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Abstract

Institutes of higher education (IHEs) have a critical role to play in driving the
scientific, political, technological, and cultural change needed to avoid the worst-case
climate change scenarios, and in advancing the societal adaptive capacities needed to
meet the ongoing challenges posed by the ongoing environmental crises.

In response, many IHE are declaring climate emergencies and making public
commitments to supporting and contributing to the realisation of global environmental
and social goals. Further, many dedicated individuals working in the sector are already
driving meaningful action through rigorous research, teaching, knowledge sharing and
public engagement. There is a growing consensus that sector-wide change is needed
to ensure that aspirational declarations and positive individual actions translate into
sustainable and transformative change.

This report illustrates some trends, examples, and reflections on how third level
educational institutes can work towards creating a more sustainable future. Drawing on
Tristan McCowans framework, we focus on five modalities of third level institutional
operations, to provide an analytical lens to better understand the complex interplay
between higher education institutes, societies, and climate change. Specifically, we focus
on the following dimensions:

o Education - the importance of highlighting the powerful structural forces
driving the crisis, and engaging in empowering classroom practice;

« Knowledge production - engaging diverse perspectives and pedagogies,
including Indigenous knowledge systems, and arts-based approaches;

« Service delivery - providing climate change education to professionals
across various sectors;

o Publicdebate - how thirdlevel educational institutes can supportacademics
to engage in climate advocacy;

e And campus operations - whole-systems approaches to greening the
campus and engaging in sustainability initiatives in local communities.

We situate our reflections within this framework as a helpful structure that
considers the multiple dimensions of institutional action, and we build on it and engage
with it by considering relevant literature and case studies from universities that form the
Education in a Warming World research consortium.
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The Consortium:
Who We Are

This report has been produced as part of the Education in a Warming World
Research Consortium, supported by Worldwide Universities Network. The consortium
comprises university academics with a broad range of expertise in education, sociology,
climate change, science communication, health, sustainability, and human behaviour. The
group has interest and experience in promoting sustainability and climate change education
portfolios at the tertiary level.! The consortium aims to contribute to the growing field of
transdisciplinary work dedicated to understanding the evolving role of education in this era
of rapid climatic change and overlapping socio-ecological crises. This report is a compilation
of research, practical examples, and reflections from our own experience of advancing pro-
environmental agendas at Institutes of Higher Education (IHEs). It is intended to be a
resource to other academics and policymakers who are also grappling with promoting a
robust climate change and sustainability agenda within IHEs. For this report, we define
IHEs as universities and colleges engaged in teaching, research, and public service.

Background

Human-induced planetary warming and the destruction of ecological systems pose
an existential threat to human civilisation.” In a recent survey of top climate scientists, six
in ten expect the world to warm by at least 3 °C above pre-industrial levels by the end of the
century.” Such an increase in average global temperatures will intensify extreme heat and
precipitation patterns which in turn will displace large populations, disrupt food systems,
proliferate health threats, and exacerbate global inequality.* Through rigorous research,
teaching, knowledge sharing and public engagement’, IHEs have a critical role in driving
the scientific, political, technological, and cultural change needed to avoid the worst-case
climate change scenarios.® IHEs are also helping to advance the societal adaptive capacities
needed to meet the ongoing challenges posed by the crisis through building preparedness
and resilience.

However, the role of higher education in confronting the environmental crisis™ is
not clear-cut. Notably, global gains in educational attainment have increased lockstep with

"We use the term environmental crisis as a catch-all term to refer to human-caused ecological degradation
and destruction and the associated climate, biodiversity and species extinction crises.



environmental degradation. Moreover, the accumulation of scientific understanding of the
impact of humans on the environment has not resulted in the structural reform needed
to stem the environmental crisis.” In addition, IHESs efforts to respond to the climate and
ecological crises are limited by the broader political economy of declining public funds,
increasing privatisation and marketisation.® Further, change agents within IHEs are often
constrained by management structures, policies and processes, employment conditions,
and social norms that are resistant to change. As a result of these challenges, many argue
that the response among IHEs has to date not been proportionate to the scale and urgency

of the problem.’

Pressure is growing for IHEs to respond according to the gravity of the crisis.
In reaction, an increasing number of institutions are declaring climate emergencies and
making public commitments to supporting and contributing to the realisation of global
environmental and social goals.'” There are nuances and complexities to this — for example,
not all IHEs have the same capacity to respond to the crisis. And of those that do commit
to climate action, especially those with higher responsibilities, it is important to apply
a constructively critical lens to ensure that the values the IHE espouses translate to
meaningful actions.!’ Within organizations there are paradoxes. Individual academics and/
or departments work directly on climate change mitigation and adaption efforts, while
others contribute to the (re-) production of technologies and knowledge systems that
exacerbate the crisis.

Over the last two decades, a large interdisciplinary field of research has explored
the relationship between IHEs and environmental outcomes. Some themes within the
research include education for sustainable development'?, climate change research', and
campus greening'4. More recently, other researchers have advanced helpful conceptual and
analytical frameworks to help unpack how education can be reoriented in response to the
global environmental crisis. These frameworks provide a lens for re-evaluating the function
of education as a whole', and IHEs in particular, in the context of the climate emergency.'

To contribute to understanding how IHEs can best meet the challenge of the
environmental crisis, this report illustrates some trends, examples, and reflections on how
IHEs can work towards creating a more sustainable future. We focus on five modalities of
IHE operations: (1) education, (2) knowledge production, (3) service delivery, (4) public
debate, and (5) campus operations. These modalities are drawn from Tristan McCowan’s
theoretical framework, which provides an analytical lens to understand better the complex
interplay between IHEs, societies, and climate change.'” We situate our reflections within
this framework as a helpful structure that considers the multiple dimensions of institutional
action. We build on it and engage with it by considering relevant literature and case studies
from universities that form the WUN Education in a Warming World research consortium.



1.

Climate Change Education:

Dynamics of Power and Empowerment

Article 6 of the United Nations Framework Convention on Climate Change provides
a statutory basis for climate change education across multiple sectors.'® Since the 1990s,
a growing body of literature has provided insights into strategies for knowledge transfer
in climate change education. A review of the subliterature on climate change education is
beyond the scope of this report.” We did, however, identify attention to “power” both i)
through highlighting the powerful structural forces driving the crisis and ii) engaging in
empowering classroom practice as central to best practice climate change and environmental
education at the tertiary level.

i) Identifying Powerful Drivers

Those in the field of environmental justice, and some strands of environmental
education, have long argued that issues of power, justice, and historical responsibility must
be central to discussions and education on the environmental crisis.”” Many in the field
are critical of ‘business as usual’ approaches to discussions of sustainable development that
avoid a critical exploration of the structural climate change drivers.?' Specifically, there is a
growing consensus among climate change educators about the need to be more explicit about
the role of the dominant economic model - based on overconsumption and production - in
perpetuating the crisis. Approaches to climate change education that mask these dynamics,
including obscuring the responsibilities of those in positions of most power - governments
and multinational corporations - are no longer adequate in the face of ecological collapse.??
As aresult, there is growing momentum to recalibrate teaching and learning to acknowledge
the underlying drivers of the crisis more explicitly while also creating space to forge a new
perspectives on and relationships with the natural world.*

If however discourses of justice, power, and responsibility are to be systematically
integrated into curricula, it is critical that educators in IHEs have the resources, freedom,
and training to engage with students on these themes.” Case study 1 presents a reflection
from one of the Education in a Warming World research consortium members on aspects
of educational practice that can provide students with the tools to engage in critiques of
power.



Case Study 1

Reflections on Moving Beyond the Natural Sciences

Professor Vaille Dawson,
University of Western Australia

A personal and professional reflection
on teaching climate change by moving
beyond the natural sciences

Over the course of my career, the
nature of school science education has
slowly evolved to consider the social

aspects of science. It is now standard at
the secondary school level to consider
the human and societal aspects of the scientific endeavour. This change has slowly
seeped into the university sector with tertiary institutions offering courses such
as environmental humanities, science communication, and philosophy of science.
There have also been calls for multi-disciplinary approaches where ideas and
concepts from one discipline are used in another. However, the science/non-science
divide remains strong, with university faculties firmly segregated along traditional
lines.

Based on my own teaching experiences and on recent research® I suggest
that university climate change education be comprehensive and multi-disciplinary,
encompassing scientific and media literacy, understanding of attitudes to climate
change, social, economic, political, environmental and health aspects, steps for
adaptation and mitigation, thinking skills (reflection, problem-solving, decision-
making, critical thinking, futures thinking), values (of self, other humans, living
organisms, environment, lifestyle), emotions (loss, grief and hope) and activism.

The change in emphasis from being about the science only to a multi-
disciplinary approach will require academic cooperation, suspending judgement,
breaking down disciplinary values, and respect for different knowledge paradigms.



ii) Empowering Classroom Practice

Research shows that best practice climate change and environmental education
engages in pedagogies that enable learners to imagine and work towards a better future.
Additionally, research suggests that climate change educational frameworks need to address
issues at a global and transnational level while also developing learning processes that are
contextually located and focus on agency, capability, and risk negotiation in the learners’
everyday life and environment.”*” Empowering approaches to climate change education
often include knowledge sharing and integration methods between educators and learners.
For example, co-creating activities, especially solution-focused ones, engenders commitment
to the educational experience and creates space for meaningful change and for multi-
disciplinary approaches, as outlined in Case Study 1.

One comprehensive literature review of research on climate change education
proposed that best practice climate change education could be best conceptualised as a
“bicycle model”. The review showed that climate change education, like a bicycle, is one
entity that requires all of its parts to function together. Some bicycle parts include the wheels
as knowledge and thinking skills, the frame as identity, values, and worldview, and the lamp
as hope and other emotions.?® Similarly, in an extensive review of the literature, Monroe et
al. (2019) identified i) a focus on the personally relevant and meaningful information and ii)
the use of active and engaging teaching methods as common to environmental education.
They identified four additional themes of teaching strategies that may help move learners
beyond the basics of climate science: engaging in deliberative discussions, interacting
with scientists, explicitly addressing misconceptions, and implementing organisational or
community projects.”

Case Study 2 from University College Dublin includes several aspects of this action-
focused, collaborative, and empowering approach to climate change education.



Case Study 2

Teaching and Learning through Community Projects

UCD Global North-South and Upland-Lowland Interdisciplinary
Capacity-Building on Climate Change Research and Education

This project (funded through the Irish Aid VIBE programme) involves
a series of knowledge sharing, collaboration, and capacity-building activities
concentrating on participatory research, education and skills, and curriculum
development between universities in Vietnam’s northern uplands (Thai Nguyen
University of Agriculture and Forestry), the capital city Hanoi (Hanoi University,
Faculty of International Studies) and University College Dublin, School of
Geography in Ireland. Through this project, students engage in Experiential and
intercultural learning with communities via joint research projects involving
researchers and students from Vietnam and UCD.

Researchers and students from the three universities have been carrying
out joint participatory research with Yao (Dao), Hmong, and Muong ethnic
minority communities in the northern uplands to explore climate-related changes,
livelihood impacts, and local coping strategies. The team is exploring how
participatory approaches like community mapping - a well-established approach to
gather and analyse local knowledge geographically - can enhance understandings
of how climate change is being experienced and responded to by at-risk households
and communities. The project has produced a short video about the participatory
community mapping and GIS education using creative graphics and an ethnic
minority-positive storyline, which is viewable at this link.

SEIRYGY

A second component of the project involves the collaborative development
of an online Geographic Information System module in climate change and
sustainable development education at Vietnamese universities. The module is
built on free, open-source software (QGIS) and develops instructor and student
geospatial analytical skills applied to real-world examples of current climate-related
challenges in the northern uplands and Hanoi city.
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2.

Knowledge (Re-)Production:

Engaging Diverse Perspectives and Pedagogies

Knowledge production is a central tenet of IHES’ contribution to the public good.
Often the term is used to refer to research, but it can also pertain to the reproduction and
legitimation of knowledge systems in the classroom setting. Critical scholars have long
emphasised that attempts to achieve sustainable futures need to shift from learning about
the world to acting upon it to becoming one with the world around us.*® For example,
a recent report written by the Common Worlds Research Collective and commissioned
by UNESCO provides an aspirational vision of what education could look like in 2050
and beyond. Central to this reimaging of education is reconfiguring curricula to foster

collectivist dispositions and reparative human and more-than-human relations.”

A promising strategy for fostering deeper understandings of human inter-
dependence with other species is through creating meaningful engagement with Indigenous
knowledge systems.?” Collective interdependence has been part of Indigenous perspectives
and knowledge systems for millennia.*® Specifically, Indigenous knowledge systems refer
to systems of monitoring, recording, communicating, and learning about the relationships
among humans, more-than-human plants and animals, and ecosystems that are required
for any society to survive and flourish in particular ecosystems which are subject to

perturbations of various kinds.** However, these perspectives tend to be underrepresented
at IHE:s.

One of the Education in a Warming World consortium members, Professor Pim
Martens, offers a personal and professional reflection on realising the importance of
understanding our commonality and collective interdependence with nature through
recognising Indigenous worldviews:

“Addressing the causes of climate change rather than the impacts is a
necessary part of climate change education and action. As this is an ethical
question, and because the system of ethics in Western thought is largely
anthropocentric and therefore not as useful in addressing complex, natural
situations, Indigenous ethics provides a valuable alternative. We must engage
in dialogue with Indigenous people to learn how their knowledge can help us
in the current climate crisis. The more that we learn so, we can strategically
recognise those practices that endanger life and, in doing so, prevent further
impacts.” - Pim Martens, Professor in Sustainable Development at Maastricht
University
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Art-based and creative pedagogies can be helpful tools for platforming such
underrepresented perspectives of human-environmental relations. These non-traditional
approaches to teaching and learning can help to level hierarchies by creating a shared
sense of vulnerability, removing the notions of ‘experts’ and ‘non-experts’, and creating
a space where all voices can be heard and acted upon. Examples of such an approach
include poetry®, participatory arts*®, and film*, all of which have been utilised to engage
various publics by monitoring, deliberating, and responding to their attitudes towards the
adverse effects of anthropogenic climate change. Within the university setting the arts are
increasingly appreciated as an important mode to acquire and interpret knowledge of the
world.”® Creative pedagogies offer opportunities to address students’ attitudes, beliefs, and
emotions,” and can also stimulate innovation.*

Adopting an arts-based approach is not without its challenges particularly within the
typically siloed worlds of IHEs. Such interventions require significant resources, especially if
they are to be done effectively. However, several such programmes do exist*, demonstrating
both a need and will for re-producing scientific knowledge through the lens of the arts.

One such example of how the arts can transform understandings of anthropogenic
climate change is through public art exhibitions as part of knowledge translation. When the
arts, artists, and artistic practice are intentionally planned as part of research projects, this
can increase impact and engagement. Case study 3 shows how artistic responses can open
up new understandings of human-natural world relations.
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Case Study 3

Artistic Responses for Activating
New Understandings of Human-Environment Relations

Professor Mindy Blaise, Centre for People, Place, & Planet,
Edith Cowan University, Western Australia

While conducting a year-long responsive and participatory walking inquiry with preschool-
aged children, teachers, and Derbarl Yerrigan, a significant waterway in Perth, Western Australia,
creative methods were used that encouraged learning with a place rather than solely learning
about it. These methods focused on human-environment relations and how children and Derbarl
Yerrigan were in connection. Over time, children formed relations with a strange assortment of
species, considered ‘invasive’ or pests. In other words, it wasn't the iconic and graceful Black Swan
that caught children’s attention. Instead, it was the less beautiful and often annoying Silver Gull,
Blowfish, Moonjelly, and Mud Snail that were always present and where new relations between
children and place were being made.

Feminist Responses to Climate Change: Unruly experimentations for unstable times,
Gallery 25, Edith Cowan University. Photograph credit: Marziya Mohammedali.

To continue thinking through what it means to live with and live well with imperfect worlds,
five artists were commissioned to respond to the provocation of the ‘unloved and disregarded
creatures’ that children encountered while walking with Derbarl Yerrigan. These artworks were
part of the exhibition, Feminist responses to climate change: Unruly experimentations for unstable
times, held at Gallery 25, located on the campus of Edith Cowan University (see photo).

The artworks set into motion new understandings and practices that extend possibilities
for alternative climate futures via multispecies relations. What emerges across the artworks are a
set of ethical propositions for living well together in these uncertain times. Invitations to think
critically, creatively, and expansively about human-environment relations are found in Lilly
Blue’s unpredictable pouring of indigo ink and water Moonjellies to the page; the personalities
of Lyndall Adams’ graphite and coloured pencilled drawings of lively Blowfish; the haunting calls
and movements of Silver Gull told through Cissi Tsang’s digital audiovisual series including field
recordings, music visualisation, audio processing, sonification, and vocals; the choreographed and
spoken word video piece about Silver Gull by Gabriel and Sebastian Critti-Scnaars; and the eerie
resting of Yorga bones in conversation with embroidered Mud Snails by Yabini Kickett. These
artworks highlight human and nonhuman bodies connecting through relational (e)motions.
What is of significance is how these artworks create the conditions for multiple connections to
be made between humans, nonhumans, and imperfect environments.
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Service Delivery:
Climate Change Education
as Professional Development

Service delivery is a term used to refer to those activities that connect the university
with external communities. This could include, for example, environmental monitoring
or providing climate change research to governments or civil society, feeding into policy
change by providing models and knowledge, as well as other types of public engagement.
Given the time frame for climate action, it is critical that as many stakeholders as possible
have the immediate opportunity to better understand the causes and consequences of the
crisis through climate change education. Therefore, there is an opportunity for IHEs to
expand their service delivery for climate action by providing climate change education to
professionals across various sectors.*

Across industries, demand for climate change education is growing. For example,
a report from the European Federation of Academies of Sciences and Humanities called
for further professional development of school teachers in the sphere of climate change
education, having found existing opportunities to be sparse.* Data from a multi-country
survey found that fewer than 40% of teachers were confident in teaching about climate
change severity and local impacts.** ITHEs have been identified as important actors in
building institutional capacities at the school level by providing support for schools in
advancing climate change education, while also educating higher education students.”’

Beyond the education sector, there are significant opportunities for IHEs to
collaborate with industry leaders to co-create climate mitigation and adaption strategies.*
Such multi-stakeholder partnerships could present exciting opportunities for IHEs advance
far-reaching climate action while also creating new opportunities for teaching and research.
However, we see potential risks that IHEs could unintentionally become greenwashing
agents for polluting industries. Given such pitfalls, IHES' role in promoting meaningful
industry engagement hinges on deliberative decision making by IHE leadership and on the
broader context of effective environmental regulation.

Case Study 4 from one of the Education in a Warming World consortium members
presents an example of integrating climate change education into professional development
in the healthcare sector.

14



Case Study 4

Integrating Sustainability Learning
into Nursing Education

NurSus TOOLKIT

— Dr Maud Huynen,
Maastricht University

The Erasmus-funded European
NurSusTOOLKIT  project  was
developed by Plymouth University,
Esslingen University, the
University of Jaen, and Maastricht
University to provide free, online,
evidence-based Sustainability
Literacy and Competency (SLC) resources in Nursing education. The

involvement of well-informed nurses is crucial in facilitating the transition
towards a more sustainable health care provision. Embedding sustainability
in nursing curricula can encourage nurses to practise the full extent of their
skills, expand their health promotion role addressing ecological public health
threats, and take significant leadership roles in sustainable health policy.

The NurSusTOOLKIT project first identified the key sustainability
competencies for nurses by means of an expert consultation. These included
competencies around knowledge and skills, attitudes and motivations, and
problem-solving strategies. The project then developed education materials for
integrating sustainability and climate change in nursing curricula based on these
competencies. As an example, two of the sustainability competencies identified
are: to encourage a positive attitude towards sustainable behaviour in others (e.g.
sustainable transport, waste management, energy use, diet); and ability to identify
potential synergies between policies and practices that promote environmental
sustainability and those that promote health. The NurSusTOOLKIT offers
a sustainability learning/teaching programme providing an evidence-based
resource repository for nurse educators. Materials can be freely accessed on
the NurSusTOOLKIT online platform. In addition, the NursusTOOLKIT
materials also contributed to the Nurses Climate Challenge Europe by Health
Care Without Harm Europe (launched 2021), which aims to mobilise nurses
to educate health professionals about (the health impacts of) climate change.
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4,

Public Debate:

Engagement as Service and a Teaching Tool

IHEs have traditionally engaged with the general public through events, conferences,
open days, and in-house media production. Very often, individual academics engage with
the public though invited talks, media interviews or research outputs such as reports or
journal articles, which in turn filter through the media and into general discussion.?” Public
engagement is increasingly understood as a critical component in the research process. For
example, in a recent survey of 94 authors of IPCC reports, two-thirds of the respondents
reported engaging in climate advocacy, and almost all of those reported promoting
climate science through speeches, publications or videos, and 40% engage in advocacy
with politicians and policymakers.* The rise of social media platforms, such as Twitter, has
increased the number of academics engaging directly in the public sphere. Furthermore,
social media has increased the reach of such “public intellectuals” - namely those academics
who influence sociocultural and democratic discourses through direct public engagement.
For many, this dimension of public engagement adds coherence and depth to climate
change education within the university.

There are many ways that IHEs can actively support their staff in undertaking this
kind of service. As a first step, IHEs can defend the right of academics to engage in protest
and push back against emerging threats to academic freedom.” IHEs can also take active
steps to facilitate those academics who wish to engage more fully in public engagement. Such
support could take the form of altered work allocation models, facilitating engaged research
sabbaticals, altering hiring and promotion policies, and providing training to enhance the
effectiveness of engagement.” In Case Study 5, Education in a Warming World consortium
member Professor Julia Steinberger reflects on the importance engagement in public debate
in academic life, including teaching practice.

16



Case Study 5

Reflections on Public Debate

Professor Julia Steinberger,
University of Lausanne

Connecting traditional academic
teaching, which informs students of
research frontiers, with some form
of public engagement, or at least
reflection about public engagement,
is crucial in teaching on climate
and sustainability-related topics.
Indeed, as so many have pointed
out, for decades, the “solutions” to
climate and sustainability problems
are not lacking. What is lacking is most often termed “political will”, “public
acceptance”, “a solid economic case”, or even “consumer preference”, depending
on the circumstance. These terms usually hide more than they explain, however.

When we try to understand where climate and sustainability proposals
succeed or fail in the “real” world, we understand that the realm of academic
evidence comes up against forces of political interests, discourses laid out by
dominant media, and far-from-neutral economic accounting choices. What
constitutes political will, or lack thereof? How is it created, or destroyed? Who are
the publics, how much freedom for acceptance or refusal do they really have, how
do they make up their minds, who determines the terms of debate, and how can
this debate be transformed? What constitutes a solid economic case, who gets to
set the parameters that feature in its calculation, and what elements does it omit
(like hidden subsidies for fossil fuel industries etc)? And these questions can only
be answered, at least partially, via engagement efforts.

This is why introducing students to the realm of debate around climate facts
and denial, to the views of citizens, journalists, politicians, and industrial actors are
all essential parts of a climate-compatible education. Viewing of documentaries
like Merchants of Doubt or documentaries on political campaigns, the financial
sector and popular movements could all be part of the curriculum. Other possible
student educational activities include interviews with political figures on their
views, conducting surveys in their communities, or participating in workshops as
part of their work in coming to grips with a warming world.
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5.

Campus Operations:
Thinking Beyond the Campus

Campus greening generally refers to initiatives that encourage pro-environmental practices
and typically pertain to initiatives such as waste reduction, energy efficiency, sustainable transport,
and food.”" Campus greening has been part of many university operations for the last two decades
and is the subject of much interdisciplinary research.”? While an exhaustive review of this literature
is beyond this project’s scope, a key theme that has emerged is the importance of taking a “whole-
systems approach” to campus greening. As noted by McCowan, every dimension of IHE operations
and policies, from how it manages its finances and human resources, purchases equipment, uses
fuel and sells food and merchandise, has important implications in climate change mitigation and
adaptation.” Such changes are only possible at an institutional scale if reflected in university-wide
policies and processes and supported at upper levels of administration.

One dimension of campus operations that has been increasingly controversial as IHEs
pursue a greening agenda is their ongoing engagement with the fossil fuel sector. Direct engagement
from IHEs with the fossil fuel industry typically includes fossil fuel investments or research
funding originating from the industry. The fossil fuel divestment movement, primarily driven
by student organising, has highlighted the incoherencies between IHES' public communications
and educational offerings on climate change and their behind-the-scenes activities with fossil fuel
companies. This (mis-) alignment between espoused values and university operations is sometimes
referred to as “institutional embodiment”, namely, the degree of articulation and coherence between
aims and actions.”

Addressing such misalignments could be considered low-hanging fruit in terms of university
climate action. Aligned ideals and practices in this realm send a strong message to students and the
broader public on the urgency of climate action at all levels. Furthermore, it provides avenues for
public debate on climate change, as outlined by Prof Steinberger in Case Study 5.

Whole-systems approaches to greening the campus also provide opportunities for
climate change and environmental education. Existing research has established the importance
of experiential learning - creative campus greening initiatives create avenues for transformative
methodologies, teaching practice, and curriculum, and provide opportunities to implement
campus climate mitigation and adaption projects.*

There is also an opportunity for IHEs to think beyond the campus and play a role in
sustainability initiatives in local communities. This can be achieved through the co-production of
knowledge in research projects or via more direct collaboration in greening initiatives.”” Notably,
place-based education projects can expand beyond the natural environment to include cultural,
social, and economic conditions. By integrating civic engagement opportunities in place-based
curricula, learning is connected to action: students and citizens engage together in the civic life
of their communities. Such values-driven approaches can advance educational goals together with
locally identified social, economic, and environmental objectives. Case study 6 from a consortium
member provides an example of university engagement in local sustainability initiatives.
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Case Study 6

Reflections on Sustainability Initiatives
Outside the Campus

Professor Fabrizio Butera,
University of Lausanne

The University of Lausanne
(UNIL) has recently launched
an Interdisciplinary Centre for
Sustainability. The Centre’s role
is to identify all the available
competencies relevant for
sustainability (both in terms
of teaching and research) and
make them visible beyond the
campus borders. The initiative
has been quite successful at

attracting the attention of several local communities, in particular public power
companies and cities. Notably, the city of Lausanne has decided to consult with
UNILs Interdisciplinary Centre for Sustainability during the development of
its “climate roadmap”, a multi-year plan to address several challenges concerned
with climate change, such as transportation, consumption, education, pollution,
etc. The Centre has contacted several researchers within its community, and each
researcher has written a short report on the evidence-based research available for
each challenge and successfully implemented initiatives. The Centre has compiled
all the pieces in a global report. The City of Lausanne has then used the report to
propose a climate roadmap that is politically supported and empirically sound.
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Conclusion

The environmental crisis, now escalating to an emergency level, is having a profound impact
on many communities and poses severe challenges to all societies. In recognition of this, many IHEs
are focusing on sustainability through their research, teaching and their institutional actions. However,
institutional and policy barriers and external challenges mean that the response of IHEs to the crisis is not
proportionate to its urgency.

Despite challenges, IHEs are well-placed to help drive the changes needed to avoid the worst-
case environmental scenarios, through research, teaching, knowledge-sharing and public engagement.
This report presents reflections and examples of university action on the environmental crisis across five
domains of IHE operations. Some of these reflections seek to change our approach to education about
the natural world and move towards transformative pedagogies: a paradigm shift in higher education. We
also highlight the transformative potential of professional development partnerships, academic public
engagement, and systems-wide campus greening initiatives. While some of these recommendations may
seem aspirational, the case studies in this report, which highlight some of the actions our consortium
members are already taking, illustrate that change is achievable.

We recognise the limitations of this report: they are simply a snapshot of reflections and case
studies from our network. They are limited to our understandings and practices within our contexts,
situated within the Global North. We offer them as a contribution to the ongoing debates. As IHEs
continue their engagement with sustainability issues, we hope to see an emergence of new, innovative, and
meaningful actions towards addressing the environmental crisis.

20



References

BACKGROUND

! The research consortium lead is Dr Orla Kelly (University College Dublin). Other members are Dr Sam Illingworth
(Edinburgh Napier University), Prof Fabrizio Butera (University of Lausanne), Prof Vaille Dawson (University of
Western Australia), Dr Maud Huyden (Maastrict University), Prof Pim Martens (Maastrict University), Prof Julia
Steinberger (University of Lausanne), Prof Mindy Blaise (Edith Cowan University), Dr Glenn Savage (University of
Western Australia), Dr Geertje Schuitema (University College Dublin), Dr Susan Bailey (Edith Cowan University), Dr
Peta White (Deakin University).

? Trisos, Christopher H., Cory Merow, and Alex L. Pigot. 2020. “The Projected Timing of Abrupt Ecological Disruption
from Climate Change” Nature 580(7804):496-501. doi: 10.1038/s41586-020-2189-9.

* Tollefson, Jeff. 2021. “Top Climate Scientists Are Sceptical That Nations Will Rein in Global Warming” Nature
599(7883):22-24. doi: 10.1038/d41586-021-02990-w.

* IPCC. 2021. “Summary for Policymakers.” In: Climate Change 2021: The Physical Science Basis. Contribution

of Working Group I to the Sixth Assessment Report of the Intergovernmental Panel on Climate Change [Masson
Delmotte, V., 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. Yelekgi, R. Yu, and B. Zhou (eds.)]. Cambridge

University Press. In Press.

5 McCowan, Tristan. 2020. “The Impact of Universities on Climate Change: A Theoretical Framework” Transforming
Universities for a Changing Climate Working Paper Series, No. 1.

6 Diaz, Sandra, Josef Settele, Eduardo S. Brondizio, Hien T. Ngo, John Agard, Almut Arneth, Patricia Balvanera, Kate
A. Brauman, Stuart H. M. Butchart, Kai M. A. Chan, Lucas A. Garibaldi, Kazuhito Ichii, Jianguo Liu, Suneetha M.
Subramanian, Guy E. Midgley, Patricia Miloslavich, Zsolt Molnar, David Obura, Alexander Pfaff, Stephen Polasky, Andy
Purvis, Jona Razzaque, Belinda Reyers, Rinku Roy Chowdhury, Yunne-Jai Shin, Ingrid Visseren-Hamakers, Katherine
J. Willis, and Cynthia N. Zayas. 2019. “Pervasive Human-Driven Decline of Life on Earth Points to the Need for
Transformative Change.” Science 366(6471). doi: 10.1126/science.aax3100.

7 Knezek, Rhonda Christensen &. Gerald. 2015. “The Climate Change Attitude Survey: Measuring Middle School Student
Beliefs and Intentions to Enact Positive Environmental Change” International Journal of Environmental and Science
Education.

8 Wals, Arjen E. J. 2014. “Sustainability in Higher Education in the Context of the UN DESD: A Review of Learning and
Institutionalization Processes.” Journal of Cleaner Production 62:8-15. doi: 10.1016/j.jclepro.2013.06.007.

® Gardner, Charlie J., Aaron Thierry, William Rowlandson, and Julia K. Steinberger. 2021. “From Publications to Public
Actions: The Role of Universities in Facilitating Academic Advocacy and Activism in the Climate and Ecological
Emergency.” Frontiers in Sustainability 2. doi: 10.3389/frsus.2021.679019; Maxwell, Nicholas. 2021. “How Universities
Have Betrayed Reason and Humanity—And What’s to Be Done About It” Frontiers in Sustainability 2. doi: 10.3389/
frsus.2021.631631.

21



!9 United Nations Environment Programme. 2020. “UNEP Annual Report: Letter from the Executive Director - 2019 in
Review.” Retrieved July 19, 2021 (https://www.unenvironment.org/annualreport/2019/index.php); United Nations. 2021.
“SDG Accord” Retrieved July 19, 2021 (https://www.sdgaccord.org/).

! Cortese, Anthony D. 2003. “The Critical Role of Higher Education in Creating a Sustainable Future.” Planning for
Higher Education 31(3):15-22.

"2 Cortese, Anthony D. 2003. “The Critical Role of Higher Education in Creating a Sustainable Future.” Planning for
Higher Education 31(3):15-22; Henderson, Joseph, Andrew Bieler, and Marcia McKenzie. 2017. “Climate Change and
the Canadian Higher Education System: An Institutional Policy Analysis.” The Canadian Journal of Higher Education
47(1):1-26; Zhong, Zhou, Hamish Coates, and Jinghuan Shi, eds. 2019. Innovations in Asian Higher Education. London:
Routledge; Vaughter, Philip, Tarah Wright, Marcia McKenzie, and Lauri Lidstone. 2013. “Greening the Ivory Tower:
A Review of Educational Research on Sustainability in Post-Secondary Education.” Sustainability 5(5):2252-71. doi:
10.3390/su5052252; Jones, Paula, David Selby, and Stephen Sterling. 2010. Sustainability Education: Perspectives and
Practice Across Higher Education. London, UK: Taylor & Francis Group; Atherton, Alison, and Damien Giurco. 2011.
“Campus Sustainability: Climate Change, Transport and Paper Reduction” International Journal of Sustainability in
Higher Education 12(3):269-79. doi: 10.1108/14676371111148054.

" Benayas, Javier, Inmaculada Alonso, David Alba, and Luis Pertierra. 2010. “The Impact of Universities on the Climate
Change Process.” Pp. 47-65 in Universities and Climate Change: Introducing Climate Change to University Programmes,
Climate Change Management, edited by W. Leal Filho. Berlin, Heidelberg: Springer; Schneidewind, Uwe, Mandy Singer-
Brodowski, and Karoline Augenstein. 2016. “Transformative Science for Sustainability Transitions.” Pp. 123-36 in
Handbook on Sustainability Transition and Sustainable Peace, Hexagon Series on Human and Environmental Security
and Peace, edited by H. G. Brauch, U. Oswald Spring, J. Grin, and J. Scheffran. Cham: Springer International Publishing.;
Vogt, Markus, and Christoph Weber. 2020. “The Role of Universities in a Sustainable Society. Why Value-Free Research
Is Neither Possible nor Desirable.” Sustainability 12(7):2811. doi: 10.3390/su12072811.

' Fissi, Silvia, Alberto Romolini, Elena Gori, and Marco Contri. 2021. “The Path toward a Sustainable Green University:
The Case of the University of Florence.” Journal of Cleaner Production 279:123655. doi: 10.1016/j.jclepro.2020.123655.

5 Orr, David. W. 2004. Earth in mind: On education, environment, and the human prospect. Island Press. Common
Worlds Research Collective, 2020. Learning to become with the world: Education for future survival. Paper commissioned
for the UNESCO Futures of Education report (forthcoming, 2021).

' Henderson, Joseph, Andrew Bieler, and Marcia McKenzie. 2017. “Climate Change and the Canadian Higher Education
System: An Institutional Policy Analysis.” The Canadian Journal of Higher Education 47(1):1-26; McCowan, op. cit.
no.5; Wals, Arjen E., & John Blewitt. 2010. Third-wave sustainability in higher education: Some (inter)national trends
and developments. In P. Jones, D. Selby, & S. Sterling (Eds.), Sustainability education: Perspectives and practices across
higher education (pp. 55-74). New York, NY: Earthscan; Shepardson, Daniel P, Dev Niyogi, Anita Roychoudhury, and
Andrew Hirsch. 2012. “Conceptualizing Climate Change in the Context of a Climate System: Implications for Climate
and Environmental Education.” Environmental Education Research 18(3):323-52. doi: 10.1080/13504622.2011.622839.

7 McCowan, op. cit. no.5. Also see: Henderson, Joseph, Andrew Bieler, and Marcia McKenzie. 2017. “Climate Change and
the Canadian Higher Education System: An Institutional Policy Analysis” The Canadian Journal of Higher Education
47(1):1-26; Findler, Florian, Norma Schonherr, Rodrigo Lozano, Daniela Reider, and André Martinuzzi. 2019. “The
Impacts of Higher Education Institutions on Sustainable Development: A Review and Conceptualization.” International
Journal of Sustainability in Higher Education 20(1):23-38. doi: 10.1108/IJSHE-07-2017-0114.

CLIMATE CHANGE EDUCATION

8 UNFCC. 1992. “United Nations Framework Convention on Climate Change.” P10. Retrieved 9th August 2021. Available
at: https://unfccc.int/files/essential background/background publications htmlpdf/application/pdf/conveng.pdf (pdf)

22


https://www.unenvironment.org/annualreport/2019/index.php
https://www.sdgaccord.org/
https://unfccc.int/files/essential_background/background_publications_htmlpdf/application/pdf/conveng.pdf

' For a detailed overview of literature on climate change and ecological education, see: Cantell, Hannele, Sakari Tolppanen,
Essi Aarnio-Linnanvuori & Anna Lehtonen. 2019. “Bicycle model on climate change education: presenting and evaluating
a model”. Environmental Education Research 25:5, 717-731, DOI: 10.1080/13504622.2019.1570487; Misiaszek, Greg
William 2021. Ecopedagogy: Critical Environmental Teaching for Planetary Justice and Global Sustainable Development.
London: Bloomsbury Academic; Monroe, Martha C., Richard R. Plate, Annie Oxarart, Alison Bowers, and Willandia
A. Chaves. 2019. “Identifying Effective Climate Change Education Strategies: A Systematic Review of the Research.”
Environmental Education Research 25(6):791-812. doi: 10.1080/13504622.2017.1360842.

* Gonzalez-Gaudiano, Edgar, and Pablo Meira-Cartea. 2010. “Climate Change Education and Communication: A
Critical Perspective on Obstacles and Resistances.” Pp. 28-50 in Education and Climate Change: Living and Learning in
Interesting Times, edited by Fumiyo Kagawa and David Selby. New York: Routledge; Kenis, Anneleen, and Erik Mathijs.
2012. “Beyond Individual Behaviour Change: The Role of Power, Knowledge and Strategy in Tackling Climate Change.”
Environmental Education Research 18(1):45-65. doi: 10.1080/13504622.2011.576315; Wiedmann, Thomas, Manfred
Lenzen, Lorenz T. Keyfler, and Julia K. Steinberger. 2020. “Scientists’ Warning on Affluence” Nature Communications
11(1):3107. doi: 10.1038/s41467-020-16941-y.

1 Selby, David. 2010. “’Go, Go, Go, Said the Bird’ Sustainability-related Education in Interesting Times” Pp. 51-74 in
Education and Climate Change: Living and Learning in Interesting Times, edited by Fumiyo Kagawa and David Selby. New
York: Routledge.

> Gonzalez-Gaudiano, Edgar, and Pablo Meira-Cartea. 2010. “Climate Change Education and Communication: A
Critical Perspective on Obstacles and Resistances.” Pp. 28-50 in Education and Climate Change: Living and Learning in
Interesting Times, edited by Fumiyo Kagawa and David Selby. New York: Routledge.

» UNESCO & Common Worlds Research Collective. 2020. “Learning to become with the world:
Education for future survival”. Paper commissioned for the UNESCO Futures of Education report. Retrieved 17th
November 2021. Available at: https://unesdoc.unesco.org/ark:/48223/pf0000374923

* Gardner, Charlie J., Aaron Thierry, William Rowlandson, and Julia K. Steinberger. 2021. “From Publications to
Public Actions: The Role of Universities in Facilitating Academic Advocacy and Activism in the Climate and Ecological
Emergency.” Frontiers in Sustainability 2. doi: 10.3389/frsus.2021.679019.

» Cantell, Hannele, Sakari Tolppanen, Essi Aarnio-Linnanvuori & Anna Lehtonen. 2019. “Bicycle model on climate
change education: presenting and evaluating a model” Environmental Education Research 25:5, 717-731. DOI:
10.1080/13504622.2019.1570487; Clark, Heather F., William A. Sandoval, and Jarod N. Kawasaki. 2020. “Teachers’ Uptake
of Problematic Assumptions of Climate Change in the NGSS.” Environmental Education Research 26(8):1177-92. doi:
10.1080/13504622.2020.1748175; Mochizuki, Yoko, and Audrey Bryan. 2015. “Climate Change Education in the Context
of Education for Sustainable Development: Rationale and Principles.” Journal of Education for Sustainable Development
9(1):4-26. doi: 10.1177/0973408215569109; Monroe, Martha C. Richard R. Plate, Annie Oxarart, Alison Bowers, and
Willandia A. Chaves. 2019. “Identifying Effective Climate Change Education Strategies: A Systematic Review of the
Research” Environmental Education Research 25(6):791-812. doi: 10.1080/13504622.2017.1360842.

26 Kagawa, Fumiyo, and David Selby. 2010. Education and Climate Change: Living and Learning in Interesting Times. New
York: Routledge; Lotz-Sisitka, Heila. 2010. “Climate Injustice: How Should Education Respond?” Pp. 93-109 in Education
and Climate Change: Living and Learning in Interesting Times, edited by Fumiyo Kagawa and David Selby. New York:
Routledge.

*” For a study which argues that knowledge does not necessarily translate into action, see Ajzen, Icek, Nicholas Joyce, Sana
Sheikh, and Nicole Gilbert Cote. 2011. “Knowledge and the Prediction of Behavior: The Role of Information Accuracy in
the Theory of Planned Behavior” Basic and Applied Social Psychology 33(2):101-17. doi: 10.1080/01973533.2011.568834.

% Lang, Daniel J., Arnim Wiek, Matthias Bergmann, Michael Stauffacher, Pim Martens, Peter Moll, Mark Swilling, and
Christopher J. Thomas. 2012. “Transdisciplinary Research in Sustainability Science: Practice, Principles, and Challenges.”
Sustainability Science 7(1):25-43. doi: 10.1007/s11625-011-0149-x; Cantell, Hannele, Sakari Tolppanen, Essi Aarnio-
Linnanvuori & Anna Lehtonen. 2019. “Bicycle model on climate change education: presenting and evaluating a model”
Environmental Education Research 25(5): 717-731. DOI: 10.1080/13504622.2019.1570487

* Monroe, Martha C., Richard R. Plate, Annie Oxarart, Alison Bowers, and Willandia A. Chaves. 2019. “Identifying

23


http://10.1038/s41467-020-16941-y
https://unesdoc.unesco.org/ark:/48223/pf0000374923
http://10.1080/13504622.2020.1748175

Effective Climate Change Education Strategies: A Systematic Review of the Research.” Environmental Education Research
25(6):791-812. doi: 10.1080/13504622.2017.1360842.

KNOWLEDGE PRODUCTION

% Orr, David W. 1994. Earth in Mind: On Education, Environment, and the Human Prospect. Washington, DC: Island
Press.

' UNESCO & Common Worlds Research Collective. 2020. “Learning to become with the world: Education for future
survival”. Paper commissioned for the UNESCO Futures of Education report. Retrieved November 17, 2021. (https://
unesdoc.unesco.org/ark:/48223/pf0000374923).

> Wildcat, Daniel. 2009. Red Alert!: Saving the Planet with Indigenous Knowledge. Fulcrum Publishing.

33 Petrovic, John E. and Mitchell, R. 2018. Indigenous philosophies of education around the world. New York: Rout-
ledge; Linda Tuhiwai Smith, Tuck, E. and Wayne, Y.K. 2019. Indigenous and Decolonizing Studies in Education: Map-
ping the Long View. New York: Routledge.

** Whyte, Kyle. 2017. “Indigenous Climate Change Studies: Indigenizing Futures, Decolonizing the Anthropocene.”
English Language Notes 55(1), 153-162. https://www.muse.jhu.edu/article/711473.

» Illingworth, Sam, Alice Bell, Stuart Capstick, Adam Corner, Piers Forster, Rosie Leigh, Maria Lorofio Leturiondo,
Catherine Muller, Harriett Richardson, and Emily Shuckburgh. 2018. “Representing the Majority and Not the Minority:
The Importance of the Individual in Communicating Climate Change” Geoscience Communication 1(1):9-24. doi:
10.5194/gc-1-9-2018.

¢ Burke, Miriam, David Ockwell, and Lorraine Whitmarsh. 2018. “Participatory Arts and Affective Engagement with
Climate Change: The Missing Link in Achieving Climate Compatible Behaviour Change?” Global Environmental Change
49:95-105. doi: 10.1016/j.gloenvcha.2018.02.007.

7 Howell, Rachel A. 2011. “Lights, Camera ... Action? Altered Attitudes and Behaviour in Response to the Climate
Change Film The Age of Stupid” Global Environmental Change 21(1):177-87. doi: 10.1016/j.gloenvcha.2010.09.004.

*#TJacobson, S. K., J. R. Seavey, and R. C. Mueller. 2016. “Integrated science and art education for creative climate change
communication.” Ecology and Society 21(3):30. http://dx.doi.org/10.5751/ES-08626-210330

** Gurevitz, R. 2000. “Affective approaches to environmental education: going beyond the imagined worlds of
childhood?” Ethics, Place ¢ Environment 3:253-268. http://dx.doi.org/10.1080/713665905; Jacobson, S.K. 2009.
Communication skills for conservation professionals. Second edition. Island Press, Washington, D.C., USA.

* Gurnon, D., J. Voss-Andreae, and J. Stanley. 2013. “Integrating art and science in undergraduate education.” PLoS
Biology 11(2):e1001491. http://dx.doi.org/10.1371/journal.pbio.1001491; Kleiman, P. 2011. “Learning at the edge of
chaos” AISHE-]J: The All Ireland Journal of Teaching and Learning in Higher Education 3(2):62.1-62.11.

#! Jacobson, Susan K., Jennifer R. Seavey, and Robert C. Mueller. 2016. “Integrated Science and Art Education for Creative
Climate Change Communication.” Ecology and Society 21(3):30. doi: 10.5751/ES-08626-210330; Illingworth, S. and
D. Griffiths. 2019. “SciArt: Teaching Across the Interface” Eos. Retrieved November 18, 2021 (http://eos.org/science-

updates/sciart-teaching-across-the-interface).

SERVICE DELIVERY

2 McCowan, op. cit. no.5.

24


https://unesdoc.unesco.org/ark:/48223/pf0000374923
https://unesdoc.unesco.org/ark:/48223/pf0000374923
https://www.muse.jhu.edu/article/711473
http://dx.doi.org/10.5751/ES-08626-210330
http://dx.doi.org/10.1080/713665905
http://dx.doi.org/10.1371/journal.pbio.1001491
http://eos.org/science-updates/sciart-teaching-across-the-interface
http://eos.org/science-updates/sciart-teaching-across-the-interface

“ ALLEA. 2020. “A Snapshot of Climate Change Education Initiatives in Europe - Initial findings and implications for
future Climate Change Education - its Relevance for Ireland”, Royal Irish Academy Briefing Paper.

“ UNESCO. 2021. “Getting every school climate-ready: How countries are integrating climate change issues in
education.” Retrieved February 2, 2022. (https://unesdoc.unesco.org/ark:/48223/pf0000379591).

* Reimers, Fernando M. 2021. Education and Climate Change: The Role of Universities. edited by F. M. Reimers. Springer
Nature.

* Surminski, Swenja. 2013. “Private-Sector Adaptation to Climate Risk” Nature Climate Change 3(11):943-45. doi:
10.1038/nclimate2040.

PUBLIC DEBATE

¥ McCowan, op. cit. no.5.

* Tollefson, Jeff. 2021. “Top Climate Scientists Are Sceptical That Nations Will Rein in Global Warming” Nature
599(7883):22-24. doi: 10.1038/d41586-021-02990-w.

¥ Gardner, Charlie J., Aaron Thierry, William Rowlandson, and Julia K. Steinberger. 2021. “From Publications to
Public Actions: The Role of Universities in Facilitating Academic Advocacy and Activism in the Climate and Ecological
Emergency.” Frontiers in Sustainability 2. doi: 10.3389/frsus.2021.679019.

>0 Ibid.

CAMPUS OPERATIONS

> Sima, Mihaela, Ines Grigorescu, and Dan Balteanu. 2019. “An Overview of Campus Greening Initiatives at Universities
in Romania.” International Journal of Sustainability in Higher Education 20(3):410-22. doi: 10.1108/IJSHE-01-2019-0036.

> Findler, Florian, Norma Schonherr, Rodrigo Lozano, and Barbara Stacherl. 2019. “Assessing the Impacts of Higher
Education Institutions on Sustainable Development—An Analysis of Tools and Indicators.” Sustainability 11(1):59. doi:
10.3390/su11010059; Vaughter, Philip, Tarah Wright, Marcia McKenzie, and Lauri Lidstone. 2013. “Greening the Ivory
Tower: A Review of Educational Research on Sustainability in Post-Secondary Education.” Sustainability 5(5):2252-71.
doi: 10.3390/su5052252.

** McCowan, op. cit. no.5.

>* McCowan, Tristan. 2019. Higher Education for and beyond the Sustainable Development Goals. London: Palgrave
Macmillan.

> Bergman, Noam. 2018. “Impacts of the Fossil Fuel Divestment Movement: Effects on Finance, Policy and Public
Discourse.” Sustainability 10(7):2529. doi: 10.3390/su10072529.

¢ Hayles, Carolyn Susan. 2019. “INSPIRE Sustainability Internships: Promoting Campus Greening Initiatives
through Student Participation.” International Journal of Sustainability in Higher Education 20(3):452-69. doi: 10.1108/
IJSHE-03-2019-0111; Azeiteiro, Ulisses M., Filho Leal Walter, and Davim Paulo Jodo. 2017. Higher Education Institutions
in a Global Warming World: The Transition of Higher Education Institutions to a Low Carbon Economy. Copenhagen:
River Publishers.

*7 Martinez-Bujan, Raquel, Elvira Santiago-Goémez, Carlos Diz, Jose A. Cortes-Vazquez, and Montserrat Golias. 2020.

“Campus Greening from Social Sciences: Emerging Formulas on Social Responsibility and Teaching Innovation.”
International Journal of Sustainability in Higher Education 21(7):1545-61. doi: 10.1108/IJ]SHE-04-2020-0134.

25


https://unesdoc.unesco.org/ark:/48223/pf0000379591

