures is
key to persuading them to change.

4.2.6. Perception of climate change among community members

The present research also assessed community perceptions of cli-
mate change-related risks and policies. According to a 2012 study in

B.C., community members do not trust the local government to effec-
tively address climate change (Drolet, 2012). A literature review car-
ried out by Wachinger et al. (2013), revealed that besides personal
experience, the lack of trust in authorities and experts has the most
substantial impact on risk perception. furthermore, a study of lack of
trust in 35 countries to blunt the effect of risk perceptions on public
willingness to engage in behaviors or support policies to address cli-
mate change (Smith and Mayer, 2018).

In this study, however, the analysis showed that community mem-
bers were disengaged (due to lack of understanding and lack of will) or
opposed to these policies. This lack of consensus among residents is a
consequence of the complex and intriguing behavioral intentions re-
garding climate change, as people are neither complete believers or
fully opposed to all personal and government efforts to adapt and re-
duce GHG emissions (O’Connor et al., 1999). Results regarding disen-
gagement are well supported by previous studies stating that the lack of
knowledge and low risk perceptions are a powerful predictor of beha-
vioral intentions (e.g., Becker et al., 2013; Botzen et al., 2009; Dzialek
et al., 2013; Lechowska, 2018; McDaniels et al., 1997; Semenza et al.,
2008; Stern, 2000).

Nonetheless, most interviewees saw any effort towards involving
community climate action as positive. In West Vancouver a respondent
mentioned (in relation to the positive efforts of recycling) that residents
want to do the right thing, and, according to a Surrey respondent,
sustainability was now the norm. In North Vancouver, people were
reportedly going beyond compliance of regulations and becoming more
proactive. As Picketts et al. (2014) state, discussing climate related is-
sues with the community encourages local awareness and can pre-
cipitate action.

Much of the community concern for climate change was revealed to
be conditional upon the degree of direct impact. In Surrey, for example,
turnout for public climate change events was strikingly low, except
when these forums took place after a natural hazard, for instance
flooding near the open sea. This is consistent with the hypothesis that
greater risk perception is associated with greater ecological, human and
aesthetic impacts (Willis et al., 2005). If we take, for example, the
transtheoretical model for behavior change (Prochaska and Velicer,
1997) individuals might find themselves along a temporal gradient or
“stages” regarding their willingness to change or the manner in which
they perceive climate change and are willing or not to act upon it, thus
changing their behavior.

For example, in North Vancouver and Kootenay Regional Districts,
respondents described that behavioral change accelerated once climate
change affected the community in an unavoidable way. Attitudes to-
wards water conservation, for example, became positive during
droughts, with support for mandatory water restrictions. In Dawson
Creek and North Vancouver, community members were engaged to the
point of calling with complaints about the ‘other side’—those using too
much water, or conversely oil and gas supporters who felt threatened
by new measures. A recent research on flood-related actions goes fur-
ther and concludes that experiencing extreme events, rather than risk
perception, represents a more significant motivation for the adoption of
protective actions and behaviors among Canadians (Thistlethwaite
et al., 2018).

Another positive commonality was the idea of change itself as mo-
mentum and a social asset. A respondent from T’sou-ke First Nations
spoke positively about making a difference with “your own hands,”
instead of pleading and waiting for others to change. In Dawson Creek,
one interviewee noted positively that acts of change might strengthen
social networks by bringing people closer. A positive co-benefit of
change in Campbell River was described as acting on climate change
made people prouder of their community.

A better understanding of these interactions may be helpful for local
governments in facilitating deliberations among decision-making
groups on climate action policy or developing appropriate climate-re-
lated communication materials for community members.
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4.2.6.1. Avoiding climate change related terms while focusing on co-benefits
. A significant number of interviewees pointed out that

people tend to avoid climate change discussions. Comments from the
Kootenay Regional Districts, Dawson Creek, Prince George and West
Vancouver revealed that only negative sentiments were associated with
the climate change rhetoric, which includes talk of global warming and
GHG emissions. Respondents added that climate change rhetoric was
seen as too abstract and not motivating. Therefore, local governments
were reframing their efforts, both to councilors and staff as well as to
the wider community, in terms of the co-benefits that they bring (www.
changingtheconversation.ca/capp). Similar outcomes were observed in
a study with British local governments, in which 80% of the staff
responded that they have enjoyed greatest traction when climate
adaptation has been rebranded as weather resiliency (Porter et al.,
2015). The authors stated that focusing on weather resiliency has two
advantages against the former, avoiding confrontation with climate
skeptics and having a better buy-in as it promises to deliver immediate
benefits (as adapting to future change seems more remote).

Furthermore, respondents from the present research mentioned that
instead of mitigation measures to reduce GHG emissions, their talking
points were focused on improvements to the quality of life and health,
or the energy conservation and economic benefits. The latter was
especially persuasive for implementing more mitigation and adaptation
measures in both the public and the private sectors. As an example, the
medical journal of B.C. recently published an article promoting active
transportation and framed their arguments in terms of the co-benefits,
which included the reduction of GHG emissions, fewer pollutant
emissions, and a more active lifestyle, in turn preventing chronic dis-
ease and poor health (McVea et al., 2017).

4.2.7. Behavioral Change towards climate change

Influencing and changing the behavior of government officials as
well as community members proved challenging for all case studies,
particularly in communities dependent on extractive industries such as
mining, oil, or forestry. In Campbell River, for example, where many
have depended for generations on the forestry industry, the population
was described as very reluctant to “preserve trees”. Nonetheless, in
Prince George, outcomes showed positive sentiments in the way
community members were more open to support sustainable initiatives
once their basic needs were met. This behavior change is supported and
portrayed in Dale et al.’s (2014) community vitality pyramid, depicting
the levels or human dimensions and basic needs, having its origins in
Maslow’s “hierarchy of needs” (1954).

Several interviewees discussed enforced behavioral change via
policy changes (minor but progressive top-down shifts), however, cor-
responding sentiments were mixed. Enforcing changes and letting
people adapt their behavior to the new system was generally described
as easier and faster to achieve meaningful change than waiting for the
population to change their behaviors. Respondents in Victoria, West
Vancouver, and Prince George stated that proactive leadership was
crucial, in part because no amount of information can persuade some
people to change. Others in Victoria described enforced change as a
positive opportunity for creating momentum, stating that quick wins,
win-win measures, and the co-benefits of acting can gradually en-
courage people to be more open to change.

5. Conclusion

Much has been written on the urgent need for change to address the
threat posed by climate change, describing the role that varying levels
of government have, and their barriers and drivers for planning and
implementing climate action initiatives. Less well explored is the
manner in which local policy-makers directly involved with climate
action feel about these “changes”.

Though usually applied in different domains such as natural

language processing and communication research, in this paper we
present a new approach to sentiment analysis by identifying the con-
textual polarity for a subset of sentiment expressions drawn from
transcribed interviews conducted with decision-makers based in 11
communities in British Columbia. With this approach, we are able to
identify the positive and negative sentiments of the word “change”
expressed in regards to climate and the related measures carried out by
local governments.

Subsequently, the paper discussed the causes and effects that these
sentiments implicate in the 12 most relevant topics in which these ex-
pressions were grouped. The analysis revealed that positive sentiments
prevailed over negative sentiments, and many diverse examples were
given supporting both. Whereas the majority of negative sentiments
regarded the insufficiency of the measures implemented, particularly
when related to local growth challenges and the long path ahead to
reach their GHG reduction goals, the majority of positive sentiments
were associated around institutional changes. Among the most opti-
mistic were the responses to integration and collaboration inside local
governments, and across their departments, as well as the positive
changes in leadership and staff quality.

We argue that it would be fruitful for future studies to reflect on the
implications of the present analysis. In this way, it may be possible to
target some of the areas where negative changes are taking place and to
draw upon experiences in areas where positive changes were expressed.
The ideas presented here should contribute to a fruitful ongoing dia-
logue to further enrich the understanding of the stance of local gov-
ernments vis-à-vis change and the plausible changes in development
paths.

For instance, support and guidance provided by the provincial
government was deemed crucial for local government innovation, in-
cluding the changes prompted by the voluntary Climate Action Charter,
providing a more level playing field. Sharing common goals has in-
creased collaboration among municipalities and from external organi-
zations to assist them in resolving a complex-but now common-chal-
lenge. However, local governments have tended to focus on small
achievements or “easy wins” and measures that focus on co-benefits,
thus limiting the scale and pace of change. This has generated frus-
tration among many respondents who regarded the need to change with
a sense of urgency, mentioning this was particularly influential at the
political level for adaptation and mitigation actions. It also reveals the
importance of communicating the urgency of acting now to the both the
electorate and elected officials, recognizing that sense of urgency is
related to the amount of time people believe we have to act, now or in
the longer-term. How can we promote the support of local decision-
makers among the diversity of municipalities and the complex politics
between the varying levels of government?

The restricted proactivity combined with the limited scope and pace
of climate actions are both related to the limited understanding or lack
of internalization of the consequences of inaction and differing gov-
ernment priorities. These limitations are further affected by the mis-
alignment of the provincial and federal government goals and policies.
Further research is needed to understand the relevance of individual
decision-makers regarding climate action and how compliance with
GHG emissions reduction goals and coordination can be ensured and
transferred to or addressed by higher levels of government.

We hope that this paper stimulates further exchanges among the
involved staff and between local governments and that it may foster the
co-production of knowledge and enhance climate change policy crea-
tion inside local governments.
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