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Abstract 

Despite understanding the severity of the climate crisis, global action remains highly insufficient to address this chal‑
lenge. Buildings are significant contributors to climate change due to their substantial global emissions, but can also 
contribute to urgent climate solutions. High‑performance green buildings (HPGBs) can reduce operational building‑
level emissions dramatically, and potentially offer other benefits that support building users’ wellbeing and sustain‑
able behaviours. HPGBs can provide useful environments to engage and influence culture and can act as publicly 
visible symbols of emergent local clean economies. However, a gap remains in knowing how best to support the 
emergence of citizen‑led cultures of sustainability (COS) within green building spaces, an effort that could also help 
address the noted ‘performance gap’ of green buildings that has been linked to occupant behaviours. With the inten‑
tion of investigating and supporting a growing citizen‑led COS in a green building, this study applied an empower‑
ment‑based Photovoice method in the context of the HPGB evolv1, located in Waterloo, Ontario, Canada. Six building 
users (citizens) took and selected photographs, participated in facilitated group discussions and individual interviews, 
and contributed toward three public exhibitions based on research findings.

Based on thematic analysis, findings suggest building citizens know what a COS means to them, and existing barriers 
and enablers within/around the evolv1 building toward achieving this. In addition, participants recognized the impact 
of specific green building features on their own personal sustainability‑related values and practices, including the 
influence of sustainability symbolism within the building environment. Lastly, participants articulated specific recom‑
mendations for further promoting and growing a COS at evolv1. Significant themes identified are discussed in relation 
to and expansion of Cole (2014)’s Teaching Green Building (TGB) Model for Learning, providing preliminary insights 
into the degree to which evolv1 may or may not presently embody key aspects of a TGB. This study contributes to 
deepening understandings of how researchers and building citizens can support the emergence of COS within green 
buildings and related environments, with key takeaways that can be usefully applied to other settings, and theoreti‑
cal and practical implications. Research findings encourage action toward supporting engaged, citizen‑led COS, to 
advance more sustainable futures.
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An increased understanding of the severity of the global 
climate crisis has not been matched with the required 
actions and societal changes necessary to mitigate this 
problem [1–3]. Despite the comprehensive scientific 
understanding we now have of the immense threat cli-
mate change poses to human society, the public spaces 
and infrastructure people move through in our cities, 
businesses and even places of learning often have lit-
tle to no imagery or ‘action cues’ relating the critical 
importance of sustainability and individual and collec-
tive action in response to this crisis. Worse, most of these 
spaces are direct contributors to the problem, as the built 
environment is estimated to be responsible for roughly 
40% of greenhouse gases (GHGs) worldwide [4]. Much 
research has shown that, far from being ‘passive’ infra-
structure, the built environment can have an enormous 
influence on behaviours and wellbeing, including individ-
ual and collective willingness and opportunity to engage 
with sustainability [5–7]. Physical buildings perform 
utilitarian functions by providing places of work, home 
life and leisure, and also fulfill a clear symbolic function, 
reflecting many of the ideas, dominant values, aesthetics 
and ideologies of an age [8].

Buildings can be a critical part of the solution to climate 
change. The International Energy Agency has predicted 

that to have any chance at staying below a 2 °C global tem-
perature rise – the stated upper limit of the 2015 Paris 
Climate Agreement – all building-related CO2 emissions 
must drop by 85% below 2018 levels by 2060 [9], and all 
new buildings must be zero carbon by 2030 latest [10]. 
High-performance green buildings (HPGBs) in particu-
lar offer enormous potential to address the technical 
challenge of reducing building emissions, to provide an 
important place to engage and influence culture, and to 
act as publicly visible symbols of the new clean economy 
[11]. Yet HPGBs also struggle with a clear ‘performance 
gap’ that has been linked to a lack of a culture of sustain-
ability (COS, defined below) amongst building citizens, 
among other factors (e.g., [12, 13]). This gap refers to the 
difference between the projected operational energy and 
resource use of the building and actual use once people 
inhabit the building, which often falls short of anticipated 
higher levels of sustainability [12]. The difference has 
been linked in part to unsustainable human behaviour by 
building users, which can be addressed through support-
ing the development of a COS in building environments.

According to Dreyer et  al. [14] a COS is character-
ized by “shared values, symbols, rituals, and practices 
grounded in sustainability principles leading to indi-
vidual and societal choices that promote environmental 

Plain English Summary 

There is not enough action to address the global challenge of climate change, despite understanding how severe this 
crisis is. While emissions from buildings do contribute significantly to climate change, buildings can also contribute to 
urgent climate solutions. High‑performance green buildings (HPGBs) can reduce operational building‑level emissions 
dramatically and offer other benefits, including potentially supporting the wellbeing and sustainable behaviours of 
building users. HPGBs can provide an important place to engage and influence culture toward supporting a culture 
of sustainability (COS), and can act as publicly visible symbols of the new clean economy. However, a gap remains in 
how best to support the emergence of cultures of sustainability led by building users within green building environ‑
ments. To investigate and support an emergent citizen‑led COS in a green building, this study applied an empower‑
ment‑based Photovoice method in the context of a HPGB, named evolv1 and located in Waterloo, Ontario, Canada. 
As part of this Photovoice study, six building users (citizens) took and selected photos, participated in facilitated group 
discussions and individual interviews, and contributed toward three public exhibitions based on research findings.

Thematic analysis of the data resulted in findings suggesting that building citizens know what a COS means to them, 
and existing barriers and enablers within the evolv1 building toward achieving this. In addition, participants recog‑
nized the impact of specific green building features on their own personal values and practices related to sustain‑
ability, including the influence of sustainability symbolism within the building environment. Participants also shared 
specific recommendations for further promoting and growing a COS at evolv1. Findings are discussed in relation to 
and expansion of Cole (2014)’s Teaching Green Building Model for Learning, providing early insights into the degree to 
which evolv1 may or may not presently embody key aspects of a Teaching Green Building. This study deepens under‑
standings of how researchers and building citizens can support the emergence of cultures of sustainability within 
green buildings and related environments, with key takeaways that can be usefully applied to other settings, and 
both theoretical and practical implications. Research findings encourage action toward supporting engaged, citizen‑
led COS, for more sustainable futures.
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protection, social justice, and well-being, and a support-
ive economy” (p. 5). Sustainability values, symbols, ritu-
als, norms and practices must all be supported in some 
way for an effective COS to emerge and be sustained 
within a given environment [14, 15]. Ideally, these core 
attributes are mutually reinforcing in a positive feedback 
loop, for instance with shared values and norms leading 
to the creation of sustainability symbols, which may in 
turn reinforce or inspire more sustainable individual and 
group practices, rituals and behaviours. Such practices 
can then serve to further cement a belief in and commit-
ment to a COS, creating a virtuous cycle (e.g., [16]). We 
define sustainability here as including a balance of envi-
ronmental, economic and social considerations that can 
be sustained together over the long-term [17], impor-
tantly including considerations of fairness and social 
justice (e.g., [18]). A useful interpretation of sustainabil-
ity that we draw from here is an approach “where wider 
questions of social needs and welfare, and economic 
opportunity, are integrally related to environmental lim-
its imposed by supporting ecosystems” ([19], p. 78). For 
a more thorough discussion of COS and its relationships 
with sustainable values and behaviours, see for example 
[14], and [16].

Despite a clear emphasis on many key aspects of sus-
tainability in the overall development and operation of 
HPGBs – albeit with some criticism of a common lack of 
focus on social equity in high-end green building spaces 
(e.g., [20]) – unsustainable use of otherwise mostly sus-
tainable buildings and workplaces continues. This con-
tributes to the green building performance gap and limits 
the potential of HPGBs as spaces to help ‘drive’ a much-
needed sustainability transition across societies [21, 22]. 
This unsustainable use of HPGB spaces can be seen as – 
in part – a predictable byproduct of the broader cultures 
that continue to dominate modern societies today and 
condone many largely unsustainable practices as socially 
acceptable (e.g., leaving workplace lights on overnight in 
an unoccupied building, among many other examples). 
In contrast to a COS and alongside other factors that may 
also promote unsustainable behaviours, these socially 
accepted unsustainable practices could be said to both 
inform and be in part caused by the dominant ‘cultures 
of unsustainability’ [23] that many individuals already 
operate within. Such cultures may predictably influence 
individual and group behaviour within a given environ-
ment to be less sustainable, including in HPGBs. Devel-
oping more sustainable cultures and prefiguring desired 
changes takes intentional effort toward far deeper sus-
tainability engagement from many people involved in a 
given building (or other) environment, to co-create and 
co-define a shared, emergent COS together (e.g., [16]). 
Importantly – and informing the guiding conceptual 

framework for the present study – engaging people in 
empowering processes that centre considerations of 
both individual/community wellbeing and environmen-
tal sustainability have been shown to be crucial to the 
development of co-creating a long-lasting COS (e.g., [14, 
16]). The emphasis in environmental education on both 
“action competence” [24] and “emancipatory” learning 
approaches [25] can here align usefully with community 
psychology’s focus on individual and collective empower-
ment and wellness [26, 27] – as Harré et  al. [16] argue, 
providing a useful pathway toward iterative sustainability 
engagement processes based in equity, listening, practice 
and reflection.

While the technology required to achieve HPGBs is 
already largely established, the social dimensions of how 
to support and co-create micro-cultures of sustainability 
within such spaces is, although a critical and emerging 
field, still far less so (for a theory of change in developing 
a COS in a HPGB context, developed in the context of 
the green building ‘evolv1’ which this study is also situ-
ated in, see [14]). Efforts to develop COS in green build-
ings are complex and have recently been met with both 
novel successes and challenges (see for example, [28], 
also situated in evolv1) with many implications for those 
interested in promoting such a culture in these unique 
contexts. This study aims to contribute to this emerging 
field, by investigating factors that promote a shared COS 
amongst building users (or ‘citizens’) through participa-
tory co-creation of and critical reflection on this culture 
within the HPGB environment of the evolv1 building, 
located in Waterloo, Ontario, Canada, described below. 
This participatory action research project builds on the 
perspectives of a group of building citizens within evolv1, 
most of whom were already engaged with ongoing COS 
efforts in the building, drawing on their expertise in line 
with empowerment-oriented community engagement 
practices (e.g., [29, 30]) and as part of a broader COS-
focused research project situated in the building. The 
modified Photovoice methodology described below was 
applied with participants in the spirit of action research 
(e.g., [31]), which is designed for the research to have a 
direct impact on change – in this case, towards further 
contributing to the development of a COS at evolv1, and 
potentially beyond.

Building a COS: environmental education 
and ‘Teaching Green Buildings’
Recent research shows that a closer collaboration 
between the arts and social sciences may be key to devel-
oping the relevant messaging and symbolism required 
to support a strong COS (e.g., [32–34]). Yet despite the 
potential for green buildings to create a highly symbolic 
public statement as pioneers of sustainability and the 
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transition to a clean economy, the role of symbolism, 
the arts and educational communication on sustainabil-
ity have often been overlooked as potentially powerful 
features of many green building spaces [8]. Most green 
buildings today are not designed to explicitly communi-
cate sustainability so much as they are designed to oper-
ate sustainably – meaning that for those interacting with 
the building it is still largely unclear “whether the mes-
sage of the importance of sustainability is received” ([8], 
p. 827).

Given that each new green building represents a capi-
tal investment that is often in the hundreds of millions 
of dollars, and given the urgent nature of supporting sus-
tainability practices across all of society to address the 
climate crisis, it is critical to find ways to leverage these 
green building spaces that many people already access 
to support deeper cultures of sustainability. To grow a 
COS within this context, green buildings must do more 
than simply operate sustainably; they must also engage 
users meaningfully on adopting and co-creating sustain-
able values, norms, symbolism and practices, increasing 
sustainable human behaviours. One way to do this is to 
aspire to create ‘Teaching Green Buildings’ [5], which this 
study aims to build on and support.

Green school buildings are some of the early pioneers 
in the work of building a COS within green building 
spaces. These are buildings that are built to high sus-
tainability standards as well as have a clear educational 

function and mandate that shape their use by their 
students, teachers, staff and the broader community 
to offer immersive environments for sustainability 
[5, 35]. The work of Cole & Altenburger [6], and that 
of Cole [36] both look at the use of multiple methods 
to support environmental education and engagement 
within a green building environment, building from the 
development of [5] ‘Teaching Green Building Model 
for Learning’ (p. 841; see Fig.  1 below, hereafter TGB 
Model), a conceptual framework that the current study 
builds on. This model is significant as it links environ-
mental education and architecture to create what Cole 
[5, 36] has termed a ‘Teaching Green Building’ (TGB) 
in order to “engage its users in the environmental story 
of the building … [and] ideally achieve a delicate bal-
ance between delivering an efficient building and one 
that additionally serves as a meaningful “call to action” 
for occupants” ([36], p. 119).

While situated initially within a middle school context, 
the below model remains highly relevant for informing 
approaches to sustainability education and engagement 
within other green building contexts also, as explored 
further in Cole [36]. In this model, the horizontal axis 
represents a spectrum of engagement from formal to 
informal learning and individual to collective engage-
ment, while the vertical axis illustrates the range of pas-
sive to active or experiential learning opportunities in the 
space. Notably, informal learning is shown to take place 

Fig. 1 The Teaching Green Building Model for Learning. Reproduced with permission from Cole [5], further re‑use of this figure is only allowed with 
permission of Cole [5]
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most within a sociocultural or collective context, through 
active engagement with peers and community, while the 
architectural design of the space ideally serves to support 
all elements of the framework.

According to Cole [5] each of the squares within the 
framework can be considered a ‘design pattern’ for shap-
ing a TGB, providing further insight into how the physi-
cal context of a building can support formal to informal 
green learning opportunities, including through pro-
cesses involving factual information, physical engage-
ment, social interaction, and social norms around 
sustainability (see [5] for further details). Engagement 
here is identified “on a spectrum from person–environ-
ment interaction (personal context) to person–person 
interaction (sociocultural context), all supported by the 
physical environment (physical context)” (p. 841), result-
ing in a ‘web of possibilities’ for engagement with envi-
ronmental issues in and around the building [5]. Relevant 
to this study, a green building’s architectural design can 
also embody “symbolic design choices, such as forms and 
materiality, [that] tell a nuanced story that can variously 
work for and against the overall environmental mes-
saging” ([5], p. 849), underscoring the nuanced ways in 
which these buildings may communicate sustainability 
(or not) to those who use them.

In total, this model serves to emphasize the often under-
appreciated influence that the built environment can have 
on individual and collective experiences and learning pro-
cesses, including of sustainability. It also suggests a use-
ful pathway for how green buildings can do more than 
simply operate sustainably but can also play an active role 
in promoting a COS within and beyond their walls, in 
part by becoming TGBs. This is particularly important as 
green building features on their own, without intentional 
direct sustainability engagement and education, are insuf-
ficient to building a COS (e.g., [5, 12, 37, 38]). While being 
a TGB is not the only factor supporting a COS within 
green building spaces, as argued by Cole [36] a thought-
fully designed TGB space can be a significant contribu-
tor to this effort with positive environmental and social 
impacts, providing “exciting possibilities for making posi-
tive change through built form… from symbolic meaning 
to formal/informal environmental education to place-
making and environmental behavior change” (p. 121). It 
is our view that for evolv1 to successfully support a COS 
within it, it must be shaped into becoming some kind of 
TGB, empowering building citizens and others to directly 
engage in and further sustainability.

To support the growth of a COS and core attrib-
utes of a TGB in evolv1, there is a clear need to engage 
those who regularly occupy the building in more direct, 
experiential, and active opportunities for sustainability 
engagement within this space. The Photovoice research 

method developed by Wang and Burris [39, 40] has dem-
onstrated potential to be one such approach to engage-
ment with people who use specific spaces to be able to 
actively engage and reflect on them and was adopted for 
this study. As a visual arts-based method (see [6]), it also 
meets previous calls for closer collaboration between the 
arts and social sciences as key to developing the relevant 
messaging and symbolism required to support a strong 
COS.

Photovoice as a tool for empowerment 
toward growing a COS
Photovoice is a well-known participatory action research 
method for social change [41], and has been applied pre-
viously toward supporting the growth of a COS (e.g., 
[6]). The method combines the strengths of both visual 
and oral communication, by empowering participants 
to take and select photos of their environment and then 
use these photos as prompts for group and/or one-on-
one discussions around specific topics of shared interest. 
Photovoice was developed as a tool that can be used by 
community members to help amplify their experiences 
to speak out on issues of shared concern, encouraging 
critical dialogue and reflection. With participants’ per-
mission, these experiences can then also help influence 
decision-makers and a broader community toward spe-
cific actions [40].

Photovoice has also been identified as being particularly 
useful for grappling with complex or ‘wicked’ problems, 
including “environmental conditions and issues, which 
often lie at a nexus point of science and society” ([42], p. 
53), and for its potential to catalyze engagement on sus-
tainability at both an individual and community level. 
Building on previous COS work (e.g., [5, 14]), and reflec-
tions on the flexibility and adaptability of the Photovoice 
method to different community contexts and research 
interests (e.g., [43, 44]), the current study applied a modi-
fied Photovoice methodology as an empowering tool for 
engaging building citizens in developing a COS within 
the context of the evolv1 green building. To build a strong 
COS, there is a clear need to create links and relation-
ships between how sustainability values and norms trans-
late and/or relate to sustainability symbols and practices 
(if at all), and vice-versa. This research aimed to reveal 
and support these interconnections through the applica-
tion of a modified participatory Photovoice process.

Setting
This current study is part of a broader longitudinal case 
study exploring the development of a culture of sustain-
ability within the energy-positive high-performance 
green building evolv1, including considerations of envi-
ronmental, personal and social wellbeing and their rich 
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intersections in this context. This 5-year study started 
in 2018 and includes a comprehensive culture of sus-
tainability strategy coordinated by a Manager of COS. 
Prior to participating in the study, most of the par-
ticipants of this Photovoice project had been citizens 
of evolv1 long enough to have been engaged in some 
activities related to the COS programming in the build-
ing. Hence, this study contributes to the broader, ongo-
ing COS research and action taking place at evolv1, 
that many building citizens have engaged with and 
contributed to. The study received a multi-institutional 
research ethics approval.

evolv1 is a 104,000 square foot, three story HPGB 
located in the David Johnston Research + Technology 
Park in Waterloo, Ontario, that was inspired by the 
local non-profit Sustainable Waterloo Region (SWR) 
and is owned and developed by The Cora Group [45, 
46]. It is Canada’s first net-positive energy commercial 
multi-tenant office building, opened in November 2018, 
and as of March 2020 home to seven tenant organiza-
tions in diverse sectors including information technol-
ogy, professional services, artificial intelligence, clean 
technology, startup mentorship, education, and non-
profit – several of which are housed within a unique 
clean economy innovation hub called evolvGREEN that 
is focused on sustainability [45, 47]. Notably, while the 
building context is multi-tenant, as of the time of the 
study there had been no tenant turnover to date in the 
building. In addition, despite significant differences 
between the business sectors and practices of the seven 
tenant organizations, a rich, emergent COS supported 
through strategic COS programming and citizen-led 
efforts had already begun to develop in the building 
prior to the start of this study, connecting these diverse 
organizations and many of the people within them (for 
more on this, see [14, 28]). This made evolv1 an ideal 
place to study the development of a COS in a HPGB 
context.

To achieve being net-positive energy, evolv1 produces 
more clean energy than it consumes, due largely to the 
extensive solar panels that cover both its roof and parking 
lot – the building’s total clean technologies are expected 
to produce 108% of the projected building energy needs 
on site [46]. The building’s other major sustainable fea-
tures include a geothermal well that recycles ground-
water for heating and cooling (hence not depleting 
underground aquifers); a 40,000 liter cistern for collecting 
rainwater; 28 electric vehicle charging stations; a passive 
SolarWall® that preheats incoming fresh air; triple-glazed 
windows with daylight harvesting; a state-of-the-art 
HVAC system; and a 40-ft living wall, among others [45]. 
Lastly, evolv1 was constructed according to LEED Plati-
num principles, and is also the first office building to 

receive the Zero Carbon Building-Design Certification 
from the Canada Green Building Council [46].

evolv1 is also more than just a building, and is “meant 
to motivate, inspire, and educate the public about sus-
tainable design” [48]. At the time of this study evolv1 also 
included a dedicated Manager of Culture of Sustainabil-
ity – a unique position to help inspire this shared culture 
in the building and importantly, help connect all evolv1’s 
diverse tenants together in a common cause for sustain-
ability, managed by SWR and supported by funds from 
the evolv1 research project [45]. Further, ongoing COS 
initiatives in evolv1 supported building-wide – includ-
ing by all tenants and by building management – have 
strengthened the social connectivity between diverse 
tenants and evolv1 citizens through engaging together 
in common cause, including through a series of COS 
workshops; presentations; organizational-level dialogues, 
focus groups and initiatives on sustainability; emergent 
citizen-led sustainability groups; and ongoing building 
tours engaging building citizens, among other initiatives 
(see pp. 70–73 in [45]). This has enabled this Photovoice 
study to be well-supported within this broader context 
of growing a building-wide COS. Note that at the time of 
data collection, the first tenants had arrived in the build-
ing following its official opening 16 months prior.

Objectives
The objectives of the Photovoice study were (1) to exam-
ine how participants are influenced by evolv1 as a HPGB, 
including the influence of evolv1’s building features on 
participants’ own sustainable values and practices; (2) 
to explore participants’ understanding of a COS, includ-
ing their views on what could be done to further pro-
mote sustainable values and practices at evolv1; and (3) 
to identify how the evolv1 building communicates to 
participants through symbolism, including how partici-
pants understand and respond to perceived symbols in 
the building environment. There was also a fourth objec-
tive that is more exploratory: to explore to what degree 
evolv1 may or may not currently embody core aspects 
of a TGB, based on an analysis of participants’ perspec-
tives and framed by the TGB Model (with no associated 
question). Supporting these objectives were four research 
questions:

(Q1) What does a COS mean for citizens of the 
building, and what can influence its development?
(Q2) What, if any, building features positively or 
negatively influence the sustainable values and prac-
tices of citizens and their organizations?
(Q3) How does the building symbolically communi-
cate to people and how do symbols in the building 
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environment translate into citizens’ own sustainabil-
ity-related values and practices?
(Q4) What could be done to further promote sus-
tainable values and practices at evolv1?

Lastly, a final objective of the study was to support the 
bottom-up, citizen-led development of a COS at evolv1, 
contributing to the broader ongoing COS research pro-
ject taking place in the building of which this study was 
a part.

Methods
Participants
Recruitment
Participants were recruited via digital communica-
tion shared by all evolv1 tenant organizations with their 
members, as well as physical flyers placed throughout 
evolv1. To qualify to participate, applicants had to (a) be 
working in evolv1 with a tenant organization for at least 
10 hours a week, and (b) be available for a minimum 
three 1-hour sessions, over a period of 3 weeks. A total 
of six applicants applied to participate in the study, all of 
whom met the above criteria and were accepted, forming 
a similar group size to previous Photovoice studies (for 
similar Photovoice sample sizes, see for example [49–51]; 
for variability of Photovoice sample sizes, see [43, 52]). All 
participants signed a written consent form and engaged 
in the research study voluntarily, with no direct monetary 
compensation, however, participants did receive a $10 
gift card to a local café for each session attended.

The six study participants worked within four differ-
ent tenant organizations in evolv1 (see Demographics, 
below). A mutually agreed-upon time to meet for the 
weekly 1-hour sessions with participants was estab-
lished of 12-1 pm EST on Tuesdays, starting March 24, 
2020, which was held weekly for four group sessions. In 
addition to the group sessions, all six participants opted 
to participate in one-on-one individual interviews of 
between 1 and 1.5 hours each (details below). The time 
spent with participants was derived based on common 
practice in comparable Photovoice research studies (e.g., 
[51, 53]).

Demographics
As of the start of the study, four of the study partici-
pants were between 22 to 32 years old, one participant 
was 42 to 52 years old, and one participant was more 
than 52 years old. Four participants self-identified as 
women, and two as men. Half the participants indi-
cated having worked at evolv1 for less than 1 year, and 
half for between 1 to 2 years (notably, this time period is 
comparable to the length of time evolv1 had been open 
to public access as the building opened in November 

2018). Hence, some participants had been working in 
the building since its official opening and most had par-
ticipated in COS programming in the building of various 
kinds prior to engaging in the Photovoice study. Related 
to their highest level of education achieved, half the par-
ticipants indicated completion of college or university, 
and half indicated that they had either completed some 
or fully completed graduate studies. All six participants 
self-identified as non-Hispanic white, or euro-Ameri-
can. Five of the participants identified their role in their 
organization as employee, and one participant identified 
their role as team lead within the organization. Lastly, 
four of the six participants worked for two different sus-
tainability-focused organizations in the evolv1 building 
– though notably, the results of these participants were 
not substantially qualitatively different from those work-
ing for    the remaining two non-sustainability focused 
organizations.

Procedure
Weekly group sessions
In line with previous Photovoice studies (e.g., [29, 54]), 
the study was structured as three mandatory 1-hour 
weekly group sessions and one optional final session 
over a one-month period to accommodate participants’ 
schedules, along with an optional individual interview for 
each participant. The first session took place in an evolv1 
meeting room, transitioning to virtual sessions via Zoom 
video conferencing in session two following the onset of 
the COVID-19 pandemic. Sessions were spaced out with 
1 week between each to provide sufficient time for par-
ticipants to take and/or select photos in response to the 
specific theme(s) discussed that week (see the subsec-
tion below A Note Regarding Research Adjustments to the 
COVID-19 Pandemic, explaining how the process was 
adapted to the pandemic context). Relating to the core 
research questions, group sessions focused on the fol-
lowing content and themes: Week 1) Introduction to the 
Photovoice method, research topics, ethics, participants’ 
conceptualizations of sustainability and wellbeing, pho-
tography techniques, guidelines, and process forward; 
Week 2) Photos and discussion centering on participants’ 
experiences of wellbeing in the evolv1 building; Week 3) 
Photos and discussion centering on participants’ expe-
riences of sustainability in the evolv1 building; Week 
4) The ‘Future of Sustainability’, exploring participants’ 
recommendations of what should be done to increase 
wellbeing and sustainability at evolv1 (attended by five 
participants).

Sessions were facilitated by two doctorate-level 
researchers, the first and second authors, along with their 
research supervisor for the project Dr. Simon Coulombe. 
While the first author’s research focus was on evolv1’s 



Page 8 of 26Reimer‑Watts et al. Sustainable Earth             (2022) 5:2 

influence on participants’ experiences of sustainability, 
the other researcher investigated research questions on 
wellbeing (see [55], in preparation). Starting in the sec-
ond session, each session incorporated group dialogue 
around the photos taken or selected during the previ-
ous week, connecting this dialogue to that week’s theme 
and any reflections participants wished to bring forward 
(note that both researchers analyzed data from all four 
group sessions, as relevant to their focus area). Partici-
pants were oriented during all group sessions to particu-
larly reflect on their experiences in the evolv1 building 
prior to the onset of the COVID-19 global pandemic, at 
which point all participants were required to work from 
home (see A Note Regarding Research Adjustments to the 
COVID-19 Pandemic, below). Notably, at this point at the 
very start of the pandemic, both the participants and the 
researchers fully expected to be returning to working in 
the evolv1 building soon. While that did not eventually 
happen as the COVID-19 restrictions ended up being 
maintained for several months, this period of uncer-
tainty did provide a unique opportunity for participants 
to reflect on both their previous in-person experiences at 
evolv1, and to contrast experiences working from home 
and at the office, to identify what they may want to see 
changed or maintained at evolv1 upon their return in line 
with the themes of each weekly group discussion.

Aligned with common practice for Photovoice stud-
ies, in addition to question prompts prepared by the 
researchers related to the specific week’s theme, the 
short-hand mnemonic SHOWED approach was used as a 
way of focusing participants on the experiences and sto-
ries represented in the photographs and promoting criti-
cal reflective group dialogue (e.g., see [40, 51, 56]):
S What do you see here?
H What is really happening here?
O How does this relate to our lives?
W Why does this problem or strength exist?
E How can we become empowered about this issue?
D What can we do about it?

Training and understanding sustainability
In addition to the areas of training described under Pro-
cedure above, the first session also included participants’ 
discussion of the meaning of ‘sustainability’ from their 
own perspectives, forming a rich group foundation for 
understanding sustainability informed by participants’ 
diverse perspectives. To help encourage some com-
mon ground of understanding and position participants’ 
understandings within a broader context, researchers 
also shared several brief and diverse conceptualizations 
of sustainability from relevant academic literature (e.g., 
[19, 57, 58]) – however, it was participants’ own under-
standings that formed the basis for all future discussions, 

photo-taking and photo-sharing related to sustainability. 
During the final individual interviews, all six participants 
were again asked to share what sustainability means to 
them, discussed further in the Results and Discussion 
section below.

Taking, selecting and sharing photographs
For each week following the first session introduction, 
participants were invited to take or select between 5 and 
10 photos of spaces and ‘moments’ within and around 
evolv1 (including, if they felt it connected to evolv1, of 
their current work environment) that from their perspec-
tive in some way connected to that week’s theme. From 
these, participants were invited to share their top 2–3 
photos at the following session, and present to the group 
on why they felt these specific photos represented the 
week’s theme (described further below). Establishing a 
limit on photos taken and shared helped ensure a predict-
able and usable number of photos for researchers (e.g., 
[59]). Given this limit, participants were also encouraged 
to carefully consider what they would like to photograph 
or select and why in advance of taking, selecting and sub-
mitting any photos. Photos were submitted weekly the 
day prior to the group session via a secure online portal, 
and participants were invited to submit short written 
captions and titles (if desired) to accompany each photo 
submission (though notably were not able to see each 
other’s photo selections and writing within the submis-
sion portal). Photos submitted included physical building 
features and spaces, evolv1’s surrounding environment, 
and other images including beyond evolv1 that seemed 
relevant to participants in suggesting sustainability and/
or wellbeing in relating to that week’s theme.

Group sessions included a collective discussion on the 
specific photos selected by participants for that week, led 
by participants with infrequent prompting questions as 
appropriate asked by the facilitators. To support group 
discussion, facilitators also shared each photo virtually 
as it was discussed for all to see. Each participant both 
introduced their own selected photo(s) for that week 
and why they had selected them, and were encouraged 
to respond to other selected photos as well with fur-
ther reflections and prompting questions. In total, these 
approaches resulted in rich, layered and constructive dia-
logues around the selected photos in each session, linking 
to that week’s theme.

Following each session, the three facilitators discussed 
amongst themselves what they felt may be common 
themes emerging from the data, and then presented 
these observations for the group’s feedback at the start 
of the next session, prompting further feedback from 
participants and refinement of proposed themes. These 
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dialogues were open and re-shaped how researchers 
understood the themes emerging based on participant 
feedback, providing a useful starting place for further 
theme identification and refinement that took place dur-
ing the data analysis process.

A note regarding research adjustments to the COVID‑19 
pandemic
While in a typical Photovoice study all photographs 
would be taken by participants themselves, this study was 
unique in that not all photos were taken by participants, 
with an additional comprehensive library of photos being 
taken by the researchers. This approach provided partici-
pants with the option of either submitting their own pho-
tos and/or selecting from the photo library created when 
deciding which photos to share for each week’s session 
(note that over the course of the study, all participants 
shared a combination of both some of their own pho-
tos, and some selected photos from this created library). 
Importantly, this approach is in line with the ‘flexibility 
advantage’ of Photovoice, which can be usefully adjusted 
to the realities of different community settings while still 
retaining its core elements (e.g., see [44]), and is often 
applied in a modified version from how Wang and Burris 
[40] originally conceptualized it (see Lal et al.’s [60] scop-
ing review of Photovoice studies published between 1998 
and 2011, most of which involved modified applications). 
For a similar study where participants were offered two 
different options of either taking their own photos or 
using select photos taken by others, see [61].

In the present study, the modification of the traditional 
Photovoice approach was made necessary due to signifi-
cant restrictions to accessing the evolv1 building dur-
ing the COVID-19 pandemic beginning in March 2020, 
as physical distancing measures and work-from-home 
orders were put in place both by the province of Ontario, 
evolv1 tenant organizations and the researchers’ univer-
sity, requiring the research team to pivot from in-person 
to virtual meetings with participants starting in Week 2 
of the study. As participants were suddenly required to 
work from home, many could no longer access evolv1 
to take photos for future group sessions. Adapting the 
Photovoice method to suit this new reality, research-
ers secured permission to take several hundred photos 
documenting all publicly accessible/visible aspects of the 
evolv1 building’s interior and exterior in a single photo 
shoot between Week 1 and Week 2 of the study, creat-
ing a large virtual library of photos of evolv1 (n = 207) 
that participants had access to and could select from for 
future sessions. Efforts were made to create a compre-
hensive photo library of evolv1 with minimal researcher 
bias, including photos both of building features that 
could be categorized as being clearly sustainable (e.g., the 

solar PV panels), and other features with less or no evi-
dent link to sustainability. Hence, the photo library aimed 
to be a comprehensive documentation of evolv1’s publicly 
accessible features without being biased towards profil-
ing any particular features. Participants then retained the 
agency of selecting which photos from this library they 
felt were most relevant to the theme of that week’s ses-
sion and/or taking their own photos, including with the 
option to take photos of their current work environment 
outside of evolv1 if they felt aspects of this environment 
reminded them of something from their experience at 
evolv1. Participants then were asked to share 2–3 pho-
tos out of those they had selected and/or taken for each 
group session.

As a novel adaptation to standard Photovoice practice, 
this approach did succeed in enabling participants to 
reflect on the evolv1 space using selected or taken photos 
as prompts, despite not always being able to be physically 
present in the building to take their own photos (though 
many photos were taken by participants also, in addi-
tion to the researcher-created photo library). Hence, for 
the purposes of this study participants are described as 
either ‘taking or selecting photos’, and the adapted modi-
fied Photovoice method applied is described as a ‘hybrid’ 
physical-virtual approach (see Limitations for more 
information).

Individual interviews
Following the four group sessions, each participant was 
invited to participate in an optional one-on-one semi-
structured interview led by one of the researchers to 
discuss their selected photos in greater depth, including 
how the photos linked to core research questions, as the 
final stage for participants in the research process (fol-
lowing other similar Photovoice studies, e.g., [54, 62]). All 
six participants agreed to participate in the interviews, 
which took between 1 and 1.5 hours per interview. An 
interview guide was created in advance by the research-
ers to guide the interview sessions. Sustainability-related 
questions included, “What would you say a strong culture 
of sustainability in a green building like evolv1 might look 
like?”, and “Do you think the features that you’ve identi-
fied in the pictures as communicating messages about 
sustainability are actually impacting any of the values, 
norms and practices (i.e., actions) of people in the build-
ing?”, among others.

Data recording, treatment and analysis
Following standard practice, all group sessions and inter-
views were audio-recorded and transcribed as part of the 
core data collected, along with collecting digital copies of 
all photos taken or selected (see [59]). Transcribed data 
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was then de-identified and imported into the qualitative 
data analysis software NVivo for further analysis. Total 
data collected included participants’ submitted photos; 
photo captions; transcriptions of group sessions; and 
transcriptions of individual interviews.

Data analyzed included both the transcribed group ses-
sions and individual interviews, using inductive coding 
consistent with standard practice for Photovoice projects 
(see [42, 63]) and a reflexive thematic analysis to identify 
overarching themes [64, 65]. Note that visual data within 
the photos themselves was not analyzed, both as analyz-
ing visual data is an optional consideration for Photovoice 
projects, and as most photos were taken by the research-
ers, not participants (described above). However, photos 
selected by participants did form the basis for conversa-
tion in all group sessions and interviews, informing the 
discussions that were analyzed for the current paper, and 
were included in three final public exhibits based on the 
study (described below).

In line with standard practice (e.g., [43, 66, 67]) initial 
inductive coding used low inference codes to privilege 
participant language used and their own perspectives. 
These codes were then merged into categories resulting 
in a codebook with 32 overarching categories (grandpar-
ent codes) that each speaks to multiple themes, apply-
ing a thematic analysis. These grandparent codes were in 
turn grouped into sixteen larger meta-themes identified 
first by the first author and then confirmed and refined 
with input from both the remaining study facilitators 
(two of the other co-authors) and with participants, 
defining the overarching themes of the study. All three 
facilitators kept detailed notes of their reflections on the 
overall research and data analysis processes, returning 
to participants several times over the course of the study 
to confirm and further clarify research findings. Final 
themes that emerged were selected by the researchers 
based both on overall salience and relevance to answer-
ing the research questions and on a general consensus 
amongst participants that the theme was accurate and 
important to include. To maximize relevance, themes 
were carefully identified in response to the research ques-
tions, while ensuring they remained valid and representa-
tive of the data (e.g., [68, 69]). While the majority of the 
themes drew from similar statements and perspectives 
observed in the data shared by most participants, several 
themes were still included that drew from perspectives 
shared by only a few participants as they were deemed 
to be highly salient to answering the research questions, 
in line with the recognition that “even single codes may 
be important and transferable to other settings” ([70], 
p. 123). However, note that there were no themes that 
emerged based only on one participant’s perspectives – 
all themes represented the perspectives of at least two 

or more participants. Finally, the proposed final themes 
were all confirmed with participants via a follow-up sur-
vey (below), as a form of member checking (e.g., [71]).

Finalizing the themes
In addition to discussing and clarifying the evolution 
of core themes as they emerged over the group discus-
sions, final themes were confirmed with participants 
via an online follow-up survey used to create the Pho-
tovoice exhibit (the same survey mentioned previously), 
providing the opportunity for participant feedback that 
was then incorporated to further refine understanding 
and presentation of the themes. This survey also pro-
vided participants with between 3 and 4 photo options to 
choose from per theme identified in the thematic analy-
sis, enabling participants to then select in ranked order 
which photos they felt were most representative for each 
theme (ranked 1–4), as a means of informing which pho-
tos would be included in the public Photovoice exhibi-
tions (described below).

The follow-up survey was designed on an online sur-
vey platform page, then shared via email with all par-
ticipants. Proposed themes were presented in the survey 
in a similar format to that seen in Table 1 (p.11), below, 
with Research Question 1 (Q1) proposed themes pre-
sented first for participants to consider, respond to, and 
suggest potential accompanying photos for; followed by 
(once completed) Research Question 2 (Q2) proposed 
themes and potential accompanying photos; followed by 
Q3 and Q4 proposed themes and photos, all in the same 
format. At the end of each section of proposed themes, 
participants were asked to share their thoughts on the 
themes identified in relation to the research question 
(Q1 – Q4), reiterating that question. In addition, partici-
pants were asked here: if they were in agreement that the 
themes proposed were important and if not, then what 
should be modified; whether they felt there were any 
missing themes; and whether they had any other sugges-
tions or comments based on the photo selections they’d 
proposed.

All participants completed the follow-up survey, with 
only minor feedback provided at this stage, primarily 
on which photos should be chosen to accompany which 
themes for the exhibits. With no stated disagreement 
and in fact many expressions of agreement on the themes 
proposed, the survey suggested significant consensus 
by participants on the final proposed themes. Only one 
suggestion for an additional theme was proposed by one 
participant, who proposed adding a theme that would 
be evolv1-specific and focus on the building’s alignment 
with sustainability – however, as such a theme would not 
have clearly answered any of the research questions or 
been easily transferable to other contexts beyond evolv1, 
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and as it was suggested by only one participant, it was in 
the end not included in the final themes. The survey was 
completed by all six participants, and analysis of survey 
data informed the final exhibits.

Selection and final exhibits
As a form of action research, many Photovoice studies are 
accompanied by a public exhibit(s) sharing core research 
results to increase the social and policy impacts of the 
research, with participants’ consent (see for example 
[51, 54], among others). Photovoice exhibits are a pow-
erful form of knowledge mobilization and translation 
of core research findings into the public sphere, to bet-
ter influence and engage power holders and policymak-
ers around issues of interest that emerged over the study 
(e.g., see [53]). Similarly, participants in this study were 
offered the optional opportunity to exhibit select photos 
along with descriptions of research themes that emerged 
and participants’ own de-identified reflections via written 
quotes in a public exhibit, which all participants agreed 
to. Two physical exhibits took place, the first at a local 
arts institute ‘THEMUSEUM’ in downtown Kitchener, 
Ontario, in August 2021, and the second at the evolv1 
building itself in December 2021 and continued into late-
2022. An online exhibit was also hosted on the website of 
local non-profit and evolv1 tenant Sustainable Waterloo 
Region and had a public launch event that took place on 

October 28, 2021, attended by over 100 people – includ-
ing citizens of evolv1, local regional staff and policymak-
ers, and members of the broader local community. The 
online exhibit can be accessed at www. susta inabl ewate 
rloor egion. ca/ photo voice.

To inform the final content of the exhibits (all identi-
cal in content), in the survey, participants were asked to 
rank each grouping of 3–4 photos in order of most rep-
resentative to least representative of the matching theme 
in question. Survey photo options provided were selected 
by researchers from participants’ prior photo selections 
relating to the theme in question. The survey also pro-
vided participants the opportunity to comment on why 
they ranked photo groupings in a particular way. Results 
of the survey were analyzed to inform the final photos 
included in the exhibits, resulting in 1–2 unique photos 
selected to represent each theme (for viewer interest, no 
photo was used for more than one theme). Once a photo 
was selected, quotes related to that photo and/or theme 
were identified from the data by the researchers and con-
firmed for use with participants. Each participant had the 
opportunity to review and modify all quotes using their 
language prior to public use. Several participants also 
joined in an optional follow-up meeting to the study led 
by the researchers to co-plan the exhibit in April 2021.

In the end, 19 distinct photos were showcased repre-
senting sustainability in line with the sixteen themes 

Table 1 Themes that emerged from the data, organized by research question

Specific descriptions for each theme are defined further in Additional file 2: Appendix B

(Q1) What does a culture of sustainability mean for citizens of the building, and what can influence its development?
Q1 Themes
(Q1‑T1) Individual interest and commitment to sustainability
(Q1‑T2) Community‑building for collective action on sustainability with shared purposes
(Q1‑T3) An empowering, healthy and enabling environmental context

(Q2) What, if any, building features positively or negatively influence the sustainable values and practices of citizens and their organiza-
tions?
Q2 Themes
(Q2‑T1) Many evolv1 features already promote sustainable values, norms and practices
(Q2‑T2) Sustainability is not always ‘pure’
(Q2‑T3) Some evolv1 features are actively discouraging more sustainable values, norms and practices
(Q2‑T4) evolv1 still embodies several ‘missed opportunities’

(Q3) How does the building symbolically communicate to people and how do symbols in the building environment translate into citizens’ 
own sustainability-related values and practices?
Q3 Themes
(Q3‑T1) Certain building features clearly function as symbolic ‘green features’
(Q3‑T2) Symbolic communication often requires ‘standing out’
(Q3‑T3) What is missing or invisible in an environment can unintentionally create a ‘negative symbol’ for sustainability
(Q3‑T4) Sustainability communication and education are distinct from but connected to sustainability symbolism
(Q3‑T5) Concern over symbolic representation of sustainability, versus actual sustainability

(Q4) What could be done to further promote sustainable values and practices at evolv1?
Q4 Themes
(Q4‑T1) Reconsider the function of spaces within and around evolv1 to center sustainability and community‑building
(Q4‑T2) Combine existing symbolic communication with direct sustainability education and engagement
(Q4‑T3) Encourage more sustainable behaviours and discourage less sustainable behaviours
(Q4‑T4) Increase opportunities for social connection, nature connection, community‑building and sustainability leadership

http://www.sustainablewaterlooregion.ca/photovoice/
http://www.sustainablewaterlooregion.ca/photovoice/
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Fig. 2 Panel in Response to Q3, Shared During the Photovoice Exhibits. Dimensions approximately 3.5′ × 5.5′. Further re‑use of this figure is only 
allowed with permission from the authors
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presented, with each photo accompanied by one or more 
related quotes from participants. Selected photos and 
themes were matched together and arranged on four sus-
tainability-related panels (see Fig. 2 for an example; there 
were also separate wellbeing-related panels, see [55], in 
preparation), printed and displayed physically in THE-
MUSEUM space, evolv1 building space, and displayed 
virtually in the online exhibit, along with a single intro-
ductory panel for the exhibit (see Fig. 3 for examples of 
pictures in the online exhibit).

Results and discussion
Sixteen main themes emerged from the group discus-
sions and one-on-one interviews in relation to the 
four research questions explored in the study (Q1-
Q4), with participant feedback used to further refine 
the themes (discussed above). The subsections below 
present the results from participants’ understandings 
of a COS (Q1); their perceptions of how the evolv1 
building influences their own sustainability values and 
practices (Q2) and how the building symbolically com-
municates (Q3); and their views on what could be done 
to further promote sustainable values and practices at 
evolv1 (Q4). These results represent sixteen qualitative 
themes shown in Table  1 (p. 11); within these identi-
fied themes, an analysis of the data revealed nuances 
as to what each theme meant to participants, discussed 
further in the form of key takeaways linked to previous 

research. These themes are framed further, where 
appropriate, in relation to the proposed TGB Model 
design patterns, to better assess in what ways evolv1 
may or may not embody core aspects of a TGB based 
on the current study.

For increased clarity and presentation, results are pre-
sented within four distinct high level subsections below, 
each corresponding to one of the research questions. 
Each of these is then followed by a general discussion 
that further positions participants’ understandings and 
the study themes within a broader context of COS litera-
ture and lessons from the TGB Model, accompanied by 
the authors’ own views on important takeaways (labelled 
Key Takeaway and Discussion, below each results 
subsection).

Growing a culture of sustainability
In response to Q1, What does a culture of sustainability 
mean for citizens of the building, and what can influence 
its development?, participants shared their perceptions 
of core characteristics of a COS that can be seen to exist 
along a broad continuum, and current enablers and bar-
riers to growing such a culture in the context of evolv1. 
Participants made clear that what a COS means to them 
cannot be separated from their ability to actually enact 
it within evolv1, and shared their perceptions of to what 
degree a COS already exists in evolv1.

Fig. 3 Examples of Significant Exhibit Photos. For more photos see Additional file 1: Appendix A, or www. susta inabl ewate rloor egion. ca/ photo voice. 
Further re‑use of this figure is only allowed with permission from the authors

http://www.sustainablewaterlooregion.ca/photovoice
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Descriptions of what a COS means to participants were 
linked to their own diverse understandings of sustain-
ability, explored during the final individual interviews. 
Common understandings shared between multiple par-
ticipants included understanding sustainability as being 
grounded in relationship between the self, society and a 
broader environmental context, articulated by one par-
ticipant as having “synergy with a connected world” (P5). 
Another common description included balancing both 
environmental, economic and social aspects of a COS, 
including concerns for wellbeing – reflective of the ‘tri-
factor’ of sustainability [17]. Notably missing from most 
(though not all) participant responses was a more criti-
cal reflection on the role of social justice in particular as 
a key component of sustainability – despite this connec-
tion being well-established for both sustainability (e.g., 
[18, 19]), and wellbeing (e.g., [26]).

COS was described by participants not as ‘one thing’, 
but as being comprised of multiple layered elements that 
can together co-create a more lasting sustainable culture. 
At the simplest level, participants identified the need for 
some degree of interest and commitment to sustainabil-
ity by individuals who make up a culture (Q1-T1), dem-
onstrated through individual sustainable actions (such as 
individuals biking or taking public transit to evolv1, or 
participating in sustainability initiatives, see Additional 
file 1: Appendix A, Figure A1). In one participant’s words: 
“There should be an appetite to learn more about sustain-
ability, thinking ‘how can I translate some of these things 
that I learn from this building into other aspects of my 
life?’” (P4).

Participants also recognized that while individuals do 
have their own agency to take sustainability action, this 
agency is shaped and constrained by larger environmen-
tal and social contexts within which they are embedded. 
Hence, a COS was also seen to be shaped by intentional 
community-building for collective action on sustainabil-
ity with shared purposes (Q1-T2), including the sense of 
‘coming together’ through collaboration between multi-
ple people and organizations in service of sustainability, 
creating a supportive social context (e.g., part of the focus 
of the evolvGREEN sustainability hub in evolv1). In par-
ticipants’ words: “We work better when we’re all together 
on something like this” (P3), and “If only one person is try-
ing to be sustainable, it’s not going to have a lot of impact. 
It’s only impactful when everybody is doing it” (P6).

Lastly, participants recognized the need for a healthy, 
supportive environmental context for people to con-
nect in to help enable a COS to emerge (Q1-T3). This 
included having dedicated spaces to intentionally social-
ize with other building citizens and/or community mem-
bers beyond one’s own organization, around particular 
areas of sustainability interest. One participant shared, 

“I’d like to see the Hub [in evolv1] being used as a shared 
space where the tenant organizations can connect” (P2). 
Participants emphasized how evolv1 itself, tenant organi-
zations, and building and organizational management 
(among others) can all play a role in empowering build-
ing citizens to collaborate in intentionally envisioning 
and pursuing sustainability actions. “People need to feel 
empowered to act with a clear understanding of how they 
can spark change” (P4). Participants also recognized that 
acting on sustainability is closely tied to experiences of 
wellbeing within evolv1, and that current policies and 
cultural norms of tenant organizations and building man-
agement can have a significant effect on building citizens’ 
sustainability engagement. For example, one participant 
expressed frustration that, when bringing up the issue 
of soap dispensing continuously in the bathrooms with 
building management, “they say they’d rather waste soap 
than have people frustrated that they can’t get soap” (P2), 
clearly limiting citizens’ ability to take action on this 
issue. In contrast, another participant expressed appre-
ciation that their organization’s sustainability norms 
“makes you more cognizant of your actions” (P1). Lastly, 
there was recognition of the broader environmental 
context in which evolv1 is situated, including the city of 
Waterloo and Waterloo region. Certain city features were 
seen to promote and help enable sustainable behaviours, 
including the nearby cycling and nature trails, and a light 
rail transit stop next to evolv1. However, the greater time 
required for biking or taking public transit when com-
pared to driving, and the limited transit service to certain 
areas, were seen to be realities hindering more sustain-
able behaviours.

Participants also acknowledged the range of exist-
ing efforts to help build a COS in evolv1, many of which 
were ongoing at the time of the study with leadership 
from building tenants and the Manager of Culture of 
Sustainability. Unfortunately, the onset of the COVID-19 
pandemic in March 2020 temporarily stopped most in-
person community engagement in the building, which 
had been key to much early work to build a shared COS 
in evolv1. While efforts continue to help shape this cul-
ture, participants did acknowledge that the COVID-19 
pandemic has doubtless negatively impacted the momen-
tum of building a shared COS within the building, at least 
in the near-term.

Key takeaway and discussion: participants know much 
of what is required to grow a COS, but need further supports 
to contribute effectively to its growth at evolv1
Tellingly, participants had no shortage of ideas for 
what would be required to build a COS at evolv1. The 
rich and varied responses to Q1 paint a wide-reaching 
yet also precise view of what is required to support a 
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thriving COS in the evolv1 context, resulting in the 
three overarching themes. While participants indicated 
all three themes for building a COS were present in 
some minor form in evolv1, all three also included areas 
for significant improvement to achieve a truly thriving 
COS in the building.

Aspects of the three themes that participants 
observed may be holding back the development of a 
COS include, among others, the perception that cur-
rently many building citizens do not seem to exem-
plify a strong individual interest and commitment 
to sustainability through their actions (indeed, some 
participants felt their own interest was in the minor-
ity), and that there may not yet be enough commu-
nity-building for collective action on sustainability 
taking place at evolv1, or enough directed sustain-
ability messaging or supporting elements of the 
building environment itself, to substantially increase 
a building-wide COS. As a result, while participants 
were able to describe many key ingredients required 
to help grow a COS, there was a general sense of 
frustration that many of these ingredients were only 
being partially met, and that barriers still existed to 
supporting the growth of a COS within the evolv1 
context. This links to the TGB Model’s emphasis on 
the need for the physical context of a green building 
to support a range of passive to active learning and 
engagement opportunities on sustainability at both 
the individual and collective levels, which it is clear 
at the time of this study were only being partially and 
insufficiently met.

Lastly, there was also the difficult question of whether 
a successful COS at evolv1 must include all people who 
use the building, or if not, then what threshold of par-
ticipation would constitute forming a successful ‘culture’. 
To this point, when asked to imagine what a COS would 
actually feel like when it was successfully established and 
thriving in the evolv1 space, several participants empha-
sized a sense of a ‘buzz’ of energy and engagement on 
sustainability amongst people working in the build-
ing that they would immediately feel, conveying a clear 
sense of community collaborating together around a 
shared, common purpose. At what threshold of engage-
ment this ‘buzz’ of energy is likely to be created remains 
an open question, however it was clear participants did 
not feel this level of energy and widespread engagement 
on sustainability currently exists within the evolv1 space 
(although some participants did describe an enthusiastic 
energy for sustainability within their own organization). 
This feeling of energized, widespread engagement in 
sustainability amongst a community of people has been 
described as key to building a COS in previous studies 

(see for example [31, 72]), and was re-emphasized as 
essential by participants. Such an energized (and ener-
gizing) setting would animate all those active within it to 
also engage on sustainability, to the point where a thriv-
ing COS could indeed emerge and be sustained moving 
forward.

Tellingly, when participants were asked to imagine 
what a successful COS would feel like at evolv1, it was 
this energized feeling of acting as a community with 
a common purpose, more than anything else, that was 
seen to be critical. This links to Cole [5]’s insight that 
for a TGB to support and encourage this common pur-
pose, it needs to “meet individual learners who are at 
different starting points in their understanding of envi-
ronmental and architectural issues [through] a multi-
pronged approach to engagement” (p. 845), and links 
with Dreyer et  al. [14]’s core principles derived from 
their COS theory of change, including the need for such 
change efforts to be participatory, comprehensive, stra-
tegic, long-term developmental, and systems-oriented. 
Lastly, participants’ understanding of the multilayered 
nature of an effective COS aligns with the ecological 
systems perspective (e.g., [73], among others) and is 
reflected in the three Q1 themes that emerged from the 
data, which are similarly nested within each other and 
interconnected, describing different levels of impact 
within a system that together shape the broader cul-
ture. It also aligns with an understanding of the evolv1 
building itself as being nested within a broader envi-
ronment, and that “each tangible artifact in the built 
environment is part of the ongoing narrative of our 
society’s relationship to its surrounding ecology” ([36], 
p. 110).

Influence of building features on sustainable values 
and practices
In response to Q2, What, if any, building features posi-
tively or negatively influence the sustainable values and 
practices of citizens and their organizations?, participants 
recognized that as a green building, many building fea-
tures at evolv1 already positively encourage sustainable 
values and practices (Q2-T1), including, among others, 
the solar panels, electric vehicle (EV) chargers, secure 
tenant bike parking, prominent stairs and living green 
wall. Also, multiple participants felt the building as a 
whole can have a positive influence on sustainability 
values and practices as a cutting-edge green building, 
e.g.,“It’s clear with the net positive energy that we’ve moved 
to a new generation of building” (P5).

In contrast, features that were seen to discourage sus-
tainability (Q2-T3) include, among others, the large park-
ing lot, elevators, automatic handwash stations and paper 
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towels in the bathrooms. Citizens discussed the reality 
that sustainability is not always ‘pure’ (Q2-T2), and hence 
some features may both promote and hinder sustainable 
values and practices depending on their specific use and 
individual perspectives. For instance, one participant 
observed “The EV chargers are great, but the parking lot 
introduces this whole lens of cars first. For people who 
don’t have sustainability on their conscience it’s far too 
easy to say ‘Yeah, I’m definitely going to drive my car every 
day. There’s no reason not to’” (P4, see Additional file  1: 
Appendix A, Figure A2).1 Participants also identified 
several ‘missed opportunities’ at evolv1 for further pro-
moting sustainability (Q2-T4), in particular emphasizing 
the lack of direct sustainability communication and edu-
cation in the building (“There’s a missed opportunity for 
education on the majority of the building’s features”, P4); 
lack of accessible visitor bike parking; lack of art and vis-
ible creative expression; and lack of outdoor greenery as 
areas of potential future action. These missed opportuni-
ties were an unexpected theme, as they refer to building 
features or services that are seen to be insufficient or sim-
ply not there - however it was what was missing in and 
around the building context that was often described as 
having among the most negative influence on the sustain-
able values and practices of citizens and their organiza-
tions, by not more fully and explicitly encouraging key 
aspects of sustainability.

Key takeaway and discussion: acknowledging what 
is working, with room for improvement
Participants were careful to acknowledge the many posi-
tive aspects of the evolv1 building that are already pro-
moting a COS amongst building citizens – however, 
this acknowledgement was often accompanied by con-
structive critique and suggestions for areas of potential 
improvement.

The diversity of insights shared clearly indicate the 
mixed impact of evolv1 on the sustainable values and 
practices of citizens and their organizations. As a HPGB, 
evolv1 does include building features that are actively 
promoting sustainable values and practices amongst 
building citizens; however, many building features that 
could be promoting sustainability are not, largely because 

they are currently invisible and/or unknown to many 
building citizens (e.g., the cistern for rainwater harvest-
ing; the geothermal system for building heating and cool-
ing; the solar thermal wall for air heating). When these 
missed opportunities are combined with the reality that 
some building features are still actively discouraging sus-
tainable behaviour, it is clear that while evolv1 has already 
achieved a great deal as a HPGB, the building still has 
significant room for improvement to support the growth 
of a COS within it. Participants’ reflections also link to 
Cole [36]’s theorizing on strategies for developing TGBs, 
including the need to “curate learning experiences across 
the building to consider the total educational experi-
ence… A deeper understanding of the physical, personal, 
and socio-cultural contexts can increase the chances that 
a TGB is a successful venue for free-choice learning” (p. 
112). This is reflected further in Schiller [74]’s research 
on the potential of green buildings as teaching tools that 
foster sustainability education, and Kong et  al. [75]’s 
conceptualization of the potential for green buildings to 
become ‘three-dimensional textbooks’ for environmental 
education. Further, the importance of considering build-
ing aesthetics was raised in various forms by participants, 
in particular via emphasis on the lack of art or visual 
creative expression in the building, and lack of green-
ery around evolv1. This reflects a growing recognition 
by researchers that the beauty of architecture and built 
environments can also play an integral role in their over-
all longevity and environmental and social sustainability 
(e.g., [76, 77]).

Symbolizing sustainability
In response to Q3, How does the building symbolically 
communicate to people and how do symbols in the build-
ing environment translate into citizens’ own sustainabil-
ity-related values and practices?, participants’ responses 
showed a sensitivity to identifying ‘degrees of sustain-
ability symbolism’ present between different building fea-
tures at evolv1. On the one hand, participants recognized 
that some building features clearly function as symbolic 
green features (Q3-T1), including in particular the prom-
inent solar panels and living green wall. “The solar panels 
are a huge symbol of sustainability and are great in pro-
viding renewable energy and making us think about where 
our energy comes from” (P1). On the other hand, partici-
pants observed that many sustainable features at evolv1 
remain hidden, and therefore do not operate effectively 
as symbols. “Some of the more hidden sustainable features 
could serve as symbols, but we don’t have the education 
around them so right now they don’t” (P1). The building 
itself was seen to function as a symbol of “where we put 
our values” (P3), however some participants found the 
building to appear “unassuming” as they perceived it to 

1 Note that we as authors are aware that access to a parking lot was an area 
of concern particularly for employees commuting to evolv1 for work from 
surrounding smaller towns within and beyond Waterloo region, where reli-
able access to efficient public transportation remains an ongoing issue (and 
in some cases, is non-existent). Hence, we wish to note that in addition to 
making transportation decisions based on individual-level choices, there are 
significant systems-level changes that also need to be supported in order to 
enable more sustainable individual transport options. It is also notable that 
some tenants at evolv1 provide employees with public transport passes, and 
that evolv1 has a significant number of EV chargers for electric vehicles in its 
parking lot.
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be highly similar in appearance to other, less sustainable 
office buildings in the area, and therefore also less effec-
tive in clearly communicating a value of sustainability.

For symbols to communicate effectively, participants 
recognized the need for features to ‘stand out’, and that 
more visible sustainable building features operate bet-
ter as symbols and are hence better able to encourage 
citizens’ own sustainability-related values and practices 
(Q3-T2) (see Additional file  1: Appendix A, Figure A4). 
The relative lack of sustainable features that do ‘stand 
out’, aside from the solar panels, central stairs and living 
green wall, can be seen as another missed opportunity. 
By enhancing sustainable features with improved public 
education and communication, including hidden fea-
tures, participants felt there was still potential for them 
to function as far more effective sustainability communi-
cators and symbols, and better support a COS (Q3-T4). 
“Education is part of the low-hanging fruit for growing a 
culture of sustainability. There’s a lot more that’s already 
in the building to be celebrated and shared to influence 
culture” (P1) (see Additional file  1: Appendix A, Figure 
A5). Here, there is clear overlap between the perceived 
influence of building features on sustainable values and 
practices (discussed above) and their perceived effec-
tiveness in operating as sustainability symbols, of which 
clearer sustainability education and communication was 
seen to be an important strategy for bridging the two.

Similar to a missed opportunity, the absence of some-
thing important in an environment was seen to possi-
bly create a ‘negative symbol’ for sustainability (Q3-T3). 
These absences included frustration expressed at the lack 
of public imagery and art linked to sustainability within 
the building, lack of educational signage describing 
the building and building features, and lack of greenery 
around the building, among others. “There’s nothing in 
the garden, which I think is a negative symbol, because we 
have so much greenery inside the building but so far not 
much really outside” (P1) (see Additional file 1: Appendix 
A, Figure A6). Aside from a single information screen, 
one participant commented that “there’s no explanation 
of what’s happening in the building, and no plaque that 
identifies key details about the building” (P2). Lastly, there 
was recognition that symbols of sustainability may not 
always be sustainable, raising concerns over symbolism 
versus actual sustainability (Q3-T5). “The living wall is 
really cool and it’s one of my favourite aspects of the build-
ing. And I think it depicts nature, but I don’t know if it 
depicts sustainability” (P6).

Key takeaway and discussion: need to link sustainability 
symbolism with direct education and engagement
Cole [36] emphasizes that “one basic role of a green 
building is to stand as a symbol of culture change… If 

we understand green buildings as having an interpret-
able message, then we can further acknowledge that 
architectural “language” varies enormously across dif-
ferent green buildings” (p. 110–111). Connected to this, 
participants recognized that not all sustainable build-
ing features at evolv1 clearly communicate sustain-
ability or a ‘sustainable ethos’ [37], which is concerning 
as contextual factors such as conveying a clear value 
of sustainability are important to encouraging indi-
vidual sustainable behaviours (see for example [78]). 
To address this, many participants recommended: that 
all sustainable building features (both visible and non-
visible) be accompanied by clear educational signage to 
‘bring to life’ the educational value of that feature, and to 
deepen viewers’ ability to connect with each feature and 
understand its links to sustainability; and/or to provide 
opportunities for engagement to enable viewers to more 
easily interact with each other and the building features 
in question, again centering sustainability. Notably, for-
mal educational signage is one of the key ways that occu-
pants learn about sustainability in green buildings, and 
can appear in many different forms depending on design 
choices and physical context (e.g., [8, 79]) – further 
affirming participants’ recommendations for inclusion 
of educational signage within the evolv1 building. Par-
ticipants’ observations also align with the TGB Model’s 
emphasis on opportunities for social interaction and 
physical engagement with the building space, and that “a 
green building can also be designed for users to actively 
engage with its features” ([36], p. 112) to then promote 
more active, hands-on, ‘situated learning’ [80] within the 
green building environment.

Notably, where some participants did express that spe-
cific building features were shifting their own behaviours 
to be more sustainable, this was often associated with 
the utilitarian function of those features over their sym-
bolic value (e.g., the availability of prominent stairs in 
the evolv1 atrium encouraging people to take the stairs). 
Here, the features themselves are designed to be directly 
used, engaging the user; however, they are often still lack-
ing additional clarity over what makes them sustainable 
which could be enhanced through signage and education. 
Some features with a stronger symbolic value rather than 
a clear sustainability function were also described by par-
ticipants as having some impact on increasing sustain-
able behaviour (particularly the living wall), however this 
impact was still seen to be greatly enhanced if the sus-
tainable elements of these features were also described 
through accompanying educational signage, and/or 
opportunities for engagement (e.g., a sustainability work-
shop centered around the living wall). These findings 
align with the TGB Model’s design pattern suggestion 
to communicate factual information on sustainability 
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(verbal or image-based), for instance over architectural 
features [5] to help maintain a “visible culture of sustaina-
bility” (p. 850) and that “TGBs, with the intent to educate 
users, may benefit from architectural design that out-
wardly communicates green intent” ([36], p. 110), along 
with “strategies that are more deeply intertwined with the 
social dynamics of the people in a space (an educational 
programming approach)” (p. 113).

Participants did acknowledge and appreciate that there 
is already some effort toward sustainability education and 
engagement within evolv1. However, such education and 
engagement was still seen to be insufficient and some-
what exclusive to particular groups, often not engaging 
those who are not already part of that group and inter-
ested in sustainability. Rather than only promoting sus-
tainability at certain times and to particular audiences, 
many participants imagined a building where ‘everything’ 
(or most things) promoted sustainability, reaching all 
building users. This aligns with an understanding of the 
need to promote more widespread ‘green building lit-
eracy’ [81] amongst all those who interact with and use 
the building. Direct educational signage on sustainability 
(passive engagement) and more opportunities for experi-
ential engagement on sustainability (active engagement) 
by all building users are some clear pathways for moving 
evolv1 toward being a far more effective TGB.

In sum, while symbolic function was seen as having 
its own inherent value for promoting sustainability, the 
existing sustainability symbolism in evolv1 was not seen 
as sufficient on its own to promote a shared COS in the 
building. This reflects participants’ understanding that 
while symbolism matters, to be most effective it needs to 
be bold, ‘stand out’, and be coupled with education and 
engagement on making more sustainable choices as com-
plimentary key aspects of growing a successful COS. This 
aligns with Cole’s [36] finding that “TGBs are designed to 
communicate and engage. A thoughtfully designed TGB 
could have symbolic importance to users while afford-
ing a variety of opportunities to learn about sustainability 
and make a difference through participating in pro-envi-
ronmental activities” (p. 114).

Further promoting sustainability in evolv1
In response to Q4, What could be done to further promote 
sustainable values and practices at evolv1?, participants 
identified many potential actions that could be taken, 
some of which have already been mentioned. Major rec-
ommendations included the importance of reconsider-
ing the function of spaces within and around the evolv1 
building to center sustainability and community-building 
(Q4-T1), including improving the function of the open 
meeting area on the main floor to be more of a ‘magnet’ 
for tenant organizations, community and sustainability 

events (see Additional file  1: Appendix A, Figure A7); 
introducing a publicly accessible café; and redesigning 
outdoor spaces to create more useable, attractive green 
gathering spaces. “I remember in the summer we did 
something outside and we all just sat on the ground. There 
wasn’t anywhere for us to sit. So just that idea of providing 
space outside for people I think is really important” (P3).

The importance of combining existing symbolic 
green features with direct sustainability education 
and engagement was also emphasized, including co-
creating and promoting sustainability workshops and 
events, and adding sustainability signage, art and direct 
messaging into the evolv1 space (Q4-T2). To support 
the education component, many participants recom-
mended incorporating educational signage throughout 
the building. Several different forms were suggested 
for how signs could appear, including both physical 
and digital options. As one participant suggested “On 
the Hub screen it would talk about upcoming sustain-
able events or functions that we can take part in; ways 
we can collaborate, lead and work together; and ways 
that we can submit sustainable ideas to be considered” 
(P2). A common message was that clear educational 
signage in some form would greatly increase the posi-
tive impact of existing sustainable building features 
into shaping a shared COS, particularly if signs were 
designed to relate sustainable building features to the 
lives and sustainability interests of participants and 
building citizens (for more on the potential of strate-
gically designed signage to promote environmentally 
responsible behaviours, see for example [82]). Partici-
pants’ suggestions for signage included targeted mes-
saging on how a particular feature was sustainable, as 
well as how lessons from a feature could be translated 
into viewers’ own sustainable values and practices, e.g., 
asking “how can I translate that into other aspects of my 
life?” (P4).

The recognition that sustainability often requires some 
guidance led to rich discussions on the need for targeted 
programming and building policies to encourage more 
sustainable behaviours, and discourage less sustainable 
(e.g., incentivizing more sustainable transport, and dis-
couraging solo driving) (Q4-T3) (see Additional file  1: 
Appendix A, Figure A8). For tenant organizations, hav-
ing a “morning chat” (P5) on sustainability to keep the 
conversation as part of the organizational culture was 
recommended. Supporting sustainability leadership and 
community-building were emphasized as key for grow-
ing a COS at evolv1, with participants recommending a 
range of potential strategies to help, most of which cen-
tered on the need for building citizens to know how they 
can lead change within the space, and the inspiration and 
empowerment to do so. Inspiration to lead change was 
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further linked to connection to nature (see Additional 
file  1: Appendix A, Figure A9) and community within 
and around evolv1, and the feeling that this change lead-
ership would be supported (Q4-T4). However, several 
participants described a feeling of an overall shortfall in 
support for change leadership and empowerment pres-
ently at evolv1, e.g., “There’s probably a lot more that 
the building and people could do that would be empow-
ering for everybody” (P2). Participants also emphasized 
the importance of maintaining consistency in the build-
ing’s message, which can then also help building citizens 
maintain their own focus on sustainability, e.g., “If you’re 
promoting green, try to make sure that you only provide 
green options” (P1).

Key takeaway and discussion: need for greater empowerment 
to act for sustainability
The cross-cutting theme of empowerment to be able 
to act to help build a shared COS appeared repeatedly 
across many of the sixteen themes, in response to multi-
ple questions. This included the recognition that building 
citizens must be empowered to participate in sustainabil-
ity action within the evolv1 space, including both know-
ing how to participate (e.g., [83]) and having the freedom 
(within limits) to do so. This finding aligns with relational 
empowerment-related theory in community psychology 
as well (e.g., [30, 84]). Many of participants’ own recom-
mendations for changes to the evolv1 space (section ‘Fur-
ther promoting sustainability in evolv1’, above) were also 
empowerment-related, and related to an understanding 
of strengthening the three core dimensions of sustain-
ability (environmental, economic, and social; see [17]).

While participants acknowledged that some empow-
erment to take sustainability action does exist at evolv1, 
this was overall seen as insufficient, and there was gen-
erally a sense of confusion over the ‘proper channels’ to 
go through to propose and/or initiate a potential new 
sustainability action. Here, participants expressed feeling 
unable to take action by not knowing acceptable ways to 
take action within the evolv1 space, creating a sense of 
discouragement and a clear barrier toward trying to ini-
tiate new sustainability actions, either independently or 
collaboratively with others. This is troubling, as research 
suggests that empowerment and sense of agency are 
both key for building a COS (e.g., [14, 16]), both of which 
appeared to be lacking for pursuing novel sustainability 
initiatives in evolv1.

In addition to aspiring to an environmental context 
at evolv1 that is more empowering and supportive of 
an emergent COS, participants recognized their own 
agency to act to help grow a COS within evolv1 and felt 
that all evolv1 citizens need to feel empowered to act to 
help grow this shared culture together. Present efforts to 

support the growth of a COS at evolv1 were appreciated 
but still perceived as insufficient to fully empower build-
ing citizens to co-create and take ownership of new sus-
tainability initiatives that could form the foundation of a 
truly successful, thriving COS in the evolv1 space. A lack 
of dedicated, functional gathering space and resources 
for bringing building citizens from different tenant 
organizations together to collaborate on sustainability 
initiatives was also seen to hinder the long-term growth 
of a COS at evolv1. This aligns with the TGB Model’s 
emphasis on the importance of opportunities for physical 
engagement on sustainability, including “physical spaces 
in which… groups can self-organize for ongoing environ-
mental action” ([5], p. 848), which was generally seen by 
participants to be lacking at evolv1. It also aligns with an 
appreciation of the differential in decision-making power 
between occupants in evolv1, which can further con-
strain occupants’ feelings of empowerment in taking sus-
tainability action.

The influence of environmental context and dif-
ferentials in power on feelings of empowerment was 
also recognized within the ‘sub-environments’ partici-
pants recognized as existing within evolv1, in particular 
between different tenant organizations. These organiza-
tional environments (both physical and sociocultural) 
can clearly also have an influence on individual employ-
ees’ real or perceived abilities to act on sustainability. 
Here, participants observed a clear relationship between 
an organization’s own sustainability engagement and 
the sustainability engagement of individuals working for 
these organizations. This further underscores the need to 
engage the management of evolv1 tenant organizations in 
promoting sustainability, in addition to engaging individ-
ual employees. Further, sustainability engagement across 
organizations can be further complicated and challenged 
when the business models and objectives of tenant 
organizations themselves are not necessarily grounded 
in sustainability. Here, Cole [36] emphasizes the need 
for ‘direct feedback’ on occupant performance, including 
tenant organizations, “in conjunction with other behav-
ior change interventions (such as information campaigns, 
incentives, and evoking social norms)” (p. 117).

Linked to empowerment, several participants 
expressed frustration that automation, rather than per-
sonal agency, appeared to be a norm within the evolv1 
building. In particular, the automation of the bathroom 
faucets and soap dispensers were frequently described 
as disempowering and also potentially wasteful of soap 
and water, leading participants to feel they lacked direct 
control over their own personal resource use. Impor-
tantly, whether or not more resources were indeed being 
used due to automation, to some participants their very 
lack of direct control over personal use of resources was 
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seen to be disempowering and counter to a COS (for a 
study exploring ways in which automation can under-
mine individual sustainability action, see for example 
[85]). This again relates to the TGB Model’s emphasis 
on opportunities for physical engagement, and that 
the lack of ability to engage meaningfully with a physi-
cal space can create an experience of disempowerment. 
In contrast, as argued by Cole [36], one possible task of 
green buildings is to “shock and delight, decrease apa-
thy, and re-sensitive people to the possibilities of a new 
relationship to nature through built form” (p. 110) – in 
so doing, increasing sustainability engagement and feel-
ings of empowerment. While the atmospheric qualities 
of green buildings can motivate environmentally respon-
sible behaviours, on their own they are often insufficient 
(e.g., [86]). To enhance these qualities, best practices for 
sustainability engagement in green buildings can include 
“informing occupants of behavioral options, persuading 
occupants to participate, and, on another extreme, actu-
ally determining their behavior through building design” 
([36], p. 117). This further relates to Hamilton’s [37] con-
cept of ‘prime, permit and invite’ as distinct approaches 
to designing characteristics of green buildings to better 
promote and enable building occupants’ environmentally 
responsible behaviours.

Notably, some of these study results may point to a 
tension between building sustainability and personal 
wellbeing (e.g., a lack of personal control over building 
temperatures may be good for building sustainability, 
but less good for personal wellbeing and empowerment), 
which could be further explored. This is further discussed 
in the wellbeing exploration of this research study, pre-
sented in Abel et  al. [55]. However generally, a lack of 
control and influence over, or even understanding of, 
many of evolv1’s sustainable building features; current 
sustainability initiatives; or how to initiate new sustain-
ability actions in the space, all led to an overall sense of 
disempowerment in working toward a shared COS in 
evolv1. In order to build a COS in evolv1, these valid con-
cerns clearly need to be addressed.

Key takeaway and discussion: building a ‘Micro‑movement’ 
for sustainability
Linking the personal with the collective was the recog-
nition that to build a COS requires far more than indi-
vidual action alone, but rather the growth of a collective 
effort with shared purposes for promoting sustainability 
engagement within a given context. Within the context 
of the evolv1 building this common desire, expressed 
by several research participants, could be understood to 
involve growing an engaged and inspiring ‘micro-move-
ment’ for sustainability amongst all (or at least most) 
evolv1 citizens. Here, the cross-cutting theme of the 

need for community-building for collective action on 
sustainability was clear. While participants recognized 
that aspects of evolv1 do already promote some indi-
vidual sustainable behaviours, a significant gap remained 
in the building promoting and enticing collective action. 
It seems clear that without strong supports and encour-
agements for broader building-wide collaboration and 
collective action for sustainability, an effective COS is 
unlikely to emerge in the evolv1 building space.

Here, research participants echo what sustainability 
and social science literature also reflects, that an indi-
vidual’s actions are important, but not sufficient alone, 
to building a culture (e.g., [15]). Other structural pieces 
to empower collective action around shared purposes 
are also required. As argued by Harré et al. [16], adopt-
ing a shared, additional collective purpose – such as the 
purpose of centering sustainability – is key to facilitating 
a successful ‘phase transition’ [87] that enables deeper 
social systems change, such as toward a shared COS. 
Likewise, applying systems thinking can help change-
makers to better target sustainability interventions at 
the most effective leverage points of a system ([88, 89] 
in [14]). Finally, supporting opportunities for stronger 
human-place bonding and human-to-human bond-
ing within the building could help to better support the 
needed wellbeing [90] and social justice [18] elements of 
an emergent COS. In total, combining these alongside 
other strategies could enable evolv1 to join other TGBs in 
embodying a “dual role of physically conserving resources 
while also becoming beacons for an ethic of environmen-
tal care” ([36], p. 111) amongst building users and occu-
pants – a role that most research participants and many 
buildings citizens appear to want the building to take up, 
if it is to more effectively promote sustainability.

Summary of findings
Summarizing the core research findings, it is clear 
that evolv1 building features have a range of impacts 
on building users, including both promoting sustain-
able values, norms and practices, and in some cases 
(whether intentional or not) promoting unsustainable 
behaviours. In this sense, sustainability at evolv1 is not 
‘pure’, and the building can still be seen to embody sev-
eral missed opportunities to promote sustainability, 
including a lack of public education on the majority of 
the building’s features. Participants also spoke to three 
core overarching themes for growing a COS within 
evolv1, including: individual interest and commit-
ment to sustainability; community-building for collec-
tive action on sustainability with shared purposes; and 
being embedded within an empowering, healthy and 
enabling environmental context.
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Reflections on the symbolic nature of evolv1 include 
understanding the building itself as a symbol of ‘where 
we put our values’, along with recognizing the sustain-
ability symbolism of several key building features that 
clearly stand out at evolv1 (e.g., the living wall and 
solar panels). However, participants also reflected that 
many of the building’s sustainable features remain hid-
den and lack public explanation, so they are unable to 
operate as effective symbols of sustainability. This links 
to the finding that, in some cases, what is missing or 
invisible in an environment can unintentionally create 
a ‘negative symbol’ for sustainability (e.g., the lack of 
greenery around the building). There is a clear need to 
link sustainable building features and symbolism with 
opportunities for more direct sustainability engage-
ment and education. Other recommendations that 
emerged include reconsidering the function of spaces 
both within and around evolv1 to center sustainability 
and community-building; to encourage more sustain-
able behaviours and discourage less sustainable; and 
to increase opportunities for social connection, nature 
connection, community-building, and sustainability 
leadership throughout the building, in service of grow-
ing a broader, more engaged COS.

Trustworthiness and transferability
The research process followed over this study aligns with 
Whittemore’s et  al. [91] established primary criteria for 
validity in qualitative research, including credibility, 
authenticity, criticality, and integrity. These qualities were 
promoted via triangulation of data from multiple types 
of sources (e.g., [92]), member checking (e.g., [71]), and 
clearly defined procedures for both the group sessions 
and one-on-one interviews. The high level of engage-
ment throughout both the group sessions, interviews, 
and follow-up survey ensured a high level of richness and 
depth in the data, increasing its trustworthiness. Lastly, 
the description shared here is thick so that readers can 
assess if the context is similar enough to make some or all 
findings transferrable in some form to their own contexts 
– including for informing policies, practices, and engage-
ment on growing cultures of sustainability in other green 
buildings, and more broadly in other diverse social set-
tings and physical environments.

Contributions
This study was designed to investigate how evolv1 build-
ing citizens currently conceptualize the links between 
sustainability symbols, practices, values & norms in 
the evolv1 building – Canada’s first net-positive energy 
commercial multi-tenant office building, and the first to 
receive Zero Carbon Building-Design Certification from 
the Canada Green Building Council [48]. The intent of 

the study was to inform continued efforts in shaping a 
COS within this space. To this end, using the Photovoice 
method provided a valuable window into the perspectives 
of building citizens on how the evolv1 building, tenant 
organizations and citizens themselves can best nurture a 
COS. The use of Photovoice in this context is unique in 
that it (a) applied this method with building citizens in a 
HPGB, while linking this to ongoing efforts to nurture a 
broader COS in this space; and (b) empowered partici-
pants to document not only key sustainability features 
of the building, but to also reflect on how these features 
and the building itself influence and/or embody each of 
the core aspects needed for building a strong COS: values 
and norms, symbols, and practices.

Further, this study applied a novel adaptation of the 
Photovoice method, by mixing both participant-taken 
photographs with participant-selected photographs taken 
by researchers. This adaptation was made necessary due 
to restrictions on participant access to the evolv1 build-
ing at the start of the COVID-19 pandemic. In part a lim-
itation, this adaptation can also be seen as a contribution 
to an evolving Photovoice methodology, expanding the 
potential range of options for future ‘hybrid’ physical-vir-
tual Photovoice studies, including the potential range of 
people who could participate in a Photovoice study across 
broader geographies.

This study contributed to both participants, the devel-
opment of the local clean economy and the broader COS 
literature in several ways. First, the Photovoice process 
empowered participants to meaningfully reflect on and 
engage with their physical environment, facilitating criti-
cal dialogue and generating collective knowledge through 
discussion of their own taken and selected photos. This 
dialogue can lead to opportunities to act on identified 
concerns, improving participants’ own lived experiences 
and sense of agency within and beyond evolv1, along with 
deepening a growing, shared COS within the building.

Second, as an early and pioneering local clean economy 
project, evolv1 is setting the tone for the emergent clean 
economy in its geographical area. The building itself and 
how culture is shaped within it has numerous implica-
tions to the future development of the clean economy 
across Waterloo region, including approaches taken to 
integrate concerns for both social and environmental 
sustainability, including social justice, throughout this 
transition. Hence it is important to know: what is the 
tone that the evolv1 building is setting for guiding this 
sustainability transition in Waterloo region? The present 
study contributes useful insights toward answering this 
question.

Lastly, this process provided insight into how a COS 
can be built within the context of a HPGB space, in an 
effort to address the well-known ‘performance gap’ that 
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exists within these buildings and has been linked to a 
lack of COS (e.g., see [12]). This is also the first study 
known to the authors to use Photovoice to explore a 
COS within a HPGB, providing a unique contribution to 
informing future COS work. Results of this study both 
affirm and add further depth to existing understandings 
of ‘what it takes’ to grow and sustain an effective COS 
in a given context, including the need for sustainability 
values, symbols, rituals, norms and practices to all be 
supported for a COS to emerge (see [14, 17]). Many of 
participants’ insights, embodied in the 16 themes of this 
study, can be usefully applied in other contexts where 
efforts toward developing a COS are taking place, both 
within and beyond green buildings. These insights affirm 
the important and rich interconnections of ‘key ingre-
dients’ needed to support a COS (e.g., [15]), and that to 
be most effective individual COS components cannot be 
supported piecemeal, through half-measures, or in iso-
lation, but instead must be supported in holistic ways 
that recognize their interconnections. This includes, for 
instance, the need for individual interest and commit-
ment to sustainability, and community-building for col-
lective action on sustainability with shared purposes, 
and an empowering, healthy and enabling environmen-
tal context – which when supported together can all 
be mutually reinforcing, further inspiring sustainability 
action. Building on related literature (e.g., [14, 28]), this 
study furthers understanding of how specific environ-
ments – in this case, a green building – can influence 
and shape the development of culture generally, and the 
development of COS specifically, supported by a given 
space. Finally, this study usefully connects core attributes 
of recent theory on TGBs (see [36]), to core attributes 
theorized as necessary for developing a COS (see [14]), 
to the specific results of this Photovoice study, making 
the case that working towards evolving green buildings 
to being TGBs could greatly support COS efforts within 
diverse green building contexts worldwide, including at 
evolv1.

As the development and maintenance of any last-
ing COS is complex, this Photovoice research study that 
took place at evolv1 remains one piece of a much larger 
puzzle – however, by being informed by participants’ 
own critical reflections, captured through an in-depth 
and empowering qualitative research process, we hope 
this will make a valuable contribution towards inform-
ing locally-specific understandings of COS and driving 
future sustainability action and related changes. Practical 
research implications shared here include a wide array of 
takeaways to consider for use by COS practitioners and 
researchers; building occupants, managers, and design-
ers; policymakers, and many others, in the urgent cause 
of developing shared COS.

Limitations
Some limitations apply to the present study. The adapta-
tion of the Photovoice method to be a ‘hybrid’ physical-
virtual approach with less than half of all photos being 
taken by participants can be seen as one potential limi-
tation. To help mitigate the impact of this adaptation, 
researchers decided to focus data analysis exclusively 
on the verbal discussions within both the group dia-
logues and one-on-one semi-structured interviews, and 
not on the visual content of the photos themselves – an 
approach that is common to many Photovoice studies.

Building a COS in evolv1 has also been made more 
difficult due to the COVID-19 pandemic. While all par-
ticipants at the start of the study were physically work-
ing within evolv1 at least 10 hours a week, this changed 
abruptly midway during the study to accommodate new 
work-from-home orders. It is the researchers’ view that 
despite this shift, this did not greatly impact the study 
itself as participants were still able to reflect openly on 
the influence of evolv1 on their own sustainability values 
and practices, and connect for virtual sessions - however, 
the inability to gather in-person within the building did 
greatly limit the ability of building citizens to collaborate 
to help shape an emerging COS.

An implied assumption (and potential limitation) made 
in the first research question (Q1) is that participants 
actually want to create a COS, and that if they wanted to, 
they would like to do so within evolv1. This is an impor-
tant assumption to interrogate, as there is no guarantee 
that either is necessarily true. That said, given partici-
pants’ own interest in voluntarily participating in a study 
investigating the impact of evolv1 on their own experi-
ences of sustainability, and given ongoing COS work in 
the building which many participants have contributed 
to, it seems likely that participants are interested in con-
tributing to growing a COS more broadly, and at least at 
the time of the study were also interested in growing a 
COS within evolv1.

This study is also limited to a relatively small sample 
size of six participants, despite the initial aspiration to a 
larger sample size of ten. This was not surprising, how-
ever, as many Photovoice studies often have similarly 
small sample sizes due to the significant time demands 
from participants, and does not necessarily limit the rich-
ness and variety of the data collected. However, a small 
sample size may limit the generalizability of the study, 
especially given that the participants self-selected into 
the study, which may be related to an interest in COS and 
the evolv1 building.

A final potential limitation is that half of the study par-
ticipants (3 of 6) were working with SWR at the time of 
the study. Considering SWR is a sustainability-focused 
organization, this may have further biased some aspects 
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of data collection, limiting the study’s generalizability. 
However, the researchers did strive to bear this poten-
tial organizational bias in mind when conducting the 
research, for instance by asking all participants to think 
more broadly about the impacts of evolv1 on building 
citizens generally when answering questions, in addition 
to perceived impacts on themselves personally. Also, the 
remaining three participants did work with three other 
organizations in the building, hence increasing overall 
representation to four different evolv1 tenant organiza-
tions with employees participating in the study.

Conclusion
As articulated by Cole [36], “a green building can be a 
“call to action” for environmental stewardship” (p. 116). 
Findings from this study indicate that within the con-
text of the evolv1 green building, participants do indeed 
understand what a COS means to them, as well as exist-
ing barriers and enablers within evolv1 toward achiev-
ing this. In addition, participants recognized the impact 
of specific green building features on their own per-
sonal values and practices as they relate to sustainabil-
ity, including the influence of sustainability symbolism 
within the building environment. Lastly, participants 
articulated specific recommendations for further pro-
moting and growing a COS at evolv1. These recommen-
dations and reflections can help inform future COS work 
at evolv1, within other green buildings, and other envi-
ronments where COS work is taking place. Knowledge 
mobilization through the implementation of three public 
exhibits and an article based on this study helped ensure 
lessons learned are shared with a broader audience, 
amplifying the impact of this work further.

The initial framing of this study was based on the need 
to develop a citizen-supported COS to help address the 
performance gap that is a common challenge in green 
buildings. This included the reflection that while the sus-
tainable features of green buildings can sometimes con-
tribute passively toward promoting sustainable values 
and practices amongst users, these features are insuffi-
cient on their own to building a COS [12]. To support the 
growth of a COS in evolv1, study results were further dis-
cussed in the context of Cole’s [5] Teaching Green Build-
ing Model for Learning (TGB Model). Part of the implied 
interest in the study was to see whether evolv1 could be 
said to be a TGB supporting the growth of a COS within 
it. To be clear, becoming a TGB is not the only way for 
evolv1 or other green buildings to support the growth of 
a COS within (and beyond) their walls. However, as has 
been argued here, there are many aspects to the TGB 
Model that would help to support the growth of a COS, 
some of which may indeed be essential to promoting 
this culture and linking it to the sustainable features of 

evolv1 as a HPGB. It is worth re-emphasizing Cole’s [36] 
useful characterization of TGBs as going “beyond typical 
green buildings to invite users to take part in the mean-
ingful work of environmental protection” (p. 119). Given 
the emphasis on both sustainability communication and 
action in shaping an effective TGB, it is clearly important 
to assess the degree to which “the message of the impor-
tance of sustainability is received” ([8], p. 827), and then 
acted upon by those using and interacting with the build-
ing environment in assessing any potential TGB.

While the results are mixed, participants’ responses 
suggest that overall the evolv1 building still falls short 
on effectively conveying the message of sustainability to 
building users, either through direct sustainability mes-
saging in public spaces or in-person sustainability educa-
tion, both of which appeared to be lacking at the time of 
the study. While the latter has clearly been impacted by 
the COVID-19 pandemic making in-person education 
more difficult, the former was missing prior to the pan-
demic also. Hence, it is our view that currently, despite 
being a technologically impressive HPGB, evolv1 is not 
yet an entirely successful TGB. Recognizing ‘teaching 
green’ as a continuum, whether evolv1 is moving toward 
being more of a TGB remains an intriguing, open ques-
tion, which all building citizens can have a continued 
influence on. In addition, the theory of change developed 
by Dreyer et  al. [14] on how to create a COS in green 
building spaces – including with deeper considerations 
of equity and social justice – offers a compelling guide to 
further supporting the growth of this culture at evolv1, 
which could also intersect with and help inform future 
efforts toward shaping evolv1 to be a TGB. While outside 
the scope of this current study, further research could 
investigate more directly the relationship between a TGB 
and growing a COS in green building spaces, including 
how to transform a green building that is presently less 
adept in ‘teaching green’ into one where this skill set and 
embodiment is stronger. Greater emphasis on sustain-
ability education, messaging, participatory action, social 
justice, direct engagement and empowerment to take 
action on sustainability within evolv1 would, we believe, 
go a long ways toward building a thriving COS within the 
space.
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Covering the evolv1 Parking Lot (Illustrative of Q3‑T2: Symbolic Com‑
munication Often Requires ‘Standing Out’). Figure A5. Photo 5: The ‘Make 
Change’ Classroom in evolv1 (Illustrative of Q3‑T4: Sustainability Commu‑
nication and Education are Distinct From but Connected to Sustainability 
Symbolism). Figure A6. Photo 6: Bare Garden at evolv1 (Illustrative of 
Q3‑T3: What is Missing or Invisible in an Environment can Unintention‑
ally Create a ‘Negative Symbol’ for Sustainability). Figure A7. Photo 7: 
Seating Area in the Hub at evolv1 (Illustrative of Q4‑T1: Reconsider the 
Function of Spaces Within and Around evolv1 to Center Sustainability and 
Community‑Building). Figure A8. Photo 8: Cycling and Walking Trail That 
Connects to evolv1 (Illustrative of Q4‑T3: Encourage More Sustainable 
Behaviours and Discourage Less Sustainable). Figure A9. Photo 9: Leaf 
Floating on Water (Illustrative of Q4‑T4: Increase Opportunities for Social 
Connection, Nature Connection, Community‑Building and Sustainability 
Leadership).

Additional file 2: Appendix B. Concise Descriptions of Themes.

Acknowledgements
The authors wish to express a special thank you to all participants in this study 
for generously sharing their time, photos and insights. Thank you also to Dr. 
Niki Harré for your review; to Ela Desmarchelier and Brittany Spadafore of the 
VERiS Research Centre for your ongoing support for COS research at evolv1; to 
THEMUSEUM, Sustainable Waterloo Region, and The Cora Group for hosting 
the Photovoice exhibit; to The Cora Group for supporting ongoing research 
at evolv1; and to all evolv1 tenant organizations. Permissions were received 
from all of the aforementioned people and organizations to be included in the 
Acknowledgements for this paper.

Authors’ contributions
KRW was the lead author for this manuscript, and is the corresponding author. 
KRW led the analysis and interpretation of the data, with additional support and 
feedback from EA and SC. KRW and EA co‑designed the research process, includ‑
ing co‑hosting the group sessions and individual participant interviews which 
this research study is based on, with additional support from SC. SC was the 
research supervisor for both KRW and EA, providing additional support, feedback 
and guidance throughout the research process. SC, EA and MR all provided 
written feedback, contributed specific parts of the manuscript, and suggested 
changes on initial drafts of the manuscript that were written by KRW, which 
KRW then incorporated as appropriate into refined drafts of the manuscript. MR 
was the Principal Investigator for the broader culture of sustainability research of 
which this study is a part. All authors read and approved the final manuscript.

Funding
Thank you to the Ontario Research Fund (Research Excellence Grant #RE‑09‑
117), Social Sciences and Humanities Research Council (Partnership Develop‑
ment Grant #890–2017‑0127), and Wilfrid Laurier University for their generous 
support for the broader ongoing research work of which this study is a part. 
Note that while the declared funding did support the broader ongoing 
research work of which this study is a part, neither funding body was involved 
in the design of the study or in the collection, analysis and interpretation of 
data, or in the writing of the manuscript.

Availability of data and materials
The datasets generated and/or analysed during the current study are not 
publicly available due to the personal nature of the qualitative data informing 
this study that could compromise research participant privacy/consent, small 
sample size making guaranteeing anonymity difficult if data were to be pub‑
licly released, and lack of permission secured from the research participants for 
public release of the data. 

Declarations

Ethics approval and consent to participate
This study has been reviewed and received ethics clearance through the 
Wilfrid Laurier University Research Ethics Board (REB #6072) and the University 
of Waterloo Research Ethics Committee (ORE #40933) for research involving 
human participants. For consent to participate, signed formal consent forms 

were received from all six participants who participated in the research study, 
prior to the start of the research.

Consent for publication
Consent to include a reproduction of the Teaching Green Building Model for 
Learning published in Cole [5] was secured from the model’s author, Dr. Laura 
Cole, with permission to include a reproduction of the model in the publica‑
tion of this paper.

Competing interests
The authors declare that they have no competing interests.

Author details
1 Department of Psychology, Wilfrid Laurier University, Waterloo, Canada. 
2 Département des Relations Industrielles, Relief Research Chair in Mental 
Health, Self Management, and Work, Université Laval, Québec City, Canada. 
3 VITAM Research Centre on Sustainable Health, Québec City, Canada. 

Received: 31 January 2022   Accepted: 10 June 2022

References
 1. Intergovernmental Panel on Climate Change. (2018). Global warming of 

1.5°C. An IPCC Special Report on the impacts of global warming of 1.5°C 
above pre‑industrial levels and related global greenhouse gas emission 
pathways, in the context of strengthening the global response to the 
threat of climate change, sustainable development, and efforts to eradi‑
cate poverty [V. Masson‑Delmotte, P. Zhai, H.‑O. Pörtner, D. Roberts, J. 
Skea, P. R. Shukla, A. Pirani, W. Moufouma‑Okia, C. Péan, R. Pidcock, S. Con‑
nors, J. B. R. Matthews, Y. Chen, X. Zhou, M. I. Gomis, E. Lonnoy, T. Maycock, 
M. Tignor, and T. Waterfield (eds.)]. In Press. www. ipcc. ch/ site/ assets/ uploa 
ds/ sites/2/ 2019/ 06/ SR15_ Full_ Report_ High_ Res. pdf

 2. Intergovernmental Panel on Climate Change. (2021). Climate change 
2021: The physical science basis. Contribution of Working Group I to the 
Sixth Assessment Report of the Intergovernmental Panel on Climate 
Change [V. Masson‑Delmotte, P. Zhai, A. Pirani, S. L. Connors, C. Péan, S. 
Berger, N. Caud, Y. Chen, L. Goldfarb, M. I. Gomis, M. Huang, K. Leitzell, 
E. Lonnoy, J. B. R. Matthews, T. K. Maycock, T. Waterfield, O. Yelekçi, R. Yu, 
and B. Zhou (eds.)]. Cambridge University Press. www. ipcc. ch/ report/ ar6/ 
wg1/ downl oads/ report/ IPCC_ AR6_ WGI_ Full_ Report. pdf

 3. Ripple WJ, Wolf C, Newsome TM, Barnard P, Moomaw WR. World scientists’ 
warning of a climate emergency. BioScience. 2020;70(1):8–12.

 4. International Energy Agency & United Nations Environment Programme. 
(2018). 2018 global status report: towards a zero‑emission, efficient and 
resilient buildings and construction sector. https:// iea. blob. core. windo 
ws. net/ assets/ 30a31 866‑ 26ed‑ 4c57‑ 9d6f‑ 3d382 442b3 fb/ 2018_ Global_ 
Status_ Report. pdf.

 5. Cole LB. The teaching green school building: a framework for link‑
ing architecture and environmental education. Environ Educ Res. 
2014;20(6):836–57.

 6. Cole LB, Altenburger E. Framing the teaching green building: environ‑
mental education through multiple channels in the school environment. 
Environ Educ Res. 2019;25(11):1654–73.

 7. Ottoni CA, Sims‑Gould J, Winters M, Heijnen M, McKay HA. “Benches 
become like porches”: built and social environment influences on older 
adults’ experiences of mobility and well‑being. Soc Sci Med. 2016;169:33–41.

 8. Cranz G, Lindsay G, Morhayim L, Lin A. Communicating sustainability: a 
postoccupancy evaluation of the David Brower Center. Environ Behav. 
2014;46(7):826–47.

 9. Steer, A. (2018). Q&A: what is the future of green building? World Resources 
Institute www. wri. org/ blog/ 2018/ 06/ qa‑ what‑ future‑ green‑ build ing.

 10. Laski, J., & Burrows, V. (2017). From thousands to billions: coordinated 
action towards net zero carbon buildings by 2050. World Green Building 
Council. www. world gbc. org/ sites/ defau lt/ files/ From% 20Tho usands% 
20To% 20Bil lions% 20Wor ldGBC% 20rep ort_ FINAL% 20iss ue% 20310 517. 
compr essed. pdf.

 11. Opoku A. The role of culture in a sustainable built environment. In: 
Chiarini A, editor. Sustainable Operations Management. Measuring 

http://www.ipcc.ch/site/assets/uploads/sites/2/2019/06/SR15_Full_Report_High_Res.pdf
http://www.ipcc.ch/site/assets/uploads/sites/2/2019/06/SR15_Full_Report_High_Res.pdf
http://www.ipcc.ch/report/ar6/wg1/downloads/report/IPCC_AR6_WGI_Full_Report.pdf
http://www.ipcc.ch/report/ar6/wg1/downloads/report/IPCC_AR6_WGI_Full_Report.pdf
https://iea.blob.core.windows.net/assets/30a31866-26ed-4c57-9d6f-3d382442b3fb/2018_Global_Status_Report.pdf
https://iea.blob.core.windows.net/assets/30a31866-26ed-4c57-9d6f-3d382442b3fb/2018_Global_Status_Report.pdf
https://iea.blob.core.windows.net/assets/30a31866-26ed-4c57-9d6f-3d382442b3fb/2018_Global_Status_Report.pdf
http://www.wri.org/blog/2018/06/qa-what-future-green-building
http://www.worldgbc.org/sites/default/files/From%20Thousands%20To%20Billions%20WorldGBC%20report_FINAL%20issue%20310517.compressed.pdf
http://www.worldgbc.org/sites/default/files/From%20Thousands%20To%20Billions%20WorldGBC%20report_FINAL%20issue%20310517.compressed.pdf
http://www.worldgbc.org/sites/default/files/From%20Thousands%20To%20Billions%20WorldGBC%20report_FINAL%20issue%20310517.compressed.pdf


Page 25 of 26Reimer‑Watts et al. Sustainable Earth             (2022) 5:2  

Operations Performance. Springer; 2015. pp. 37‑52. https:// doi. org/ 10. 
1007/ 978‑3‑ 319‑ 14002‑5_3.

 12. Coleman S, Robinson JB. Introducing the qualitative performance gap: 
stories about a sustainable building. Build Res Inf. 2018;46(5):485–500.

 13. Zaid SM, Amir KR, Zainon N. Are green offices better than conventional? 
Facilities. 2017;35(11):622–37.

 14. Dreyer BC, Riemer M, Spadafore B, Marcus J, Fernandes D, Taylor A, et al. 
Fostering cultures of sustainability in a multi‑unit office building: a theory 
of change. Front Psychol. 2021;12:1–13.

 15. Riemer M, Lynes J, Hickman G. A model for developing and assessing 
youth‑based environmental engagement programmes. Environ Educ 
Res. 2014;20(4):552–74.

 16. Harré N, Blythe C, McLean L, Shagoofa K. A people‑focused systems 
approach to sustainability. Am J Community Psychol. 2021;0:1–20.

 17. Marcus J, Kurucz EC, Colbert BA. Conceptions of the business‑society‑
nature interface: implications for management scholarship. Bus Soc. 
2010;49:402–38.

 18. Agyeman J, Scholsberg D, Craven L, Matthews C. Trends and directions 
in environmental justice: from inequity to everyday life, community, and 
just sustainabilities. Annu Rev Environ Resour. 2016;41:321–40.

 19. Agyeman J, Bullard RD, Evans B. Exploring the nexus: bringing 
together sustainability, environmental justice and equity. Space Polity. 
2002;6(1):77–90.

 20. Okamato, K. (2020). If you are serious about sustainability, social equity 
can’t be just another add‑on. Metropolis Magazine www. metro polis mag. 
com/ viewp oints/ social‑ equity‑ susta inabi lity/.

 21. Fischer LB, Newig J. Importance of actors and agency in sustainability 
transitions: a systematic exploration of the literature. Sustainability. 
2016;8(5):476.

 22. Rauschmayer F, Bauler T, Schäpke N. Towards a thick understanding of 
sustainability transitions‑linking transition management, capabilities and 
social practices. J Ecol Econ. 2015;109:211–21.

 23. Kagan S, Hahn J. Creative cities and (un)sustainability: from creative class 
to sustainable creative cities. Culture Local Governance. 2011;3(1–2):11–27.

 24. Jensen BB, Schnack K. The action competence approach in environmen‑
tal education. Environ Educ Res. 1997;3(2):163–78.

 25. Wals AEJ, Dillon J. Conventional and emerging learning theories: implica‑
tions and choices for educational researchers with a planetary conscious‑
ness. In: Stevenson RB, Brody M, Dillon J, Wals AEJ, editors. International 
handbook of environmental education research. New York: Routledge; 
2013. p. 253–61. https:// www. taylo rfran cis. com/ books/ edit/ 10. 4324/ 
97802 03813 331/ inter natio nal‑ handb ook‑ resea rch‑ envir onmen tal‑ educa 
tion‑ justi ndill on‑ micha el‑ brody‑ robert‑ steve nson‑ arjen‑ wals.

 26. Prilleltensky I. Wellness as fairness. Am J Community Psychol. 
2012;49(1–2):1–21.

 27. Riemer M, Reich SM, Evans SD, Nelson G, Prilleltensky I. Community 
psychology: in pursuit of liberation and well‑being. 3rd ed. London: Red 
Globe Press; 2020.

 28. Geobey S. Reckoning with reality: reflections on a place‑based social 
innovation lab. Sustainability. 2022;14(3958):1–18.

 29. Foster‑Fishman P, Nowell B, Deacon Z, Nievar MA, McCann P. Using 
methods that matter: the impact of reflection, dialogue, and voice. Am J 
Community Psychol. 2005;36(3–4):275–91.

 30. Perkins DD, Zimmerman MA. Empowerment theory, research, and appli‑
cation. Am J Community Psychol. 1995;23(5):569–79.

 31. Trott CD, Even TL, Frame SM. Merging the arts and sciences for col‑
laborative sustainability action: a methodological framework. Sustain Sci. 
2020;15:1067–85.

 32. Burke M, Ockwell D, Whitmarsh L. Participatory arts and affective engage‑
ment with climate change: the missing link in achieving climate compat‑
ible behaviour change? Glob Environ Chang. 2018;49:95–105.

 33. Hulme M. Meet the humanities. Nat Clim Change. 2011;1:177–9.
 34. Pröpper MH. Sustainability science as if the world mattered: sketching an 

art contribution by comparison. Ecol Soc. 2017;22(3):31.
 35. Higgs AL, McMillan VM. Teaching through modeling: four schools’ experi‑

ences in sustainability education. J Environ Educ. 2006;38(1):39–53.
 36. Cole LB. The teaching green building: five theoretical perspectives. In: 

Leal FW, Marans R, Callewaert J, editors. Handbook of sustainability 
and social science research. World sustainability series. Cham: Springer 
Cham; 2018. p. 107–25. https:// link. sprin ger. com/ book/ 10. 1007/ 
978‑3‑ 319‑ 67122‑2.

 37. Hamilton EM. Green building, green behavior? An analysis of building 
characteristics that support environmentally responsible behaviors. 
Environ Behav. 2021;53(4):409–50.

 38. Cole LB, Hamilton EM. Can a green school building teach? A pre‑ and 
post‑occupancy evaluation of a teaching green school building. Environ 
Behav. 2020;52(10):1047‑78.

 39. Wang CC, Burris MA. Empowerment through photo novella: portraits of 
participation. Health Educ Q. 1994;21(2):171–86.

 40. Wang CC, Burris MA. Photovoice: concept, methodology, and use for 
participatory needs assessment. Health Educ Behav. 1997;24(3):369–87.

 41. Riley AH, Sood S, Robichaud M. Participatory methods for enter‑
tainment‑education: analysis of best practices. J Creative Commun. 
2017;12(1):62–76.

 42. Cook K, Brown A, Ballard G. Using Photovoice to explore environmental 
sustainability across languages and cultures. Discourse Comm Sustain 
Educ. 2016;7(1):49–67.

 43. Catalani C, Minkler M. Photovoice: a review of the literature in health and 
public health. Health Educ Behav. 2010;37(3):424–51.

 44. Gaboardi M, Santinello M, Lenzi M, Disperati F, Ornelas J, Shinn M. Using 
a modified version of photovoice in a European cross‑national study on 
homelessness. Am J Community Psychol. 2022:1–14. https:// doi. org/ 10. 
1002/ ajcp. 12586.

 45. Riemer, M., Reimer‑Watts, K., Whitney, S., & Leitan‑Claymo, S. (2021). Col‑
laboratively disrupting the building industry: the unique story of evolv1 
in Waterloo region. Viessmann Centre for Engagement and Research in 
Sustainability (VERiS). https:// resea rchce ntres. wlu. ca/ viess mann‑ centre‑ 
for‑ engag ement‑ and‑ resea rch‑ in‑ susta inabi lity/ assets/ docum ents/ evolv 
1story. pdf

 46. The Cora Group. (n.d.). evolv1. Waterloo’s IdeaQuarter. www. corag roup. 
com/ proje ct/ evolv1/

 47. Chong, V., & Burton, M. (2020). Waterloo region’s evolving work‑
place sector. Part 1: the story so far. ClimateActionWR. www. clima 
teact ionwr. ca/ 2020/ 07/ 29/ water loo‑ regio ns‑ evolv ing‑ workp 
lace‑ sector‑ part‑1‑ the‑ story‑ so‑ far/

 48. Sustainable Waterloo Region. (2021). evolvGREEN. www. susta inabl ewate 
rloor egion. ca/ progr ams/ evolv green/ evolv1/.

 49. Aubeeluck A, Buchanan H. Capturing the Huntington’s disease spousal career 
experience. Dementia. 2006;5(1):95–116.

 50. Hussey W. Slivers of the journey: the use of Photovoice and storytelling 
to examine female to male transsexuals’ experience of health care access, 
Current Issues in Lesbian, Gay, Bisexual, and Transgender Health; 2006. p. 
129–58.

 51. Schwartz LR, Sable MR, Dannerbeck A, Campbell JD. Using Photovoice to 
improve family planning services for immigrant Hispanics. J Health Care 
Poor Underserved. 2007;18(4):757–66.

 52. Hergenrather KC, Rhodes SD, Cowan CA, Bardhoshi G, Pula S. Photovoice 
as community‑based participatory research: a qualitative review. Am J 
Health Behav. 2009;33(6):686–98.

 53. Goodhart FW, Hsu J, Baek JH, Coleman AL, Francesca MM, Miller MB. A 
view through a different lens: Photovoice as a tool for student advocacy. J 
Am Coll Heal. 2006;55:53–6.

 54. Harper K, Afonso AI. Cultivating civic ecology: a Photovoice study with 
urban gardeners in Lisbon, Portugal. Anthropol Action. 2016;23(1):6–13.

 55. Abel, E., Reimer‑Watts, K., Coulombe, S., & Riemer, M. (2022). The cross‑
roads of sustainability and well‑being: investigating factors of employee 
well‑being in a green office building [manuscript in preparation]. Depart‑
ment of Psychology, Wilfrid Laurier University.

 56. Cook K. Beginning a classroom inquiry: using Photovoice to con‑
nect college students to community science. J Coll Sci Teach. 
2014;43(6):28–33.

 57. Riemer M, Harré N. Environmental degradation and sustainability: a com‑
munity psychology perspective. In: Bond MA, Serrano‑García I, Keys CB, 
Shinn M, editors. APA handbook of community psychology: methods for 
community research and action for diverse groups and issues: American 
Psychological Association; 2017. p. 441–55.

 58. Thiele LP. Sustainability. 2nd ed. New York: Polity Press; 2016.
 59. Belon AP, Nieuwendyk LM, Vallianatos H, Nykiforuk CIJ. How community 

environment shapes physical activity: perceptions revealed through the 
PhotoVoice method. Soc Sci Med. 2014;116:10–21.

https://doi.org/10.1007/978-3-319-14002-5_3
https://doi.org/10.1007/978-3-319-14002-5_3
http://www.metropolismag.com/viewpoints/social-equity-sustainability/
http://www.metropolismag.com/viewpoints/social-equity-sustainability/
https://www.taylorfrancis.com/books/edit/10.4324/9780203813331/international-handbook-research-environmental-education-justindillon-michael-brody-robert-stevenson-arjen-wals
https://www.taylorfrancis.com/books/edit/10.4324/9780203813331/international-handbook-research-environmental-education-justindillon-michael-brody-robert-stevenson-arjen-wals
https://www.taylorfrancis.com/books/edit/10.4324/9780203813331/international-handbook-research-environmental-education-justindillon-michael-brody-robert-stevenson-arjen-wals
https://link.springer.com/book/10.1007/978-3-319-67122-2
https://link.springer.com/book/10.1007/978-3-319-67122-2
https://doi.org/10.1002/ajcp.12586
https://doi.org/10.1002/ajcp.12586
https://researchcentres.wlu.ca/viessmann-centre-for-engagement-and-research-in-sustainability/assets/documents/evolv1story.pdf
https://researchcentres.wlu.ca/viessmann-centre-for-engagement-and-research-in-sustainability/assets/documents/evolv1story.pdf
https://researchcentres.wlu.ca/viessmann-centre-for-engagement-and-research-in-sustainability/assets/documents/evolv1story.pdf
http://www.coragroup.com/project/evolv1/
http://www.coragroup.com/project/evolv1/
http://www.climateactionwr.ca/2020/07/29/waterloo-regions-evolving-workplace-sector-part-1-the-story-so-far/
http://www.climateactionwr.ca/2020/07/29/waterloo-regions-evolving-workplace-sector-part-1-the-story-so-far/
http://www.climateactionwr.ca/2020/07/29/waterloo-regions-evolving-workplace-sector-part-1-the-story-so-far/
http://www.sustainablewaterlooregion.ca/programs/evolvgreen/evolv1/
http://www.sustainablewaterlooregion.ca/programs/evolvgreen/evolv1/


Page 26 of 26Reimer‑Watts et al. Sustainable Earth             (2022) 5:2 

•
 
fast, convenient online submission

 •
  

thorough peer review by experienced researchers in your field

• 
 
rapid publication on acceptance

• 
 
support for research data, including large and complex data types

•
  

gold Open Access which fosters wider collaboration and increased citations 

 
maximum visibility for your research: over 100M website views per year •

  At BMC, research is always in progress.

Learn more biomedcentral.com/submissions

Ready to submit your researchReady to submit your research  ?  Choose BMC and benefit from: ?  Choose BMC and benefit from: 

 60. Lal S, Jarus T, Suto MJ. A scoping review of the Photovoice method: 
implications for occupational therapy research. Can J Occup Ther. 
2012;79:181–90.

 61. Kattari SK, Beltrán R. “The pain is real”: a [modified] photovoice explora‑
tion of disability, chronic pain, and chronic illness (in)visibility. Qual Soc 
Work. 2022;21(3):504–22.

 62. Cahyanto I, Pennington‑Gray L, Thapa B. Tourist‑resident interfaces: using 
reflexive photography to develop responsible rural tourism in Indonesia. 
J Sustain Tour. 2013;21(5):732–49.

 63. Mulligan M, Nadarajah Y. Working on the sustainability of local communi‑
ties with a “community‑engaged” research methodology. Local Environ. 
2008;13(2):81–94.

 64. Boyatzis RE. Transforming qualitative information: thematic analysis and 
code development. Thousand Oaks: SAGE Publications; 1998. 

 65. Braun V, Clarke V. Reflecting on reflexive thematic analysis. Qual Res Sport 
Exerc Health. 2019;11(4):589–97.

 66. Carlson ED, Engebretson J, Chamberlain RM. Photovoice as a social 
process of critical consciousness. Qual Health Res. 2006;16(6):836–52.

 67. Houle J, Coulombe S, Radziszewski S, Boileau G, Morin P, Leloup X, et al. 
Public housing tenants’ perspective on residential environment and 
positive well‑being: an empowerment‑based Photovoice study and its 
implications for social work. J Soc Work. 2018;18(6):703–31.

 68. Braun V, Clarke V. Using thematic analysis in psychology. Qual Res Psychol. 
2006;3(2):77–101.

 69. Joffe H. Thematic analysis. In: Harper D, Thompson AR, editors. Qualita‑
tive research methods in mental health and psychotherapy: a guide for 
students and practitioners: Wiley‑Blackwell; 2012. p. 209–23.

 70. Buetow S. Thematic analysis and its reconceptualization as ‘saliency 
analysis’. J Health Serv Res Policy. 2010;15(2):123–5.

 71. Schwandt TA. The SAGE dictionary of qualitative inquiry. 3rd ed. Thousand 
Oaks: SAGE Publications; 2007.

 72. Galpin T, Whittington JL, Bell G. Is your sustainability strategy sustainable? 
Creating a culture of sustainability. Corp Gov. 2015;15(1):1–17.

 73. Bronfenbrenner U, Evans GW. Developmental science in the 21st century: 
emerging questions, theoretical models, research designs and empirical 
findings. Soc Dev. 2000;9(1):115–25.

 74. Schiller C. Buildings as teaching tools: a case study analysis to determine 
best practices that teach environmental sustainability. [Master’s thesis, 
Carnegie Mellon University]. KiltHub; 2012.

 75. Kong SY, Rao SP, Abdul‑Rahman H, Wang C. School as 3‑D textbook 
for environmental education: design model transforming physical 
environment to knowledge transmission instrument. Asia Pac Educ Res. 
2014;23:1–15.

 76. Andersen NB. Beauty reclaimed – towards an ontology of sustainable 
architecture and design. In: Warda J, editor. Beyond Bauhaus: new 
approaches to architecture and design theory. Heidelberg: Art Histori‑
cum; 2020. p. 204–14. https:// books. ub. uni‑ heide lberg. de/ arthi stori cum/ 
catal og/ book/ 658.

 77. Turan FK, Cetinkaya S. The role of aesthetics and art in organizational 
sustainability: a conceptual model and exploratory study in higher edu‑
cation. Sustain Dev. 2022;30:83–95.

 78. Wu DWL, DiGiacomo A, Kingstone A. A sustainable building promotes 
pro‑environmental behavior: an observational study on food disposal. 
PLoS One. 2013;8(1):1–4.

 79. Cole LB, Lindsay G, Akturk A. Green building education in the green 
museum: design strategies in eight case study museums. Int J Sci Educ. 
2020;10(2):149–65.

 80. Brown JS, Collins A, Duguid P. Situated cognition and the culture of learn‑
ing. Educ Res. 1989;18(1):32–42.

 81. Cole LB. Green building literacy: a framework for advancing green build‑
ing education. Int J STEM Educ. 2019;6(18):1–13.

 82. Hamilton EM, Rane A. Speaking their language: does environmental 
signage align to personal dimensions of environmentally responsible 
behavior in undergraduate residence halls? Sustainability. 2022;14:1–23.

 83. Kaiser FG, Fuhrer U. Ecological behavior’s dependency on different forms 
of knowledge. Appl Psychol. 2003;52(4):598–613.

 84. Christens BD. Toward relational empowerment. Am J Community Psychol. 
2012;50:114–28.

 85. Murtagh N, Gatersleben B, Cowen L, Uzzell D. Does perception of auto‑
mation undermine pro‑environmental behaviour? Findings from three 
everyday settings. J Environ Psychol. 2015;42:139–48.

 86. Wu DWL, DiGiacomo A, Lenkic PJ, Wong VK, Kingstone A. Being in a 
“green” building elicits “greener” recycling, but not necessarily “better” 
recycling. PLoS One. 2016;11(1):1–13.

 87. Mason M. What is complexity theory and what are its implications for 
educational change? Educ Philos Theory. 2008;40(1):35–49.

 88. Meadows, D. H. (1999). Leverage points: places to intervene in a system. 
The Sustainability Institute. www. donel lamea dows. org/ wp‑ conte nt/ userf 
iles/ Lever age_ Points. pdf.

 89. Meadows DH. Thinking in systems: a primer. London: Sustainability Insti‑
tute; 2008. https:// wtf. tw/ ref/ meado ws. pdf.

 90. Cole LB, Coleman S, Scannell L. Place attachment in green buildings: 
making the connections. J Environ Psychol. 2021;74:1–10.

 91. Whittemore R, Chase SK, Mandle CL. Validity in qualitative research. Qual 
Health Res. 2001;11(4):522–37.

 92. Patton MQ. Enhancing the quality and credibility of qualitative research. 
Health Serv Res. 1999;34(5:2):1189–208.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub‑
lished maps and institutional affiliations.

https://books.ub.uni-heidelberg.de/arthistoricum/catalog/book/658
https://books.ub.uni-heidelberg.de/arthistoricum/catalog/book/658
http://www.donellameadows.org/wp-content/userfiles/Leverage_Points.pdf
http://www.donellameadows.org/wp-content/userfiles/Leverage_Points.pdf
https://wtf.tw/ref/meadows.pdf

	Co-creating cultures of sustainability and co-imagining the teaching green building: the use of a participatory Photovoice process in a HPGB context
	Abstract 
	Plain English Summary 
	Building a COS: environmental education and ‘Teaching Green Buildings’
	Photovoice as a tool for empowerment toward growing a COS
	Setting
	Objectives
	Methods
	Participants
	Recruitment
	Demographics

	Procedure
	Weekly group sessions
	Training and understanding sustainability
	Taking, selecting and sharing photographs
	A note regarding research adjustments to the COVID-19 pandemic
	Individual interviews
	Data recording, treatment and analysis
	Finalizing the themes
	Selection and final exhibits


	Results and discussion
	Growing a culture of sustainability
	Key takeaway and discussion: participants know much of what is required to grow a COS, but need further supports to contribute effectively to its growth at evolv1

	Influence of building features on sustainable values and practices
	Key takeaway and discussion: acknowledging what is working, with room for improvement

	Symbolizing sustainability
	Key takeaway and discussion: need to link sustainability symbolism with direct education and engagement

	Further promoting sustainability in evolv1
	Key takeaway and discussion: need for greater empowerment to act for sustainability
	Key takeaway and discussion: building a ‘Micro-movement’ for sustainability

	Summary of findings
	Trustworthiness and transferability
	Contributions
	Limitations

	Conclusion
	Acknowledgements
	References


