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Introduction

At 7.16pm on Saturday, 12 December 2015, the green gavel of Laurent
Fabius, the French foreign minister, finally came down to signal the
approval of the Paris Agreement,' to the cheers and tears of the exhausted
delegates. After the disappointments of the Copenhagen conference six
years earlier, the agreement of 196 parties® to cut emissions and maintain
temperatures at no more than 1.5°C above pre-industrial levels was
heralded as a triumph of diplomacy and collective will. Yet it remains
a fragile accord. Fulfilment of the required targets is only a voluntary
commitment of each nation-state. There is no enforcing power and no
meaningful penalties and incentives, other than the collective benefits of
averting a climate catastrophe — some way in the future, and beyond the
timeframe of electoral considerations and accountability of politicians.
The task still remains then to find a way to bring about the substantial
changes that are necessary — in individual behaviour, in culture and
custom, business and trade, policy, science and technology, in all the
varied sectors of society and parts of the world.

In the year the Paris Agreement was being signed, 217 million
students were enrolled in tertiary education institutions around the
world, soon to step out into their lives as graduates, professionals, leaders
and citizens (World Bank 2024). That figure is increasing year on year,
representing a proportion of nearly 42 per cent of the global cohort
(UIS 2023a). Their experience at university has profoundly influenced
their outlook on life, their skill sets, knowledge base, social networks
and expectations. Individually and collectively, university has equipped
them with the apparatus either to continue destroying the environment
for immediate material gain, or to move towards and beyond the
requirements of the Paris Agreement, in ensuring a sustainable human
society and planet. If we are to avoid both a climate catastrophe and the
imposition of authoritarian rule to force a reduction in emissions, then

INTRODUCTION



we need to harness the generative powers of universities — powers that
have been, and to some extent continue to be, yoked to the plough of
fossil fuels instead.

This is a book about the complex and contradictory roles that
universities play in climate change. Through their diverse functions of
providing general education for increasing proportions of the population,
delivering professional training, conducting basic research and
technological innovation, engaging with the public and offering services
to government, private sector and civil society organisations, they give us
the tools to both destroy and save ourselves. Ultimately, we must choose,
but we must also understand what that choice involves. What are the
pathways through which higher education influences climate change?
Can we enhance its positive impact, and if so how?

Throwing down the gauntlet to higher education

Universities have been paying increasing attention to sustainability and
climate change in recent years. A number of national and international
alliances have been created to promote environmentally friendly actions
in universities, such as the International Universities Climate Alliance,
the Sustainable Development Solutions Network and the Association
of University Leaders for a Sustainable Future. University leaders
have attempted to map and align their work with the Sustainable
Development Goals (SDGs), to promote research addressing local and
global sustainability challenges, to engage with communities, and to
promote understanding of climate change through the curriculum.
Efforts have also been made to reduce the carbon footprint of campuses
and to regenerate local areas, and many universities have set targets for
carbon neutrality and net zero carbon;® some such as the University of
Plymouth and the London School of Economics and Political Science in
the UK have already been certified as carbon neutral. The generally high
levels of environmental awareness and concern among young people
have meant that the green credentials of universities have also made
them more attractive to prospective students.

Nevertheless, there has not yet been a genuine transformation of
the sector, and many of the above initiatives — while sincere and well
intentioned — have remained piecemeal and on occasion tokenistic.
The regime of marketisation, which characterises the global system
as a whole (though with substantial variations across contexts), has
meant that student recruitment, capturing of research funds and other
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income-generating activities have trumped other concerns. In some
instances (for example, when green credentials are an effective marketing
ploy), these interests can dovetail, but there are often conflicts and
trade-offs, with public good benefits losing out. Most scholarship on
the issue (for example, Facer 2020; Leal Filho 2010; Rapley et al. 2014;
Binagwaho et al. 2022) has shown that competing priorities and barriers
to engagement with society have weakened universities’ potential to be
protagonists in climate action.

As much as those working in universities may hold dear the
humanistic, emancipatory aims of the institution, it cannot be denied
that the staggering growth of the sector in recent decades has been due
to quite different reasons. The possession of a university degree has
become the ultimate passport into salaried employment, serving either as
a professional certificate in itself (such as for medical staff, architects or
engineers) or a generic qualification signalling aptitude and diligence for
prospective employers. This tacit pact between higher education and the
labour market has brought prominence and revenue to the sector, but at
a cost. The investments made by governments (in those contexts in which
public support still exists), or by students and their families, inevitably
bring expectations of the delivery of career success — expectations that
can never be fulfilled for all. These pressures — combined with the more
brutal commercialisation of the for-profit higher education sector —
serve to stifle both the traditional academic pursuits of the institution
(in medieval or Humboldtian vein) as well as the engaged, public good
mission that can support sustainability and climate action.

The obstacles faced by higher education institutions (HEIs) in
bringing a transformation (in themselves and in the outside society)
in line with the demands of sustainability are, therefore, considerable.
Yet there is a more fundamental problem, which is that we lack a clear
understanding of the ways universities might have an impact on climate
change in the first place. Universities are primarily institutions for the
generation and propagation of ideas. This process takes place through:
the transfer, debate and interpretation of existing knowledge (most
obviously through the ‘teaching’ function, and present since the medieval
universities); the storing, preserving and curating of that knowledge (a
function that is becoming increasingly obsolete in the internet age);
and the generation of new knowledge (through the ‘research’ function,
and associated primarily with the Humboldtian university from the
nineteenth century).

Given the materiality of climate change — the increases in average
temperatures brought about by the build-up of greenhouse gases in
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the atmosphere — what relevance might this dance of ethereal ideas
have? One answer is that it was ideas that put us in this predicament
in the first place. The roots of climate change are in the development
of our understanding of the natural world and its biological, chemical
and physical dynamics over the last half-millennium, along with the
emergence of a set of values holding that this scientific understanding
should be applied to the improvement of the human condition — with
the human conceived as being separate from the rest of nature, entitled
to exploit the natural world for its benefit and dependent primarily
on material wealth and comfort for its well-being. Addressing climate
change, therefore, also relies on ideas — the challenging of the values
and technologies that made possible the Industrial Revolution, and the
putting in place of a new set that can support the regeneration of human
communities and the natural environment.

Yet universities have also developed stronger material ties with
society. Changes in the university from the nineteenth century onwards
(which materialised in the land-grant universities in the United States of
America (USA), the engaged public universities in Latin America following
the Cérdoba reforms and the developmental universities in Africa;
see Chapter 9) have led it into a closer relationship with production,
incorporating new areas of study relating to agriculture and industry,
and more extensive applied research and innovation (Bernasconi 2007;
Carpentier 2019; McDowell 2003; Perkin 2007). Universities, therefore,
have also become sites for development of products and processes that
can directly exacerbate or mitigate greenhouse gas emissions.

Furthermore, universities are increasingly taking on a role of
influencing those outside the institution, and not in any obvious
relationship to it — through secondments and consultancies to
governments, private sector and civil society organisations, through
public engagement in mainstream and social media, and through various
forms of partnerships and projects. These new relationships have meant
that universities do not only release ideas and their human embodiments
into the broader society but are actively involved in the application and
use of those ideas.

Universities today, therefore, maintain a range of interlocking
relationships with climate change, some positive and some negative
(from the perspective of ensuring humanity’s continuing existence),
which involve our collective understanding about climate itself, the
development of the knowledge, skills and values of individuals for
addressing the challenge, and the production of technologies and direct
interventions at different scales. Furthermore, universities are themselves
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communities with their own environmental and social dynamics and
impacts. The complexity of these roles, relationships and influences
makes it challenging to determine what the impact of higher education
is, and unclear what interventions or changes would be advisable at a
particular point in time. This book aims to contribute to this task. By
presenting a theoretical framework of the university in relation to climate
change, it provides a basis for understanding the dynamics and - if not
a prescription for action — at least a platform on which action can be
deliberated and decided on.

Overall, this book argues that universities have a crucial role in
humanity’s quest to address the climate crisis. The transformative power
they have — both in relation to the individuals who pass through them
as students and collectively for our knowledge and understanding of
the world - has the potential to turn us from the destructive path we are
currently following and towards a sustainable way of living with each
other and with the planet. Yet it is potential, not inevitability. To fulfil it,
universities must go through their own transformation.

What we know about higher education, sustainability
and climate change

Literature on climate action in higher education has been growing in
recent years. A systematic review produced by the Climate-U* project
showed a year-on-year increase in the number of Web of Science articles
published on the topic, from just one in 2003° to 24 in 2019 (Nussey et
al. 2023).° The articles were distributed between different functions of
the university, with 65 on curriculum and pedagogy, 3 on knowledge
production, 36 on community engagement, 10 on public debate and
37 on campus operations — representing a varied if uneven spread of
academic attention. Many of these studies document initiatives of specific
universities, often those in which the authors themselves are located.
While the review only focused on active responses of universities to the
climate crisis, there is also a small body of literature assessing the negative
impacts of universities from their emissions — for example, through their
campuses (Royal Anniversary Trust 2023), international student travel
(Shields 2019) and academic conferences (Bjgrkdahl et al. 2022).

In addition to these empirical studies, there are some normative
treatments, advocating for particular positions or approaches. Facer
(2020) provides a comprehensive assessment of the transformation
needed in universities, covering: the reconfiguring of operations to
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reduce emissions; the strengthening of institutions’ civic role; reshaping
knowledge structures to acknowledge interdisciplinary complexity;
and refocusing the educational mission to support living together
with the planet. Stein and colleagues (Stein 2019; Stein et al. 2023)
provide a decolonial critique of conventional sustainability efforts in
universities, arguing that the climate crisis is rooted in colonisation,
and that transformation will only be possible through recognition of
ongoing coloniality and its uprooting. Lotz-Sisitka, Macintyre and
colleagues (Lotz-Sisitka et al. 2015; Macintyre et al. 2018) advocate
for a ‘transgressive’ approach to pedagogy, to disrupt dominant ideas of
‘resilience’ that fail to address the roots of unsustainability. There are also
some theoretical accounts focusing on particular dimensions of the issue,
such as Molthan-Hill and colleagues (2019) with their categorisation of
curricular structures, and Frediani and Nussey (2021) on university—
community engagement for climate action.

There are also a small number of book-length treatments of
the topic. Universities on Fire: Higher education in the climate crisis by
Bryan Alexander (2023) analyses the range of future scenarios facing
universities, and the devastating impact that environmental changes will
have on their campuses, finances and modes of operation. Some edited
collections of academic works have been published, gathering together
for the most part case studies of initiatives in different institutions and
contexts. For example, Reimers (2021) addresses the transformation
of school curricula and non-formal education through constructive
engagement with universities, and brings together a range of international
perspectives from Guatemala, Haiti, Pakistan and the USA, while Leal
Filho (2010) focuses on teaching and learning within the university,
providing 21 case studies from around the world.

These works are embedded in a broader literature on higher
education and sustainability — involving climate but also a range of other
environmental and social questions, framed particularly in relation to
the SDGs. Universities have found in the SDGs a convenient framework
for mapping their existing provision in order to demonstrate the public
benefit generated from their activities, and a normative scheme for
aligning future work. An academic journal has been established to focus
on the topic (International Journal of Sustainability in Higher Education),
publishing studies on campus sustainability, the curriculum, assessments
and rankings, and whole-institution approaches, among other themes.

There is also a body of literature on climate change education at
the school level. As will be explored in greater detail in the chapters
that follow, this literature has provided a range of evidence on effective
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and ineffective practices relating to learning about climate change
(for example, Bangay and Blum 2010; Laessge et al. 2009; Rousell and
Cutter-Mackenzie-Knowles 2020), many of which are also relevant for
the teaching of adults in higher education. Stuart Tannock’s (2021)
book Educating for Radical Social Transformation in the Climate Crisis
explores how currents in egalitarian, antiracist, anticolonial and feminist
education can be engaged to bring the much-needed transformation for
climate justice.

While the body of literature is growing and providing us with a
firmer basis for understanding and action, there are still some significant
gaps. As seen above, certain aspects of university activity remain
understudied - for example, the role of universities in influencing public
opinion, and the setting of research agendas. In terms of geographical
focus and authorship, there is — as in all areas of publication — a bias
towards high-income Global North countries and institutions, despite the
active and impactful work carried out by many universities in the Global
South. Many of the studies outlined above focus only on one dimension
of the university; there is also a need, therefore, to conceptualise and
research the different functions of the university as they work together,
and understand the relationships between them. It is this last point that
will be the primary focus of this book.

Understanding the role of universities in climate action

In summary, then, why a book on climate change and higher education?
In part, the answer is that attention needs to be paid to every facet of
society and aspect of our lives if we are to address the ‘wicked’ problem.
But there is something particular, even unique, about universities as
institutions and the part they must play in addressing the climate crisis.
First, universities have already played a prominent role in the story of
climate change. They have been an active party in the establishment and
globalisation of fossil-fuel-based industrialisation, in terms of scientific
and technological breakthroughs, and the propagation of the skills and
knowledge needed to drive that industrialisation forward (Bell 2021). In
recent years, they have partly redeemed themselves, through generating
the evidence base and analysis needed to show the link between
greenhouse gas emissions and climate change, the negative impacts of
rising temperatures, and the ideas and technology needed to counter
them. Nevertheless, universities are still a major part of the motor of
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unsustainable, exploitative capitalism, and disentangling them is key to
dismantling that system.

Second, the climate crisis will only be solved with imagination
and creativity. The university is still the primary knowledge institution
in contemporary society (in generating, disseminating and validating
knowledge), despite seeing some aspects of that primacy undermined
in recent years through developments in information technology, and
other social and educational currents (McCowan 2019; Santos 2004).
The complexity of the climate system and its multiple intersections with
complex societal systems and with human psychology and behaviour
mean that extensive, in-depth and ongoing enquiry, research and
innovation are required to understand and address it.

While the actions and decisions of a few powerful people can do
much to either sink or save humanity, ensuring a sustainable planet
ultimately requires the collaboration of all. For this reason, universal
formal education plays a vital role in any response to the climate crisis, as
acknowledged in all declarations and agreements stretching back to the
United Nations Framework Convention on Climate Change (UNFCCC).
Basic education for children is undoubtedly central in this role, being
in many cases universal and compulsory, and reaching humans at
a particularly absorptive, malleable and formative stage of their
development. Yet higher education has taken on increasing relevance
in this respect, on account of the stupendous expansion of the sector in
recent decades, moving from 10 per cent of the global youth population
in 1970, to 20 per cent in 2000 and over 40 per cent in 2022 (UIS 2023a).
While still an elite experience in some contexts, higher education is
increasingly becoming part of the general educational trajectory of young
people, and an essential part of their civic development and initiation into
society. As such, it is crucial that climate literacy and empowerment for
personal and collective change for sustainability is incorporated into the
university experience.

Finally, further to these particularities of higher education, it is also
important to look at universities as we might do any other space in society:
as an institution, a set of buildings and a human community. Universities
are variously villages, towns or cities with their own greenhouse gas
emissions, areas of urbanisation and wildlife, and friendships, creativity
and injustices. Chapter 8 on institutional embodiment looks at these
dynamics, the impacts that they have, and the ways in which they can be
shaped to become part of the solution rather than the problem.

This book deals frequently with abstract ideas, and it might
reasonably be asked why a theoretical or academic book on this topic is
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needed. Climate change is real, universities need to cut emissions and
teach their graduates to be environmentally friendly, so should we not
just get on and do it? Is part of the problem, perhaps, that academics
are thinking and talking themselves into knots while the egg timer runs
down? These questions are understandable, and the lack of action in
most segments of society has been frustrating. However, it is dangerous
to slip into an opposition between theory and practice. We need both of
them, and rather than detracting from each other they can be mutually
reinforcing. When dealing with systems as complex as those of climate
and higher education, it is particularly important that we have a clear,
profound and nuanced understanding of the interplay of the different
elements in order to respond to their constantly shifting and emergent
nature. Paulo Freire (1970) expressed this point in terms of the
indivisibility of reflection and action, stating in Pedagogy of the Oppressed:

When a word is deprived of its dimension of action, reflection
automatically suffers as well; and the word is changed into idle
chatter, into verbalism, into an alienated and alienating ‘blah.’ It
becomes an empty word, one which cannot denounce the world,
for denunciation is impossible without a commitment to transform,
and there is no transformation without action. On the other hand,
if action is emphasized exclusively, to the detriment of reflection,
the word is converted into activism. The latter — action for action’s
sake — negates the true praxis and makes dialogue impossible.
(Freire 1970, 87-8)

Moreover, theory is not an option, but imbues everything we do. As
argued previously (McCowan 2015a), while formal theories may exist in
a rarefied academic space, there is another sense in which theory is part
of all action and thought. Whether witting or not, human interactions
are based on abstractions from the particular — explaining and predicting
phenomena and providing norms to guide behaviour — so it is not a
question of whether we engage with theory but of whether we make
already existing theory explicit and knowable.

Having said that, this book will not be purely theoretical but will
engage with a range of contexts and institutions in order to provide
examples and illustrations and show the messiness and dilemmas of real
situations. While not reporting on specific research findings, the book
draws on my experience working with universities across the world —
in particular in Latin America, Africa and the UK, and to a lesser extent
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Asia, the Pacific, continental Europe and North America — most recently
as coordinator of the international research project Climate-U. The cases
discussed in this book are illustrative, and all contexts are unique, so the
ideas presented here need to be debated and localised in relation to the
particularities of different higher education systems and institutions.

A theme that has run through my previous books on education
and its links to citizenship, human rights and the SDGs (McCowan
2009; 2013; 2019) is the holding in creative tension of the analytical
and the normative. Understanding how the world works has inevitable
implications for the ways we should act within it, and, correspondingly,
deciding on the best course of action depends on a clear vision of the state
of things. This book aims primarily to provide an analytical framework
— to chart the different ways in which universities have an impact on
climate change — but inevitably implications of a normative nature
arise, concerning what universities should be doing, how they should be
changing, and what those working and studying within them and beyond
should be doing about it.

Scope and structure of the book

A note is needed here on the usage of the terms ‘higher education’ and
‘university’ in this book. HEIs take a range of different forms: some are
comprehensive and have the full range of functions, including research,
postgraduate provision and community engagement programmes,
while others specialise in particular elements, with only undergraduate
teaching or specific disciplinary professional areas. The interest of this
book is to a large extent in understanding the interactions of the diverse
functions, so primarily focuses on comprehensive institutions, though in
full awareness that not all fit this mould. The term ‘university’ is used
generically to refer to higher education institutions, although in some
countries the term may be reserved for specific designations (for example,
only research-intensive institutions).

Equally, clarification is needed over terms used to refer to the
climate. The term ‘global warming’ became popular from the 1980s, but
the more neutral ‘climate change’ has largely taken its place in recent years
(the year 2014 was the crossover point when there started to be more
Google searches for ‘climate change’ than ‘global warming’). ‘Climate
change’ came into the ascendancy for a variety of reasons: its veneer of
technical neutrality made it seem more scientific than the more casual
sounding ‘global warming’, and the changes in question may involve
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cooling of temperatures in specific places and at specific times as well as
warming. It is possible that sceptics and deniers may have promoted the
term ‘climate change’, amenable as it is to interpretation as a non-human
process of periodic cooling and warming, although some denial books
prefer to use ‘global warming’ (for example, Booker 2009).

In fact, many climate activists today reject both of these terms.
Advocacy groups prefer the expressions ‘climate crisis’ or ‘climate
emergency’ in order to express the urgency of the situation, and to
distance themselves from the idea that climate change might be a natural
and inevitable phenomenon, occurring over the long run in cycles that
humankind has adapted itself to in the past. ‘Climate justice’ is preferred
by those highlighting the relational disparities in fault and repercussions
both within and between countries, the plight of the ‘most affected people
and areas’ (MAPA), and the historical colonial and continuing neocolonial
dimensions. In this book, along with ‘climate action’ to designate
responses made, the vaguer term ‘climate change’ predominates, to
ensure as broad an engagement as possible with the different ways in
which the phenomenon is and can be conceptualised and operationalised
in higher education. However, as an author I endorse the position of the
activists critical of the term, and ‘climate crisis’ and ‘climate justice’ are
also used on a number of occasions during the book, particularly in the
more normative sections.

The book is broad in its geographical reference. As stated above, my
own work has spanned various continents, and those experiences have
informed the theoretical ideas presented, as well as providing material
for examples and cases. Normatively, the work is also based on the idea
that universities of quality are needed in every context — as part of the
fabric of societies, but also specifically in order to address climate change.
Nevertheless, there is not one global experience of higher education, and
while some parts of the framework may have universal application, the
argument presented here must be understood on the basis of contextual
difference, and the particular histories of colonisation and exploitation,
the unique cultural make-up of each place, and the current political and
economic circumstances.

As explored in a previous book (McCowan 2019), the form of higher
education originating in medieval Europe that we call ‘university’ — the
dominant model today - is just one of a range of historical models of
higher education, and indeed just one of the possible models that could
characterise higher education in the future. In some cases, the Western-
style institutions have ridden roughshod over existing local forms of higher
education, and in others the closing of the higher education imagination
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has prevented the emergence of new forms (including in so-called Western
contexts). We have, therefore, a surprising homogeneity of higher
education globally, despite superficial differences between universities
across different regions. This lack of diversity is a problem, but not one
that should call us to abandon the institution altogether. There is room for
transformation of existing institutions — as seen through current moves
for decolonisation — as well as for the creation of new forms at the edges
of the mainstream system.

A final point about the scope of this book is that the main focus is
on the impact of universities on climate change, and not vice versa. The
question of how climate change will affect the university is an important
area of study too, and is addressed in works such as Alexander (2023)
and Phelan and Lumb (2021): future challenges will include extreme
weather and other direct environmental impacts on campuses, as well
as the financial hit affecting their budgets. While the cyclical nature of
the relationship between university and society/natural environment is
acknowledged in the theoretical framework presented in Chapter 4, most
of the attention in this book is on the role universities play in addressing
the climate crisis.

The 10 chapters of this book can be grouped into three sections. The
first section provides the backdrop to the topic, with this introduction in
Chapter 1, followed by an outline of the factual basis of the climate crisis
and its roots in contemporary civilisation in Chapter 2, and an exploration
of its epistemic dimensions, contestations and denial in Chapter 3. The
second section puts forward the theoretical framework underpinning
the book: Chapter 4 provides a model of the distinct functions of the
university and their impact on climate change, while Chapter 5 opens the
lens to the global level, looking at how institutions work together through
their interlocking systems. The third and longest section draws out the
implications of the climate crisis for the different dimensions of the
institution. Chapters 6 and 7 look at teaching/learning and the curriculum
respectively, while Chapters 8 and 9 focus on the internal workings of the
institution and its engagement with external communities. Finally, the
conclusion in Chapter 10 draws together the diverse threads of the book,
highlighting the task facing higher education institutions in the twenty-
first century.

Notes

1 Adopted at the United Nations Climate Change Conference (COP21).
2 195 countries and the European Union.
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Carbon neutrality allows offsetting carbon emissions through carbon reduction projects
elsewhere; net zero carbon is more demanding and involves either no emissions or direct
removal of carbon from the atmosphere.

Climate-U (Transforming Universities for a Changing Climate) was a research project that ran
from 2020 to 2024 funded by the UK’s Global Challenges Research Fund, and involving 16 HEIs
in Brazil, Fiji, India, Indonesia, Kenya, Tanzania and the UK. It continues as a network with an
expanding number of members: https://www.climate-uni.com/.

None were recorded before 2003.

Note: The review only covered meta-analyses of university research on climate change, not
climate science itself, which of course would constitute a much larger body of literature.
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2
Climate change as a civilisational crisis

Human catastrophes come in different guises. Some, like the bubonic
plague or Spanish flu, ravage populations causing intense misery and
fatalities, and then — after a period of time — are gone. Others, such as
famine and drought, recur frequently throughout history, but can often
be prevented or softened by good planning and management. Natural
events, such as earthquakes and volcanic eruptions, are hard to mitigate
but generally affect only geographically local populations. Catastrophes
for humanity can either reduce quality of life or wipe life out, or both.
They differ in relation to the proportion of the population they affect,
the timescale across which they operate, the level of forewarning and the
ease with which they can be resolved.

Climate change is a crisis with a set of characteristics that make
it both particularly devastating and particularly hard to respond to.
Ultimately, the rising temperatures will make Earth uninhabitable for
human beings. The direct impact of the heat, along with a series of
knock-on impacts — the melting of the icecaps, rising sea levels, extreme
weather, biodiversity loss and disruption, drought, threats to agriculture,
ocean acidification, spread of diseases — will increase human suffering
and jeopardise survival. While most of the negative impacts are currently
falling on the most vulnerable populations, and will continue to do so,
ultimately all human beings will be affected.

Climate change (in its current stage at least) is less obviously visible
than a plague or a volcanic eruption, and so easier to dismiss — in the
context of psychological difficulties in dealing with long-term risks
(Marshall 2014). The cause—effect link is more indirect, and therefore
easier to deny. The build-up of greenhouse gases in the atmosphere has
been intensifying for 300 years, yet despite scientific evidence emerging
in the 1800s, it was only in the second half of the twentieth century that
the damaging impacts became widely recognised (Bell 2021). Even at
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the time of writing in 2024, when the idea is globally accepted (UNDP
and University of Oxford 2021), the message does not appear to have
penetrated very deeply, given the alarming lack of action in practice.

But that is not the only challenge with climate change. Even
once the penny has dropped and everyone is on board, making the
necessary changes in practice is not straightforward. It may appear
a simple problem if we think purely in terms of reducing the quantity
of greenhouse gases in the atmosphere: the options available to us are
ceasing to emit the gases in the first place or removing them from the
atmosphere. Yet stopping emitting greenhouse gases involves a number
of changes that have a direct bearing on humanity’s current interests,
and are defended by the same logic that would lead us to take action
against climate change in the first place (namely, humanity’s survival
and well-being). Many of the technological and other innovations that
could be developed - both to reduce emissions and capture them, and to
address in other ways the environmental impacts of greenhouse gases —
have unpredictable outcomes within a complex planetary system. To cap
it all, there is a cumulative impact, meaning that the later any action is
taken, the harder the problem is to resolve. In light of these factors, it is
comprehensible — although not forgivable — that as a species we are falling
short in our response.

This book is not a work of environmental science, and its
contributions are directed at the educational sphere. But it is important
at the outset to lay bare the ecological assumptions underpinning it. This
book understands climate change as a civilisational crisis. This phrase
might be understood as indicating that our very civilisation is at risk from
the impacts of climate change — and this is undoubtedly true. Yet it is also
meant in the sense that the crisis is within our civilisation — understood
as the complex of modernity in its structural, physical and ideological
aspects — and to a large extent caused by it. The roots of the crisis are
deep in our way of life — in the structures of our societies; in the economic,
political and cultural spheres; and in our conceptions of ourselves and
our sets of values. ‘Our’ is clearly a loaded term in this context, and many
would rightly challenge both this level of planetary unity and equal share
of responsibility across all world regions. While the ‘West’ is a highly
problematic concept — and is constituted through influences that come
from outside early modern Europe when Western hegemony solidified — it
is the Western way of life (with its combination of internal assumptions
about the relationship between humans and the non-human world, and
its external manifestations of industrial society) that is most to blame for
our current predicament.
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How we understand the roots of climate change is significant
and affects how we deal with it. The implication of climate change
being a civilisational crisis is that technical fixes will not be enough. A
number of solutions have been proposed, and many more are still under
construction, which involve geo-engineering of various forms — in order
to capture more carbon from the air or prevent heat from entering the
atmosphere. Many more technological innovations focus on ensuring
more efficient energy use or providing alternatives to fossil fuels (Gates
2021). These technological contributions are vital and are certainly part
of the solution — but they will never be the whole solution. Qur current
civilisational model, oriented around maximising consumption and
accumulation, will always tend towards planetary destruction, even if
periodically mitigated by technological fixes.

This chapter provides a brief summary of the environmental aspects
of climate change, the movements of global temperatures, their causes
and likely future trajectories — but for more comprehensive accounts
readers should refer elsewhere, to the Intergovernmental Panel on
Climate Change (IPCC) and many other climate scientists and activists.
The task of this chapter is to draw out the implications of this scenario —
with all its uncertainties and contestations — for the work of the university.
In doing so, the account will highlight five key characteristics of climate
change: (i) its anthropogenic nature, that is to say, its causes in human
society, in economic, political and cultural structures we have created,
and in our own being; (ii) its complexity, in the technical sense of being
part of a complex rather than a linear system, and thereby resistant
to simple interventions with predictable outcomes; (iii) its contested
nature, in bringing disagreement among people in terms of the causes,
current state of play and possible solutions; (iv) its global reach, being a
challenge that goes beyond national boundaries; and (v) its time-bound
nature, urgent and sensitive to timescale. These are not the only five
characteristics of climate change. Nevertheless, they are the ones that
have particular relevance for the work of the university and, as argued in
the final section, both make the university essential to climate action and
require a fundamental change in its modus operandi.

The basics

The phrase ‘climate change’, in its current usage, is a shorthand term
that refers to those changes in the Earth’s climate attributable to
human beings in the contemporary era, involving an overall increase in
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temperatures and knock-on environmental effects. Temperature rises are
caused primarily by the emission of greenhouse gases from the burning
of fossil fuels, most important among these being carbon dioxide, but also
methane, nitrous oxide, chlorofluorocarbons and water vapour, which
trap heat in the Earth’s atmosphere. This warming is problematic for
humanity for a variety of reasons, including rising sea levels, disruption
of agriculture, extreme weather and loss of biodiversity (Anderson, K.
2012; Berners-Lee 2019; Klein 2014, 2019; Thunberg 2024).

Average temperatures on Earth have fluctuated considerably in the
course of human history, moving between ice ages of various lengths (the
last ending around 10,000 years ago) and warmer periods —a fact that has
provided some ammunition for climate change deniers. Yet a particular
kind of change has been observed since the seventeenth century, with
the growth of capitalism and the exploitation of natural resources,
brought to the global level through colonialism and an intensification
of international trade. Geologists have started to call this period the
Anthropocene,’ succeeding the Holocene, characterised for the first time
by shifts in the geological record that are primarily due to human causes
(Lewis and Maslin 2018).

The Industrial Revolution in the eighteenth century led to the
growing use of coal, then oil, then fossil gas® to power factories, vehicles
and homes, and produce electricity. While there was immediate
awareness of the local environmental (and social) damage caused by
industrialisation, it was not until the nineteenth century that awareness
started to be raised of a possible planetary impact on climate. In 1856, the
US scientist Eunice Foote presented a paper at the American Association
for the Advancement of Science showing that carbon dioxide in a glass
container heated up more quickly than air when placed in sunlight (Bell
2021). Irish physicist John Tyndall obtained similar results a few years
later, showing the infrared radiation absorption of different gases in
the atmosphere. At the end of the century, Svante Arrhenius asserted
that the burning of coal would lead to catastrophic global warming.
Yet these ideas had little uptake or impact in mainstream society for
many more decades. Ironically, it was the oil industry that generated
much of the early research on the dangerous impact of fossil fuels on the
atmosphere, although for obvious reasons they did little to publicise it.
It was only in the 1980s when broader awareness in society started to
develop, through events such as NASA scientist James Hansen’s widely
reported statement to a congressional hearing that human-caused
global warming was now beyond doubt. From the 1990s, environmental
issues started to move up the agenda, particularly through the 1992
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Earth Summit in Rio de Janeiro, as public understanding and concern
about climate change grew steadily. At the time of writing, while there
is still significant contestation over responses to climate change — as
explored in Chapter 3 - there is broad scientific consensus on the causes
and impacts of the phenomenon, and very wide global public awareness
(UNDP and University of Oxford 2021).

Climate change is not the only environmental problem facing us
at the current time. The problems of chemical fertilisers and pesticides
brought to prominence in Rachel Carson’s (1962) Silent Spring have not
left us; large cities, such as Delhi, Beijing and Lahore, have intolerable
levels of air pollution; and efforts to limit the use of plastic bags and
straws have done little to stem the build-up of plastic waste in the
oceans. These and other environmental and social challenges should
not be ignored in an exclusive focus on greenhouse gases. Yet for the
most part there are strong synergies (tragic ones) between climate
change and these broader concerns: water scarcity, biodiversity loss,
desertification and deforestation are problems in their own right, but
are also exacerbated by, and exacerbate, climate change. The only
viable approach, therefore (and one that adds to its complexity), is
in addressing these problems simultaneously, maintaining awareness
of possible trade-offs. Tree-planting schemes may support mitigation
through absorbing carbon but, if they rely on monoculture forests
of pine and eucalyptus, may have other undesirable environmental
impacts and lead to biodiversity loss.

Climate change is frequently described as a ‘wicked problem’.
Unlike conventional ‘tame’ problems, wicked problems cannot be solved
by a technical ‘engineering’ approach, as they are complex, resist clear
definition, are grounded in value perspectives and have innumerable
potential solutions that cannot be pre-tested (Head and Alford 2015;
Rittel and Webber 1973). The causes of climate change are multiple, its
impacts are gradual and not easily attributable, and interventions in one
area may bring unexpected changes in another area and cancel out any
positive effect. Climate change has even been designated a ‘super wicked’
problem, with four aspects, namely:

[T]ime is running out; those who cause the problem also seek to
provide a solution; the central authority needed to address them is
weak or non-existent; and irrational discounting occurs that pushes
responses into the future. (Levin et al. 2012: 124)
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When it comes to responses to the wicked problem of climate change, a
commonly made distinction is that between mitigation and adaptation:

Mitigation objectives address the causes of climate change, whereas
adaptation objectives address the impacts of climate change through
an adjustment in natural or human systems in response to the actual
or expected climatic stimuli or their effects, which moderates harm
or exploits beneficial opportunities. (Alves et al. 2020: 193)

The kinds of actions involved in mitigation and adaptation in higher
education are likely to be different. Mitigation involves lessening
the direct contribution of universities to climate change (through
greenhouse gas emissions, investments in fossil fuel companies and so
on), developing research and innovation in relation to fuel efficiency,
carbon capture and similar mitigating activities, and changing the
mindsets of students so as to encourage climate-friendly actions in their
later lives. Adaptation, which is connected to ideas of preparedness and
resilience (Holloway and Fortune 2018; Kitagawa 2017; Preston et al.
2015), will involve application of knowledge to address required changes
in lifestyles, agriculture, housing, healthcare and so forth, both in relation
to capacity-building and awareness-raising but also the generation of new
ideas and technologies. Adaptation should not, however, imply surrender
in the face of insurmountable odds, or a politically disempowering
acceptance of the status quo: it is not an alternative to mitigation, but
stands alongside it. Even as we transform our societies to aim for a more
sustainable future, we will still need to adapt to changes in the climate
already under way. While mitigation and adaptation are distinct, some
actions will simultaneously address both: tree planting, for example, can
serve both to absorb carbon (mitigation) and to address the impacts of
climate change through providing shade and protecting water storage in
soil (adaptation).

Theorists, such as Keri Facer, have added a third element:
regeneration, or ‘producing social systems or land use systems that
are able to create positive benefits for restoring biodiversity, healthy
ecosystems and viable communities’ (Facer 2020: 15). Mitigation and
adaptation alone fall short because they assume that heading off the worst
of the calamity and keeping something like the status quo is enough. We
need something more than that — regenerating our environment, putting
in place the conditions for rich biodiversity, reforestation, replenishing
of aquifers and ocean ecosystems. Regeneration relates not only to the
natural environment but also to communities. Just as the climate crisis

UNIVERSITIES AND CLIMATE ACTION



has been caused by a breakdown in human relations with the non-
human world, so a sustainable planet depends on recovering harmonious
relationships, not only with nature, but also between human beings
— addressing inequalities, exploitation and exclusion. The presence of
regeneration is important not only in providing conceptual and practical
completeness to the task facing us in climate action, but also because it
brings an element of hope and positivity. Instead of the doom and gloom
narrative of a desperate scramble against melting ice caps, rising sea
levels and global conflict, it turns the focus to the creation of a world
that we would want to live in, one that may be better than the one we
have now.

All universities have some responsibilities for adaptation, mitigation
and regeneration, both in relation to themselves as institutions with
their own communities, and in assisting communities in the society
outside. Yet there are geopolitical differences here: universities
located in wealthy neighbourhoods and in high-income countries may
have a greater responsibility in relation to mitigation, as their local/
national communities are likely to be disproportionately contributing
to greenhouse gas emissions. Conversely, those universities located in
lower-income areas and countries may have to work harder in relation
to adaptation and regeneration, as their populations are likely to be
disproportionately affected by the adverse impacts of climate change, and
have fewer resources with which to combat them. Having said this, the
pressures of economic growth at all costs are also strong in lower-income
countries, and climate change impacts will be evident everywhere, so
mitigation, adaptation and regeneration are necessary in all contexts.

The sections that follow will outline five key characteristics of
climate change, before drawing out their implications for the role of the
university.

Key characteristics of climate change

Anthropogenic

One key aspect of climate change in relation to the role of universities
is its anthropogenic nature. While the general dynamics of climate are
the result of the interaction of a number of factors, the vast majority of
climate scientists attribute the recent increases in average temperatures
to human causes (Oreskes 2004). The greenhouse gas emissions that
are the direct cause are themselves rooted in the growth of industry,
fuelled by consumerism and the capitalist system. While the rapid
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global population growth of the twentieth century inevitably placed a
strain on the Earth’s resources, it is in fact the excessive consumption
of a small percentage of that population that is predominantly to blame
for climate change.

Yet the roots of the climate crisis run deeper even than the
structures of our societies, to touch our inner selves, our beliefs, values
and understandings of the world. While there is still a diversity of
worldviews between different cultural groups globally, the dominant one
is an ontological/epistemological/axiological bundle that sees the human
being as separate from the rest of the natural world, privileging human
needs (and even wants), and thereby justifying human exploitation
of the natural world. The logic of the superiority of certain beings has
also facilitated the systematic exploitation of human communities
for centuries, but while slavery and serfdom are at least rhetorically
(if not always in practice) rejected in today’s world, there is no such
disapprobation when it comes to the non-human world.

If the causes of climate change are in the human worldview and
societal structures, then so are the solutions. Transformation at all of
these levels and in all of these facets of human life is, therefore, needed.
A multisectoral approach becomes necessary, simultaneously acting in
all spheres of society, and transforming our institutions — both in the
sense of formal organisations and social norms. As might be expected,
this type of change is extremely difficult to achieve. Individual and
collective behaviours, attitudes, values and worldviews are ingrained,
and meaningful changes require intense work on the self. The incentive
structures of the capitalist economy make most pro-environmental
and pro-social activities somewhat ‘irrational’. The current nation-
state system promotes international competition of a military or
economic nature and makes any attempt at coordinated action (such
as the agreements at the annual Conferences of Parties, or COPs)
fiendishly difficult.

As will be drawn out further below, the anthropogenic nature of
climate change has profound implications for the university. Understanding
the causes and impacts of climate change involves not only the full range
of life sciences, physical sciences, engineering and technology disciplines,
but also economics, social sciences, arts and humanities (Leal Filho et
al. 2018). It also requires attention to — and possibly integration of — the
diverse functions of the institution: conducting science, educating the
young, informing the public and working directly with communities.
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Complex

Climate change is also characterised by complexity. Climate is a ‘complex’
— rather than a ‘complicated’ — system, as it is not just made up of a
large number of elements interacting in intricate ways but has inherent
unpredictability and no clear chain of cause and effect (Tikly 2019).
It is a non-linear system, with positive and negative feedback loops.
Ironically, the positive loops are the ones we need to worry about: for
example, increasing temperatures warm the ocean, but warmer oceans
are less able to absorb carbon dioxide, thereby leading to greater build-up
of the greenhouse gas and higher temperatures, in a self-reinforcing
cycle. Complex systems are also characterised by autopoiesis — literally,
self-production or self-organisation, referring to their ability to maintain
themselves through adapting to changing circumstances — and by
emergence, the appearance of new characteristics and dynamics as a result
of the interaction of constituent parts.

There are many factors at play in the climate system — including
the sun, but also the Earth’s atmosphere, the Earth itself, the oceans, ice,
plant and animal life — and aspects of their interaction that are hard to
identify and predict. Denial of anthropogenic global warming has been
aided by the fact that the Earth’s climate has changed repeatedly in past
millennia on account of natural causes. Most contemporary scientists
working on questions of climate are convinced that temperatures are
being increased through human activity, yet there is still some uncertainty
as to the speed of those changes, the impacts and the interventions that
might mitigate them.

Solutions for the crisis are hard to identify, not only because they
require multisectoral action, but because we cannot always be sure
whether interventions in one area will not bring unexpected outcomes
in another (Leal Filho et al. 2018). There is widespread concern about
geo-engineering interventions, such as the use of aerosols to block the
sun’s rays, on account of the potential knock-on impacts on other aspects
of the environment — for example, monsoon rains (Klein 2014). Berners-
Lee (2019) discusses the disheartening phenomenon of rebound effects,
through which efficiency gains in energy usage have led not to decreased
usage of fuels, but to increased energy consumption. These elements of
complexity are central to the ‘wicked’ or ‘super wicked’ designation of the
climate crisis.

University researchers and teachers, like anyone else, frequently
think, write and act in linear ways, and much ink has been spilt on the
challenges of silo working in higher education, of disciplinary divides
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supported by the structures of taught courses, research funding and career
incentives. Shifts towards addressing complexity, to holistic thought and
action, and transdisciplinary enquiry are challenging for individuals
and institutions. Yet the potential of universities is immense in this
regard, given their core purpose for deepening human understanding,
as well as the resources they offer for sustained enquiry and the different
perspectives they bring to bear.

Contested

On account of the profound implications of climate change for all aspects
of our lives, there have been various forms of resistance and contestation.
Climate change is contested in three ways: in its facts, in the strategies to
address it and in the normative questions it mobilises. It is well known
that, despite the vast majority of scientists asserting the existence of
anthropogenic global warming, there are contrary voices (for example,
Booker 2009; Lomborg 2007; Morano 2018; Koonin 2021). Some
of these argue that temperatures are not rising at all, others that they
are rising but due to natural not human-made reasons, and others that
anthropogenic global warming is a reality, but that the impacts will not
be as severe as made out by the likes of Al Gore and his Inconvenient Truth.
These disputes have been intensified by the epistemic polarisation, the
fuelling of distrust of experts and questioning of scientific knowledge in
the ‘post-truth’ era.

Even among those who do recognise the reality of global warming,
there is significant contestation over what should be done about it. Some
see technology as the answer, resting their faith in future technological
advances in the areas of carbon capture or geo-engineering. Others
(including most environmental organisations) see that the reduction
in emissions is essential, and most governments recognise the need for
a movement towards renewable energy sources. Some (for example,
Orr 1994) go much further than this position and argue for the need
for a veritable paradigm shift for human society, a move away from
consumerism and the forging of a new relationship with the natural
world, of harmony and non-exploitation. These different responses are
closely linked to an understanding of the problem as, on the one hand,
primarily scientific, or on the other, being more strongly rooted in
society, in politics, economics and culture — but they are also predicated
on diverging values of a moral, political and even aesthetic nature
(Marshall 2014).
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While outright denial may appear to have become a marginal
position (with the fossil fuel lobby moving instead to a strategy of delay),
it lurks under the surface, and can reappear at any moment. An example
here is the reaction to the Just Stop Qil protests in the UK in 2022, when
deniers quickly regrouped and trumpeted their messages on social media,
emboldened by the general popular disgruntlement at disruption in the
movement of traffic and interruption of sporting events.

Contestation is a fact of life in higher education. Scholars have
always disagreed, and those disagreements, while at times childish and
egotistical, have spurred us on to extraordinary discoveries and creations.
Open debate in the context of different value positions and contested facts
is also a key part of teaching and learning. While suffering constraints
on academic freedom in practice across the world, either from repressive
states outlawing the discussion of certain topics as a result of taboo or
social norms, or from academic dogmatism, universities still represent
important spaces for respectful and constructive contestation. These
forms of contestation will be discussed in greater detail in Chapter 3,
which focuses on the epistemic dimension of the crisis.

Global

The global dimension of climate change is perhaps the most obvious.
While countries and continents have particular climatic conditions, they
are locked into a planetary system from which it is impossible to delink.
In the fictional account of future climate crisis in Kim Stanley Robinson’s
(2021) The Ministry for the Future, India takes unilateral action following
a deadly heatwave and implements its own emergency geo-engineering
response, blocking out some of the sun’s rays. Inevitably, the impacts go
beyond India’s borders — interventions of this kind can never be limited to
the national sphere. This simple fact has highly complex ramifications. On
the one hand, it significantly raises the stakes on national responsibility,
since decisions taken by leaders (and possibly citizens and consumers)
in one country affect not only their population but the rest of the world.
The current situation of climate injustice is largely the result of a lack
of responsibility of this type on the part of the wealthiest communities
and countries: if they could plead ignorance until some decades ago, they
certainly cannot now. On the other hand, it raises the potential that one
country or institution might find a solution that will save the whole world.

Yet is that really possible? This kind of assumption certainly
underpins initiatives to find all-encompassing technological solutions
of the kind promoted by Richard Branson with his US$25 million Virgin
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Earth Challenge prize for the best carbon capture design.® Faith in this kind
of solution is also tempting for business leaders and others in the Global
North, as it simultaneously supports their self-belief in their privileged
agency to determine the world’s destiny, and also absolves them from
making any fundamental changes to their practices, comforts and profits.

Nevertheless, this kind of outcome is highly unlikely. Even if the
challenge were solely that of mitigation, it would still need a remarkable
scientific breakthrough, and very rapid product development, to move
us to a fossil-free energy regime across the globe in a short period of
time. Moreover, the recent history of technology has taught us that
breakthroughs are rarely shared equitably among all people, regardless
of wealth and power. However, mitigation is not our only challenge.
Adaptation to new climatic conditions is already necessary for many
communities around the world, and will become increasingly urgent in
the coming decades. Regeneration of the natural environment and of
human communities’ relationships with each other and with the non-
human world is also vital if we are to build a future that is sustainable
- not only in terms of averting the climate catastrophe but also for the
full range of other environmental challenges facing us. Adaptation and
regeneration — by definition — need to be carried out in situ, because
they vary so much from place to place. And because they are intrinsically
human transformations, they need to be centred in the agency of each
community, rather than brought about by an external country, institution
or plan. So the solutions to climate change may be variegated in terms
of different forms of influence but inevitably they will involve all
communities in the globe.

There are corresponding ramifications for the university. Many
highly ranked HEIs in the Global North pride themselves on addressing
grand challenges and finding global solutions to the key problems facing
our age. There is no doubting the possibility of scientific breakthroughs
that can profoundly affect all of humanity — and there are many examples.
Particular universities can also play important roles in a crisis — as was
shown during the Covid-19 pandemic in relation to vaccine development
(University of Oxford) and monitoring and public information (Johns
Hopkins University). These roles are real and valuable, and should not
be belittled. Yet they are only one part of a complex puzzle. As is the
case in society more broadly, the tasks of adaptation and regeneration
in particular require localised work with human agency, and solutions
simply cannot be given or imposed from the outside. The inescapable
conclusion is that we need vibrant, quality higher education in all parts
of the world.
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Time-bound

The final characteristic of climate change of relevance to our discussions
is its relationship with time — most obviously, its urgency. Most
commentators assert that radical action needs to be taken by governments
and societies now, or we will reach the ‘tipping point’, at which climate
change and its destructive impacts become rapid and irreversible, on
account of the multiple feedback loops. The IPCC — which tends to have
a conservative and less alarmist position on these matters — stated in its
special report (IPCC 2018) that the world needs to convert entirely to
renewables by 2050 to avoid a catastrophic temperature rise of 2°C. Given
the cumulative nature of the impact of greenhouse gases, the later we
leave our actions, the more difficult mitigation will be to achieve and the
worse will be the impacts.

Political conflicts on the climate crisis have shifted onto this terrain
of time. Whereas previously there may have been a debate as to whether
anthropogenic global warming through greenhouse gas emissions was
real, most stakeholders now accept this fact but differ in the urgency
with which they approach it, and the level of sacrifice they are willing
to make. In this way, those in the fossil fuel lobby attempting to resist
change and maintain their profits have moved to a strategy of delay rather
than denial (Thunberg 2024). Politicians — variously swayed by lobbying
corporate interests or by the perceived self-interest of the electorate
— often pay lip service to environmental measures while continuing
environmentally destructive business-as-usual, pushing the responsibility
along the timeline for future governments. Foot dragging and delay can
also slip back into reactionary opposition. In this way, the Conservative
government in the UK, which had expressed at least some commitment
to addressing the climate crisis through policies on renewable energy,
phasing out petrol and diesel cars, and improving household energy
efficiency, was during the writing of this book, sending out populist
messages of support for ‘motorists’, opposing ‘15 minute cities’ and other
environmental measures framed as being ‘nanny state’ and restricting
individual freedoms.

One of the very complex aspects of time in relation to the climate
crisis is that the impacts of our actions are felt only years, decades or
centuries later. We are experiencing now the dark side of the accumulation
of wealth made possible in the Global North by the Industrial Revolution;
future generations will suffer from our excessive consumption today.
This predicament presents a significant challenge to our customary
moral sentiments: while we may adhere to a rational moral framework of
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obligation to human beings in the future point in time, we struggle to live
that obligation as a felt experience. It is hard to feel strong moral ties to
people in distant lands whom one has never met; it is even harder when
those people have not yet been born.

These moral complexities present challenges to the university as
they do any institution, community or individual. Just as individuals
have to weigh up the competing interests of their immediate needs and
wants with their commitments to ensuring a liveable planet for the whole
of the global community of future generations, so universities can find
themselves caught between the pressures of striving for financial security
and academic excellence, and their public good contributions. Yet, as will
be explored later in this book, the urgency of climate change also presents
some distinctive challenges for the university. Scholarship and learning
function in their own organic time and can rarely be rushed. The fruits
of these processes frequently emerge in the medium or long term. As
explored extensively in relation to recent emphasis on impact (social and
economic, rather than academic impact), universities are not always well
suited to bringing and showing immediate tangible changes in the outside
world, and orienting themselves around that aim may in fact undermine
their sources of value (McCowan 2019). A number of commentators have
critiqued the pressures of time on contemporary academic work in the
context of capitalism (for example, Shahjahan 2015; Facer 2023), with
growing support for the ‘slow scholarship’ movement (Berg and Seeber
2016; Leibowitz and Bozalek 2018). These considerations do not absolve
the institution from any responsibility, as many things can be done in the
here and now. The important thing is to identify, acknowledge and plan
on the basis of the diverse timings of different parts of university activity.

Implications for the university

The characteristics outlined above present two major implications for
the university. The first is, simply, that it is ideally placed — possibly
even essential — to addressing climate change. As stated above, climate
scientists are largely (though not exclusively) located in HEIs, and
the lion’s share of our knowledge on the issue stems from the work
of universities. Universities and their staff also have a unique role in
applying theoretical knowledge to practical questions of mitigation and
adaptation, working together with government, private sector and civil
society organisations. The changes in understanding and behaviour that
are required in the population as a whole also mean the university is a
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crucial site of education, in conjunction with schools (Facer et al. 2020).
Finally, as an institution that is oriented not only towards generation
of knowledge, but also to questioning, debating and determining the
basis of our knowledge, it is also well placed to address the epistemic
challenges of the issue — and can intervene directly in that sphere through
its teaching function.

Each of the five characteristics of climate change discussed draws
the university into the picture. As the primary store and generator for
humanity’s knowledge, it needs to be engaged in addressing a crisis rooted
in human society and human beings. As a space dedicated to deep and
sustained thought, reflection and invention, from multiple perspectives,
it is ideally suited to addressing the complexity of climate change.
Contestation, although challenging, can be grappled with in the devolved
and multifarious spaces for discussion found in universities, protected
by the principles of academic freedom. The global role of universities is
played out simultaneously through their international composition and
reach, through the establishment of new institutions across increasingly
diverse regions, and through online education and student mobility
across national borders. The critical urgency of the climate crisis means
that all societal institutions must contribute now, particularly when they
are as potentially powerful as the university.

Nevertheless, all of these five characteristics, while making the
university necessary, also raise significant tensions in the institution.
The second implication then, relates to the ways in which universities
should address the issue of climate change. The central place at the table
given to the university in these debates does not necessarily mean that
its traditional ways of working will be up to the task. Climate science
involves interdisciplinary working that presents challenges to subject-
based structures, traditions and taught courses (Leal Filho et al. 2018).
Researchers are also forced to engage with political issues and currents
in ways that may make them uncomfortable. Furthermore, and as
argued in the chapters that follow, there will need to be a more holistic
understanding of the workings of the institution, and of the interlinkages
between research, teaching, community engagement and other functions.

The university is, therefore, essential to solving the conundrum of
the climate crisis. It cannot do this on its own and must work closely and
collaboratively with other spheres of society, but it is a key part of the
solution. Nevertheless, the importance of higher education does not justify
a ‘business-as-usual’ approach (Facer 2020). Profound transformations in
the institution are needed to ensure that it maximises its potential and
avoids the negative impacts on climate and human societies that it has
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had at times in the past. The rest of this book will focus on understanding
what kind of transformation in higher education is needed and how it
might take place.

Notes

1  Thereis academic debate over the start date of the Anthropocene, with some placing it instead
in the mid-twentieth century.

2 Following Bell (2021), this term is preferred to ‘natural gas’ as the latter was a phrase born of
a corporate marketing strategy to promote its usage.

3 Inthe end the prize was never awarded.
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3
Knowledge and climate change

The title of Amitav Ghosh’s (2016) book on climate change — The Great
Derangement — points to the incomprehensibility of humanity’s current
actions to future generations. At the centre of our ‘derangement’ is
that we know about anthropogenic climate change — that it will bring
suffering and ultimately extinction — and yet fail to do what is needed
to stop it. This apparent lunacy has its roots in a number of factors. In
part it can be explained by the actions (or deliberate lack of action) of
corporations, states and social groups with vested interests in fossil fuels.
Yet the problem lies also in the ways in which all human beings relate
to the crisis. There are questions regarding the level of information and
awareness that populations have, and disputes over the factual basis of
climate change. There are also psychological considerations, such as the
difficulties of dealing with risks that appear distant in time and space,
and of sacrificing current comforts and changing hard-wired habits.
Questions of climate change — its scientific basis and responses to it — have
become embroiled in broader political currents, leading to resistance and
opposition to climate action from certain segments of society. The notion
of ‘we’ here is also problematic, with humanity divided in terms of its
beliefs and values, unequal in power and wealth, and constrained in its
ability to act in concert.

This chapter explores these epistemic dimensions of the climate
crisis, and the multiple ways in which questions of knowledge are
implicated in humanity’s response. Naturally, as the knowledge
institution par excellence, these questions are of central relevance
to discussions of the role of the university. The chapter will have two
main foci: the first on the quest for understanding the ways in which
the climate is changing (measuring temperatures and levels of gases
in the atmosphere, assessing environmental impacts and so on), and
the second working out how to respond. Epistemically, these are quite
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different challenges. The first is to a large extent one of conventional
science. It involves empirical observation, the building of hypotheses,
testing and refining them - although its multidisciplinary nature
challenges some aspects of the way science has conventionally been
conducted. The second takes us into new territory. It does involve
some basic science, along with applied science and technological
development (for example, carbon capture, engine efficiency), but
also involves social sciences, psychology and humanities, aiming to
determine how to change the ways in which our societies are structured
and how individuals behave. In this task, creating the conditions for
an ‘ecology of knowledges’ (Santos 2015) is important, as we need
different strategies to adapt and regenerate.

The above has focused on our collective knowledge, on the store
of shared ideas and technologies that will help our species survive
and thrive. But there are also questions of what we need to know
individually. Clearly, not everybody needs to know everything about
climate change — nor would it be possible, given the large range of
relevant areas, and level of detail and expertise needed in each of them.
Some degree of specialisation is justified also in the roles that we might
take in combating the challenge. Yet at the same time, all people must
have some knowledge and understanding of climate change, given the
premise of this book that its causes are deep in the fabric of our societies
and beings, and consequently that the transformation must also take
place at all levels.

This chapter will therefore engage with the notion of knowledge in
its broadest sense, including the formal knowledge of humanity that can
be stored and communicated through language, as well as the embodied
knowledge of people in their lived experience. As will be discussed further
below, this task entails engaging with questions of belief, attitudes,
values, skills and competencies, in addition to knowledge in the narrow
sense (distinctions that are blurred and that manifest themselves in
different ways in different cultures).

The epistemic backdrop

As discussed in Chapter 2, concerns about the warming of the planet
as a result of emissions of carbon dioxide and other greenhouse gases
increased in the second half of the twentieth century, but only received
formal international recognition with the creation of the UNFCCC in
1992. Since then, the world has taken only small steps towards dealing
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with the problem, through a combination of fragile international treaties
developed through the COPs, national moves towards renewable
energies, the development of less carbon-intensive technologies, pressure
from popular movements and changes in consumer choices.

Given that climate change could make human life on Earth
impossible in a relatively short timeframe, it is astounding how little
action has been taken. Reasons for this inaction include: the deep
embedding of carbon within the global economic system; the political
influence of fossil fuel companies and the importance of fossil fuels
to state power; the relative invisibility of climate change as a threat,
particularly for those in cosseted higher-income communities;
attachment to the luxuries of a carbon-heavy lifestyle, again particularly
in higher-income communities; the difficulties of extending our moral
imagination to future generations and to those geographically distant;
the inertia caused by the overwhelming nature of the threat; and the
difficulties of international cooperation on what is inevitably a global
issue, as a result of economic and political competition between nations.
As Ghosh (2016: 80) states:

At exactly the time when it has become clear that global warming is
in every sense a collective predicament, humanity finds itself in the
thrall of a dominant culture in which the idea of the collective has
been exiled from politics, economics, and literature alike.

While there are those who disbelieve, whether entirely or partially, in
either the existence of anthropogenic global warming or its potentially
catastrophic impacts, most do in fact accept their reality. According to a
recent UNDP and University of Oxford (2021) study, 64 per cent of people
worldwide believe that there is a climate emergency (a stronger belief
than in the existence of climate change), and in most countries only 1 or
2 per cent of the population are opposed to all climate-related policies.
The primary challenge, then, is how to convert this knowledge and
understanding of the issue into concrete changes in individual behaviours,
collective organisation and institutional structures of societies — and
education is strongly implicated in this task.

The industrial capitalism that is the immediate cause of climate
change was predicated on ontological and epistemological shifts that
occurred in medieval and early modern Europe. In the first place, there
was the dualism that — in contrast to traditional animism — separated
humans from nature, imbuing only the former with soul, agency and
true value, and legitimising the exploitation and even the extermination
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of the latter (Hickel 2021). In conjunction, there was the emergence
and ultimate hegemony of a new conception of ‘science’, as a project
to accumulate knowledge about the physical world that could be
formulated into laws and used to predict and control the natural world.
This ontological-epistemological complex underpinned both capitalism
and colonialism, and made possible a level of intervention in and
damage to the planet that far exceeded what humans in previous eras
had managed.

Despite the dominance of this worldview, epistemic contestations
continue. Traditional theocratic and aristocratic notions of truth
and justice, Enlightenment notions of rationality and progress, and
postmodern unsettling of objectivity and universality are historically
layered but continue to coexist in contemporary societies — with varying
configurations. The campaigns for the US presidential election in 2016
and Brexit in the UK counterposed the ‘people’ against the political
elite — in these cases framed as the liberal, cosmopolitan and educated.
Intertwined with this constructed tension was a distrust of specialists
and academics, most famously encapsulated in the UK in Michael Gove’s
statement that ‘people in this country have had enough of experts’ (Mance
2016). These moves have led to a legitimisation of the questioning
of official knowledge, science and experts, and an encouragement
of counter-theories and conspiracy theories. While there was some
recovery of recognition for science and experts during the Covid crisis,
the pandemic also fuelled the spread of disinformation and conspiracies,
along fault lines similar to those of climate change.

The rise of social media has intensified these trends, since they allow
for rapid dissemination of ‘alternative’ truths, and the reinforcement of
echo chambers, with users often confined to communities that reflect
their own political views. Furthermore, social media platforms have
increasingly been used as tools for the deliberate manipulation of the
populace for commercial or electoral gain, making even more fragile the
conduits to reliable knowledge.

Climate change is contested epistemically, but also axiologically,
and touches deeply on questions of the good life. For some, the idea of a
low-carbon existence is the ultimate sacrifice, the obliteration of all of the
precious gains made by civilisation and technology over recent centuries.
For others, it is a welcome opportunity for a less opulent, but ultimately
more meaningful, healthier and more enjoyable life, freed from the
noise and pollution of industrial society and the mental enslavement
and manipulations of consumerist society. It is inevitable that those in
these two camps will advocate for different strategies for addressing the
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problem: the former, technological fixes that will allow high-consumption
lifestyles to continue; and the latter, emissions reductions that will require
less wasteful forms of living.

These divergences are well illustrated by Ghosh (2016), who points
to the dramatic contrast between the two important climate documents
published in 2015: Laudato Si’ and the Paris Agreement. While both
endorse climate science, the former — written by Pope Francis (2015) —
advocates, from a perspective of religious faith, the need for a radical
transformation of human organisation and behaviour. The latter — a
secular intergovernmental agreement — avoids criticising the paradigm of
endless growth, and instead settles for a gradual voluntary change within
the assumptions of our current global political economy.

Climate change also fosters political division over forms of societal
organisation. Much of the resistance to and denial of the views of
climate scientists, campaigners and advocacy organisations is because
they are associated with collectivist organisation and restrictions of
individual freedom. In this way, many climate change deniers brand
environmentalism as communism through the back door, and even
a smuggling in of a global super-government (Booker 2009; Morano
2018). While the transition to a low-carbon society does not necessarily
entail a centrally planned economy, it is inevitable that such a significant
societal shift will require some collective management and international
cooperation.

Another aspect of significance is the emotional dimension of climate
change. The strong embedding of values into the different positions on
climate change already make it an emotive and potentially conflictual
issue. Yet there is another significant element in the existential threat
posed by the phenomenon. A number of commentators (for example,
Lehtonen et al. 2019; Ojala 2016) point to the fear and anxiety caused
by climate change, particularly in young people. While fear can be
galvanising in some instances, in others it can be debilitating, or lead to
a ‘what the hell’ attitude and a doubling down on destructive actions.
These affective and psychological dimensions must be acknowledged and
engaged with in responses to the climate emergency.

Before moving on to consideration of the question of how individuals
acquire knowledge and understanding of climate change, and convert it
into action, there will first be a discussion of the collective development
of knowledge through research and scholarship.
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Understanding climate

Climate science - is there a consensus?

One of the central tensions in our knowledge of the climate revolves
around consensus. Scepticism in science is a virtue and it is not an
overstatement to say that, without scepticism, iconoclasm and rebellion,
there would be no modern science. And yet, on the issue of climate
change, the academic community has been at pains to show its unity and
prove the existence of a consensus. This position has to a large extent been
forced on scientists by the orchestrated attempts from the fossil fuel lobby
to undermine certainty in the public eye. Yet it remains an uncomfortable
position for those committed to the building of knowledge through open
enquiry, embracing of doubt and the presentation of unfiltered, complex
reality to the general public — on the basis of the Popperian principle
of falsifiability. Perhaps more than any other issue, climate change has
brought to the surface the tensions between scientists’ commitment to
truth and their responsibility to humanity.

In response to the ‘merchants of doubt’ (Oreskes and Conway 2010),
a number of studies have been carried out on the level of consensus
among climate scientists. Most of these analyse the abstracts of published
papers to assess whether they express implicit or explicit agreement or
disagreement with anthropogenic climate change. Naomi Oreskes’s
(2004) early study showed that, while not all of the 928 studies analysed
explicitly endorsed the consensus position, none explicitly rejected it.
A later study by Cook et al. (2013), analysing 11,944 papers, put the
consensus level at more than 97 per cent of those papers expressing an
explicit view, and figures of more than 90 per cent consensus have been
confirmed elsewhere (Cook et al. 2016; Lynas et al. 2021). Powell (2019)
even asserted a consensus of 100 per cent on publications analysed from
2019. Other studies (for example, Myers et al. 2021) have involved
surveys of active scientists and have supported the analysis of publications
in asserting over 90 per cent endorsement of the consensus.

The work of providing a unified scientific voice on the issue is
fulfilled most prominently by the Intergovernmental Panel on Climate
Change (IPCC). This body was established in 1988, bringing together a
large group of experts to review existing climate research and provide
periodic assessments reports (in cycles of between 5 and 8 years). These
assessment reports cover a range of different areas, with the three
principal working groups covering climate science, impacts on human
and natural systems, and mitigation actions. The IPCC does not carry out
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its own research but functions as a clearinghouse for the huge volume of
climate science produced globally, providing a measured and cautious
voice distinct from the more explicitly politicised demands of activists.

Yet even with the IPCC’s work, tensions over science and public
perception have not been completely resolved. As argued by Almassi
(2012), trust in scientists is essential in the case of climate change, since
it is unfeasible for most members of the public to have direct knowledge
and understanding of the science, and in most cases we do not have
conclusive proof of anthropogenic climate change through our everyday
experience. However, that trust has been shaken, not only by the general
epistemic destabilisation discussed in the previous section, but also by
the concerted efforts of the fossil fuel lobby to undermine confidence
in the science. Those with vested interests in fossil fuels exploit the
existence of unsettled questions to cast doubt on the need for action,
while efforts by the scientific community at presenting a unified voice
are branded conspiracies aimed at silencing dissenters. The ‘tuning’
necessary in computer models of climate is an easy target for accusations
of manipulation (Koonin 2021). The so-called ‘Climategate’ incident
- involving the hacking of emails and data from the University of East
Anglia — fuelled these allegations: although in fact taken out of context,
the academics’ comments supposedly indicated the manipulation of
research findings.

The tensions between, on the one hand, academic integrity in terms
of robust and transparent methods and faithful representation of findings,
and, on the other, responsibilities to society and humanity and the
associated moral and political commitments, are common to all areas of
academia, yet are particularly fraught in climate change where the stakes
are so high. Given the huge difficulty in changing individual behaviours
and government policy, a feeling of uncertainty, however small, may be
enough to undermine meaningful change. The following section will
explore further the concerted attempts to destabilise consensus.

Climate denial, distraction and delay

During the writing of this book in 2023, my Twitter feed started to fill
with #climatescam posts reacting to various environmental issues such as
the ‘15 minute city’, climate protests, or the wildfires that gripped Greece
and other countries during the summer, and even weather reporting (the
supposed manipulation of colouring on television images to intensify
feelings of heat panic). Many of these tweets questioned the very
existence of climate change, arguing, for example, that carbon dioxide is
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good for plants, so why would we not want more of it? While not always
putting its head above the surface, opposition to climate action still lurks
underneath.

According to climatologist Michael E. Mann (Mann and Toles 2016),
there are ‘six stages of denial’, corresponding to the following positions:

‘It’s not happening!”

‘Ok, it’s happening . . . But it’s natural’
‘The problem is self-correcting anyway.’
‘And it will be good for us!’

‘It’s too late or too expensive to act.’

‘We’ll find some simple technofix anyway.’

A o

Not all sceptical positions, therefore, constitute absolute denial of
anthropogenic climate change. Coady and Corry (2013) similarly argue
that there are four areas of potential contestation: (i) the world is getting
warmer; (ii) it is caused by humans; (iii) this is bad; and (iv) we should
do something about it. Only the first two (corresponding to Mann’s points
one and two above) actually constitute direct denial of the existence of
climate change (and the scientific consensus outlined in the previous
section). The others relate to its impact, its desirability and the responses
that we should make to it. All of these in fact need to be brought into a
discussion of climate denial, more broadly conceived, as they all serve to
undermine humanity’s ability to address the issue and are often merged
and conflated in deniers’ statements.

The term ‘denial’ is clearly a loaded and emotive one — given its
associations with Holocaust denial, and its Freudian overtones — and
unsurprisingly it is not used by those doing the denying (they usually
prefer the term ‘sceptic’). Coady and Corry (2013) distinguish between
scepticism (not believing one or more of the four claims outlined
above, possibly because of insufficient evidence) and denial (actively
believing one or more of these claims to be false); yet most often the
usage of these terms is rhetorical, intended to exude either positive or
negative qualities.

As shown by the UNDP and University of Oxford (2021) survey
mentioned earlier in this chapter, the vast majority of people worldwide
accept the existence of anthropogenic climate change and recognise
its seriousness, yet there exists a minority that do not — and it is often
very vocal. There are a variety of reasons why individuals and groups
resist the facts of anthropogenic climate change, including attachment
to a high-carbon lifestyle, political opposition to environmental groups,
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and affiliation with far-right groups and parties. These propensities,
however, have been exploited and intensified by the deliberate efforts of
corporations.

The book and documentary Merchants of Doubt by Naomi Oreskes
and Eric Conway (2010) shows the history of corporate obfuscation
of scientific evidence that threatens profit-making activities. Despite
knowing the health risks of smoking from as early as the 1950s, the
tobacco industry adopted various techniques of distraction in order to
avoid regulation; these same techniques have been adopted by the fossil
fuel companies to protect their interests in the context of the developing
science on climate change. Alice Bell’s (2021) history of climate change
in fact shows the deeper roots of corporate efforts to support a carbon
economy: the early automobile industry coined the term ‘jaywalking’
in order to naturalise the predominance of cars on public highways and
criminalise pedestrian access. Climate denial campaigns have mobilised
a small number of recognised scientists who are climate sceptics (such as
Fred Singer and William Happer), along with specially created think tanks
and alliances with neutral-sounding names, such as the CO2 Coalition
(formerly the George C. Marshall Institute). The political lobbying is
supported by efforts to change public opinion through websites (for
example, Climate Depot, Watts Up With That?), books (for example,
Inhofe 2012; Morano 2018; Booker 2009) and social media activity.

The different types or strengths of denial outlined by Mann and
Toles (2016) and Coady and Corry (2013) show themselves clearly in
these activities. What we might call ‘full-fat’ denial involves questioning
or dismissal of anthropogenic climate change outright: examples here
include Marc Morano (see The Politically Incorrect Guide to Climate
Change, 2018) and the late Stephen Booker (see The Real Global Warming
Disaster, 2009). This position is becoming less common, and efforts have
moved on to the next two types. ‘Semi-skimmed’ denial — such as Bjorn
Lomborg (see Cool It, 2007) — accepts that temperatures are rising on
account of the burning of fossil fuels, but does not accept that the impacts
will be as negative as portrayed, and argue that there may even be some
positive benefits. ‘Skimmed’ denial accepts the existence of climate
change and its negative consequences, but questions the settled nature of
the science, and therefore of humanity’s response. Steven Koonin’s book
Unsettled (2021), for example, contrasts with the works mentioned above
as it takes a more measured approach. Written by a prominent scientist,
it does not deny climate change, but argues that climate scientists have
not been fully honest with the level of doubt around the topic. In their
eagerness to change public opinion and galvanise action they have
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papered over the cracks, and thereby undermined their own scientific
credentials and ultimately public trust. While it is hard to deny the need
for scientific honesty, Boslough (2021) counters that what Koonin and
others have done is to create a strawman, an easy target that does not
in fact correspond to the reality: climate scientists have never in fact
claimed that all aspects of the topic are settled or that there are not any
uncertainties in their calculations and predictions.

But rather than fitting neatly into one of these three boxes, or
clustering around different stages on Mann and Toles’s (2016) scheme,
proponents of climate change denial often combine positions, leading
to confusions and contradictions in their arguments. Booker (2009), for
example, moves between critiques of the methodology of the ‘hockey
stick’ study (Mann et al. 1998) and the inefficiencies of renewable energy
(with a particular hostility towards wind turbines), along with attacks on
the United Nations, European Union and big government. One thing that
remains unclear from the climate denial contingent is what the reasons
might be for scientists, politicians and activists in concocting this great
conspiracy of climate change. The three reasons given most commonly
are: (i) deliberate smuggling in of other political agendas, in particular
socialist, egalitarian and state-centric policies; (ii) self-interest — for
example, scientists wanting to obtain research grants and awards; and (iii)
mass hysteria, in the same vein as the documented instances in medieval
and early modern Europe. But none of these motivations seems sufficient
explanations for initiating such a giant endeavour, or correspond to the
way the global climate movement has operated in practice.

Yet, despite these inconsistencies in argument and the general lack
of evidence to support their positions, climate change deniers have been
effective in sowing the seeds of doubt and in holding their own in public
fora. As explored by Marshall (2014), spokespeople for the climate denial
lobby, such as Marc Morano, have proved themselves to be more adept
at the public communication game than climate scientists, and have had
some success in undermining the scientific consensus. While it may be a
minority of people who fully deny climate change, even a small amount
of doubt introduced can be harmful, given the difficulties of achieving
a radical shift in our individual and collective lifestyles and worldviews.
Now the fossil fuel lobby has largely moved from denial to delay and
distraction, a small amount of doubt can be highly conducive to buying
time to carry on making profits during a slow transition.

To a large extent, denial of climate change and rejection of the
policies designed to address it have little to do with the facts of the matter
but are more an emblem of allegiance. Marshall (2014) argues that, far
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from being swayed by the empirical evidence, the right-wing groups that
deny climate change hold rejection of the science as a badge of honour,
forging stronger affiliation with the in-group. Climate change denial is,
therefore, strongly linked in certain contexts with a range of other causes,
such as individual freedoms, the free market, small government and the
rejection of metropolitan liberal elites. Yet denial is not limited to these
right-wing groups. As Norgaard (2011) shows, even communities which
have knowledge and experience of climate change engage in an unwitting
‘socially organized denial’, by failing to make connections to human
actions — as will be explored later in this chapter.

There are significant implications of climate change denial for
universities, both in relation to science and its public communication, and
to the curriculum and processes of teaching and learning. These debates
will be addressed in the chapters that follow.

Knowledge in climate responses

It might be assumed that, once the scientific knowledge on the causes of
climate change and its impacts exists, then the epistemic problem would
be solved, that all we would need to do is ‘act’. Unfortunately, it is not
so simple. First, the complexity of the climate system and the human
systems interacting with it are such that the appropriate action does not
necessarily emerge from a good understanding of the causes and impacts.
For example, while we might identify accumulation of carbon dioxide
through burning fossil fuels as the primary target, stopping burning
fossil fuels requires a whole new body of knowledge around energy
usage in society, alternative energy sources and strategies for making the
transition. New technologies are required for bringing about other kinds
of solutions to the greenhouse gas build-up, such as carbon capture.

Moreover, mitigation is not the only challenge. Changes already
under way require us to adapt, and the long-term establishment of
a sustainable planet also requires us to regenerate. Adaptation and
regeneration are mostly local questions, contextualised and specific to
the unique geographical, cultural, political and economic conditions
of each place, and so require forms of knowledge that are grounded in
those places.

Finally, there is the ‘we’ in ‘what knowledge do we need’. The
globe is characterised by various forms of inequality and disparity, and
knowledge is not equally at the service of all. Furthermore, there is the
question of individual acquisition and uptake of knowledge, and the

KNOWLEDGE AND CLIMATE CHANGE

Yl



42

relationship with behaviour: it is not just a requirement of justice that
knowledge should be available for all of humanity, the very solving of the
climate conundrum depends on it. The educational challenge, therefore,
is how to ensure that all people understand the climate crisis and are also
equipped to do something about it.

This section will, therefore, address the question of the knowledge
that we need to respond to the crisis, and how it might be generated,
communicated and distributed. The first part will focus on knowledge
production (research, scholarship, application of knowledge and
innovation), and the second on the communication, distribution and
acquisition of knowledge by the broader population.

Generating knowledge

Knowledge production is highly incentivised in many universities.
Academics are normally committed to their disciplinary areas and have
intrinsic motivation to enquire and communicate about their chosen
areas. Academic career incentives reward success in grant funding and
publication. International university rankings are also heavily weighted
towards research, particularly publication in elite journals and volume
of citations. Most higher education systems also have academic freedom
as a core value and allow researchers space to pursue their own lines
of enquiry, even when these counter commonly accepted views. These
factors have ensured that, in the relatively short space of time since the
establishment of the IPCC in 1988 (although building on the scientific
groundwork of earlier decades and centuries), the academic community
has developed extensive knowledge on climate change, with an estimated
10,000 papers a year on the topic (Koonin 2021).

There have also been incentives to develop applied knowledge and
technological innovation. Following the model of the entrepreneurial
university (Marginson and Considine 2000; Shattock 2009), universities
have promoted partnerships with industry, established spin-off firms and
registered patents in an effort to boost their third-stream income, while
simultaneously generating new knowledge and products. These efforts
to find climate solutions have been encouraged by prizes and promises
of investment from prominent entrepreneurs such as Richard Branson
and Bill Gates.

Nevertheless, there are constraints on what knowledge is produced
and how it is distributed. The conducive conditions outlined above are
in reality restricted to the well-funded and prestigious institutions of
a few countries in the Global North: of the estimated 90,000 HEIs in
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the world (MacGregor 2022), only some 2,000 are even listed in the
international university rankings, and only some of those have the funds
and infrastructure to carry out complex scientific projects. For those
institutions that are less well funded and with lower public recognition,
even if they can carry out high-quality research, their opportunities for
publication and dissemination are constrained, particularly if they use a
language other than English.

There are also questions of public and private. The influence of
higher education on society is strongly dependent on the public good
nature of knowledge (Marginson 2011, 2018; Singh 2012; Unterhalter
et al. 2017). While it is possible to temporarily retain knowledge as a
private good (for example, through restrictions on intellectual property,
or through a selective intake of students), over time, this knowledge
tends to seep out and become generally available. This is not to say that
the knowledge produced is of equal benefit to all, or that all people are
equally well positioned to take advantage of it: economic and educational
inequalities ensure that there are significant disparities in the use made
of knowledge, even when it is publicly available. Furthermore, the cost of
access to new technologies in a market system can restrict its use to the
few, both internationally and within countries.

As discussed in an earlier treatment of higher education and
the SDGs (McCowan 2019), international rankings reward research
excellence, but give little recognition to the impact of that research
on society. The developmental model of university — which is oriented
primarily towards positive impacts on society, particularly in relation to
the most disadvantaged segments — is still alive but struggles for space in
the context of status competition and marketisation. Much research on
climate may not find an outlet in the top journals but may nevertheless
bring significant advances in understanding and positive impact on
the ground.

There are also questions of disciplinary divide. Most commentators
on the topic assert the need for disciplines to work together in order to
address the complexities of climate change. This combination might
be multidisciplinary (different academic areas working together but
remaining separate), interdisciplinary (different academic areas entering
into dialogue with each other, and modifying each other through
their joint working) and transdisciplinary (going beyond disciplines
altogether). Yet combining disciplines is a great challenge, on account of
the distinct sets of truth criteria, methodologies and values underpinning
each, and despite some efforts on the part of institutions and funders,
institutional structures and incentives remain disciplinary.
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It is also important to consider how these disciplinary perspectives
are balanced. A study by Overland and Sovacool (2020) showed that only
10 per cent of funding for research on climate change mitigation goes
to the social sciences and humanities, with the vast majority going to
science, technology, engineering and mathematics (STEM)! areas. Given
the roots of the crisis in political, economic and cultural spheres of society,
this disparity needs to be addressed. The growing field of environmental
humanities, and initiatives such as the UNESCO BRIDGES programme,
are making steps to address this imbalance.

Most obviously in relation to adaptation and regeneration, but
also for mitigation, research must involve non-university communities
(Rapley et al. 2014) — as will be explored in greater detail in Chapter 9.
The notion of ‘co-production’ — the joint creation of knowledge between
researchers and other citizens — has become something of a buzzword
in recent years, but in practice is rare. Co-production involves two
interconnected elements: in the first place, the involvement of different
actors (for example, university-based researchers and members of the
local community), but also the joining together of different modes or
traditions of knowledge and epistemologies.

Boundaries between different knowledge traditions - for
example, Western/non-Western and mainstream/Indigenous — are not
watertight. In so-called Western cultures there are strong historical
influences of non-Western knowledge, as well as diverse knowledge
traditions (for example, intuition and tacit knowledge — Binagwaho
et al. 2022). There remain very few Indigenous communities without
contact with other groups, and as a result, the circulation of hegemonic
knowledge traditions is almost universal. Nevertheless, there are
differences still evident, in relation both to what is known and how it is
known, and many are bound up also with the languages in which they
are expressed.

Why should these differences be of significance to climate action?
Mainstream Western science has proved itself to be remarkably adept
at identifying the principles of the physical world around us and using
that understanding as the basis for technological development. Yet given
the extraordinary changes in humanity’s perceptions of reality over past
centuries and millennia, only extreme hubris could maintain that the
knowledge currently held in Western academia is the final or the only
version of things. Epistemic humility is needed to understand that there
are other valid forms of knowledge and ways of understanding and living
in the world.
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Knowledge production and co-production, therefore, need to
engage with what might variously be known as local, traditional or
Indigenous forms of knowledge. There are three bases for this principle.
In the first place, it could be seen as a question of justice, a right — in
granting to all communities the respect due to their languages and
knowledge traditions. In this way, there has been attention of late to
questions of epistemic injustice: for example, the work of Fricker (2007),
distinguishing between ‘testimonial’ and ‘hermeneutical’ forms - the
former referring to the supposed unreliability of certain groups as sources
of knowledge, the latter to the lack of the conceptual tools to understand
their distinctive forms of knowledge. Second, it can be seen that there is
intrinsic value in different knowledge traditions — that is, they have value
in themselves, in that they provide either valid or desirable perspectives
on reality. Finally, there may be instrumental justifications. The last of
these is the most commonly cited — for example, in the use of Indigenous
knowledge of plants for medicines, or of weather patterns for disaster
risk reduction. An overemphasis on this last point can lead to problems of
instrumental co-production — how Indigenous knowledge can be used in
ways that select only those parts that fit with Western science (Goldman
et al. 2018).

There are strong arguments and many advocates for the inclusion
of Indigenous, local and traditional knowledge in climate adaptation
generally speaking (Byskov and Hyams 2022). In relation to higher
education specifically, engagement with these diverse forms of knowledge
is a challenge, on account of deeply entrenched epistemic norms. It is
important to emphasise that accommodating this diversity does not mean
displacing mainstream academic knowledge but placing it in dialogue
with other forms of knowledge (Santos 2015; 2017).

Building an ecology of knowledges in the university is no mean
feat. Even maintaining the use of multiple languages has proved too
much for higher education systems, which have in most cases remained
monolingual in the context of plurilingual societies, often retaining
colonial languages that are not widely spoken and increasingly moving
towards publishing in English. The greater demands of genuine
epistemic pluralism — beyond a more superficial valuing of Indigenous
knowledge of plants and weather, for example — require a major shift in
our HEIs, one that may call for the forging of a whole new institutional
type (McCowan 2021b). The steps that institutions must follow in the
interests of fostering epistemic pluralism will be outlined in the chapters
that follow.
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Acquiring and using knowledge

Different kinds of global crisis require different forms of knowledge
distribution. The threat of an approaching meteor can be staved off by
scientific understanding and technologies developed by a small group of
people in a single location, with their successful deployment — diverting
or destroying the meteor — benefiting all people in the world. While
some certainly argue that a solution of this kind can be found for climate
change, it is highly unlikely, given the need for changes in consumption
patterns, lifestyles, relationships to the natural world, distribution of
resources and so forth. While some individuals and communities may
have specialised knowledge and roles, all people need some knowledge
and understanding of the phenomenon.

The first question facing us is: what exactly do people need
to know? It is hardly feasible that everyone has as detailed and
sophisticated a grasp of all the issues as a professional climate scientist.
Yet everybody needs enough of an understanding of greenhouse gases,
the functioning of the atmosphere, the impacts of temperature rises and
so forth, that they are able to make changes in their own lives, and to
evaluate and either support or oppose the actions of corporations and
the policies proposed by their governments. The knowledge needed will
involve not only scientific evidence but also the political, economic and
cultural factors that determine, facilitate and constrain climate action:
not only propositional knowledge but also experiential learning, skills
and values.

There is, therefore, learning needed by all members of society, but
there are also individuals who have specific roles in relation to climate
change and who, as a result, require particular forms of learning.
These will include professionals working directly with environmental
or social questions relating to climate change, and scientists and
scholars researching the phenomenon, both of whom are most likely
to be trained in universities. This dual role for the HEIs — in forming
professionals and educating citizens — has particular implications
for the way climate change is addressed in the curriculum, as will be
explored in Chapter 7.

The second question is: how should that knowledge be communicated
and acquired? Public communication has been at the centre of the struggle
around climate in recent decades, pitting scientists and activists against
lobbyists and think tanks aiming to disrupt their messages, and against
governments that are slow to move and preoccupied with other issues. As
argued by George Marshall (2014), the climate science community has
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on many occasions been outmanoeuvred in the public communication
battle. Academics are having to shift from ‘throwing their papers over the
wall’ (Rapley 2023) and trusting that the public will take up their ideas,
to developing skills of accessible and persuasive communication. These
questions of public communication of climate, which are dealt with amply
elsewhere (for example, Marshall 2014; Rapley et al. 2014), will be taken
up again in Chapter 9.

Nevertheless, even fostering knowledge within the university space
encounters significant barriers. Knowledge and understanding exist at
different levels of depth and have a complex relationship with action. The
vast majority of people in the world now know about the existence of
climate change and recognise its dangers (UNDP and University of Oxford
2021), and yet the global community is not doing what it needs to in
order to address the issue. As Norgaard’s (2011) ethnographic study of a
small town in Norway shows, it is possible to be highly educated and well
informed about climate change, and still live in self-denial of the need
for change.

Educational aims have conventionally been split into knowledge,
skills and values. While the term ‘knowledge’ can also refer to acquaintance
or to know-how or procedural knowledge (closer to ‘skills’), generally it
is used to refer to the factual or propositional. To the knowledge element
we can add understanding, which is the deep absorption of knowledge
so it is grasped and becomes meaningful for the individual in question.
In the case of climate change, this will include, among other elements,
knowledge and understanding of the evidence surrounding changes in
temperatures over time, the causes of anthropogenic climate change in
greenhouse gas emissions, the aspects of human behaviour that lead
to greenhouse gas emissions and ways of absorbing carbon from the
atmosphere. The knowledge component is the focus of the widely used
Sulitest,? a tool designed to assess sustainability literacy among students
and the general public.

The term ‘skills’ refers to practical abilities to do things, rather
than just to know things. A distinction is often made between hard
skills — technical or profession-specific skills — and soft skills, which
are generic ones related to personal and interpersonal abilities such as
teamwork. In relation to climate change, skills needed may be those of
research and analysis, but also political skills of advocacy, organisation
and campaigning, and those related to environmental protection and
use of new technologies. Currently in vogue is the idea of twenty-first-
century skills (IT literacy, creativity, collaboration and so on), seen
as essential to address the challenges of our complex post-industrial
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societies, including climate change. UNESCO (2006: 21) provides the
following list of skills seen to be essential for addressing sustainable
development:

[Clreative and critical thinking, oral and written communication,
collaboration and cooperation, conflict management, decision-
making, problem-solving and planning, using appropriate ICTs, and
practical citizenship.

The development of these transferable skills has not always been seen
as the remit of the university. Those skills most naturally associated
with higher education are those of intellectual enquiry, including
textual analysis and inference, bibliographic searching, empirical data
collection, conducting scientific experiments, as well as debating and
public speaking. More specific skills of an academic nature are developed
in each discipline. Yet the massification of higher education in the
twentieth century has led to increasing numbers of vocational courses,
with more practical job-related skills, and an emphasis on employability.
These trends have opened up the range of skills in the purview of higher
education, although not without resistance.

Finally, there are values. Values relate to different spheres (including
aesthetic), but those most relevant here are the political and the moral.
We may see values as having intrinsic importance, but they also have
instrumental relevance in relation to climate change since they shape
beliefs, attitudes and behaviours. Values relating to climate change include
those relating to the natural world (what Orr (1994) calls ‘biophilia’), but
also those relating to social justice, equality and liberty. Since greenhouse
gas emissions are the result of social, political and economic organisation,
reducing them necessarily entails changing the organisation of society and
the distribution and use of resources. Global disparities bring into play
questions of climate justice and environmental justice more broadly, the
need to develop a ‘moral imagination’ (Reimers 2021) and the need to
understand the centrality of inequalities to the current crisis.

Knowledge, skills and values are all essential for human beings to
engage in climate action. Literature on the topic has shown convincingly
that simple awareness-raising and development of knowledge about
climate change is insufficient for ensuring action and changes in
behaviour (Anderson, A. 2012; Facer 2020; Facer et al. 2020; Monroe et
al. 2019; Rousell and Cutter-Mackenzie-Knowles 2020; Stevenson et al.
2017). Research by Ojala (2016) also shows the necessity of engaging
with climate change as an affective or emotional issue, not just a cognitive
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one. Others (for example, Nussey 2021) have argued for the importance
of cultural, artistic and aesthetic engagement with issues around climate.
The reality of university provision may be somewhat different, however:
the UNESCO (2019) analysis of country submissions under the UNFCCC
reported that, at the tertiary level, 75 per cent of courses focused on
knowledge, 0 per cent on skills and 25 per cent on socio-emotional skills.

We might question the divisions between these three elements of
knowledge, skills and values. The fragility of the distinctions between
them can be shown by their usage in different languages, even among
relatively similar languages such as those in the Indo-European family. In
Spanish and other Romance languages, for example, there are two words
for knowledge, which in some usages can distinguish between more
theoretical and formal knowledge (conocimientos), as opposed to more
practical or day-to-day knowledge (saberes). This distinction starts to blur
the line between knowledge and skills. We could also argue that it is hard
to extract values entirely from either knowledge or skills. The acquisition
of knowledge can lead to the development of certain values: prejudice
against migrants and foreigners may be based on misconceptions (for
example that they are ‘stealing our jobs’ or ‘sponging off the state’) that can
be shifted with exposure to the actual evidence; meeting and interacting
with people from a hostile outgroup (knowledge as familiarity) can lead
to seeing their common humanity and changing feelings towards them.
Likewise, skills — particularly complex sets of skills involved in trades and
professions — often come with an embedded set of values towards the
practice itself, such as pride or commitment to the high standards and
aesthetics of, say, glassblowing or landscape architecture. Similar debates
are played out in relation to critical thinking, which is, at first sight, a
skill or a set of skills but is hard to disentangle from the disposition to be
critical (Schendel et al. 2023).

The objectives of learning are often framed in terms of ‘competences’
or ‘competencies’ (for example, Burandt and Barth 2010; Barth et al.
2007; Pérez Salgado et al. 2012). Competences are another example of
the merging together of aspects of knowledge, skills and values, signifying
the combination of attributes necessary for success in a particular activity
or profession, or generally in life. This idea has become popular in the field
of education for sustainable development — for example, in the notion
of Gestaltungskompetenz (literally ‘shaping’ competence, or capacity for
transformation) in the German language debates. In the field of climate
change, there have been attempts to define competences in this way, with
Burandt and Barth (2010), for example, putting forward the following
set of four:
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1. analysing multiple networked, complex problems of (non-)
sustainable developments and the perspectives of sustainable
changes;

2. dealing with uncertainties and thinking proactively;

3. using, shaping, handling and sharing different sets of information
and knowledge;

4. assessments, ethical orientations and proactive thinking in order
to secure a capacity to act.

Competencies are seen to be a progressive approach to framing the
curriculum, since they move beyond inert knowledge content and
rigid disciplinary approaches and towards multidimensional and real-
life abilities, combining knowledge, skills and attitudes. Yet they bring
with them some other problematic elements. One of these is that
they represent an exogenous frame for learning: they determine what
individuals should be able to do and how they should act on the basis of
tasks or jobs that need completing. That may be entirely appropriate in
assessing individuals for a particular form of employment but fall short of
a holistic vision of education based on learner agency. Competence-based
frameworks do not always contain a sufficient element of criticality and
reflection, and in this regard can be more akin to training than education.
(This risk is real in the field of climate change, with technical approaches
bolstered by some of the international frameworks — Nussey 2021.) In
addition, if they are viewed as a rubric to be completed, they can ignore
the continuous dimensions throughout the whole of life: one does not
reach a point at which one has sufficient imaginative thought or problem-
solving and can stop developing them.

There are uses of competencies that avoid the above issues and
put forward more open conceptions of interculturality, empathy and
interdisciplinary work, on a lifelong basis. Nevertheless, even in these
instances, it is not clear whether the notion addresses adequately the
value dimension — for example, whether we should ever describe as a
competence a person’s commitment to protecting their community from
a mining project or campaigning for racial justice, or even treating their
work colleagues fairly and respectfully on a day-to-day basis.

Another distinction is useful here, that between learning about, for
and through, one that has been used in relation to education for sustainable
development (for example, Sauvé 1996), as well as citizenship education
and human rights education (Kerr 1999; McCowan 2009, 2013). In the
context of climate, this triad distinguishes between, in the first place,
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learning about climate change: the gaining of information on the topic
and understanding of the debates surrounding it, and therefore linked
strongly with the element of knowledge outlined above. The second —
learning for climate change — is primarily related to skills, although may
involve elements of knowledge and values as well, in developing the
capacity to act: either directly in climate change mitigation or adaptation,
or indirectly through campaigning, mobilising and influencing. The
third, learning through climate change, involves experiential learning,
taking place not in formal educational settings such as the classroom,
but through activities relating to climate change in broader society, such
as environmental projects, political action or community engagement
work. This final element may also involve acquisition of knowledge,
skills and values, but has some unique characteristics in that it goes
beyond simulations to show the messiness and blockages — as well as the
inspiration — of real-life settings. Nevertheless, these real-life settings are
unpredictable and not always accessible, and they may not provide the
best location for the development of knowledge and skills, so simulations
within the university space will also be vital. There will always be a place
for learning about and for, in addition to through.

There are strong arguments to suggest that what students should
learn about climate change should, to some extent at least, be determined
by what they want to learn about it. At the higher education level, student
agency in relation to learning is both possible and highly important,
and particularly in an area such as climate change in which they may
already have extensive engagement. Existing evidence shows that
university students are already strongly interested in and committed to
resolving climate change — a recent survey in the UK, for example, has
shown that 90 per cent of students are fairly or very concerned about it
(SOS-UK 2021). Coercion in this area appears to be unnecessary, as well
as undesirable. Monroe et al. (2019) conducted a systematic review of
the effectiveness of climate change education: while most of the studies
identified were at school level, 11 of the 49 were in higher education.
The main points emerging as key to success in these cases were: ‘(1) The
programs focused on making climate change information personally
relevant and meaningful for learners. (2) The activities or educational
interventions were designed to engage learners’ (original emphasis, p.
9). These findings show how important it is to contextualise the content
in ways that are relevant to students — either to their actual lives or
their course content — along with the use of innovative and experiential

pedagogy.
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This brings us to one of the most complex questions of climate
change education: the extent to which it should instil a particular set of
knowledge, skills and values, or alternatively leave students to critique
them, and allow them the autonomy to adopt alternative views. At first
sight, there appear to be strong reasons for promoting a predefined
set. Climate change is a crisis of potentially unparalleled proportions,
threatening to wipe out humanity, so is hardly a ‘take it or leave it’ topic.
Furthermore, there is a substantial body of coherent evidence on the
trajectory, causes and impacts, leading to clear implications in terms of
reduction of emissions of greenhouse gases. From the urgency, the gravity
and the need for action, it would seem to be possible to derive a clear
educational plan in terms of what all people must know and be able to
do - and indeed this has been the basis of much educational action in
relation to climate change.

However, while not dismissing the above out of hand, certain
caveats are necessary with this position. First, there are still a number of
unresolved empirical questions relating to climate change that require
further investigation: while anthropogenic global warming may not be in
doubt, our understanding of its speed, impacts and causes are constantly
being refined, and learners should be aware of the ongoing processes
of enquiry. Second, the response needed from the global community to
this critical challenge is far from straightforward, and even among those
who are both convinced of the reality of the climate crisis and committed
to addressing it there are a range of reasonable positions, involving
different combinations of energy efficiency, changes in consumer
behaviour, regulation of corporations, geo-engineering, absolute
reduction of resource use, redistribution and paradigm-shifting. It would
be entirely inappropriate to present students with a single solution to this
conundrum. Third, and most crucially, climate change education at the
end of the day is still education, so it must be part of the general process
of developing learners’ own understanding, enquiry and critique, rather
than unquestioning absorption of information or unreflexive training
or conditioning (Jickling and Wals 2008). After all, it was only through
this kind of critical scrutiny and challenging of existing beliefs that
breakthroughs in climate science and political action were possible in the
first place.

As stated by Facer et al. (2020: 3), SDG 13 on climate action:

. . . implies that there is a ‘settled’ and somehow agreed framing

of what constitutes climate change mitigation, adaptation and
resilience — and implies that the function of education is to
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‘promote’ this settled understanding, assuming a ‘deficit [sic]
knowledge approach that arguably seeks to fill in the so called
climate knowledge voids in learners’ heads, rather than to negotiate
mitigation, adaptation and resilience measures as appropriate in
each setting.

A predefined body of knowledge around climate change, or even a set of
competencies, therefore, while playing a role, will never be sufficient as
an educational programme in climate change. Ultimately, learners need
to develop agency, to engage in enquiry, construct their own perspectives
and generate new knowledge. Furthermore, the need for criticality —
and also imagination and creativity — lead us towards a model in which,
instead of predefined content delivery, students have ample opportunity
for self-directed and peer learning. These distinctions and considerations
will inform the reflections in the subsequent chapters on whether and
how the university should incorporate climate change into its educational
programme.

Notes

1  Some forms of STEM research carry greater costs on account of the equipment and logistics
involved, but this explains only part of the disparity.
2 https://www.sulitest.org/en/index.html
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4
Modalities and pathways of impact

References to higher education in international declarations on climate
and sustainability (if it is mentioned at all) tend to assume that its
function is to educate the youth — or more narrowly to train them for
specific jobs. Doubtless, the educational function of these institutions
is the most prominent, and perhaps important, one. Yet to assume that
universities function like primary or secondary schools for young adults
is to misunderstand them badly.

In the first place, HEIs have a diverse array of functions beyond
teaching and learning. In most cases, they conduct some research,
whether that is of a formal and public nature, through projects, labs and
external funding, or more personal, through enquiry and scholarship.
Often, they are engaged in the application of knowledge in more practical
ways, through technological innovation, consultancy, secondments and
evaluations for governments, companies or civil society organisations.
They also serve as archives of knowledge, traditionally through libraries
of books and journals and more recently through digital collections.
Larger institutions may provide services for the public, such as hospitals
and legal clinics, and in recent years it has been increasingly popular to
have spin-off businesses. HEIs are often residential communities with the
full array of services for their populations. The increasing complexity of
institutions through the centuries led Clark Kerr (1963) to coin the term
‘multiversity’ to describe this array of functions.

This multiplicity of activities means that the university is not only
a space for conveying ideas about climate change (for teaching it), but
also for creating knowledge about it (collecting evidence, interpreting,
theorising), for storing that knowledge and making it available to the
public, and for applying it practically to society. This chapter aims to map
these diverse functions in order to build a better understanding of the
institution’s contributions to climate action. It charts the different kinds
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of influence that these functions have on climate via a series of pathways
— passing through the people who come into contact with universities,
broader societal trends and the natural environment — and the ways in
which these pathways interact. Some examples are given here, although
fuller exploration of these different spheres of action is provided in the
chapters that follow.

Like all frameworks, the one provided here is a painted portrait,
highlighting certain characteristics of the subject and obscuring
others. And, like all analysis, it artificially divides and separates what
might otherwise be understood as an indivisible whole. But in order to
explore and understand phenomena some kind of map is needed, even
if we discard it at a later point. As will be drawn out more fully in the
conclusion, this kind of scheme can help us to document and appreciate
the extensive work that is already being carried out in higher education
to address the climate crisis, to assess its effectiveness in practice and to
identify gaps, as well as providing a basis for planning and future work.

Five modalities of the university

University activities can be divided in different ways, the most common
being the triad of teaching, research and community engagement.
Scholars of higher education have, at times, broken these activities
down into a larger array of functions. In relation to climate change
specifically, Henderson et al. (2017) based their analysis around five
domains: governance (institutional priorities, values and proclamations),
education, campus operations, research and community outreach. Findler
et al. (2019a), focusing on the broader area of sustainable development,
identified five similar areas: education, research, outreach, campus
operations and campus experiences, in addition to an integrative impact
of the HEI as a whole. These schemes do not present major divergences
but highlight specific areas for emphasis. For the purposes of this book,
the university will be understood as having five modalities of action,
as previously outlined in McCowan (2019): education, knowledge
production, services, public debate and campus operations. Here, the
broader learning acquired by students that is designated by Findler et al.
as ‘campus experiences’ is included under ‘education’, while governance
(outlined in Henderson et al. 2017) is not considered a separate domain,
as it is understood to be underpinning and expressing itself in relation to
all of the areas.
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The five modalities employed in this book are outlined in Figure
4.1, along with some examples of activity in each. The first two
modalities — education and knowledge production — correspond to the
most recognisable ‘pillars’ of the university: teaching and research.
The first, education, refers to the role of the university as a space for
learning, and for personal, civic and professional development. It is the
most prominent function of the university, and many HEIs only have
this function. Knowledge production, on the other hand, involves not
the transmission or facilitation of knowledge, but its generation, and
normally arises from research and scholarship carried out by academic
staff, but in some instances also by students and community members.
This modality includes not only basic and blue skies research, but also
knowledge applied to the practical demands of government, industry
and civil society organisations, the development of new forms of
technology and innovation more broadly.

In conventional categorisations, the third pillar of the university
(in addition to teaching and research) is the least well defined, and
is variously known as service, community engagement, extension or
third-stream activity. It refers to those activities of the university that
connect directly with external communities — that is, not with their own
staff or students. Here, these activities will be divided into two as they
constitute very different types of work: provision of services and public
debate. In relation to the former, there are services delivered directly
to communities — for example, running a health or legal clinic that
community members can access, monitoring levels of air pollution to
provide information on when it is unsafe to go out, or offering a short
course on business French. This category also includes services provided
to government, organisations and business, such as consultancy and
secondments.

Yet there is a broader set of public engagement activities that
relate to debates in the public sphere, taking place through the ideas
put forward in formal research outputs, such as journal articles, which
filter their way through the media into public discussion, or through the
direct engagement of staff in the media or social media. In some cases,
universities will have their own media outlets, such as newsletters, blogs
and radio or even television stations. This modality can also express
itself through the political involvement of staff and students, their
participation in campaigns and protests, and in other forms of direct
action. Universities can also serve as sites (either physical or virtual)
for hosting and encouraging deliberation and debate, as discussed by
Marginson (2011) in relation to the ‘public sphere’ mode of the public
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good. The level of influence on public debate differs markedly between
universities, between countries and from epoque to epoque, and is very
hard to gauge, but undoubtedly represents a significant influence of the
institution on society.!

The use of the term ‘services’ here might raise some eyebrows,
given the associations of service delivery with neoliberalism, and
its apparently monodirectional dynamic — sending something from
university to community. Most in the field prefer an expression like
‘community engagement’, which allows for multiple and diverse forms
of (bidirectional) interaction. As explored further in Chapter 9, this book
also endorses these forms of interaction in a normative sense. However,
for an analytical scheme, the term community engagement lacks
precision. What goes under the umbrella of ‘community engagement’
could variously be education (for example, a series of workshops on
forest regeneration organised for community participants), research
(a collaboration between university staff and community members to
collect data on growth rates of newly planted saplings), service provision
(the building of a greenhouse for keeping seedlings) or public debate
(joint construction of a manifesto on reforestation for influencing local
policy). While the partners and relationships may be similar, the kinds
of activity and their implications are very different. This scheme in fact
focuses on one part of the puzzle — what the university does — rather
than the actions of its external partners and interactions with them: the
latter are, of course, important but can only be adequately covered by
other frameworks.

There is a sphere of university activity that does not represent the
core purpose of the institution, but is nevertheless very relevant to climate
change, and that is its operation as an institution and as a campus. As a
community and as an organisation, the university manages its finances
and its human resources — purchasing equipment, using fuel, selling
food and merchandise, and in some cases making investments — and all
these activities have implications in terms of mitigation and adaptation
of climate change. In some cases, universities own land beyond their
immediate campuses, and make decisions about the usage of that land,
for agriculture, forestry or commercial developments. The fifth modality,
therefore, covers this area of campus operations. In this category, we
might also include the travel undertaken by international students, a
significant source of carbon emissions: while these activities may often
be categorised within the ‘education’ category, it is not strictly a result of
the teaching and learning itself, but of the logistical organisation of the
institution and its members. For some institutions the goal in terms of
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campus operations is to become carbon neutral or net zero — which can
involve not only reducing emissions, but also offsetting through carbon
credits or sequestering carbon. The five modalities are represented in
Figure 4.1.

These five modalities are not quite exhaustive of all of the activities
of the university. As outlined in the discussion of ‘functions’ in McCowan
(2019), there are also the activities of archiving and validation. The
former involving libraries, collections and information services has
certainly become less important in the internet age, with a move from
physical to digital storage of information and the consequent ease of
distribution, yet universities still retain an important role in relation to
specialist collections, physical artefacts and, more broadly, in curation.
Validation is still a highly important function in terms of certification of
degrees (individual knowledge) and peer review in academic journals
(collective knowledge). We could understand the individual and
collective knowledge validation functions as being part of education
and knowledge production modalities respectively. However, it must
be recognised that there are elements of science and scholarship, and
activities of the academic community more broadly, that cannot be fully
captured in this scheme.
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Figure 4.1: University modalities.
Source: The author.
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For each of these five modalities, it is important to observe three
characteristics: the action itself, and the nature and extent of activity
undertaken within each modality; the interaction between them; and
the impact they have on the society outside.? The most straightforward
of these characteristics is the first. We can identify the extent to which
institutions carry out particular actions: for example, an institution
may be involved predominantly in education, or it may be a research
organisation, but with graduate-level courses. Some universities have
extensive work in the area of delivery of services to community and public
engagement. The nature of these activities also differs markedly. There
will be different focal points, involving various actors and underpinned
by diverse values. Crucial here is the extent to which the modalities
are oriented towards public and private good (Marginson 2011, 2018;
Singh 2012; Unterhalter et al. 2017), and, in relation to climate change
specifically, the extent to which those actions are relevant to adaptation
to and mitigation of climate change.

Can we determine that certain of those five modalities are the ‘core’
business of the institution and others more peripheral? That may be
possible if it can be shown that some are dependent on the existence of
others. Services and public debate for the most part depend on education
and knowledge production as they are an application, extension or
broader communication of those activities. Campus operations constitute
the organisation of the other activities so are certainly dependent on
them. Do education and knowledge production rely on each other?
While they can be strongly interrelated, it is possible for them to exist
independently: there are research institutes that only have this function,
and it is also possible only to be an education institution, teaching the
broader store of humanity’s knowledge, rather than the knowledge it has
itself created.

Another criterion determining core status might be those activities
that can only — or most effectively — be carried out by the university.
Education and knowledge production would seem to fit this category,
particularly when they are intertwined. On the other hand, universities
may offer valuable provision of hospitals and legal clinics, but these
services could be delivered by other institutions. For both of these
reasons, therefore, both education and knowledge production would
appear to be the ‘core’ activities of the institution and the other three
emerging from them (on Figure 4.1, for ease of visualisation, they are
side by side but a layered representation may be more reflective of this
dependency). Nevertheless, each of the five has its own independent
dynamics and emergent characteristics. New knowledge can be created
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through public debate and community work, in ways that might depart
from the basic research developed in the university and be unanticipated
by those involved.

Regardless of their analytical relationship, in practice there do
exist hierarchies and power disparities between these different areas.
Research has pride of place in the contemporary elite university,
bolstered by the weighting given to it in international university
rankings. Community engagement in its different forms usually occupies
a subordinate position, either with a posture of beneficence towards the
less enlightened external world that finds space when academics have
time, or with a commercial orientation that aims to generate income
for the institution. Some more subversive approaches may attempt to
revert that imbalance, as with, for example, Santos’s (2004) ideas of
counter-extension, in which the university draws on and learns from the
knowledge from the community. In some cases, the university may be in
a subordinate position to the external ‘community’, when the external
actor in question is a government or powerful corporation, and is the
university’s paymaster.

It is also important to consider the interactions between the five
modalities. An institution may have greater or lesser porosity between
these different activities (McCowan 2019). Just as with the curriculum
and disciplinary distinctions — analysed by Basil Bernstein (1971) in
terms of weak and strong classification and framing — the modalities
vary from institution to institution in the extent to which they are
merged or held separate, and whether there is movement of people and
ideas between them. Most commonly discussed is the teaching-research
nexus, the extent to which lecturers incorporate their research findings
into taught courses, or alternatively the opportunities available for
students to participate directly in and benefit from research projects.
Community engagement work, either of the service delivery or public
debate type, can also draw to a greater or lesser extent on research
and scholarship carried out within the university. The fifth modality of
campus operations will necessarily have a very high level of interaction
with the others, since by its very nature it underpins all of the core
functions of the university.

There may also be different types of interaction — it may be a simple
sharing or diffusion of material from one to the other. So, for example,
a new technique for low-cost water purification developed within the
university may be rolled out to surrounding slum areas. Yet, in other
cases, the value of the interaction may be greater than the constituent
parties: so, it may only have become possible to develop the low-cost
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water purifier through the engagement work between scientists and
community members, drawing on the experience of both (in other words,
co-production).

There are different ways in which interaction between the
modalities can manifest itself and be achieved. First, the modalities can
be aligned through the design of university leadership or strategy. For
example, structures or incentives might be established so that taught
courses, research agendas and community engagement programmes all
adhere to an institutional principle (take, for example, the five grand
challenges of my own institution, UCL: climate crisis, data-empowered
societies, inequalities, mental health and well-being, and intercultural
communication). In this case, there is not necessarily any direct
interaction between the modalities, but they are brought into line with an
external principle or edict. Second, there may be a flow of influence from
one or more of the modalities to the others. So, for example, a research-
intensive institution may show strong uptake of the ideas generated
through its research programme in all of its other activities. The third
type of interaction — cross-fertilisation — also shows direct influence but,
instead of a one-directional flow, involves actual encounters between
people and between ideas, and joint change. An instance of this is
provided in the Climate-U project (Sasidevan and Santha 2023): as part
of the Master’s in Livelihoods and Social Work, the Tata Institute of Social
Sciences in Mumbai has incorporated principles of participatory action
research into the programmes for all their students. Each student spends
a period in a rural village working with villagers on an environmental
and social development project, then writing it up for their dissertation:
thereby integrating elements of teaching and learning, research and
community engagement.

We can therefore observe four kinds of relationship that the
modalities can have on each other: (i) separation —little or no interaction;
(ii) alignment — top-down steering to ensure that all follow the same
principles; (iii) influence: one or more of the modalities determining
the content of the others; and (iv) cross-fertilisation: contact of
people and ideas leading to mixing and synergies. From a normative
perspective, there is clearly much to be lost from low levels of porosity
between the modalities. Inert and out-of-date curricula result from
isolation from research, while the possibilities of research are limited
without engagement with external communities, and students miss
out on learning opportunities without engagement in their campuses
and beyond. The value of these interactions between modalities is
brought out strongly in Dilly Fung’s (2017) Connected Curriculum, for
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example. We can start to see the possibilities and perhaps the need for
intermodality and transmodality work — just as we can interdisciplinary
and transdisciplinary curriculum and research.

Finally, there is impact. This element concerns the outcomes of a
particular activity: for example, the effect of an undergraduate course
on the life and work of a graduate, or the changes in society resulting
from research in biochemistry or anthropology. There is a high degree
of complexity in gauging impact, in the first place due to challenges of
tracking and attribution (McCowan 2018). We would expect history
graduates to have developed a set of positive values, knowledge and skills
through their studies, and that those qualities would positively influence
their lives, work and interactions with others subsequently. Yet it would
be almost impossible to fully gauge the millions of interactions they
will have with others through the course of their lives. Second, it is not
easy to attribute changes that are observed in the outer society directly
to the influence of the university. While history graduates may be using
documentary analysis and critical thinking skills in their environmental
work as civil servants, it is hard to say what is down to the impact of the
university, and what the impact of their previous schooling, spare-time
reading, interactions with family and so forth.

So, the impact of the university in these diverse areas is extremely
hard to gauge with any precision (McCowan 2022). Nevertheless, it
is important that we attempt to do so, while acknowledging that any
endeavour of this sort will be an approximation. The following section
outlines an attempt to understand this dimension in greater detail, and
outline the pathways through which the university can have impact,
relating them specifically to climate change.

A framework of university impact on climate change

The visual model (Figure 4.2) representing the trajectories of impact
contains four stages, starting with the university itself, divided into the
five modalities outlined in the previous section. It shows the general
movement of impact of the university on society and the natural
environment from left to right across the diagram, as well as the feedback
loops from right to left, indicating the effects of the environment on
society, and of society on the university.

The stage of ‘university’ involves primarily the actions of its members
— staff and students — but also those of the institution itself, in terms of
its organisational structures, carbon emissions and investments. After
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Figure 4.2: Stages of impact of the university on climate change.
Source: The author.

the university modalities, come ‘bridging actors’: the groups outside the
university that have direct interaction with it. Most obvious of these, and
by far the most numerous, are the students, who having left the university
go out into the world as graduates. Universities also have direct contact
with external communities, including businesses, government and
members of the local community, through their research and community
engagement work. Universities deliver services to these organisations
through consultancy work, running projects, industrial collaboration,
writing reports, seconding staff members and so forth. Some
organisations also commission research from universities — although this
is normally limited to businesses, foundations, large non-governmental
organisations (NGOs) and government departments. These actors are
designated ‘bridges’ since, in addition to receiving impact themselves,
they also serve as conduits of impact to the broader society.

The next stage is that of society as a whole. In this case, it is not a
question of contact between the university and specific people, groups or
organisations. Instead, it is a more diffuse interaction of ideas, products
and influences, one that is harder to chart and attribute. So, for example,
the university may develop a vaccine that is adopted for general use, or
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achieve a breakthrough in mathematics that influences a new generation
of computers used at home and in the workplace. In this case, the impact
goes straight from knowledge production to society, highlighting that
these benefits occur, even when individuals have not been directly
involved in the process or commissioning of research. In other cases, it
may be a question of knock-on impact, going via the bridging actors stage
- so, for example, when others are subsequently influenced by the work
of professionals who have been trained in universities. (These different
trajectories are outlined in Figure 4.3.)

What this means, therefore, is that universities, through the
education modality, influence society as a whole, even those members
who have not attended university. This influence occurs through the
knock-on effects of the learning acquired by graduates, primarily through
their employment, but also through their civic participation and personal
lives. So, all people benefit from the teaching and learning taking place in
university through the subsequent work of doctors, engineers and social
workers, for example. There is extensive empirical evidence (for example,
McMahon 2009; Bynner et al. 2003; Oketch et al. 2014) showing the
general impacts of graduates on society in the areas of stronger support
for democracy, human rights and environmental protection, lower crime
rates, gender equality, and better nutrition and health.

Universities also have an impact on society through public
engagement activities. In some cases, these activities may be closely
related to knowledge production: for example, media discussions of
research that has been carried out, or popular books and television
programmes on science — of the kind produced by Richard Dawkins and
Brian Cox in the UK. In other cases, they may not be directly connected
with research carried out in the university and may involve political
opinion, expressed through social media or formal media channels, or
other commentary on society, with some academics taking on the ‘public
intellectual’ role.

The influences of the university on society at this stage may
involve concrete changes in the lives of individuals (protection against
an infectious disease) or shifts in their thinking (understanding the
impact of livestock farming on greenhouse gas emissions). Yet it may also
contribute in a more diffuse way to the constitution of economic, political
and cultural structures in society, influencing norms and social practices,
as well as policies and institutions.

Finally, there is the fourth stage, the ‘ecosphere’. Here the emphasis
moves from human societies to the natural world, and the influence that
the former has on the latter. For the most part, the influence is mediated
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by the communities that have direct contact with universities, and the
knock-on impacts on society, that is, via stages two and three. In some
cases, there are direct impacts — for example, through campus operations,
with the effects of energy usage, recycling, procurement policy and so
forth. It is important to point out that the impacts at this final stage are
normally only observable in the long term, and as part of the general
human influence, rather than being easily isolated in the short term.
This framework focuses mainly on the flow of movement from
left to right, but the inclusion of the feedback loops shows that there
are, in reality, flows of different types in both directions. The natural
environment can have significant impacts on society and universities,
including destructive ones, and there are also impacts from society and
its different actors on the university. While Figure 4.2 acknowledges these
potential effects (ones that make necessary the adaptation pathways), the
main focus in this book is on the impacts of higher education on climate.

Mitigation and adaptation pathways

The following are some possible trajectories in practice of the positive
influence of the university on climate change, as shown in Figure 4.3
below. A total of 15 pathways are outlined, 10 of mitigation (labelled with
M) and 5 of adaptation (labelled with A). These do not quite represent
an exhaustive list — there are other conceivable routes — but they do
constitute the most important and most commonly observed ones.

This figure has only assessed pathways for mitigation and
adaptation, but pathways could also exist for regeneration — following
similar trajectories of interaction between the university and external
elements, but with some divergences in activities and outcomes focused
more on the revitalisation of ecosystems for long-term sustainable living.
The key in Table 4.1 provides an additional explanation of the pathways
and the actions and impacts occurring at each stage.

As is evident in Figure 4.3, all of the pathways start with one of the
five modalities, but do not follow a uniform course, and do not necessarily
manifest at each of the four stages. First, adaptation measures do not aim
to bring about an impact on the ecosphere, so they do not ‘reach’ the final
stage. And second, for mitigation measures, some of these occur within
the university, some in specific individuals, communities or institutions,
while some require widespread societal uptake. In some cases, the
influence goes directly from university to ecosphere — for example, in
the case of pollution emitted by university buildings. Initiatives relating
to mitigation, by definition, involve the impact continuing all the way
through to the ecosphere.

UNIVERSITIES AND CLIMATE ACTION



There are a larger number of pathways relating to mitigation,
not because of its greater importance, but because of the complexity
of its trajectories. While the pathways are identified as being either
mitigation or adaptation, it might be possible for actions taken to
constitute both at the same time. In practice, many actions that are
adapting to climate change may also be mitigating it — for example, tree
planting can reduce risk of flooding and also reduce levels of carbon
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climate change.
Source: The author.
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dioxide in the atmosphere — but the pathways are kept separate here for
analytical purposes. Curricular interventions will very often deal with
both these questions simultaneously, and buildings can be designed to
be at once more resilient to extreme weather and more efficient with
energy. Some examples of impacts for each of the pathways are outlined
in Table 4.2.

The pathways outlined above, and examples accompanying them,
assume that these influences will be positive. However, it must be
acknowledged that negative influences are possible, and do actually
occur in a number of cases. Universities emit greenhouse gases — directly
through their own campuses, as well as through the travel undertaken
by their students and staff, and in some cases through their investments
in fossil fuel corporations (Grady-Benson and Sarathy 2016). Public
engagement can have a negative impact in cases where professional
scientists, or those with scientific training working for lobbying
organisations or partisan think tanks, act deliberately to obscure public
understanding of science or to propagate mistruths. Examples of this
type are detailed in relation to the tobacco industry and global warming
in the book and documentary Merchants of Doubt (Oreskes and Conway
2010). Some potential negative impacts for each of the mitigation®
pathways are outlined in Table 4.3.

In some cases, therefore, universities need to develop new lines of
work that can have a positive impact on climate change; in many cases,
however, it is a question of turning around existing negative impacts, or
neutral influence, into positive influence. For example, university-based
engineers may continue to contribute to infrastructure development, but
utilising net zero technologies. The notion of embodiment (McCowan
2019), therefore, becomes relevant here. One of the ways in which this
framework can be used is to allow universities to assess the alignment of
the work they are doing in these different areas with their overarching
aims - to determine whether a mission to support the SDGs, for example,
is being supported in all the different aspects of the work undertaken
by the institution, or whether there are positive and negative influences
running through different pathways.

Characteristics of the model

The relationship between higher education and climate change shows
many of the characteristics of complex systems, as outlined by Tikly
(2019) and discussed in Chapter 2. Complexity is a characteristic of the
climate system generally, of the higher education system, and of the
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interaction between the two. As discussed above, the system has multiple
positive and negative feedback loops, and, being an open system, what
happens inside and outside the university constantly modify one another.
There are some elements of autopoiesis here, although it is not necessarily
a self-regulating system in the sense of maintaining equilibrium, and
there are many instances of instability.

Importantly, the system has the quality of ‘emergence’ — new
action or being that evolves from the interaction between the elements,
and which is not present in the original components. This quality is
particularly crucial given the nature of the university as an institution
focused on open-ended enquiry and the quest for human understanding
(Collini 2012). Education and knowledge production have particular
characteristics in that they involve reflection, enquiry and creation
of ideas, and as such can modify their own nature in the course of the
process. To give an example, a student may start out with an intention
to pursue a course in business studies so as to become a successful
entrepreneur, but through the process of reflection engaged in during
the course decides to abandon this life course and become a Greenpeace
activist instead.

At first sight, Figure 4.2 may give the impression of being a closed
system, but only because it cannot represent all the external factors that
can influence the processes. Crucial among these are the dynamics of
political economy that support or constrain change, constituting the
‘conditions of possibility’ discussed by Unterhalter et al. (2017). Clearly,
the work of the university does not emerge from nothing, and a complete
understanding of the dynamics involved would include the constitution
of the different modalities — why do education, knowledge production
and so forth appear in the way they do? These are highly complex
questions and involve a combination of immediate and direct factors,
such as higher education policies and resourcing for the sector, and
the preparation provided for students at lower levels of the education
system, as well as deeper historical factors such as models of university
and epistemic traditions. The purpose of this analysis is not to provide
an account of the roots of university practice, so this part of the system
has been left implicit (some discussion of these factors at the global level
will be provided in Chapter 5). Nevertheless, through the feedback loops
coming back from community, society and ecosphere, the framework
acknowledges that there are extensive impacts back on the universities
themselves. Furthermore, the arrow to the left of the university column
(Figures 4.1 and 4.2) shows the interrelationships between the modalities
and the influences that they have on each other.
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Like all representations of human systems and dynamics, the neat
separations between different stages and actors do not quite capture the
reality: for example, people who are in the ‘graduates’ box (Figure 4.2)
are simultaneously community members and work for governments,
businesses and NGOs. Graduates act as agents of knock-on impact on
others in society (for example, through their work as lawyers or computer
engineers), but are also influenced by the work of other graduates in turn,
and directly by the actions of the university. So the same people can be in
the ‘bridging actor’ stage as in the ‘society’ stage, but fulfilling a different
role in each case. Nevertheless, it is useful to separate out these categories
in order to understand how these people mediate the influences of
universities in different ways depending on the roles they are playing.

Figure 4.2, of course, does not attempt to portray the entirety of
the learning system - formal, non-formal and informal — and all the
processes of knowledge production in a society, a task which would barely
be possible in a single representation. The attempt here is only to look
at how universities interact with climate change. In addition, it cannot
capture all the purposes and actions of universities, and their interactions
with different spheres of society, but focuses only on those of relevance
to climate change. Even in relation to climate, the interactions are more
extensive than those represented through the pathways. For example,
community members are involved in knowledge production through
participating in focus groups, clinical trials and so forth.

In an earlier study of impact (McCowan 2018), six dimensions of
impact were identified: source, form, trajectory, intensity, timescale and
destination. Of these, source, trajectory and destination are represented
in Figure 4.2, indicating the ‘origin’ of the impact (say, a research project),
its ‘trajectory’ (uptake of a new development by a solar panel company)
and its ‘destination’ (public administration buildings seeking to go carbon
neutral). The usual caveats are necessary here around isolating causes
and effects: these impacts do not originate purely in the university, they
do not move on an entirely linear course, and they may have diverse
destinations of impact — so the pathways charted are approximations
rather than absolute categories.

However, we also need to take into account the other three
dimensions of impact: form, intensity and timescale. As regards form,
the flows along the arrows in Figure 4.2 involve ideas and actors. While
the two cannot exist separately, there is some distinctiveness of each: an
output of the university might be a research paper — take, for example,
Mann et al.’s (1998) seminal article on changes in climate, which led to the
popularisation of the ‘hockey stick’ graph. The article is, of course, created
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by human beings, and is subsequently used by them, but the output itself
is not in the form of a person, and is not confined to a particular person
or set of people in its subsequent trajectory. In observing the impact
of universities through ideas, we can distinguish between economic,
political and cultural spheres — which, while all having a knock-on effect
on climate change, will do so in different ways.

On the other hand, the output of the university might be in the form
of persons, say a graduate in marine biology, who then goes on to work
in the field of conservation of ocean life, and make a positive impact in
that area. The graduate has acquired ideas within the university, and is
employing them in her work, but it is not a specific idea or set of ideas
that is making the impact, but the human being who combines them in
particular ways in response to a specific set of external circumstances
and problems to solve. In addition to ideas and actors, some outputs
of the university are material products — for example, more affordable
solar panels or a new form of combustion engine used in aeroplanes to
lower emissions.

The intensity of these different forms of impact varies greatly,
depending on the ‘force’ of the original intervention by the university and
the resources deployed to maximise its impact subsequently. There are
also variations of intensity depending on the stages through which the
pathway passes, and the breadth of its reach — having potentially a strong
impact on a small group of people, or a more diffuse influence on a large
group or on humanity as a whole. Universities emit carbon dioxide, which
has a direct impact on the atmospheric conditions affecting the climate,
yet the emission constitutes a small proportion of all the carbon dioxide
in the air. On the other hand, the education provided by universities may
have a profound impact on the life of an individual, enabling further
knock-on effects — perhaps enabling her to obtain a job in a local council,
through which she is involved in establishing stricter regulatory codes
to reduce the number of high-polluting vehicles. Any single action by a
university will, of course, have a very small impact on temperature rises,
although taken together the effects may be substantial.

Lastly, there is timescale. There is a time lapse between the different
stages — between those actors who come into direct contact with the
university, the broader society and then onto the ecosphere. In the
framework put forward by Findler et al. (2019a), there are two stages
of impact — direct and indirect; the former evident in the short term (for
example, use of research findings by a corporation), and the latter in the
longer term (changing business practices). Direct and indirect impacts are
indicated on the framework presented here, but should not necessarily
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be identified with the different stages of ‘bridging actors’ (direct) and
‘society’ (indirect): in some cases, there may be direct impacts on society
as a whole (development of new electric car technology), and even some
direct impacts on the ecosphere (reduction in greenhouse gas emissions).
Direct/indirect should also be distinguished from short/long term,
although they may often coincide.

Nevertheless, there are significant differences of timing in the
different forms of impact, which must be borne in mind given the urgent
and time-bound nature of climate change itself, as well as the pressures
on universities to show immediate tangible results of their work to
justify their funding. The timescale element may interact with the other
dimensions of intensity and form: the type of impact in question may
change over time, or it might vary in its strength, either building up with
time or dissipating.

A final point is that none of the pathways represented in Figure
4.3 are inevitable, and there is a degree of unpredictability in all the
trajectories of impact. First, human agency ensures that the processes and
outcomes of teaching and research are inherently unpredictable: while a
lecturer may have a particular learning outcome in mind, and a researcher
a question to be answered, the process of pedagogical interaction or
enquiry may end up leading to quite a different end point. And second,
the complexity of the climate system ensures that even well-thought-
out intentions may have unexpected environmental consequences. This
element of uncertainty does not require us to abandon all modelling of the
processes, but to let go of any rigidity in our application to actual contexts.

Final reflections

The framework outlined in this chapter is both analytical and normative.
In an analytical sense, it sheds light on what the university is doing,
on the diverse pathways through which it has an impact on the society
outside, and the likely effects on climate change. It puts forward a frame
that highlights first the trajectory of impact (moving from one of the
five modalities of the university to various bridging actors, to societies
and to the ecosphere), and identifies form, intensity and timescale
as key dimensions to be observed. It can serve, therefore, as a tool for
researchers in locating the focus of their existing research onto the
broader map of university action, and also in drawing attention to new
elements of the process.
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Taking a broader view of the literature as a whole, the framework
can reveal the emphases and also the silences and gaps. Research to
date has focused predominantly on just some of these pathways (M1,
M2 and M10) - those relating to changes in the curriculum, and campus
sustainability. There has been less attention to the knowledge production,
public debate and service provision activities of the university, and as a
result we have only a partial understanding of the role of universities
globally in these areas.

From a normative perspective, universities can use this framework
to ensure that action is being taken across the diverse spheres of activity
of the institution, and to assess the extent to which potential synergies
are being exploited. There has been a welcome increase in attention
given to the environmental impact of university buildings, procurement
and energy usage, along with efforts to measure and audit progress in
these areas (Findler et al. 2019b; Vaughter et al. 2013). Yet the efforts
of universities in other areas have been more limited (Henderson et
al. 2017). While there has been an increase in taught courses relating
to climate change, and some integration into natural sciences and
engineering, the topic is only sporadically covered in other disciplinary
areas (Vaughter et al. 2013). There is extensive research on the climate
itself but much more work is needed in social sciences, arts and
humanities to capture the deep societal roots of the question. Work in
the areas of service delivery, public awareness and outreach (Hansen
and Lehmann 2006) can be expanded significantly. Finally, a perennial
challenge for universities is in ensuring that interactions between the
modalities are maximised, synergies exploited — most obviously between
teaching and research, but community engagement work and the campus
too — and conflicts avoided. An ever-present contradiction, for example,
is between the sustainability principles espoused by universities and
their internationalisation strategies — usually involving extensive travel
of students and staff with corresponding carbon emissions.

Clearly, these actions taking place within the university do not
occur in a vacuum. As argued by Robinson-Pant (2020), the danger with
systems thinking in education is to understand them as closed systems
— the framework outlined above is subject to constant influences from
the society outside, and also generates its own emergent dynamics. The
actions within each of the university modalities are made possible by
political, economic and cultural forces acting on the university, and are
more immediately conditioned by prevailing higher education policies,
at the current time dominated by a combination of marketisation, status
competition through national and international rankings, and an incipient
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process of unbundling* (Marginson 2011; McCowan 2017, 2019). Higher
education is also locked in a perennial tension between the production
of private goods, which are disproportionately co-opted by privileged
groups, and the production of public goods that can benefit all in society.

Chapter 5 will outline some of these global dynamics relating to the

hierarchies and disparities of funding and prestige in the international
higher education system, and assess how these pathways of impact
on climate change manifest themselves when we look beyond the
institutional to the systemic level.

Notes

1

There are some areas of ambiguity here: massive open online courses (MOOCs) represent a
liminal case, as they might be considered either education or public engagement. If the MOOC
is part of a formal taught course, then it is more appropriate to consider it education, and if it
is made available with open access for all without assessment, then public engagement. It is
acknowledged that there are, in all cases, blurred lines between these categories.

Readers familiar with the earlier work Higher Education for and beyond the Sustainable
Development Goals (McCowan 2019) may wonder what the relationship is between the
scheme presented here and that of value, function and interaction. The framework presented
here pays less attention to ‘value’, as it is assumed that the aim in question is climate action.
Function maps closely onto the five modalities presented here, although with some differences
of detail. Interaction relates to the movement (here termed impact) presented in Figure 4.2
across bridging actors, society and the ecosphere; the characteristics of that interaction will
be discussed further in Chapters 5 and 9. In the earlier work there was no explicit reference to
interaction within the university, between the modalities/functions.

For the adaptation pathways, what is observable for the most part is a lack of positive impact
rather than any actively negative impact.

The disaggregation of the different functions and activities of the university into smaller units
for the purpose of greater efficiency, personalisation and commercial gain (McCowan 2017).
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5
Global dynamics of higher education

The previous chapter has shown the ways in which a university can
have an impact on climate change, through its diverse functions and
interactions with society. However, for the most part the analysis has
assumed an institution acting alone — at least, alone in relation to other
HEIs. In practice, universities are part of systems, and are influenced
by the norms and regulations of those systems, as well as by the other
institutions within them, and their impact radiates out together with,
and interacting with, the impact of the others. These systems are most
obviously national: HEIs (with only a small number of exceptions, such
as the UN University) are subject to the laws and regulations of national
systems of higher education, which confer licences to operate, provide
funding, regulate and audit the number, focus and quality of courses, and
monitor outcomes. National structures do not determine altogether what
happens in higher education, given the partial autonomy that universities
have from the state, and the difficulty of regulating all parts of university
practice. Yet they represent the conditions within which institutions can
operate, and naturally have a strong influence on their functioning and
therefore their impact on climate change. The nature of national systems,
the role of the state (and market) and the level of autonomy of HEIs
differs markedly from country to country, and awareness should always
be maintained of these national and regional differences.

Nevertheless, institutions are not only subject to influence at
the national level but also at an international level. This international
influence has a number of conduits: first, the presence of globalised
norms and ideologies of what a university is, how it should operate
and what constitutes excellence (represented most prominently by the
international university rankings); second, the existence of international
organisations that propagate policies and practices of higher education
and, in some cases impose them through conditional loans and other
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mechanisms; third, deliberate policies of internationalisation from the
HEIs, which expose them to international influences and interactions;
and fourth, the existence of scientific communities, disciplinary societies,
and other coalitions and associations, both formal and informal, that go
beyond national boundaries. Undoubtedly, there are also further reasons
beyond those listed here.

A single book cannot hope to cover all these international and
national dynamics in detail, and indeed they have been studied
extensively in higher education research literature (for example, Knight
2022; Marginson 2024; Moscovitz and Sabzalieva 2023). This chapter
will focus only on those dynamics of particular salience for impacts
on climate change, and especially at the international level, given the
global remit of the book. This chapter will have three sections: the first
looking at the major trends influencing higher education at the global
level, the second focusing on internationalisation, and the final one
reflecting on the dynamics of impact on climate change in a global higher
education system.

Global influences

There are a number of mechanisms at the global level that influence the
ways universities operate: the rise of international university rankings and
the scramble for world-class university status, the dominance of neoliberal
ideas of institutional financial self-sufficiency and entrepreneurialism,
employability as the primary raison d’étre for going to university, and
a number of others. Ultimately, all of these trends influence either the
resources that HEIs have at their disposal, and therefore their ability to
operate and pursue their ends, or the ends themselves — their orientation,
aims and modus operandi. In many cases, they may influence both the
resources and the ends together, in different ways. Using imagery from
sailing, these trends could be described as influencing, on the one hand,
the strength of the wind in the sails and hence the speed of the boat, and,
on the other hand, the course on which it is set. Addressing the climate
crisis requires both of these things, with universities having both the
resources (the wind strength) and the appropriate mission (the course
set) to grapple the challenge head on.

wind in the sails

Early universities relied on some combination of patronage and student
fees for their upkeep (Carpentier 2019; Perkin 2007). In the twentieth
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century, the marked growth of higher education systems, and their
importance for nation-states in terms of ideology and nation-building,
research for military and industrial might, and staffing for state
bureaucracy led to increasing public support and control. The dominant
model of higher education by the middle of the century (albeit for a
restricted proportion of the population) was free-of-charge and state-
run public institutions, with niches of philanthropic and religious private
ones. The rise of neoliberal ideas from the 1980s, particularly in the
Anglophone West, and the increasing strains on state finances through
growth in enrolments, led to a dual process of retreat of the state: ‘cost-
sharing’ in public institutions with the introduction of partial or total
student fees, and the liberalisation of sectors to allow the entry of new
private providers, including commercialised and for-profit institutions
(Carpentier 2012; McCowan 2004; Salto and Levy 2021). Nevertheless,
there is far from being a single story, and global regions and specific
countries show distinctive mixes of public and private in both funding
and governance.

These processes have led to an increase in overall resourcing
for higher education, although with potential decreases in per capita
funding, as well as significant disparities between institutions. (They
also have marked implications for the orientation of higher education,
as will be explored in the section that follows.) To give some examples
of the resource disparities in today’s world, annual government
funding per student varies from under US$1,000 (Bangladesh) to over
US$40,000 (Luxembourg), according to UNESCO Institute for Statistics
(UIS 2023b) figures. Disparities exist not only between systems but
also within them: in Brazil, fees for students in the private sector can
be as much as US$2,000 a month for courses like medicine at elite
institutions, while the average fee is US$200 and distance courses can
be found for just US$70, with corresponding differences in quality of
provision (SEMESP 2024).

Globalisation has intensified these disparities: developments in
transport and communications allow students greater ease of mobility
(either physical or virtual), while the upper middle classes have seen the
tussle for valuable credentials transfer from the national to the global
stage. Incoming international students have significantly increased the
income of some universities (particularly in the fee-charging English-
speaking countries, such as USA, UK, Canada, Australia), allowing them
to invest in their infrastructure and research, and maintain a spiral of
positive advantage. Compounding this disparity is the accompanying
brain drain from low-income countries, as wealthier and high-performing
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students leave their countries to study and work in the Global North. For
most institutions in the Global South, the vicious cycle of low levels of
resources, poor infrastructure, poor conditions of work and brain drain
has been insurmountable.

Not that all is plain sailing for universities in higher-income contexts.
The intense competition for students in countries like the USA has led
to an escalation of expenditure on campuses, leading to a spiralling
of fees and costs that most commentators judge to be unsustainable —
and possibly catastrophic (for example, Blumenstyk 2014; Goldrick-
Rab 2016). For those institutions dependent on fees and international
students, geopolitical shifts and changing preferences for destination
country can be crippling.

Naturally, resources are not only a question of finance: what
universities end up doing in practice depends on the energy and
inspiration of those working there, not only on funding. Yet human
resources (in terms of amount and qualifications) in today’s world do to
a large extent depend on financial resources, so — until such a time as we
move towards a more frugal model of higher education — an adequate
level of financing is essential.

Despite the retreat of the state, governments have attempted to
counter these trends in order to ensure equity of access and also support
research in the public benefit. Income-contingent loans, vouchers, fee
waivers, score bonuses and a variety of other measures have been adopted
in order to counter the severe inequities of access for lower-income
students and other marginalised groups (Hoare and Johnston 2011;
Meyer et al. 2013; Nordes and Costa 2012). Most research funding is still
public, and therefore able to support projects with public good benefits
in areas such as climate science, although low-income and lower-middle-
income countries usually lack substantial national research funding and
rely on international collaborations.

At a global level, international and bilateral organisations have
attempted to address these disparities through aid and cooperation
funds. Data collected by the Organisation for Economic Cooperation
and Development (OECD) in its Creditor Reporting System shows that
aid to higher education has increased from US$1.8 billion in 2002 to
US$5.3 billion in 2019, with the largest donors being: of the bilaterals,
France and Germany; of the multilaterals, the European Union and the
World Bank; and of the philanthropic donors, Mastercard Foundation
(UNESCO IESALC 2022; Rensimer and McCowan 2023). These
‘traditional’ donors have now been joined by new actors — most importantly
China, but also Brazil, India, Turkey and the United Arab Emirates
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(Rensimer and McCowan 2023; Schendel et al. 2024). Nevertheless,
over 70 per cent of these funds are allocated to scholarships' (mainly in
the donor country or another high-income country) and therefore, while
providing significant individual benefits for the recipients, they are often
accompanied by the brain drain outlined above. Much of this support is
also heavily enmeshed with geopolitics and knowledge diplomacy that
is not always in the recipient country’s interest. Some of this funding
still opens important opportunities for universities in lower-income
countries to engage in international partnerships; examples include the
UK’s Strategic Partnerships for Higher Education Innovation and Reform
(SPHEIR) and the Norwegian Programme for Capacity Development in
Higher Education and Research for Development (NORHED). In some
cases, there have been more substantial investments in infrastructure —
for example, the World Bank’s US$60 million Nurturing Excellence in
Higher Education Program in Nepal, although with problematic outcomes
in terms of conditionality and homogenisation, as will be explored in the
section that follows.

Despite these initiatives on the part of national governments
and international organisations, higher education globally is still
characterised by significant disparities of resources that represent both
absolute inadequacy for many institutions around the world, and also
relative disadvantage, both of which in different ways have an impact on
institutions’ ability to address the climate crisis.

Setting the course

The global higher education system in the contemporary era presents
something of a contradiction: on the one hand, it fosters sameness — a
certain homogeneity of form and orientation — while on the other hand,
it differentiates on the basis of prestige and resources, as seen in the
previous section. In fact, this tension could be a positive one if it were
reversed —with a diversity of mission and type, and an even level of quality
and recognition (as argued in McCowan 2016). But in its current state it
serves neither to provide equality of opportunity nor the kind of diversity
of approach that might fully allow us to address the climate crisis.

For fear of overstating the case on homogeneity, it is important
to acknowledge that there are some differences between universities
in different parts of the world. World regions and their major higher
education languages (including Chinese, Russian, Arabic, English,
French, Spanish and Portuguese) have some divergences of academic
culture, bodies of literature and traditions of scholarship. Most
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countries internally have some differentiation between institutional
types — academic universities, technical institutions or polytechnics and
specialised colleges. There are important differences between teaching-
only and research-intensive institutions, and between public and private
(although in many systems the boundary between the latter binary
is blurred). Nevertheless, underpinning this differentiation are some
foundational principles that are common across all systems. These norms
emerge from the model of the European university, through its medieval
and then Humboldtian manifestations (although recalling that what we
think of as the European tradition absorbed intellectual influences from
around the world), putting in place particular ideas about the teaching
and learning relationship, certification of learning, the organisation of
the university, the nature of academic work, the relationship between
university and society, and disciplinary divisions (McCowan 2019;
2021b). These foundational principles have been joined in recent decades
by a dominant political economy model of subservience to the market,
both in terms of institutional organisation and the aims of the university
(employability).

International rankings are widely recognised as being both
instrumental in and symptomatic of the hegemonic conception of the
university (Hazelkorn 2011; Molebatsi and McCowan 2022). The
major international rankings — Shanghai, Times Higher Education and
QS - reward elite status as measured through publications in exclusive
journals, number of citations, research income, quality of incoming and
outgoing students, and reputation, applying a series of self-reinforcing
metrics. National-level rankings (for example, US News & World Report,
and the Times/Sunday Times in the UK) employ different methodologies,
and sometimes have less emphasis on research, but do not dramatically
depart from the norm. These rankings do measure some things that are
of value in the university, in particular high-quality research. The point
is that they do not cover everything that is of value. In particular, they
are mostly blind to the public benefit of HEIs, being unable to distinguish
between universities that through their teaching and research promote
the interests of their own constituencies or bring benefit to the broader
society — having no means of doing so in their gauges of teaching
and research quality, and paying almost no attention to community
engagement.

International rankings customarily list 1,000 to 2,500 of the
estimated 90,000 HEIs in the world (MacGregor 2022) and, while their
influence extends beyond those institutions directly competing, they
are primarily a model for elite institutions. Arguably more influential
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than the model of the ‘world-class university’ is an idea that extends
to all HEIs — the idea of employability. Higher education has always
had some connection to the labour market, particularly through the
preservation and transferral of the bodies of knowledge associated with
the professions of law, medicine and the clergy. Yet its relationship has
become significantly closer over the past half century, both in terms of
the raison d’étre of the institution — justifying its public funding through
contribution to the economy, and appealing to its customer base through
career opportunities — and in terms of the expectations of its taught
courses: producing ‘work-ready’ graduates, adding ever more specific
professionalising courses and fostering transferable employability
competences (McCowan 2015b; Tomlinson 2012).

As discussed in the previous chapter, the preparation of young
people for work is an important component of climate action, if those
graduates can act in ethical, environmentally sensitive and transformative
ways in their workplaces. So there is nothing necessarily inimical between
connection to the workplace and climate action. The problem with the
current employability paradigm is that it subordinates all else — including
ethics, public benefit and environmental impact — to career success. The
effectiveness of a university course is measured by its ability to insert
an individual into highly remunerated and secure employment (as
demonstrated in the UK’s Teaching Excellence Framework).

The corollary of the employability model in institutional
organisation is the move towards business models of governance,
drawing on ideas of neoliberalism. As explored in a previous work on
the SDGs (McCowan 2019), universities have, since the nineteenth
century, adopted, to differing degrees, elements of the ‘developmental’
model, with four characteristics: service to society, non-academic impact,
egalitarian orientation and application of knowledge. These ideas have
enhanced the community engagement function of universities and are
crucial to efforts to maximise the institutions’ impact on climate change.
Yet, while these intentions are sincere (even in elite institutions), to a
great extent they are overridden by the more pressing financial concerns
brought about by the neoliberal model of institutional self-sufficiency.
Dependent on student recruitment, corporate income generation
and competitive research bidding, institutions can only perform their
developmental function once they are safely in the black, or if they have
a secure endowment. In contrast to the collaborative and coproductive
forms of engagement that will be explored in Chapter 9, these models
have encouraged extractive relations with communities, oriented around
income generation and instrumentalisation.
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Furthermore, there are an increasing number of for-profit
institutions that, rather than mimicking businesses as many HEIs
do, are actually businesses. These institutions now cover 9 per cent of
enrolments in the USA (Hentschke et al. 2023) and more than half all
new enrolments in Brazil (Pedrosa and Knobel 2023), with a significant
presence elsewhere in Latin America and East Asia. In many cases, these
institutions are part of large conglomerates, including some publicly
traded companies. Customarily, they provide taught courses on a
budget, no-frills basis, highly linked to employability, with no research
or community engagement. Needless to say, the potential of these
institutions for public benefit, and specifically climate action, is severely
constrained.

Thus far this section has predominantly looked at negative trends
in global higher education. There are certainly a number of worrying
dynamics in the sector, but it is wrong to take for granted the struggles
of previous generations, the achievements that have been made and the
opportunities that still exist. The very existence of universities in our
societies is a cause for celebration. And their significant growth over
recent decades — while perhaps with dubious motivations — does provide
at least the potential for transformative impact. Furthermore, while
constrained by financial pressures and market ideology, universities
nevertheless still maintain a commitment to transforming societies for the
better — one strengthened by international solidarity and global networks
of academics and students.

But global trends do not only operate from outside in, gathering pace
in global societies and then sweeping universities away with them. Higher
education is itself one of the motives for globalisation. The following
section will look at the deliberate attempts of HEIs to internationalise
themselves.

Internationalisation of higher education

The history of higher education is one of international engagement —
whether in the medieval European universities, Nalanda in India or the
Islamic universities in North Africa — with student and staff mobility part
of the fabric of their functioning. In addition, universities have rarely
been tied to a national curriculum and have engaged with international
bodies of knowledge and scholarship. To these characteristics have been
added more deliberate attempts at internationalisation in recent years
as a means of enhancing university quality, reputation, performance
and finances.
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Climate change is unavoidably a planetary question, as changes in
temperatures and weather patterns are not confined to specific nations,
and human actions in one location will affect those elsewhere. Responses
to the climate crisis also require forms of international coordination. The
engagement of universities with climate change, then, appears at first
sight a ‘match made in heaven’. Yet there are various factors upsetting this
harmony. The international engagement of universities magnifies their
negative as well as positive impacts, and there are a number of ways in
which higher education is exacerbating the climate crisis. Specifically,
there are forms of internationalisation of the university that have divergent
and sometimes contradictory implications for climate change (Campbell
et al. 2023; Rumbley 2020). Furthermore, developments in the sector
through the twentieth and twenty-first centuries have challenged the
internationalism of the early period of universities, with the prioritisation
of national aims for higher education, and the emergence of locally
focused institutions, leading to unevenness in international engagements
(De Wit and Altbach 2021). These difficult questions make it crucial to
explore deeply the complex relationship between internationalisation
and climate action in higher education.

There is an emerging body of literature on internationalisation
of higher education and climate change, with many professionals
engaged in this area becoming increasingly aware of the sustainability
implications of their work (CANIE 2022). Most of the publications to
date have focused on the environmental impact of student mobility
(for example, Nikula 2019; De Wit and Altbach 2020; Davies and Dunk
2015). Shields (2019), for example, showed that the carbon dioxide
emissions from student flights were between 14.01 and 38.54 megatons
in 2014, with the high estimate similar to the annual emissions of the
entire country of Croatia or Jamaica. Some publications have also
focused on the impact of academic staff travel for conferences and
fieldwork (for example, Bjgrkdahl et al. 2022; Gill 2021). Critical
reflections on the impact of internationalisation have weighed up
these emissions against the positive educational influence through
intercultural understanding and global citizenship (for example, Ilieva
and Tsiligiris 2021). Yet there is also a need to consider the broad range
of activities of universities, including their research programmes, public
service and campus operations, to understand their various influences
and their relationships with each other.

The frame put forward in Chapter 4 represents a general tool for
understanding the diverse trajectories of impact, to help us understand the
various components of university work that we need to take into account,
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and to gauge the various configurations of interaction and impact of
these elements. Yet how are these processes and outcomes influenced by
internationalisation? Does the process of internationalising the university
enhance the capacity of universities for contributing to climate action, or
exacerbate the negative impact, or both simultaneously?

Internationalisation of higher education manifests itself in many
different ways, including attracting students from elsewhere in the
world, international mobility of home students, an international staff
body, diversified curriculum, research collaboration, global research
focus and the global impact of research, among many others. There
has been extensive attention paid to categorising the diverse forms of
internationalisation, with the most prominent distinction made between
‘internationalisation at home’ (incorporation of global perspectives into
the curriculum) and ‘internationalisation abroad’ (student and staff
mobility, and transnational education) (De Wit and Altbach 2021).
While making use of this distinction, for the purposes of this chapter
another categorisation will be introduced: that between actors — who is
involved?; practice — what is happening?; and influence — who or what
is affected?

Internationalisation involves diversification of actors, the people
involved in universities — most obviously the student body but also the
make-up of academic staff, the collaborators in a research project and
the bodies commissioning consultancy. Internationalisation also involves
changes to the activities carried out and the way in which they are
conducted (practice). In the curriculum it involves a diversification of
subject matter and epistemic framing, while in research and community
engagement it involves changes in the geographical focus of activities.
Internationalisation also involves changes in the influence of those
activities. The graduates of an institution may return to their home
countries and take with them the attributes acquired, applying them in
their professional, civic and personal lives. Innovation and basic research
are also disseminated at a global level to an increasing extent.

While these three elements are intimately linked in practice,
it is analytically useful to separate them out, as they exist in varying
configurations and with different implications (both generally and
specifically in relation to climate change). For example, a university
can have a largely national student body, but still incorporate an
internationalised curriculum; conversely, a university may have a highly
internationalised student body for revenue generation purposes, but
maintain a narrow nationally focused teaching and learning experience.
In relation to research, some institutions achieve global reach with their
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findings and publications (on account of the high standing in which their
researchers are held) despite not having close engagement with issues
and researchers in other contexts.

These questions relating to actors, practice and influence are
ones that we can pose of any internationalisation initiative. The
choices for each of these will have an impact on climate change, either
through direct impacts (emission of greenhouse gases, mitigation or
regeneration) or indirect impacts (through influences on individuals,
society and technology). It is important to emphasise from the outset that
internationalisation is not an either/or. No universities are exclusively
local or national, and none are purely international. There is a continuum
of internationalisation, or perhaps continua, operating in parallel in
relation to the different dimensions of student body, curriculum and so
on). This section will assess the influence that the movements along the
continua of internationalisation have on climate action through each of
the five modalities of education, knowledge production, services, public
debate and campus operations.

Education

The education modality shows the contradictions involved with
internationalisation well. On the one hand, it is a prominent cause
of greenhouse gas emissions, and on the other it represents the most
powerful potential means of transformation towards a sustainable world.
The most obvious implication of internationalisation of higher education
is student travel.? The greenhouse gas emissions arising from transport
(predominantly air travel) are the most tangible and best documented
of all impacts of internationalisation. This area is also particularly hard
to address, as it is bound up with a vital source of income for many
universities — as much as 45 per cent of income in research-intensive
Russell Group universities in the UK, for example (Shields and Lu 2023).
There is also mobility of academic staff for the purposes of teaching,
either between different institutions or among the international branch
campuses (IBCs) of a single organisation. Internationalisation of actors
is, therefore, predominantly negative in terms of its direct impacts. There
have, however, been efforts in a number of institutions to mitigate these
impacts, through moves to online education (reducing student travel)
and online conferences and meetings (reducing staff travel), as well as
carbon offsetting and broader moves towards net zero campuses. The
establishment of the Climate Action Network for International Educators
(CANIE®) and its accord for HEIs (CANIE 2022) shows the increasing
awareness of the need for concerted action in the sector.
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In addition to these direct impacts, there are ones occurring
indirectly — through the value of a diverse student body and the linkages
with internationalisation of the curriculum and global influence.
Internationalisation of the student body brings a dramatic change in the
influence of universities through their graduates, as — even allowing for a
proportion who remain to work in the countries in which they studied —
most will return to their countries of origin or to a third country, thereby
contributing to the global circulation of ideas and skills. Having diverse
perspectives in the classroom also aids understanding of the complex
nature of climate change, involving difficult compromises between
the interests of different countries, while for those travelling it can be
a life-changing experience fostering more pro-environmental attitudes
(Campbell et al. 2023; Wynveen et al. 2012). These outcomes are not
inevitable but depend on how internationalisation is curated: in some
cases, the international student body may be fairly homogeneous or, if
diverse, that diversity may have little impact on academic culture, with
other knowledge traditions subordinated to mainstream, Western ones.

In terms of practice, many publications have advocated for
internationalisation of the curriculum, intercultural understanding and
global citizenship (for example, De Wit and Altbach 2021; Ilieva and
Tsiligiris 2021). In relation to climate change specifically, this diversity
of perspective is crucial given the inevitably global nature of the issue,
and the need to find new forms of thinking to address complexity and to
draw on the resources of Indigenous knowledge (McCowan 2021b). One
of the rationales for internationalisation (for example, Qiang 2003) is to
equip graduates for the global workplace, interacting with people from
diverse cultures and languages. This rationale is also relevant to climate
change, given the need for international working. However, some of
these forms of internationalisation are pernicious in relation to climate
change - if they are wedded to the paradigm of global employability at
all costs outlined in the previous section, prioritising individual career
advancement and corporate profit above public good and environmental
protection. In some cases, these aims are embedded within marketing
strategies and explicit graduate outcomes (sometimes problematically
merged with notions of global citizenship), but in others they are implicit
and unwittingly supporting a predatory transnational elite.

Knowledge production

Internationalisation of research also has divergent implications. On a
positive note, it is widely recognised that international collaborations
in research are highly esteemed and can also lead to impactful and
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high-quality outputs (Gazni et al. 2012). As emphasised above, in
relation to climate change these forms of collaboration are particularly
important, given the global and multifaceted nature of the phenomenon.
These positive benefits stem not only from the actors component, but
also the practice and influence ones, in engaging with diverse contexts in
research and innovation, including comparative perspectives. Although
rarely achieved in practice, these forms of collaboration can also display
an ‘ecology of knowledges’ (Santos 2015), when juxtaposing and
bringing dialogue between diverse epistemic perspectives, languages and
worldviews. International dissemination of research naturally increases
its reach and influence, and also enables a global dialogue.

However, there are also some pitfalls in the internationalisation
of knowledge production. While not reaching the levels of student
mobility, the transport of academic staff through mobility, fieldwork and
conferences is also a significant cause of direct emissions (Bjgrkdahl et
al. 2022; Gill 2021). These forms of travel are not without their value in
research terms, so there will inevitably be some trade-offs. There are also
potential indirect downsides: international research collaborations have
historically been dominated by elite institutions located in the Global
North, at their worst reducing partners in the Global South to simply
data collectors, while analysis of collaborative publications shows that
they too are dominated by these elite institutions (Gazni et al. 2012).
While more attention is now being paid to genuine partnership and
avoiding asymmetrical relationships, these patterns are still entrenched
(Grieve and Mitchell 2020; Oldac et al. 2023). With the global science
and publication systems heavily weighted in favour of high-income
English-speaking countries, there is a danger of non-central cultures
being reduced to the ‘local’ and marginalised from the debate. These
potential drawbacks are not inevitable, however, and should not dissuade
universities from engaging in diverse forms of international collaboration
in knowledge production.

But just as we need to move from mitigation and adaptation to
regeneration in environmental terms, so we need to move from simply
avoiding or reducing negative forms of research collaboration to creating
new transformative ones. As will be explored further in Chapter 9,
co-production with diverse communities and participatory action
research can both empower those usually marginalised from knowledge
production processes and enhance the quality and relevance of research,
putting in place the conditions for social and environmental regeneration
(Frediani and Nussey 2021).
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Services

The services modality can involve a range of different activities, and
varies dramatically from institution to institution. In the case of large
institutions corresponding to Clark Kerr’s (1963) ‘multiversity’, these will
be extensive and involve hospitals, spin-off firms, sporting and artistic
facilities for use by local communities, environmental services, wide-
ranging consultancy and secondments of staff. Not all of these will be
significantly influenced by internationalisation and may continue to take
place within a largely local and national remit, particularly if they require
physical access (for example, a health clinic). But internationalisation
leads to some services being provided globally, such as consultancy and
technical support conducted at the international level, facilitated by
developments in information and communications technology (as well
as increases in international travel).

These varying forms of technical support might have negative
consequences in involving unnecessary flying of experts around the world,
with direct and indirect influences: direct in terms of the emissions, but
also indirect in undermining local expertise and reinforcing dependency.
The positives include cross-fertilisation of ideas in the application of
knowledge between diverse contexts, and also between diverse sectors
of society.

Public debate

Extending the public debate role of universities internationally is vital
in relation to climate change, with awareness-raising, deliberation over
possible solutions, considerations of justice and learning from alternatives
all needing to take place across national boundaries. Developments
in technology, in particular the internet and social media, have meant
that there are real opportunities for making public engagement global,
although some fora will still remain local and national. Cross-cultural
communication and debate is facilitated by linguae francae, in particular
English, although herein lies a risk of asymmetrical opportunities for
participation, privileging those who either have English as a native tongue
or have had high-quality education in the language, and marginalising
others. There are a number of other factors that also hinder the equal
participation of certain groups in debate, even in conditions of formal
equality, so attention is always needed to address barriers to voice,
expression and contribution — both as a question of justice and in order to
maximise the possibilities of creative solutions being found.
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Campus operations

In most cases, campus operations are by definition a local matter.
While internationalisation may bring international students and staff
onto campus — increasing the total number of people and therefore the
environmental impact — the traditional campus remains bounded in
physical, local space. Greenhouse gas emissions, of course, are inevitably
global, so this influence is and always has been internationalised,
regardless of the actions of the university.

However, there are some new developments that affect how we
understand campus operations. The development of online education
has reduced the emphasis on the physical campus, and in some cases
has led to entirely virtual institutions. The environmental implications of
these virtual campuses are distinct: while there is a significant reduction
in transport costs, the energy usage of powering the computers involved
must be factored in. Another development is the increase in transnational
education of a face-to-face nature, primarily through IBCs. Management
of a network of international campuses may significantly decrease
international travel, but may bring some environmental costs, particularly
if it involves mobility of staff and students from the ‘home’ campus.

While we think of campus operations primarily in terms of negative

impacts — across Scope 1, 2 and 3 emissions - there is the possibility of
transformative action, in the form of regeneration. While this process
may occur independently, there are ways in which internationalisation
can enhance the human and environmental forms of regeneration, in
a similar way to ecotourism — as argued by Lee and Lundemo (2021).
Furthermore, internationalisation can enhance campus sustainability by
bringing an awareness of the global ramifications of local actions.
The sections above have outlined some of the prominent implications
of the internationalisation of higher education for climate change.
Not all of these will apply to all institutions, and there will inevitably
be others not listed here; institutions should carry out this mapping
process in accordance with their specific contexts. It is also important
to highlight that — with the exception of outcomes in the form of
measurable greenhouse gas emissions — categorisation into positive and
negative is challenging, with many activities having shades of both and
needing nuanced treatment. Furthermore, the complexity of the climate
system (and the higher education system) is such that many impacts are
unpredictable, especially in the medium to long term, so flexibility and
constant monitoring and revision are required.
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An important task, therefore, is for universities to carry out their
own diagnosis of activities. Figure 5.1 represents a kind of diagnostic
tool that might be used, using the example of the education modality.
For this figure, the direct impacts are listed on the left-hand side, and
the indirect ones on the right, with the positive impacts in the top half,
and the negative ones below. The impacts are coded in relation to the
dimensions of actors, practices and influences. As stated above, there is
no neat binary between positive and negative impacts, and the reality is
one of a continuum; many activities will have aspects of both but will veer
one way or the other.

The absence of direct positive influences in the case of education
might be disheartening for many working in the field. However, this is
just a result of the nature of the educational process: educating people
in climate does not in itself reduce emissions or regenerate ecosystems,
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Figure 5.1: Internationalising the education modality.
Source: The author.
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it does so indirectly. Fortunately, the indirect impacts are multiple and
extremely significant, so education remains a fundamental part of any
climate action strategy.

Inevitably, looking at this diagram (and indeed looking at the
central contradiction of internationalisation of higher education), there
will be an urge for comparison between different activities. A university
might pose the question: if we maintain our high numbers of international
students and increase our research into clean energy usage in Africa, will
the latter cancel out the former? In most cases, these kinds of comparisons
cannot be made precisely. The direct emissions of various activities can be
compared, but rarely the indirect impacts. In some cases, the issue is the
difficulty of quantitative measurement; in others, the impact is diffuse or
occurring over a long timeframe, making difficult any kind of assessment
(McCowan 2022). Cordero et al. (2020) attempt with some success
to convert university learning to tonnes of carbon dioxide emissions,
although not all indirect impacts will be so amenable. It is possible to
trace the graduates of a module but not all members of the audience of a
radio programme, for example.

Further challenges of comparison are raised when we are dealing
with regeneration (Lee and Lundemo 2021) - the actions needed in
addition to decreasing greenhouse gas emissions (mitigation) and
finding ways of living with changes in the climate (adaptation), to
transform our communities and natural environments for a flourishing
future. Nevertheless, while we must accept that some impacts occur but
can never be adequately gauged and attributed, there are creative ways
in which comparisons can be made, trade-offs understood and holistic
assessments produced. In any event, while some prioritisation will always
be necessary, universities will normally need to be working in all of these
areas simultaneously.

Navigating global dynamics

The discussions in the previous section have to a large extent assumed
impact to be a unitary force emanating from a university (although with
potentially positive or negative effects on society and the environment).
Yet impact can vary in significant ways. Three of these ways are
particularly significant: the two dimensions of intensity and timescale
(outlined in the previous chapter) and, a third, reach. First is the
intensity or strength of the influence — for example, whether the impact
of learning about renewable energy alternatives has been relatively
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superficial, or profoundly life-altering and leading to a permanent shift
away from fossil fuels. The second is the timescale or speed with which
the impact takes place. There is significant variation in this dimension:
some influences are immediate — for example, the publication of a
groundbreaking discovery about ice loss, accompanied by extensive
news coverage and policy debate; and others are very gradual - for
example, the uptake of electric cars across a population. The final
dimension is reach. This dimension indicates the extension of the
influence, in other words the number of people affected and the spread
across locations and countries. The element of scale is acknowledged
to some degree in the movement between the stages of bridging actors,
society and ecosphere, in the movement from the more particular and
local to the more diffuse. Yet there is still substantial scope for variation
within each of the stages.

These three dimensions interact. Some impacts will provide a subtle
influence over a large proportion of the population, while others will lead
to a major transformation but in a restricted number of people. Normally,
one would expect an inverse relationship between intensity and reach —
so the more focused an impact is, the stronger it will be, and the more
dispersed the weaker (although this is not always the case). Some
university impacts will be low intensity but act over a long period of time,
whereas others will be strong and short-lived. In some cases, the level of
intensity will change over time, either growing stronger or weaker. There
may also be interactions between reach and timescale, with influence
becoming broader over time: although there are certainly exceptions,
particularly in the internet age, in cases of almost instantaneous global
uptake of an idea.

What affect, then, does internationalisation have on these
dynamics of impact? The previous section has analysed the ways in
which internationalisation manifests itself within the five modalities,
and knock-on impacts on climate change. Intensity, timescale and reach
are closely bound up with the modality in question: so, for example, the
timescale for the impact of campus operations is usually more immediate
than that for research, and the reach of a legal clinic is usually more
restricted than a social media post. Internationalisation, therefore,
operates within the bounds of these modality-specific dynamics.
However, there is an obvious influence on the third dimension reach
through internationalisation, as it brings an expansion in actors, practices
and influence. In this way, universities extend the reach of their teaching
through IBCs and distance programmes, while the influence of their
international graduates extends potentially throughout the globe, and
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the partnerships forged with institutions in other continents and the
dissemination through international journals bring their research to
global audiences.

These dynamics can be seen in Figure 5.2. Internationalisation is
constituted by changes in actors and practices, and then via the influence
of the five modalities, moving between local, national and global levels.
Influence demonstrates varying levels of intensity, reach and timescale.

Universities vary in the focus of their engagement, with some having
intense impact in their local area with less visible global impact, while
others focus on their global reach but may have less contact with their
local communities. All universities have concentric circles of influence,
although they may be more strongly concentrated close to themselves, or
more distantly. Does global reach spread out gradually from university
to local, national and global, like ripples from a pebble thrown into a
pond? Some forms of influence may well move like that, in the vein of
Malcolm Gladwell’s (2000) ‘tipping point’, describing the movement of
viruses, ideas, behaviour and fashion. Yet it is possible for global reach
to bypass the local and even the national in the internet age. This is the
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case with social media engagement, where an academic’s tweets may
have repercussions on the other side of the globe but not in the local
community, or where a university may be publishing and disseminating
its research for global not local audiences — both of these dynamics
intensified when the language (for example, English, Spanish, French) is
not spoken by the local population.*

This figure can again serve as a mapping tool for institutions and
systems of higher education in understanding the influences of their
activities across different scales. In contrast to reductive notions of impact,
it is important to acknowledge the potentially long-term ramifications of
learning and scholarship, the varying intensity and reach of influences,
and the multidirectional movements between university, local, national
and global.

These considerations also lead us to reflect more broadly on the
role that universities play as part of a global system (independent of their
deliberate internationalising actions). Even though the global higher
education system is neither an integrated nor a coordinated one, the
distribution of institutions, their distinct functions and the way in which
they interact with each other all have a strong impact on climate action.

There are interactions of influence that take place without any
deliberate intention, and even without any knowledge of those taking
part. These actions might be reinforcing: for example, Chinese and South
African universities may both be working with local communities in
Mozambique to regenerate coastal defences and ecosystems, and the ideas
and practices may combine to create a stronger (intensity) or broader
(reach) or more extended (timescale) influence. This combination may
be simply one of aggregation — of ‘adding up’ positive influence — or the
interventions may actually be interacting and combining in dialogue
to create new configurations. In other cases, they may be in tension
or contradiction — say, for example, if China offers a more technical
approach, bringing in external experts and offering solutions based on
technological innovation, and South Africa offers more participatory
contextualised approaches drawing on the knowledge of local actors.
We can add to these many other examples from the education modality
(the diverse impacts of graduates from different institutions and different
courses) and the knowledge production modality (the interaction of ideas
and innovations). These interactions are extremely difficult to chart in
practice but must be acknowledged.

However, there are also intentional ways in which universities
combine. Academics very commonly collaborate across institutions, and
across national boundaries, for the purposes of research and publication.
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Sometimes, these interactions solidify into formal partnerships and
programmes of work between institutions. Although challenging in
practice, these partnerships allow institutions to capitalise on the potential
synergies outlined above and combine different areas of expertise
and experience to advance understanding and provide more effective
interventions. Sometimes, these partnerships grow into consortia
involving multiple institutions, even in different continents, working on
large-scale programmes of work. And finally, at the largest scale there are
international alliances and associations of universities. These rarely entail
specific programmes of work but provide the space for the alignment of
goals, pooling of expertise, inter-institutional learning and reinforcement
of commitments. These alliances are common in the area of sustainability
and climate change, with examples including the Global Alliance of
Universities on Climate and the Association of University Leaders for a
Sustainable Future.

It goes without saying that these international interactions, while
hopeful and generative, act within the conditions of possibility outlined
in the first section of this chapter. Disparities of resources and prestige,
as well as constraints on the orientation of universities’ activities to the
public good, limit the possibilities for generative global interaction in
addressing climate change. There are, needless to say, complex normative
considerations about what universities should do, given this global
backdrop — ones that will be explored in the second half of this book.
These choices are even more crucial for highly visible institutions in the
Global North, as their actions serve not only to bring major benefits for
humanity but also to constrain the actions of less visible and less well-
resourced institutions through supporting the pernicious mixture of
homogenised form and unequal opportunity, rather than diversity in a
horizontal system.

Notes

1 Including imputed student costs.

2 It might also be possible to categorise student mobility as part of the campus operations rather

than the education modality, since it is not a result of the teaching and learning process itself,

but relates to the location of the campus.

https://canie.org/

4 Nevertheless, there can be waves back: so the research published in English may end up having
an impact on the local community via global and national policies, practices or technology
development.

w
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6
Teaching climate change

Itis hard to argue against addressing climate change in some form in higher
education. There is a pressing need for all people, in the professional,
civic and personal dimensions of their lives, to be informed about the
causes and effects of climate change, to have the critical capacities and
imagination to forge alternatives for the future, and to have the skills and
commitments to bring change individually and collectively. Professional
and general education in today’s world cannot ignore the issue, given
its increasing centrality in our lives, with the changes under way in the
Earth’s atmosphere, on its land and in its oceans, and the impacts these
have on flora and fauna, human health and well-being, and the political,
economic and cultural dimensions of human societies.

Yet a clear mandate for the inclusion of climate change in higher
education does not come with a clear recipe for how that should happen.
Should we focus on ensuring that all students acquire the body of
scientific knowledge on the changing climate and its causes? Should we
equip all students with a set of climate-related competencies or skills
on finishing their degrees? Should we provide a space for reflection
on the moral and political dilemmas raised by the climate emergency?
And what approaches to teaching and learning can best support these
different aims?

Climate change in fact presents some particular challenges for
lecturers in higher education. It is relevant to all disciplinary areas,
although many non-specialists may feel themselves ill equipped to
incorporate the material into their classes. It has highly theoretical
dimensions and large bodies of scientific evidence, but it is also a
practical issue, involving changes to lifestyles and governance. It is also
highly contested, and likely to fuel disagreements and even conflict in
the classroom. These challenges may well discourage many of those
teaching in universities from incorporating the issue in their teaching.
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This chapter, however, will adopt a different standpoint. While not
disregarding the above concerns, it argues that climate change in fact
represents a driver for positive change in higher education, in spurring
us on to bring shifts in teaching and learning that are long overdue and
to enhance the transformative potential of the experience.

There is a growing body of literature on climate change education,
drawing on the longer traditions of environmental education and
education for sustainable development (for example, Anderson, A. 2012;
Bangay and Blum 2010; Bryan 2020; Facer et al. 2020; Kwauk and Casey
2021; Oberman and Sainz 2021; Tannock 2021). While most of this
literature relates to the school level, there is an encouraging increase in
accounts relating specifically to higher education (for example, Bush et al.
2017; Bussey 2010; Facer 2020; Fahey 2012; Nussey et al. 2023; Senbel et
al. 2014). Nevertheless, the literature is still dominated by specifications
of what students should know and be able to do (whether conceptualised
as climate knowledge, green skills or sustainability competencies), with
an assumption that it is a straightforward step for educators to foster
those capacities in students. It is important to address the pedagogical
question head on, by valuing and aiming to understand the process as
well as the outcome dimensions. Reflecting on processes — the moment of
teaching and learning itself, and the interactions between students and
lecturers — is important partly to provide those teaching in universities
with the tools to shape their own practice, but also to leave the door open
for students to construct their own pathways and outcomes.

This chapter should be read in conjunction with the following
one, Chapter 7, focusing on the location of climate change within the
higher education curriculum. Chapter 7 argues that universities need to
approach their provision for climate change as a topography, involving not
only formal, taught courses (classroom), but also student-led initiatives
in the university (campus) and experiential learning beyond it through
work experience and mobilisation (community). This chapter focuses
specifically on the first of these three spaces — the teaching of climate
change in the ‘classroom’ — understood not only as the literal room but any
space for formal (and most likely accredited), taught provision. It explores
the possible ways to engage with climate change in the classroom — given
its complex epistemic nature — and the implications that they have for
student learning and society’s ability to address the crisis. Inevitably, the
questions of ‘what’ to teach and ‘how’ to teach are intertwined, and there
are many crossovers between the curricular and pedagogical discussions.

While focusing on pedagogy, and on process as well as outcomes,
this chapter does not purport to be a comprehensive ‘how to’ on teaching

UNIVERSITIES AND CLIMATE ACTION



climate change. There are many relevant approaches and techniques for
engaging learners, fostering critical questioning and for the collaboration
and application of knowledge that are covered in the broader literature
on teaching and learning in higher education (for example, Ashwin et al.
2020; Fry et al. 2008), as well as developments in digital technologies
(for example, Laurillard 2002) that cannot be dealt with in depth here.
Furthermore, there will need to be contextualisation within particular
locations and disciplinary areas. The focus here is on those specific
aspects of climate change that can — possibly unexpectedly — be a spur to
positive pedagogical transformation.

The response of education to the climate crisis

Notall responses to climate change require education. Some commentators
(for example, Gates 2021) hold out faith in technological developments,
either in global responses on a massive scale such as geo-engineering
(including atmospheric sprays or subterranean carbon capture), or more
dispersed innovations such as electric cars and new forms of energy
generation. These responses would require only specialist professional
and scientific education for the few. Most, however, recognise that simply
waiting for these developments is hazardous to say the least, given the
urgency of the threat, and assert that broader awareness and practical
action is needed across all populations. Furthermore, the development
of new technology, and the orientation and usage of existing technology,
are strongly bound up with economic, political and cultural currents, and
therefore we cannot easily separate the two.

The various conventions and agreements relating to climate change
and sustainable development invoke education as part of the means
of rectifying the situation. Article 6 of the UNFCCC (1992) requires
states to promote and facilitate ‘the development and implementation
of educational and public awareness programmes on climate change
and its effects’, ‘public access to information on climate change and its
effects’ and ‘training of scientific, technical and managerial personnel’.
Education, training and public awareness have been built into subsequent
climate agreements, including Goal 13 of the SDGs (Reid 2019). There
has in fact been significant change at the official level, with only 5 per
cent of UNFCCC signatory countries not incorporating climate change
into their curricula at any level (UNESCO 2019). Mexico and Italy
have made climate change education compulsory throughout all levels
of the education system (Kwauk and Casey 2021). Yet very often this
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official adoption has not translated into adequate learning, on account
of insufficient teacher preparation and the marginal position of climate
change education in the curriculum (Reid 2019).

The logic underpinning the role of education in addressing climate
change is conventionally that awareness leads to action: people do not
know about climate change, or do not understand it sufficiently, and that
is why they are not doing anything about it. This logic has two important
characteristics: first, it is a deficit model in assuming lack of knowledge
and understanding; and second, it takes as read that awareness will lead
to action. Both of these are problematic, as much in their factual basis as
in their educational implications.

Research has, in fact, shown the dubious efficacy of awareness-
raising of a purely cognitive nature (Anderson, A. 2012; Bangay and
Blum 2010; Facer 2020; Facer et al. 2020; Monroe et al. 2019; Rousell
and Cutter-Mackenzie-Knowles 2020; Stevenson et al. 2017). Yet
moving beyond the knowledge element is demanding for educators.
Teaching climate science requires little departure from traditional formal
education, but challenges arise when moving into the realm of responses
to the climate emergency:

The distinction between ‘just the facts’ and ‘also the actions’ may
separate some science educators from environmental educators,
but also may highlight the point at which educators believe a
fundamental science topic becomes political, and therefore too
close to advocacy for classroom educators to address. (Monroe et
al. 2019: 792)

Aiming to address the gap between knowledge and action, many
educational and public information approaches focus on behaviour
change. Largely targeting the individual level, they point learners
towards practical shifts in their patterns of consumption and usage,
and contributions to regeneration at the local level. While these are
all laudable actions, they are only part of the change that is needed in
order to address the climate emergency, which also requires attention
to corporations, governments and underpinning societal structures. In
focusing only on the individual, these educational approaches leave the
political and economic roots of climate change unexamined. We can
therefore see that a series of balancing acts are needed by educators, in
moving from knowledge to action, from the individual to the collective
and from the technical to the political. This shift to the other pole in each
of these three binaries does not exclude the original pole, however, which
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still retains its importance (in other words, knowledge of climate change
will always be essential, even though not sufficient).

As part of this balancing act, a number of alternative approaches
have emerged in recent years. These have included engaging students
more effectively through incorporating experiential elements, either
with simulated experiences or real-life environmental challenges, and
the use of digital technologies and social media (Senbel et al. 2014).
Other approaches have focused on the emotional or affective (Ojala
2016; Bryan 2020; Lehtonen et al. 2019), and argue for psychosocial
or eco-social approaches, learning through artistic or cultural activities
or through activism and campaigning (Nussey 2021). The idea here is
that emotions can be turned from being a stifling force to a liberating
one. The intertwining of the human and the natural environment realms
leads to an approximation of climate change education with citizenship
education, as argued in Jacobi (2003).

Kwauk and Casey (2021: 46-7), for example, aim to connect with
students in this more holistic way through their frame of five ‘design
elements’ of climate change education:

1. A cognitive point of entry, like a recent climate-related disaster or
the introduction of a local environmental resource challenge, and
the possible solutions to it;

2. An affective dimension that helps to cultivate one’s empathy
toward the environment;

3. An existential component that challenges one’s sense of self, one’s
way of living and being, and one’s values, beliefs, and worldview;

4.An ownership dimension, like the self-identification of a
community-based environmental challenge, or developing a
plan that builds one’s knowledge of, personal connection and
commitment to, and sense of responsibility for a local climate
change issue;

5. Opportunities for empowered action or dissent, like a community
action project or political protest to not only feel a sense of
direction, but to also increase sense of agency and confidence in
making informed choices.

Cordero et al. (2020), similarly, identify the three key attributes of
empathy, ownership and empowerment to promote through their
curricular programme, encompassing the elements of climate science,
climate solutions and environmental communication.
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Despite these drives towards more experiential, affective and
empowering learning, much climate change education continues along
narrower cognitive lines. These approaches not only display different
pedagogical methods but cluster around fundamental differences of
political, moral and epistemic values. In their discussion of the ‘new
green learning agenda’, Kwauk and Casey (2021) distinguish between
three approaches to climate change education: (i) skills for green
jobs (employment focus); (ii) green life skills (personal and civic
as well as professional, lifelong and life-wide); and (iii) skills for
green transformation (addressing oppressive structures and political
transformation). This frame shows the continuum from more technical
to more political, and narrower to broader conceptualisations of the scope
and impact of climate change education. As seen above, government
approaches tend to cluster around the transmission of information and
more technical training (Nussey 2021). At the broader and more political
end are the transformative approaches drawing on the ideas of Paulo
Freire, which aim for collective political action through conscientisation,
as well as approaches based on feminist and decolonial thought, the
development of a critical understanding of injustices and action to forge
a new form of society (Facer 2020; Lotz-Sisitka et al. 2015; Macintyre et
al. 2018; Sterling 2011; Tannock 2021).

As stated above, climate change education builds on the older
tradition of environmental education and the more recent education
for sustainable development. While anthropogenic global warming
on the basis of greenhouse gases involves a particular set of facts
and body of scientific knowledge, many of the underpinning issues
are similar to earlier environmental challenges — involving complex
moral questions of how human beings can live with each other and
within the carrying capacity of the ecosystem. This long tradition of
environmental education provides a wealth of experience, inspiration
and methodological tools for contemporary climate change educators,
although many of the challenges and tensions are still there. All
instances of what is sometimes called ‘adjectival’ education (cross-
cutting curricular themes, such as citizenship, diversity, human rights
or peace) suffer from the lack of a defined disciplinary space, dedicated
professionals and time allocation. Incorporating these cross-cutting
themes in higher education can be particularly challenging, as explored
in the section that follows.
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Trends in higher education as a learning space

As seen above, global agreements on climate change have advocated for
education at all levels of the formal system, in professional training and
in public awareness campaigns. Few would disagree that all stages and
forms of education need to be harnessed in such a critical challenge. While
there are some commonalities, each of these levels involves different
teaching and learning approaches. Higher education presents some
particularities on account of the following features: in contrast to school,
itis voluntary and non-universal in most countries; it is highly specialised
in nature, usually in a single disciplinary or professional area; teachers in
higher education are usually researchers and scholars in a disciplinary
area, and rarely have extensive pedagogical preparation; and there
exist significant areas of institutional activity alongside teaching — most
importantly research, but also community engagement and consultancy.
In addition, while the composition of student bodies differs dramatically
from institution to institution, in many cases universities show diversity
in terms of the origin of students, providing a space for interaction across
regional, national, cultural and linguistic groups.

Three areas of change in higher education are particularly relevant
to the question of teaching of climate change, and that of location within
the curriculum, addressed in Chapter 7. The first is the oft-mentioned
phenomenon of massification, equating to rapid increases in enrolment
across the globe — although still with significant differences between
countries (low-income countries average 9 per cent gross enrolment
ratio, lower-middle-income countries 27 per cent, upper-middle-income
countries 38 per cent and high-income countries 79 per cent; UIS
2022). This process of expansion has brought new social groups into the
university, in many cases ones that have not had high-quality schooling
and face particular challenges with the academic demands. Massification
has also led to growth in the number and diversification of type of courses
on offer at universities, with an increase in vocational programmes. With
an expanding proportion of the population in the university, the civic
role of higher education has become more prominent, and this level
of education has increasingly been used for promoting social goods —
climate change education being a clear example — although there are
many who question whether this is an appropriate role of the university
(Martin 2022).

In parallel with the process of massification, universities in the
twentieth century and beyond have endured a period of epistemic
tension and conflict, as discussed in Chapter 3, one that has thrown into
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question the institution’s worth, authority and legitimacy. Philosophical
currents of poststructuralism have questioned the moral and epistemic
certainties of the Enlightenment and unsettled the position of the
academic community as the bastion of truth and knowledge. These
influences, combined with the encroachment of neoliberalism — which
has co-opted the postmodern decentring for its own ends — have led
many commentators to point to the ‘university in ruins’ (Readings
1996), or the crisis of the university (Santos 2004). Technology has also
exacerbated this perceived crisis in various ways: in undermining the
university’s role as a literal store and archive of knowledge by making
information broadly available through the internet; in challenging
the role of the professor through the processes of unbundling and
standardisation of content (McCowan 2017); through the emergence of
massive open online courses (MOOCs) breaking universities’ monopoly
on taught provision; and with the increasing prevalence of learning
analytics and surveillance mechanisms (Laurillard and Kennedy 2017;
Williamson 2018). These currents have had a political dimension, in
being mobilised in the quest for recognition of marginalised groups
and in challenges to patriarchy, social class elitism, white supremacy
and heteronormativity. Universities have been strongly bound up in the
‘culture wars’, and the unsettling and reinstatement of the Canon (Bloom
2014), and battles between defenders of the Western Enlightenment
(for example, Pinker 2018; Peterson 2018) and the ‘woke’ generation.
As mentioned above, the populist movements of 2016 represented a
further challenge to universities’ epistemic legitimacy (Ignatieff 2018).
The Rhodes Must Fall movement in South Africa set in motion calls for
decolonisation that have spread around the world, even to the former
colonial centres, and have brought new awareness of the ‘monoculture
of the mind’ in universities and the need for epistemic pluralism (Del
Monte and Posholi 2021; Mutanga and Marovah 2024; Santos 2015;
Shahjahan 2015; Shiva 1993).

Another quite different influence on universities relevant to this
debate is the increasing attention given to the quality of teaching and
learning. With some exceptions — both institutionally and individually
— universities have historically neglected teaching quality in favour of
research quality, and in contrast to schools have not required their staff
to have any form of teaching qualification. In recent decades, marked
changes in this area have been evident, spurred on by the processes
of massification outlined above, and the arrival of non-traditional
students with different learning needs, the increase in the number of
teaching-only institutions, the need for universities to demonstrate
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their teaching and learning quality in the context of marketisation
and consumer choice, and value for money demands on universities to
account for public funding. Universities around the world have set up
teaching and learning units, introduced mandatory courses for staff —
sometimes accredited — and provided other forms of learning support
for students.

Research and scholarship on teaching and learning in higher
education also grew markedly in this period, in some cases showing the
disappointing learning gains of students in traditional higher education
(Arum and Roksa 2011; Schendel 2015), as well as pointing to the
efficacy of particular methods (Kember and Gow 1994). While there is
contestation within the field of scholarship of teaching and learning, as
in any field, some common emphases have emerged: reduction in the
use of the traditional lecture; use of the ‘flipped classroom’ as a way of
ensuring content delivery does not crowd out the space for discussion in
precious class time; introduction of collaborative group work; movement
in lecturers from a knowledge transmission to a learning facilitation
role; replacement of final exams with coursework and portfolios; and
introduction of problem-based and case-based learning (Ashwin et
al. 2020; Biggs 1999; Kember and Gow 1994; McCowan et al. 2022).
Developments in digital technologies have also brought significant
changes to the teaching and learning experience in universities — with an
acceleration in this process due to the Covid pandemic.

Furthermore, universities have paid increasing attention to their
broader educational responsibilities, beyond specific disciplinary
areas. This trend has been underpinned by drives for employability, in
part through market mechanisms of choice, but also the pressures of
government in their designs for a highly skilled workforce. Commonly
now, HEIs advertise their list of graduate attributes, variously including
qualities such as global citizenship, intercultural competence, leadership,
teamwork, critical thinking, problem-solving and digital literacy — many
of which are relevant to climate change. These shifts, however, are often
a target of resistance by academics, associated as they are either with a
challenge to traditional disciplinary practices or with a Trojan-horse-like
neoliberalisation of the curriculum.

While the above trends have made possible the incorporation
of climate change into the higher education curriculum, at first sight
its inclusion seems to involve some significant problems. First, there
are issues internal to the university that militate against its effective
inclusion. Climate change is not located within a single discipline and
encounters significant obstacles to either embedding itself across all
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courses or establishing itself as a discrete unit — in light of the autonomy
of lecturers to design their courses, curriculum overload and professional
accreditation. There can also be resistance to value-based initiatives and
cross-curricular provision from both staff and students.

Second, teaching climate change is complex because of the nature
of the issue. It is a contested question, with a range of possible positions
cohering with scientific evidence, not to mention vocal challenging of the
science from some quarters. As a controversial issue involving deep moral
and political values about the way our lives and societies are organised,
it is challenging to navigate in the context of a diverse classroom. Arts,
humanities and social sciences should be more comfortable with these
kinds of moral debate and value complexity than natural sciences and
STEM subjects with a more numerical basis, but they still face distinct
challenges in integrating issues of climate change, which may appear to
be the job of environmental science courses. Climate change also involves
a range of skills and practical experiences that are difficult to develop in
the classroom context.

Third, climate change is embedded in the set of deeper epistemic
challenges in contemporary societies that are outlined in Chapter 3.
Universities have long been centres of struggles for meaning and
legitimacy, in the context of postmodern challenges to Enlightenment
notions of objective truth and progress. The traditional theocratic
views that the Enlightenment had displaced in Europe have also had
a resurgence in different parts of the world, providing an unexpected
ally with those challenging the Enlightenment project. Populist leaders
have taken advantage of the stand-off to turn the epistemic vacuum to
their advantage, making use of social media to spread fear, prejudice
and disinformation. Climate change has been positioned by these
populist movements as a smokescreen for socialism, big government and
threats to individual liberties, bolstered by the deliberate campaigns of
misinformation from fossil fuel lobbies.

Nevertheless, despite this unpromising backdrop, this chapter will
attempt to show that climate change is in fact a spur for much-needed
change in higher education. While highly challenging, if we do succeed
in addressing it in university teaching and learning, then we will have
achieved a transformation that was needed in any event. This dynamic
has been expressed in relation to the broader societal shifts required by
the climate crisis. So, Helm (2020) refers to ‘no regrets’ policies, ones
which help reduce carbon emissions or increase carbon absorption,
but will achieve other desirable social and environmental ends at the
same time. Naomi Klein’s (2014; 2019) work in this way emphasises
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the inseparability of the social movements for workers’ and Indigenous
rights, and the environmental movement, given climate injustice and the
inseparability of social and natural exploitation.

In the field of education, the inclusion of climate change can signify
an opportunity to engage more deeply with the fundamental questions
of human existence that cut across all disciplinary areas and university
courses, and to enable the transformation of students in higher education
across personal, civic and professional domains - in short, the aims of
university education. The section that follows will explore further these
various generative dimensions.

Three dimensions of human enquiry

The pressing questions of human existence can be divided into three
types: ontological — those relating to being, the nature of the self and the
other entities that make up the world we live in; epistemological — those
relating to knowledge, how we acquire it and what makes it valid; and
axiological — the values that underpin what we do in our lives, the good
and the just. These three philosophical categories may not encompass
all areas of human enquiry, but they do represent the most weighty
questions facing us. However, we do not need to see these categories as
ones purely pertaining to the subject of philosophy. Instead, they are the
bedrock of any educational endeavour. Whatever we set out to learn (and
at whatever age or level of education), the process should engage us in
reflection on questions of being, knowledge and value — as applied to the
specific subject or content.

Climate change in this way has ontological, epistemological and
axiological elements. It alerts us to questions of being (who we are
and how we relate to the natural world), of knowledge (whose version
of events should we trust) and value (what might be a fair distribution
of the burdens of change). What this chapter will argue is that climate
change is a particularly conducive issue for fostering deep reflection and
for transforming learners. It serves not only its own agenda, of equipping
learners to act in the climate crisis, but is a driver for a more powerful and
transformative educational experience overall.

The sections that follow will address these three spheres of human
enquiry in turn, drawing out the aspects of relevance to climate change,
and the ways in which they can be explored in the classroom. In the space
available, the discussion will highlight just a few ways in which climate
change can be viewed through these three perspectives — undoubtedly
there are many others.
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Ontological

The first, most immediate ontological concern is with the nature of the
climate system, and by extension the nature of the world we live in.
The temperature on Earth and its weather patterns are the result of an
intricate interplay of factors involving the sun, the atmosphere, land,
oceans and ice sheets, as well as living organisms. The consequences of
temperature rises are also multiple (for example, melting of permafrost,
changes to ocean currents), and many of them in turn influence the
temperatures themselves, leading to feedback loops within the cycle.
These loops create the possibility of tipping points, and the risk of no
return from temperature rises (Lenton et al. 2019). The key ontological
idea that emerges here is interdependence, and through a study of these
processes, learners can reflect not only on the concrete and practical
considerations of the causes of climate change and possible interventions,
but also the deeper interconnectedness of the natural environment. In
order to operate in the world, we designate categories and attach terms
to them (for example, cloud, carbon, plants) yet when we reflect on
their existence, it is clear that they are not entirely separate from other
phenomena.

There is a long tradition of thought about interdependence in
ecology — for example, James Lovelock’s (1972) Gaia hypothesis, Lynn
Margulis’s (1998) symbiosis, Fritjof Capra’s (1996) web of life and Anna
Tsing’s (2015) assemblages. While these accounts have been challenged
and reframed, and should not be presented as doctrine, they serve a
vital role in disturbing our conventional notions of the separateness and
independence of phenomena, and allow new understandings to emerge.
Many argue that this interconnectedness requires new forms of thinking:
Lehtonen et al. (2019), for example, propose ‘phenomena-based’ learning
in place of fragmented disciplinary divisions, through which wicked
problems can be approached with systemic and holistic thinking.

The second area of ontological reflection is the human being. Climate
change also challenges our conceptions of who we are individually and
collectively. These reflections are in part similar to those above relating
to interdependence. We have a physical body that occupies its own space,
but on reflection we soon see how even our bodies are not really ‘ours’,
made up as we are of millions of bacteria, and of water that is constantly
recycled. Our mental world is also constituted by interactions with others
and collectively constructed languages and concepts. The distancing of
the human being from the natural environment in early modern Europe,
and Francis Bacon’s exhortation to human dominion over nature, can
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thus be seen not only as damaging but also based on a misconception
(Merchant 1980; Silova 2021).% These questions can be fruitfully explored
in the university curriculum, with arts, humanities, media and cultural
studies having an important role in analysing the changing nature of
human beings and human societies and the implications for the climate
crisis (for example, Hawkey 2023). Studies of literature in universities
might be considered an area in which it is difficult to integrate climate
change, but analysis of artistic works can be a highly generative means
of developing understanding of framings of the self as separated from
‘nature’ and from human communities. This analysis may involve authors
who explicitly deal with the topic of climate change — for example, Amitav
Ghosh or works from the ‘cli-fi’ genre (such as Octavia Butler, Margaret
Atwood, Kim Stanley Robinson and Paolo Bacigalupi) — but also those
that may predate awareness of anthropogenic impacts on the climate but
nevertheless address crucial aspects of the relationship with the natural
world that brought humanity to this point.

As part of the pedagogical process of reflecting on ontology, it is
useful to consider alternative ontologies to those many students will
be accustomed to (Komatsu et al. 2021). In a Western context, ideas
of sumak kawsay (or buen vivir, good living) from the Andean region
of South America and ubuntu from Southern Africa, which present a
worldview of interconnected existence, are helpful in opening up the
imagination (Assié-Lumumba 2017; Brown and McCowan 2018; Olivera
Rodriguez 2017).

A third series of ontological reflections concern the notion of
change itself. What is the nature of change, and what implications does
its inevitability have for our understandings of space and time? Mortality,
the fragility of human existence, the possibility of the end of the human
species and continuation of planetary life without human beings, are all
brought into the foreground. Naturally, some of these are disturbing topics
and have to be dealt with in delicate ways, particularly in the context of
widespread anxiety among young people (Hickman et al. 2021; Ojala
2016). Nevertheless, a careful treatment can be an important part of the
deepening understanding of self and the future of humanity.

Epistemological

Epistemic concerns are as old as conscious human beings but have
taken on particular complexity in the contemporary age. These shifts
can be attributed variously to: the coexistence of strongly contrasting
epistemologies and ontologies within and between societies; the
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development of information and communications technology that brings
individuals into closer contact with that diversity; the ready availability
of huge stores of information through the internet, but without a clear
criterion of sorting and selection; and the deliberate use of social media
to spread misinformation and manipulate audiences.

Climate change provides a focal point through which all of these
contemporary trends can be brought out into the open and reflected on
in the classroom. It is an issue that is subject to significant contestation, in
its most extreme form involving outright denial of its existence, but also a
range of reasoned positions in terms of how best to address the challenge.
Understanding and navigating this contestation is essential, not only in
maintaining some degree of social cohesion and cooperation, but also in
finding valid solutions — given the highly complex nature of the climate
emergency.

As discussed in Chapter 3, climate change deniers have successfully
been able to exploit the general value of scepticism in science, claiming
that the environmentalist lobby is shutting down debate and stifling
dissenting views, utilising the peer review system and other outlets of
communication for their ends (Morano 2018). The academic community
is then forced into either an unenviable position of asserting a uniformity
of view — an anathema to science generally, and not entirely true, since
even among those in agreement with anthropogenic climate change there
are some differences of position — or one of climate science as an open
question, which lays open cracks into which the denial lobby can hammer
their wedges (Marshall 2014).

Many of these debates have involved the scientific consensus on
climate change. Deniers have paraded the small number of scientists
who contest anthropogenic global warming and used them to challenge
the existence of a consensus. However, a bibliographic analysis (Cook et
al. 2013) showed that 97 per cent of published articles with a position
on climate change endorsed human-caused global warming. In order to
navigate these contradictory messages, therefore, scientific literacy in
relation to climate change is essential for all students of higher education
and the general public. Naturally, it is impossible for all people to have a
comprehensive knowledge of climate science, or the technical expertise of
climate scientists, but a basic understanding is essential for underpinning
one’s own actions and in navigating the epistemic conflict around climate
change. Importantly, however, this kind of awareness is not only one of
separating the true from the false, but in developing a more nuanced
awareness of different epistemologies that might provide multiple valid
readings.
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The role of higher education teachers, then, in relation to climate
change is both to provide a space for learners to explore their own
epistemological positions, individually and in relation to one another,
and to present the contested epistemic terrain on which battles around
climate change are being fought. Students, for example, could be asked
to analyse a television debate between a climate scientist and a fossil
fuel lobbyist, assessing both the rhetorical devices and communication
approaches used by each, and the factual basis and reasoning employed
in their arguments. They could then be encouraged to reflect on their own
positionings in relation to the contrasting positions. These contestations
involve an intertwining of questions of fact and value, of the contrasting
logics of different disciplinary areas, of different epistemological
and ontological foundations, and of complex systems (societal and
environmental) without predictable linear outcomes.

Climate change also raises awareness of academic disciplines,
including the relationships between them, and their contributions and
limitations. In no sense can the phenomenon of climate change be limited
to a single discipline: while certain disciplines may have a key role in
identifying changes in climate and their immediate impacts (geology,
geography, meteorology etc), the wide-ranging disruption to plant and
animal life, human societies and all aspects of the natural and physical
world necessarily means that all disciplines are involved. Economics, for
example, now involves treatment of the question by default, including
calculating the economic impacts of different temperature levels,
building environmental damage into cost-benefit calculations, and
assessing ‘discounting’ (the perception of decreasing value of benefits
that occur in the future). The complexity of the topic makes it essential
to include contributions from different disciplines, but also to make sure
that disciplines work together in new ways, in transdisciplinary as well as
multidisciplinary modes.

Another important dimension of epistemological awareness
relates to the diversity of knowledge traditions. Human cultures have
generated a variety of worldviews, which involve distinctive ontologies,
epistemologies and axiologies. To acknowledge the value of understanding
and engaging with these diverse knowledge traditions is not to slip into
a limp relativism: different traditions may have their strengths and
weaknesses, their areas of contribution and their applicability to different
contexts and situations, or simply reveal different dimensions of human
experience. While a problematic term in its own right, what we think of
as ‘Western’ knowledge dominates higher education in today’s world —
through its formation of the inductive scientific method that provides
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the gold standard in our epistemic space, and through the institution of
the European university, which has spread through the world. Western
academic knowledge has many positive qualities and has brought
undeniable achievements but it does not have an exclusive claim to truth
or value; furthermore, Western traditions are themselves plural, and even
practice in the natural sciences involves a variety of epistemic approaches,
including intuition, imagination and tacit knowledge (Polanyi 2009;
Binagwaho et al. 2022).

In order to safeguard this epistemic pluralism, and as a question of
justice for colonised and subjugated peoples worldwide, there have been
worldwide calls for decolonisation of higher education, spurred on by the
prominent Rhodes Must Fall movement in South Africa (Del Monte and
Posholi 2021). Indigenous movements have called for the inclusion of
their knowledge traditions, not instead of but alongside mainstream ones,
in line with an ‘ecology of knowledges’ (Santos 2015).

Given the complexity of the ecological challenge, and the forms of
thought that led us into trouble in the first place, it is not unreasonable to
believe that an ecology of knowledges will in fact be necessary to address
climate change. Dialogue is needed between universities and external
communities, between mainstream academic knowledge and local
knowledge systems, and between different cultures and positionalities.
Co-construction of knowledge becomes therefore a question of justice
(so as to include participating communities as subjects rather than objects
of the process of knowledge production and application), but also the
most effective form of building lasting responses to the climate crisis.
More fundamentally, many have argued that a whole new paradigm
for humanity is needed (Silova 2021), to haul ourselves out of the pit
created for us by millennia of exploitative relations with the non-human
environment, made catastrophic by the increase in technological power
since the Industrial Revolution, and through the increase of incentives for
accumulation resulting from the growth of capitalism. Different visions
of this relationship can be found in philosophies such as sumak kawsay or
ubuntu discussed above, but also within marginalised Western traditions,
such as eco-feminism and deep ecology (Assié-Lumumba 2017; Brown
and McCowan 2018; King 1995; Olivera Rodriguez 2017; Sessions 1987).

Axiological

Climate change is contested not only in terms of its sources of evidence and
paradigms of understanding, but also in the value sets that accompany
them. In fact, many (for example, Marshall 2014; Norgaard 2011) have

UNIVERSITIES AND CLIMATE ACTION



argued that climate change denial is better understood as a conflict of
values and emotions than a dispute over facts. The value contestations
relate to various areas — the good life and forms of living that are seen to
be worthwhile, questions of justice, what a fair distribution of the burden
of change and disruption should be — as well as to questions of authority
and freedom, the legitimacy of coercion, and what forms of organisation
are necessary for achieving global sustainability.

There is, at the present moment, an indisputable situation of climate
injustice in which the wealthiest communities and countries as a general
rule bear disproportionate responsibility for causing climate change, while
the poorest communities and countries bear the brunt of the negative
impacts and lack the financial resources to protect themselves from them
(Hickel 2021; Klein 2014, 2019). While mitigation (preventing the root
causes of climate change), adaptation (adjusting to the new conditions)
and regeneration (creating new forms of sustainable community and
environment) are needed globally, the burdens of adaptation and
regeneration on some are caused by the lack of attention to mitigation on
the part of others. This is a geographical, political and economic divide
(designated imperfectly by the Global North/Global South labels) but it
also highlights inequalities within countries — leading to a focus on MAPA
(the Most Affected People and Areas), cutting across different locations.
These injustices have an intersectional dimension (Crenshaw 1991), in
that social identities such as gender and race can compound the economic
and social class disadvantage and create configurations that cannot be
addressed in isolation.

While the facts of the case are clear, the implications are hotly
contested. Do wealthy regions have responsibility for atoning for
historical actions (for example, the Industrial Revolution in Britain) or
only their current emissions? Should the largest emitters of greenhouse
gases make financial payments to compensate other regions affected by
the impacts? Should low-income countries be inhibited from developing
fossil fuel-based industry when other regions of the world have historically
generated their wealth from them? Addressing these questions head on
in pedagogical spaces is important both for ensuring all are aware of the
injustices, but also in refining learners’ abilities to reflect, deliberate and
position themselves on these complex issues.

Important value questions are also raised over the forms of social
organisation necessary and permissible. Much of the opposition to
environmentalism has been provoked by the constraints that it is seen
to impose on individual freedom: that the movement is ‘green on the
outside, red on the inside’ (Delingpole 2012), essentially communism
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by the back door, or else big government or even global rule by the
United Nations. While these concerns are wildly inflated (and many
environmentalists are equally concerned about constraints on individual
freedoms and the dangers of excessive state power), resolving the climate
crisis may indeed require limitations on individuals and corporations, and
the establishment of new forms of global coordination (Helm 2020). If
people do not make the necessary changes of their own volition, should
they be forced to do so, and at what proximity to the precipice of species
destruction would authoritarian measures be justified?

Finally, there are questions about the good life. Is our task as
humanity to maximise (through technology and economic management)
the possibilities of continuing the high consumption lifestyle that those
in privileged parts of the world have become accustomed to? Or is a more
frugal and less wasteful lifestyle, closer to nature and valuing the spiritual
over the material, in fact a richer life in any event? Major religions have
had ambiguous relationships with climate action, with Christianity on
the one hand being held responsible for the root cause of the crisis in
positioning the human being as the ‘master’ of nature, but on the other
hand, as seen in Pope Francis’s (2015) Laudato Si’, advocating for major
pro-environment shifts. Climate change challenges us and causes us to
question all aspects of the values with which we live.

Engaging with these values is a complex matter. Transmitting a
predefined set of values to learners is challenging with young children,
but almost impossible with adults of university age — and of dubious
legitimacy even if it were feasible. What universities can do is allow
space for learners to grapple with these complex questions head on, to
appreciate their underpinning principles, to understand diverse positions
and expand their moral reasoning to those in different positions, places
and points in time. Subjects in the arts, humanities and social sciences
will engage more readily with these value contestations, with the
teaching of history, for example, having an important role in generating
understanding of the role of empire, slavery and capitalism in the
progressive destruction of natural environments (Hawkey 2023). Yet it is
important that such value considerations are brought into STEM subject
areas as well, as they represent crucial ethical and civic issues that must be
at the centre of science teaching in universities and beyond (Salinas et al.
2022; Torres-Olave and Bravo Gonzalez 2021). For example, discussions
of geo-engineering and carbon capture should involve not only the
technical aspects, but also questions of justice surrounding who owns and
controls the technology, and the impacts on diverse communities.
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This section on the three dimensions has argued that climate
change can act as a positive driver for change in teaching and learning,
in opening up the profound ontological, epistemological and axiological
questions that all education should address. It is true that any issue
one could choose to study (from the ancient Greeks to US-China trade
relations, genetically modified crops to quantum computing) could
potentially be addressed from these three different angles. But climate
change is particularly conducive to opening up crucial questions and
dilemmas in these areas, through its complexity, its moral urgency, its
comprehensiveness (in touching on all aspects of human existence) and
its global reach (in involving all of humanity).

Pedagogical foundations

The above sections have set out three broad areas of enquiry in relation
to climate change, ones which provoke deep questions about ourselves
and the world, and are conducive to the transformation of self and
society. Yet there are a range of possible ways in which these questions
can be addressed in the classroom. Some attention, therefore, is needed
to the process elements, to the orientations of teaching and learning in
the classroom (Alexander 2010). This section will not outline specific
teaching techniques or resources, but instead highlight two fundamental
principles — critical questioning and deliberation.

Given the urgency of the issue, and the high degree of scientific
agreement, it might be tempting to present climate change as a settled
set of facts, commitments and actions to be instilled in students. Yet,
as argued by Jickling and Wals (2008) in relation to education for
sustainable development, a campaigning or advocacy approach is never
justifiable in the classroom. In an educational setting, particularly one
involving adults, learners must exercise their own agency to engage with
the material and acquire new understandings through processes of critical
reflection. Research has, in fact, shown the dubious efficacy of awareness-
raising of a purely cognitive nature (Anderson, A. 2012; Bangay and Blum
2010; Facer 2020; Facer et al. 2020; Monroe et al. 2019; Oberman and
Sainz 2021; Rousell and Cutter-Mackenzie-Knowles 2020; Stevenson et
al. 2017). In the case of climate change, the complexity of the issue means
that creativity and imagination must constantly be employed to adapt to
the emergent properties of the system and form new responses to the
crisis. Conditioning, non-reflexive training or even subliminal messages
might be successful in bringing about pro-environmental behaviours in
the short term. But they are not solutions to the climate emergency.
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Processes are needed, therefore, through which learners can
become aware of their own understandings and positions, engage with
other perspectives and worldviews, challenge their assumptions and
construct new possibilities. The dual processes of critical questioning and
deliberation are central here. These two principles are fundamental to
the educational process, as they encourage reflection, perspective and
possible revision of our views and understandings. As principles they are
applicable to any educational setting and any subject matter, although
they are far from straightforward to implement and can be challenging,
as they disturb the comfort of our familiar and entrenched ideas.

Questioning and deliberation are approaches that we as educators
bring to the teaching of climate change with a normative orientation
(Freire 1970; Gutmann 1987; Nussbaum 1997). They emerge from
commitments to human agency, respect for persons and the value of
human understanding, rather than unreflective survival or subordination
of the human being to external goals and technologies. Nevertheless,
these prior commitments require conducive subject matter in order to be
operationalised in an educational setting. The complexity, profundity and
contestation around climate lend themselves both to processes of critical
questioning and to vibrant group discussions, leading to a virtuous cycle
of mutual reinforcement through which the principles can be deepened.

Critical questioning

Educational spaces can be structured so as to encourage learners to
question their existing beliefs, perspectives and assumptions. This
process operates on a continuum, from relatively mild revision of one’s
factual knowledge, to a fundamental about-turn in one’s identity and
worldview. Critical questioning is opposed to learning approaches
that are transmissive, involving an unquestioning flow of knowledge
from teacher to student, and also to learner-led processes that involve
accommodation of new knowledge entirely within existing assumptions
(Browne and Freeman 2000; Kuhn 1999; Lipman 1988).

While promotion of critical questioning is largely a matter of
underlying orientation of the teacher, and can manifest itself in multiple
ways, there are some recognised formal approaches. The Socratic method
is the root of many of these approaches in the Western tradition. Socrates
aimed to spark insights in his interlocutors by taking them through a
series of searching questions that would force them to reassess their
unexamined assumptions. This generation of new knowledge through
questioning has been an ever-present current in the Western higher
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education tradition, alongside traditions of transmission of knowledge
and memorisation (Barnett 1997). Socrates described himself as a
‘gadfly’, niggling at and disturbing the complacency of Athens. The idea
of this form of questioning being uncomfortable is a common theme in
critical approaches (for example, Sterling 2011). While challenges to and
reframing of our fundamental assumptions are ultimately beneficial, they
are unsettling and at times painful.

A more recent structured approach is problem-based learning.
Instead of approaching learning from the starting point of a body
of knowledge to be acquired or mastered, it starts with the solving
of problems relevant to the professional area — either theoretically
contrived ones or ones encountered in actual practice (Schendel et al.
2023; Williams 2001). Problem-based learning is commonly used in
universities, being particularly prominent in health sciences, in which
trainee doctors and nurses develop not through acquiring a formal body
of knowledge but through being faced with real-life medical situations.

Climate change is embedded in human civilisation, practices and
belief systems and so addressing it involves critical questioning of this
sort. The transmission of a body of knowledge relating to climate science
is not entirely worthless — certainly there is some factual knowledge
that all people should have — but it is unlikely to be sufficient for finding
solutions to ‘wicked’ problems or to bring about the kinds of individual
and collective changes that are necessary for a sustainable planet. These
various forms, such as Socratic questioning and problem-based learning,
are essential for, in the first place, sparking realisations about the complex
web of causes of our current unsustainable lives and societies, and then
thinking creatively about how to move forward. These approaches can be
adopted in the various one-on-one teaching situations in the university
(for example, in postgraduate research supervision or in tutoring for an
essay or dissertation at undergraduate level), in which Socratic dialogue
is readily applicable. Group situations are conducive to problem-based
learning, but forms of Socratic questioning through discussion are also
possible, along with other methods such as simulations, role plays and
thought experiments.

Further to the above, there is a tradition of more political
questioning, focusing not so much on challenging assumptions of our
identity and existence or solving problems, but of challenging and
overcoming the injustices that exist in our societies. Most prominent of
the thinkers associated with this current is Paulo Freire (for example,
1970), whose primary insight was that education inevitably serves a
political purpose — in his terms, either liberating or domesticating. This
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influence is not so much because of the explicit content — although in some
cases there will be direct treatment of political issues in the classroom —
but because of a deeper process of formation of the ‘subject’ or person.
Freire observed a correspondence between the disempowerment of the
learner — considered to be an empty vessel, with her existing learning and
knowledge disregarded — and the disempowerment of the citizen in the
political sphere.

In Freire’s pedagogy, questioning occurred initially through the
presentation of visual cues (stylised representations of the present
reality), intended to provoke reflection on learners’ conditions of living
and inequalities in society. More broadly, Freire (1970; 1994) advocated
for problematisation or problem-posing education, through which the
naturalisation of disparities of power and wealth could be challenged.
Problematisation is practised in the educational space hand in hand with
dialogue — used by Freire in the sense of respectful, horizontal pedagogical
relations — which together lay the foundations for individuals taking the
reins of their own destinies in the broader world. This complementarity is
similar to that between questioning and deliberation discussed elsewhere
in this section.

In his own writing, Freire’s main concern was poverty and
oppression, and not the natural environment, although he was said to
be writing a book about the latter at the time of his death (Misiaszek
2020a). However, it has since become clear that environmental concerns
are no longer those of the privileged middle class with leisure time to
enjoy nature, but intimately bound up with global social justice and the
well-being and survival of the poorest communities (Klein 2014; 2019).
Freirean conscientisation in the twenty-first century inevitably involves a
critical understanding of climate change and its causes, and coordinated
collective action to address it. The kind of action that will emerge
from transformative pedagogy is not the isolated, top-down, technical
solution of geo-engineering or carbon capture, but a transformation of
our local, national and global economic, political and cultural systems
to put in place a more caring, egalitarian and sustainable world. These
transformations involve not only Freire’s initial concerns for working-
class oppression, but also ones relating to gender, race, coloniality and
other forms of social identity.

Freirean approaches of problematisation and conscientisation are,
therefore, highly relevant to climate. Collective processes of analysis and
reflection can reveal the ways in which climate change is bound up with
socio-economic inequalities and asymmetries of power at all levels, and
how the solutions need to be grounded in the fostering of more egalitarian
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and just societies. Climate change represents a teaching opportunity
in this sense: through sustained analysis and reflection, what initially
appears to be a neutral technical issue reveals its roots in distribution
of resources, modes of political decision-making, power differentials
and our entire civilisational model. So, for example, practices with wide
acceptance in society, such as recycling and green consumer choices, can
be subjected to critical scrutiny, highlighting their roots in the fossil fuel
lobby’s deflection from needed structural changes towards individual
responsibility.

While there are those (for example, Bowers and Apffel-
Marglin 2005) who argue that the Western anthropocentric currents
underpinning Freire’s thought are inimical to ecological sustainability,
his thought has been integrated with environmental ideas through the
eco-pedagogy movement (Gadotti 2000; Kahn 2010; Misiaszek 2020a,
2020b). Eco-pedagogy represents the educational manifestation of the
uniting of the social justice and ecological agendas; as Jacobi (2003: 189)
states, environmental education must be ‘above all a political act oriented
towards social transformation’.® Critical questioning, in this way, runs a
full arc from more technical approaches to rational argument, to more
political processes aiming for a fundamental transformation of society.

Deliberation

A fundamental part of living in a collectivity is deliberation — at least if
we are to avoid authoritarian or absolute rule. Listening to the views of
others, communicating our own views, and then, through the interaction
of the two, revising our views, are essential both for making the right
decisions and for ensuring justice and inclusion in society. As argued by
many commentators over the years (for example, Gutmann 1987; Mill
1991 [1861]; Pateman 1970), deliberation is not only a guard against
authoritarian rule, but also against forms of majoritarian democracy that
reduce the democratic principle to a competition of rigid positions.
Higher education is a highly conducive space for the development
of deliberation — a practice that must be learned through experience. The
full possibilities of deliberation depend in the first instance on policies of
access and ensuring that university spaces do not become segregated on
the basis of socio-economic background or other factors. But they also
depend on the pedagogical environment created in the classroom. Many
developments in teaching and learning in higher education over recent
decades have in fact focused on creating a space for deliberation in the
classroom, by fostering an environment in which students feel able to

TEACHING CLIMATE CHANGE

125



126

raise questions and by protecting the time available for these discussions
— particularly through flipped or inverted classroom approaches where
the content input takes place largely before the real-time class (Lage et
al. 2000). Deliberation can take place in online fora, as an alternative to
face-to-face environments, but careful consideration is needed to ensure
that the design of the virtual space allows for these forms of interaction.

Deliberation in all spheres involves dealing with disagreements,
some of which are sensitive and heated, and relate to value-based
questions without clear answers. In higher education, these controversial
issues are a challenge but also an opportunity: a challenge because they
are hard to present and frame on the part of the teacher, and because they
can fuel tensions and conflict among students in the classroom; but an
opportunity because their charged and ambiguous nature means that they
can provide intense engagement in the educational space, foster critical
dialogue across diversity, and expand students’ nuanced moral reasoning
and action. While levels of concern about climate change are generally
high among youth populations (Hickman et al. 2021), and (depending
on the context) the proportion of those denying climate change outright
is likely to be low, there will still be significant differences in students’
views on how best to address the challenge — in line with the axiological
divergences outlined above.

In deciding on how to incorporate deliberation into the teaching
of climate change, there are certainly arguments in favour of excluding
climate denial. First, the evidence and scientific research available to us
at the present moment shows that anthropogenic global warming is real
(Masson-Delmotte et al. 2021), so any fundamental challenge to that view
could be prohibited on the basis of spreading false information. Second,
given the Herculean task of transforming an unsustainable society into
a sustainable one, and the catastrophic costs of not doing so, allowing
voices to undermine that task might be considered too great a risk to take.

On the other hand, allowing climate change denial in the classroom
enables exploration of the contested epistemic dimensions of climate
change, as discussed above: these could be explored theoretically, but
may be more vivid if embodied in the views of participants. Another
reason is that the exclusion of climate denial puts it underground, which
paradoxically allows it to survive and even flourish, as a consciously
countercultural view. That said, there may be versions of climate
change denial that would, in any circumstances, be inappropriate in the
classroom — particularly if linked with racist, sexist, homophobic or other
exclusionary and prejudiced views and incitements.
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Monroe et al’s (2019) systematic review showed the value of
‘deliberative discussion to help learners better understand their own and
others’ viewpoints and knowledge about climate change’ (p.11, original
emphasis). Yet creating this kind of environment is not straightforward,
and providing a real space for deliberation in classrooms can at times
be threatening for higher education teachers: it involves letting go and
allowing the learners to dictate the movement of the discussion, and
risks disagreement and even conflict. For learners too, it may be an
uncomfortable experience. But, as argued by Kwauk and Casey (2021),
there is value in the disruption of ideas, and even in making learners
intellectually uncomfortable as a way of unsettling entrenched and
unquestioned views — and contested issues can be useful for this end.

Critical questioning and deliberation are not new ideas and have
been seen in educational traditions around the world from the monasteries
of classical India to Scandinavian folk high schools (Ellis 2019). Yet
while ever present, they are always vulnerable to the convenience of
the standardised, transmission approaches to teaching, ones which we
associate with either marketised or authoritarian education systems, but
which can equally be a temptation when faced with an urgent moral issue
such as climate change. Critical questioning and deliberation underpin
the treatment of the ontological, epistemological and axiological subject
matter in the classroom, providing a foundational orientation from
which the specific methods and approaches to teaching and learning
can emerge. These methods can involve not only group discussion in the
classroom, but also arts-based approaches, role plays and simulations,
storytelling and many others.

These two fundamental principles are not separate but interact
and are complimentary. Questioning is, in the first instance, an
internal process — subjecting to critical scrutiny the assumptions held
by the individual — although it will often occur between teacher and
student or in a group situation. Deliberation occurs primarily through
engagement with others, although it can also occur internally, through
the process of self-reflection. But deliberation with others is a key means
of fostering questioning, and critical questioning is an ever-present part
of deliberation. Critical questioning and deliberation, therefore, have
their own intrinsic value, but in practice occur in conjunction, with each
enabling and strengthening the other. The ways in which they manifest
themselves in real-life education depend naturally on the context and
circumstances, and they can appear in a multiplicity of forms while still
adhering to the foundational principles.
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Towards pedagogical renewal

Misiaszek and Rodrigues (2022: 5) call for a ‘paradigm shift in HE
[higher education] to much more directly focus on teaching to achieve
JBSE [justice-based sustainability education] globally’ and for ‘thorough
and meaningful transdisciplinary incorporation of JBES throughout all
HE curricula’. Yet, while we need an ‘epistemological paradigm-shift for
most HEIs, including reinventions of disciplines and their epistemological
foundations’, this shift is unlikely to take place overnight, at least not in
mainstream institutions. Moving towards this aim requires provisionally
working within established courses of a disciplinary or professional
nature in the meantime — not conforming to them, but challenging them
and pushing their boundaries from within.

This renewal is urgently needed in higher education. While the
sector has seen startling growth in recent decades, its positioning as a
mechanism for labour market allocation has stored up major problems,
being unable to fulfil all students’ aspirations for social mobility and
simultaneously being distracted from its foundational role of providing a
space for intellectual exploration and transformation. As highlighted by
Stein et al. (2023) and Jimenez and Kabachnik (2023), it is implicated in
the continuing mindset of ‘progress’ based on extraction and exploitation,
with HEIs’ endorsement of sustainability goals very often being rhetorical
or grounded in an illusory ‘green growth’. Higher education must become
(or return to being) a deeply transformative experience, leading us to
engage with the most profound questions of our being, knowledge
and values, avoiding monocultures of the mind (Shiva 1993) and
instead developing critical deliberative environments and an ecology of
knowledges.

Fortunately, despite neoliberal designs on higher education,
universities have maintained some spaces of autonomy from the market,
and institutional traditions provide some protections for counter-
hegemonic work. As argued by Binagwaho et al. (2022), even the Western
scientific method is founded on scepticism of monolithic bodies of
knowledge — as shown in the British Royal Society motto of nullius in verba
(‘take nobody’s word for it’) — so it should, in theory at least, leave the
door open for epistemic pluralism. In recent years, decolonial movements
in the Global South and internationalised student bodies in the Global
North have also opened up a space for challenging conventional curricula
and creating possibilities for an ecology of knowledges (Del Monte and
Posholi 2021).
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As discussed above, one of Freire’s (1970; 1994) most powerful
insights was into the inevitably political nature of pedagogical
interactions — not only because they often directly deal with political
content, but because they involve the formation of agents, leading either
to disempowerment or empowerment of the learner and citizen. The
implication here is that teachers cannot ‘sit on the fence’ and remain
neutral in their teaching: they are either liberating or domesticating. In
the same way, teachers can (no longer) avoid including climate change
in their teaching. Its centrality to the fate of humanity means that it is
inevitably part of any meaningful discussion of society and the natural
environment, and so part of every disciplinary and professional area. Not
addressing it means supporting the current slide into self-destruction for
humanity. Given the questions of environmental justice alluded to above,
not addressing climate change also means perpetuating inequalities at
all levels.

This chapter has explored these ideas in relation to the
transformative learning that is essential for responding to the climate
emergency. Three spheres of human enquiry have been highlighted — the
ontological, the epistemological and the axiological — underpinned by
critical questioning and deliberation. In each case, climate change can
be seen to represent a stimulus to change — a challenging and unsettling
one, but one that can bring a much-needed shift. While effective teaching
of climate change depends on a pedagogical approach oriented around
various factors (an open classroom environment for discussion, building
on students’ existing knowledge, experiential learning, acknowledging
emotions, use of arts, engaging with activism and so on; Ojala 2016;
Bryan 2020; Lehtonen et al. 2019; Nussey 2021), it also in turn stimulates
these active pedagogies in a virtuous cycle. While this chapter has focused
on those parts of students’ learning experience that are controlled by
lecturers, it must be recalled that there are many other aspects (perhaps
equally important), including peer learning and self-directed learning
outside the classroom. These broader spaces of learning will be addressed
in the chapter that follows.

Notes

1  An approach in which, instead of class time being used to transmit knowledge content (for
example, in the form of a lecture) which students then apply afterwards, students acquire
the knowledge in advance through reading, videos and so on, leaving the class for questions,
discussion and application of the material.

2 This is not a comment on the moral and political desirability of individualism versus
collectivism, but an ontological point about the extent of separateness of human beings.

3 Translation from the original Portuguese by the author.
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Curriculum topography

Calls for greater attention to climate change in the curricula of schools
and universities around the world have been very welcome. If dealt with
at all, climate change has usually been included in natural sciences and
geography, and the important task of integrating it into other disciplinary
areas requires some unsettling of conventional course content (Hess and
Collins 2018; Leal Filho 2010; Nugent 2021; Reimers 2021; Rousell
and Cutter-Mackenzie-Knowles 2020). Yet, while carving out greater
space for climate change within the formal curriculum is undoubtedly
important, it is just part of how climate change can be integrated into the
educational experience.

This chapter puts forward a vision for the role of education built
around the idea of a curriculum ‘topography’. This approach sees the
school or university as an educational environment with a diverse range
of opportunities for learning — taught, self-directed and through peer
collaboration — in distinct spaces within and beyond the physical campus
and virtual space of the institution. The task of the educational institution is
to curate this curriculum topography to provide the richest possible learning
environment, in which all students can develop their understanding of,
engagement with and action in response to climate change.

Universities and other HEIs have some particular characteristics
that mark them out as different from compulsory school-level provision
for children. These include their institutional make-up, with a variety
of functions such as research and public engagement outside of the
educational offering, and learners who are predominantly adults, with
high levels of choice over their studies. The availability of research on
curriculum relating to climate change in higher education is growing.
Yet, for the most part, these are analyses of specific courses (for example,
Amos and Carvalho 2020; Fahey 2012), or of the integration across the
taught curriculum (for example, Hess and Collins 2018; Gomes 2020),
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with some studies of teaching and learning approaches in formal and
informal spaces (for example, Bush et al. 2017; Rooney and McMillin
2010; Senbel et al. 2014). This chapter takes a broader approach in
assessing the whole of the learning environment, within the university
and beyond, seeking to understand the relationships between the diverse
spaces and the structural features underlying them.

The curriculum is here understood as encompassing opportunities
for learning that are organised by and through the university, involving
not only formal taught courses but also interactions on the university
campus, and voluntary and professional work outside whether lecturer-
led or student-led. In discussing curriculum, it is always important to
bear in mind the gaps that may exist between the stated intentions and
pronouncements (the official curriculum) and what ends up being carried
out in practice (the taught or unofficial curriculum), not to mention the
submerged rituals that may not be apparent even to those engaged in
them (the hidden curriculum). Across the various levels of education,
the vast majority (95 per cent) of the 194 countries reporting to the
UNFCCC state that they offer some climate change education in their
curricula (UNESCO 2019), yet there is little evidence that this official
integration filters into the classroom. PISA results' show poor learning
outcomes relating to the environment even in the relatively privileged
OECD countries (OECD 2012).

There are some aspects of the topic that cannot be dealt with in full
in this chapter. First, there is not space here to specify the exact content
that will go into climate change courses (whether palaeoclimatology,
geo-engineering or wind energy). Second, the chapter will not deal
comprehensively with questions of pedagogy, teaching methods or
learning styles, but will build on the broad discussions of the previous
chapter. Third, while there is discussion of accreditation, there will not
be a detailed treatment of assessment, although it is acknowledged that
curriculum in practice may be strongly determined by what is assessed
and that constructive alignment is crucial. Fourth, there are complex
questions in curriculum studies about the nature of knowledge and
whether it is culturally specific or universal (White 2019; Young 2008;
Santos 2015), linking in with movements for the decolonisation of
higher education in recent years. These are relevant for climate change
education, and will be touched on here, but are dealt with in greater
depth in other publications. In addition, the analysis presented here will
chart the broad contours of climate change in the university experience,
but the ideas presented must, needless to say, be contextualised in the
specific circumstances of each university.

UNIVERSITIES AND CLIMATE ACTION



Is it the role of the university to teach about
climate change?

Before outlining a curriculum framework for higher education, it is
important to assess whether the kinds of climate learning outlined in
Chapter 3 should indeed be acquired in the university, or alternatively
at school, in the family or in broader society. Answering this question
involves determining what kind of institution a university is and what
its general purposes are, a task that on its own could require multiple
volumes. Nevertheless, a few words here will be of use. Higher education
is generally taken to refer to a level of study undertaken after basic
education has been completed, and therefore normally in adulthood,
providing substantial depth and sophistication of learning, usually in
a specialist area. The institution of university, which now dominates
higher education globally, has its origins in medieval Europe, although
it is only one of a number of historical manifestations of HEIs around the
world (Carpentier 2019; McCowan 2019; Perkin 2007). The university is
distinct from some other forms of adult education, vocational education
and apprenticeship in that its primary purpose is critical and open-ended
enquiry (Collini 2012). While universities come in many different guises,
and conduct research and community engagement and other functions
to greater or lesser degrees, this purpose of critical enquiry would appear
to be a unifying factor — their educational approach going beyond mere
training of a non-reflexive type.

The characteristics outlined above can shed some light on the place
of climate change within the institution. Looking back to the distinction
between knowledge, skills and values drawn in Chapter 3, few would
question whether it is the place of the universities to promote the first
of these. University is the knowledge institution par excellence, both in
terms of passing on knowledge to students and generating new knowledge
through research and scholarship. There are, nevertheless, significant
debates about what knowledge specifically should be made available to
students, whether a broad curriculum such as one would expect at school,
or a tightly focused area, or professional or vocational knowledge as
opposed to general knowledge. Countries have addressed these questions
in different ways in their higher education traditions, with the USA, for
example, leaning towards a broader general curriculum (in many cases
in the liberal arts) and European nations towards a narrower focus in a
single discipline.

Skills are rather more controversial. Few would question the
development of discipline-specific skills (such as preparation of specimens
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in biology) or generic academic skills (such as argumentation and
critique). While there are calls from industry for work-ready graduates,
there is scepticism from some quarters as to whether universities should
be promoting non-academic skills, whether of a vocational nature or
more general life skills (McCowan 2015b). It can be argued that these
skills are better developed in other settings (such as in the workplace
itself) or should have been developed at an earlier stage (in school or in
the family).

Yet it is in the sphere of values that the most doubt exists. While it is
likely that most of our fundamental values are already in place by the age
that people commonly go to university, some shaping of values is inevitable,
as it would be in any long-term experience. With the massification and in
some contexts near universalisation of higher education, the civic role of
the university becomes more prominent. When the majority of citizens in
the country are attending a higher level of education it inevitably takes
on an important role in shaping the interactions and practices of society
as a whole, influencing its democratic or alternatively authoritarian
character and the level and nature of political participation. The urgency
and weightiness of climate change would seem to qualify it as one of those
issues that cannot be ignored by an educational institution attending to a
substantial proportion of the population.

Yet many argue that it is not the place of the university to promote a
set of values — at least values beyond those of the academic discipline, or
that justifying higher education on the basis of an overarching civic goal
is unduly paternalistic (Martin 2022). Universities have been bastions
of ethical individualism (Dworkin 1996) in which personal convictions
are sacrosanct; it is against the principle of academic freedom to oblige
all staff to adhere to a particular set of values — other than, perhaps,
procedural values such as academic freedom itself. Even if it were not
against the principles of the institution, it would be highly difficult in
practice to ensure unity of values in such large, diverse and autonomous
organisations (Haddock-Fraser et al. 2018). Furthermore, in any form
of education, while creating space for reflection on and clarification of
personal values can be very useful, it is perilous (and of dubious efficacy)
to oblige teachers to instil specific values in students that they (teachers)
may not hold themselves.

On the other hand, institutions can be seen as transmitting values
even in the absence of an explicit or intentional effort to do so. As
discussed in Chapter 8, sociology of education over the past half-century
has highlighted the hidden curriculum of schools and universities:
promoting conformity to the status quo and the acquisition of values and
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practices of competition, hierarchy and exclusion (Giroux and Penna
1979; Jackson 1968; Margolis 2001). By definition, these processes are
hard to identify and control, and their outcomes are unpredictable, with
students able to resist as well as absorb the messaging (Willis 1977).

Does the difficulty of ensuring a unified value set make impossible
the task of climate change education? And does it put in doubt the
advisability of aligning universities’ work with frameworks such as the
SDGs? Despite the thorny issue of values, there are still strong reasons
why universities should incorporate climate change and sustainability
into their curricula. Climate change (mitigation and adaptation) is so
important for our survival, and is inevitably part of all people’s existence
for the foreseeable future, that we should include it in the university as
part of preparation for life. Furthermore, climate change is now a crucial
part of academic disciplines, in their attempts to describe and analyse the
world around us, so it would be scientifically negligent to exclude this
material. Equally, for professional preparation in many areas it is now
essential to include capacities relating to climate action. Climate change
education (or sustainability more broadly) can be pursued in universities,
even in light of the constraints on value promotion, in ways that leave the
aims and outcomes more open, on the basis of deliberation and enquiry,
and are consistent with academic values.

The appropriate response of the institution committed to addressing
climate change would therefore be to address it in those areas of action
that it directly oversees (operations, cross-faculty initiatives, partnerships,
external engagement), and to ensure an enabling environment for
lecturers and students to pursue relevant learning and enquiry in the semi-
autonomous spaces in which they operate and interact. It is this approach
that will characterise the proposals below. Finally, it is important to
emphasise that whatever responsibilities or possibilities higher education
has for teaching climate change, it will never be the only important space
in which people learn about it. The undergraduates participating in the
four-country Climate-U survey, for example, put university in third place
after internet/social media and mainstream media as a source of climate
learning (Rolleston et al. 2023). The university needs to view its learning
spaces in conjunction with those outside.

Climate change in the formal curriculum

The most obvious way in which climate change can appear in the university
curriculum is as a discrete course — whether an entire degree programme
or a subcomponent of it. Full degree programmes do exist, many at the
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graduate level (for example, the Master of Climate Change Adaptation
by Research at the University of the Sunshine Coast, Australia), but also
some undergraduate programmes: in the UK, it is possible to study a full
Bachelor of Science degree in Climate Change in universities such as
Greenwich, Northampton and Liverpool John Moores. There are many
more dual courses — for example, climate change and health, law or
international development. These courses are crucial for those looking to
forge a career in the various lines of environmental work. Yet few would
go so far as to argue that all or most university students should study a
dedicated degree in climate change.

More common is the provision of a unit or module on the topic,
either as part of specific courses or freestanding. Examples of this form
of provision are becoming more common, as are cases in which climate
change appears as part of sustainable development or environmental
education units. Sometimes courses are provided outside of the regular
curriculum framework, such as the climate literacy course available to
both students and staff at the University of Bath, certified by the Carbon
Literacy Project.? Should this type of cross-cutting module be compulsory
for all students, to guarantee coverage regardless of the course studied?
This question is complex, for principled and pragmatic reasons. As
discussed above, there are constraints on universities as institutions in
compelling students to engage in particular activities, given that the
learners in question are normally adults who have freely chosen to study
there. From a pragmatic perspective, compulsory modules not directly
connected with disciplinary content may not be taken seriously, or at
worst provoke resistance on the part of students. Universities’ dual
roles as institutions of both learning (intrinsic and instrumental value)
and accreditation (exchange value) are brought into tension here.
Furthermore, there is pressure for space in curricula (with climate change
competing with a number of other cross-cutting areas needing attention
—peacebuilding, global health, human rights, citizenship and so on), and
thought is needed as to how the content links in with other areas of study.

In any event, even if it were legitimate and advisable to compel
students to engage in a module on climate change, it may not be the best
approach educationally. A danger of the discrete subject approach — as
seen in other areas such as citizenship - is that students then confine the
topic to one part of their learning and fail to see the broader connections
(McCowan 2009). Embedding climate change across all areas of the
taught curriculum, while harder to achieve, is likely to be the more
effective approach, alongside discrete modules made available on an
optional basis.
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A helpful framework in this regard is provided by Molthan-Hill
et al. (2019). They distinguish between four approaches to embedding
climate change in the curriculum: piggybacking — incorporation of
content into existing modules; specialising — creation of new modules;
mainstreaming — incorporation across the whole of the existing
curriculum; and connecting — creating new cross-disciplinary offerings.
The dynamics of interest here are the movements between the two
axes of existing/new structures and narrow/broad curriculum.
Pragmatically, an initial step for universities will usually be to piggyback
onto existing structures, while simultaneously opening up spaces for the
creation of new modules. Coverage is most straightforwardly provided
in discrete modules, but ultimately incorporation across the whole
curriculum is needed.

Asillustrated in the Molthan-Hill et al. (2019) scheme, climate change
education commonly mobilises arguments around interdisciplinarity. Silo
working is seen to be one of the main barriers to successful practice in this
area —both as regards sustainable development as a whole (hence greater
attention to interlinkages between the constituent goals in the SDGs in
comparison to the Millennium Development Goals [MDGs]) and in the
university. The primary argument for interdisciplinary working is that
the complexity and multifaceted nature of climate change means that
solutions will only be possible if it is approached from different angles
simultaneously. Moving from the research to the educational function
of the university, it is argued that students should be nurtured within
this broader interdisciplinary perspective, rather than the restricted view
of individual disciplines (Facer 2020; McCowan et al. 2021; Binagwaho
et al. 2022).

In clarifying this discussion, it is important to distinguish between
multidisciplinarity, interdisciplinarity and transdisciplinarity, which
can all be mobilised in support of the above aims, but which require
increasingly deep levels of change. Multidisciplinary work involves
researchers from different disciplines applying their disciplinary expertise
to solve a common problem; the benefits of multiple perspectives are
brought to bear on the problem but the disciplines remain intact through
the process. When applied to teaching and learning, this process would
entail separate sessions from different disciplinary perspectives on a
common theme. Interdisciplinary work, on the other hand, brings the
disciplines into dialogue with one another. The disciplines are still present
but begin to modify each other as they highlight each other’s distinctive
characteristics, critiquing and revealing positive qualities. There is a
unified final product — whether a research output or outcome of learning
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—although drawing on the diverse disciplines. Finally, transdisciplinarity
takes us beyond disciplines altogether. It is a new way of working that
shows no barriers between conventional perspectives.

These distinctions help us to conceptualise the different ways in
which climate change can appear in the curriculum. In its simplest form,
climate change can appear on the syllabus for a regular disciplinary area
— most obviously an area such as geography, geology or environmental
science. A multidisciplinary perspective can be obtained from ensuring
that climate change is embedded across many or even all courses (though
in most cases it will not be possible for each student to access the multiple
perspectives). An interdisciplinary approach would involve a unit being
taken by students from various base disciplines, led by lecturers from a
variety of areas, putting their different perspectives (and those of the
students) into dialogue. An example of this kind of course is provided
at the University of Sdo Paulo, in the INCLINE centre, in which an
interdisciplinary Master of Science module is provided for students from
any disciplinary area, involving perspectives from palaeoclimatology,
oceanography, economics, public policy and biometeorology. As argued
by Fung (2017) and Burandt and Barth (2010), the interdisciplinary
experience can occur as much through the mixing of students on different
courses within the same classroom as through the combination of content
from different disciplines. Transdisciplinary initiatives at universities
are rare, since recruitment and promotion of staff usually follow
disciplinary lines, and students normally slot into disciplinary or at least
multidisciplinary courses. But an example would be a regular discussion
group on climate change for students and staff, a space for learning that
breaks with conventional epistemic divides and ensures engagement
with the topic from fresh perspectives, organised on thematic rather than
disciplinary lines.

There are a range of ways, therefore, in which climate change can
be integrated into the formal curriculum, alongside other opportunities
for learning on campus and beyond. But how can we understand these
different possible locations of climate change in the curriculum, their
relationships to one another, their key characteristics and implications
for student learning? The framework put forward in the following section
attempts to address these questions.
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A framework of curriculum topography in the university

Most approaches to climate change education take one of two
approaches: either designing a discrete course, or determining a set of
learning outcomes or competencies that will be achieved across a range
of taught provision. These approaches more or less correspond to an input
or output focus, respectively, by determining the kinds of treatment that
students need, or the goals that need to be achieved. This chapter takes
an approach that is different from both of these, one corresponding more
to process than input or output (McCowan 2013). It outlines a topography
of learning experiences with which students can engage. Topography is
here used metaphorically to refer to the varied landscape of learning
opportunities, with diverse opportunities for learning about climate
change in different spaces, in different formats, from and with different
people, and with different outcomes.

Drawing on the discussions in the previous sections, the curriculum
topography approach is helpful because: it addresses the need for
diverse forms of learning (knowledge, skills and values; learning about,
for and through); it is based on learner agency rather than coercion;
and it incorporates both discrete and embedded forms of learning of a

ACCESS

Communit
y o Availability

e Voluntariness
o Continuity

CONNECTION

o Disciplinarity
o Collaboration

e Experientiality
e Application

e Embeddedness
e Transmodality

e Agency
o Malleability
o Certification

Figure 7.1: Curriculum topography in the university.
Source: The author.

CURRICULUM TOPOGRAPHY

139



140

disciplinary and non-disciplinary nature. In order to gauge the kinds of
topography present in universities, and to plan for future transformations,
we need to understand the spaces of learning that exist, and the relevant
characteristics of those spaces. Figure 7.1 outlines these principal spaces
and their features.

The graphic presents a framework for understanding the topography
of learning about climate change in universities. It has two facets: first, the
sites of learning (classroom, campus and community), the places where
engagement takes place; and second, the curricular features (availability,
voluntariness, continuity and so on) in three groups — access, ownership
and connection. The curricular features can apply to forms of learning
occurring in any of the three sites, although some are more likely to go
together: for example, formal taught courses (classroom) are more likely
to carry credit than engagement in a student society (campus) would.

Three primary sites of learning are designated by the 3 Cs of
classroom, campus and community:*

. Classroom: The first C refers to the formal curriculum, which may
or may not be delivered within a literal classroom. Provision here
is likely to take the form of either discrete provision, such as an
optional module on climate change, or being embedded across all
modules, or both.

. Campus: Learning also takes place in other parts of the university
space, whether physical or virtual. For example, through student
associations, artistic and recreational activities, or through
engagements in environmental initiatives on campus such as
recycling or reducing energy usage.

. Community: Finally, learning can take place beyond the campus
in activities organised by or through the university. These
activities may be part of formal courses, such as research projects,
linked internships or work placements. Or they may be entirely
independent of students’ programmes of study, such as volunteering
work, campaigning and mobilisation. Community here is used in
a figurative sense and may not literally be the local community
surrounding the university.

Naturally, these sites are not impermeable, and many forms of learning
will cut across them: for example, a dissertation project may involve data
collection in the community, but also classes in research methods or a
work placement involving subsequent reflective writing for assessment.
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In conjunction with these three sites of learning, we can identify
several dimensions of variation in how climate change appears in the
curriculum. In order to understand more fully the nature of the spaces —
the kinds of learning possible, the distribution of those opportunities, their
relationship to other learning opportunities — we need to look beyond the
surface features to their underpinning characteristics. The 12 curricular
‘features’, therefore, highlight structural characteristics of these learning
spaces, corresponding to structural features of physical topography (such
as elevation, relief or landforms). These features cluster according to
three key areas: access — who is able to engage in the curriculum, and
the conditions in which they do so; ownership — the locus of influence,
control and decision-making over the curriculum; and connection — how
the curriculum relates to the field of knowledge and other knowledge
areas, to other functions of the university and to practice in wider society.
These three areas allow us to assess: on the one hand, the educational
dimensions of the curriculum - the learning acquired and the meaning
it has for learners, the agency that learners express and the impact on
their lives; and on the other hand, the social justice dimensions — the fair
distribution of opportunities for learning, and epistemic recognition in
the context of diversity.

The specific curricular features, grouped under access, ownership
and connection, are as follows.

Access

*  Availability: Is the provision available for all students, or only
for those on certain courses? Is it potentially universalisable, or
necessarily restricted to limited numbers?

e  Voluntariness: Is the provision compulsory for all students,
compulsory for some students, or voluntary? If not officially
obligatory, are there de facto forms of compulsion?

. Continuity: Is the learning ongoing throughout students’ trajectories
at university, available in a specific year, or a ‘one-off’, appearing at
particular moments?

Ownership

e Agency: Who initiated the activity? Is the initiative university-led,
lecturer-led or student-led? Who participates in and controls the
decision-making process or the content of the activities?

*  Malleability: How open or closed is the content to modification and
development? Is it predefined or constructed during the activity?
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. Certification: Does the activity lead to the obtaining of credits
leading to a degree? Or is there any other formal recognition of
the activity that can provide exchange value for students in seeking
further study, employment and other opportunities?

Connection

. Disciplinarity: To what extent is the activity linked to a specific
academic discipline, and oriented around disciplinary bodies
of knowledge, principles of enquiry and methods? Or if not, is it
multidisciplinary, interdisciplinary or transdisciplinary?

. Collaboration: What level of collective working does the activity
involve? Is it a lone process of learning, or is there interaction
between student and lecturer, between peers or between multiple
forms of actor?

*  Experientiality: Are there experiential elements, involving learners’
participation in real-life situations? Or alternatively is it preparatory
learning, or involving simulations?

*  Application: To what extent is the learning abstract and theoretical,
or applied to contexts of practice?

*  Embeddedness: Is the provision part of an existing taught course
or research study or other university programme? Or is it a
freestanding activity?

. Transmodality: What connections are evident between teaching,
research, community engagement and campus sustainability? How
porous or isolated are these areas from each other, and to what
extent are positive synergies generated?

To comprehend how this frame can be used to understand initiatives in
practice, we can take the example of a university running a small grants
competition through which students can apply to run a climate action
project of their own design. In terms of the spaces, this initiative would
be located in the campus or community circles. As to the access features:
it is potentially available to all, although only a small number of grants
are awarded, so it does not reach all students; it is entirely voluntary;
and it is a one-off activity with a fixed timescale. In terms of ownership:
while the programme is designed by staff the work is entirely student-
led; knowledge is constructed during the activity rather than being
predefined; and it carries no course credit. Finally, in terms of connection:
it may be disciplinary or multidisciplinary, depending on the proposal in
question; it is conducted in collaboration; the learning is experiential;
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knowledge is applied rather than abstract; it is independent of formal
courses studied; and there is a high level of cross-fertilisation between
teaching, research, community engagement and campus sustainability.

The intervention is, therefore, characterised by a high degree of
learner agency, with students designing and managing the experience,
and has opportunities for interdisciplinary learning, application to real-
world problems and possibilities of collaboration — elements that are
frequently absent in traditional university courses. Nevertheless, the
experience is restricted to a relatively small number of students and is
not integrated with the rest of the curriculum, so, in order to provide a
rich learning topography for all students, a university would need to be
combine this initiative with other forms of experience.

Some other common initiatives are displayed in Table 7.1. These
are as follows: a cross-cutting module on climate change, available to
all first-year students regardless of the course they are enrolled on; an
initiative to revitalise the curriculum of philosophy degrees through
embedding contemporary dilemmas of ethics relating to the environment
and social justice; an outreach project through which final-year students
conduct their dissertations together with local agricultural communities
to support them in adapting to changes in climate; and the involvement
of students in a consulting capacity in the design of a new zero-carbon
student building.

This frame can serve as a tool for mapping existing provision in
universities: for determining the location of learning activities, and their
characteristics. It draws our attention to a range of crucial questions, such
as the connections between the diverse modalities of the university, as
explored in Chapters 4 and 5: education, research, services, public debate
and campus operations. The most common relationship discussed is that
between teaching and research. The ‘connected curriculum’ framework
(Fung 2017) is an important model for higher education generally, in
drawing out the benefits of a closer integration between these two. But
it has particular relevance to climate change, given the rapid growth in
knowledge in the field, its contested nature, the need for experiential
learning and for bringing impact to the broader society, all of which
make engagement through enquiry essential for students. Facer (2020)
also highlights the possibilities of climate change as a ‘shared enquiry’
between students and educators, moving beyond either student-led
or lecturer-led curricula, and breaking down the boundaries between
teaching and research. The curriculum topography approach can help
us assess and plan for these broader learning opportunities beyond
conventional taught courses.
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The involvement of students in community outreach and university
infrastructure is also crucial, both from the perspective of their learning
and in enhancing the work itself. Reimers (2021) highlights another
important linkage through the role of university students in promoting
climate change education beyond the university, particularly in schools.
He argues that — given the bottleneck of teacher capacity in delivering
effective climate change education, and the limited abilities of ministries
of education to resolve the issue — universities and their students have a
vital role in working with the lower levels of the education system.

Another important question is that of how climate change links
in with other relevant curricular areas — education for sustainable
development, disaster education and so forth. These need to be thought
of together, not only from the perspective of curriculum congestion, but
also so as to bring out the crossovers and synergies between them. A
mapping activity such as that encouraged by the curriculum topography
approach should also assess how to make the most of these interlinkages,
through the diverse configurations of space, form and discipline. For
addressing climate change, it is particularly important to bring out
these intersections — for example, between the environment and gender
equality, racial justice, migration and conflict.

There are no fixed normative implications from the location of an
activity on the curriculum map. For example, there is no predetermined
hierarchy between classroom, campus and community, or between
embedded or freestanding activities, or theoretical and applied learning.
In many cases, a diverse spread will be the most appropriate, allowing for
different forms of learning to take place and for different types of learner
to identify activities with which they can meaningfully engage. There will
be inevitable differences between institutions in relation to which kinds of
activity they can and should pursue. Yet a marked clustering of activities
may be a cause for concern: for example, if none of the climate-related
activities in the university are connected with the formal credit-bearing
taught provision, or if there are no opportunities for students to develop
associational student-led activities outside the classroom.

Having said this, each of these features does have implications for
the outcomes of the educational initiative being mapped. As outlined in
the framework of curricular transposition (McCowan 2009), slippage of
an educational initiative can take place at three stages: in its design, in
its implementation in practice, and in its effects on students. Decisions
taken across the above features will have a significant impact on
these three stages. Designing a climate change intervention from the
perspective of chemistry, but without including other disciplinary
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perspectives (geography, economics, sociology and so on), would have
clear implications for the content and impact of the work. Creating a
credit-bearing module that cuts across all disciplines would ensure
implementation in practice but might lead to resistance from lecturers
who had to reduce their core course content to make way for it.
Compelling students to attend a course, and providing reward in the form
of credit, would inevitably influence the way they related to the content,
and potentially enhance or undermine, or in any event change, the way
they absorbed the material.

The scheme above has assumed a ‘traditional’ campus university,
with face-to-face teaching, postgraduate study and research, although it
can be applied to any kind of higher education institution. Major growth
has been seen in recent years in teaching-only institutions and online
providers, which have markedly different models of operation but can
nevertheless incorporate learning about climate change in their curricula
in creative ways. Nevertheless, it needs to be recognised that virtual
institutions, or those without campuses or research and community
engagement activities, face constraints in their ability to offer the broad
range of learning opportunities beyond formal taught courses.

The curriculum topography approach focuses on learning
located within or instigated by the university. But it cannot be a closed
system, since forms of learning for students are of course not confined
to the university. Students are simultaneously learning through their
interactions with friends and family, through media and social media.
Youth movements, alternative education providers and community
associations all provide opportunities for experiential learning outside
the university (Facer 2020). There are also increasing opportunities for
structured learning from other providers, with MOOCs on climate change
now being provided on an open-access basis via platforms such as EdX,
Coursera and FutureLearn, from institutions in various countries, such
as the University of Helsinki, Wageningen University and the University
of Exeter.

No account of the curriculum is complete without some mention of
the hidden elements: those aspects of the organisation of the educational
institution and its activities that — while unintentional and possibly
unbeknown to the architects — nevertheless have a significant influence
on learners and their learning. In the case of an institution that endorses
climate action, it is essential that there is not a disjuncture between
the espoused messages of environmentalism and social justice, and the
workings of the institution in practice — for example, investments in
fossil fuel companies or not providing a living wage for employees. These
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contradictions are often evident to students and create an atmosphere
of cynicism. At the level of the classroom, and in a more positive vein,
lecturers can support the promotion of climate action through the
embodiment of values, and the creation of a conducive environment of
mutual respect, inclusion and commitment to equality. Having said
that, it is dangerous to assume that students will necessarily absorb
the underlying culture and hidden messages: in some cases, the lack of
action in an institution, or its contradictory practices, may in fact inspire
students to take action and enhance their learning. Questions of hidden
curriculum will be discussed further in Chapter 8.

Implications for university practice

The primary argument put forward in this chapter is that we should
not think about climate change provision at the university primarily in
terms of ‘teaching’ it. This is not because there is anything wrong with
teaching, or that teaching should not be included — on the contrary, it is an
integral part, as outlined in the previous chapter. But the responsibilities
of universities in relation to climate change are those of providing a
conducive learning environment. This environment will involve spaces
of teaching (experts and facilitators guiding students through the topic),
but also of peer learning (students engaging with each other) and
self-directed learning (students exploring the ideas on their own) and
experiential learning (through actual participation in climate action). It
is a shared venture, as Facer (2020: 46) states:

This is not, then, a question of teaching ‘about’ sustainability.
Instead, it is about creating educational spaces in all programmes
in which lecturers and students can work through their field of
study to inquire together into the broader questions of what human
agency and responsibility means in these conditions.

There has been a welcome increase in climate change courses in
universities, and many subject areas are now integrating climate issues
into their syllabi and professional requirements (see Nugent 2021). These
changes are essential but are just part of what is needed for a learning
topography in higher education. Attention is needed to the diverse forms
of learning necessary in relation to climate change — ones that can be
conceptualised as learning about, for and through. A balance is needed
between knowledge of science and debates on climate change, skills
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relating to mitigation and adaptation and political processes associated
with them, and experiential learning of real forms of engagement on
campus and beyond.

The formal taught component will best comprise a combination
of, on the one hand, discrete dedicated provision (namely, a module
specifically on climate change), which would be available to all students
on a voluntary basis, and, on the other hand, embedding of material
related to climate change across all disciplinary areas, as appropriate
for each subject. Given the instrumentalised nature of higher education,
and the life implications of university diplomas, making some activities
credit-bearing will be expedient in terms of uptake — although there
should also be a range of non-accredited activities. Universities should
make available organised extracurricular activities for students to involve
themselves in environmental issues, but also allow space for students to
develop their own actions, unmediated by the institution. Outside the
university, opportunities should be provided for students to engage in
voluntary work, internships and other work experience relating to climate
change. The curriculum topography framework outlined above provides
an analytical lens through which we can understand this distribution of
activities.

As outlined in the previous sections, there are broader curricular
principles relevant to the construction of this learning environment that
must be borne in mind. While there are a variety of different legitimate
and effective ways in which climate change can appear in the curriculum,
the following four criteria are fundamental:

1.  Criticality: For education to be education, rather than training,
conditioning or indoctrination, it must have a critical element. At
base, this means that students are enhancing their capacity to make
autonomous choices about the validity of claims to truth and value,
rather than absorbing in an unquestioning way a predefined bundle
of content. Students apply their critical sense during the learning
process, and also enhance their capacity for criticality outside of the
learning space.

2. Non-coercion: The provision must be non-coercive in the sense that it
is not imposed on students in either a de jure or de facto way. There
are principled and pragmatic reasons for making learning about
climate change optional for students. There are constraints on the
university’s ability to present a unitary set of values, and compulsion
in learning is rare at this level. In practice, required modules very
often foster resentment in students, and could potentially lead to
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a weakening rather than a strengthening of students’ commitment
in this area. Having said this, in the context of accredited taught
programmes, there will inevitably be some compulsion to attend
certain courses or display certain learning in assessment; this should
be set in the context of students having freely chosen the overall
course of study, and a non-coercive environment within the course.

3. Students’ existing knowledge: Any curricular provision must build
on students’ existing knowledge and experience of climate change.
Children and young people have been highly active in campaigning
and mobilising around this theme — as shown by the Fridays for
Future and Extinction Rebellion mobilisations — and many university
students will already have knowledge, skill and experience in
this area. Failing to build on existing knowledge would be poor
pedagogy in any event, and is again liable to alienate more than
engage students.

4.  Epistemic pluralism: Higher education has manifested significant
homogenisation globally, and needs to remain open to the variety
of knowledge traditions, languages and worldviews, as well as
to diversity of forms of knowing within cultures — as highlighted
by recent movements for decolonisation. Mainstream Western
academic knowledge has much to offer, but needs to be placed in
dialogue with other knowledge traditions.

These normative considerations — which are generic to university
education as a whole, but have relevance in relation to climate change
education specifically — provide basic principles on which a diversity of
provision can be built.

While this chapter has to a large extent assumed that lecturers
and universities are free in creating teaching content, as emphasised
by Fahey (2012), there are a number of pressures from different
sources in this regard. Constraints on curriculum will be provided by
national governments, quality assurance procedures, professional
associations and accreditation requirements, and from tradition itself.
Furthermore, if constructive alignment is not ensured, assessment may
end up undermining the richness of the broad curriculum, with students
focusing only on the activities that will gain them points. In addition,
there are obvious constraints on the resources available to universities,
and to students in pursuing different opportunities. The creation of a
curriculum topography of the kind outlined here will, therefore, not be
straightforward and require significant commitment from institutions
and staff.
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Literature on climate change education in schools (for example,
Reimers 2021; Rousell and Cutter-Mackenzie-Knowles 2020) argues that
teacher education is a key constraint, since this is the mechanism by which
official curriculum pronouncements are translated into effective delivery
in the classroom in practice. In higher education this is no doubt the case
as well, though with an added complexity, in that lecturers are generally
assumed to have autonomy over what they teach (with the exception of
some cases such as for-profit chains) and rarely have adequate support
for their teaching practice. Yet a curriculum topography model releases us
from the need to create a ‘teacher-proof’ curriculum and deliver climate
change education through lecturers: with a wide range of sources of
learning for students, it ceases to be problematic that there is variation in
the treatment of climate change in the formal curriculum. Climate change
education is delivered through taught courses, but also through a range
of other spaces, both formal and non-formal in the university campus
and beyond.

This environment does not then need to be perfectly aligned, with
everybody ‘singing from the same hymn sheet’, as is often prescribed. In
a university with academic freedom, there will inevitably be different
perspectives on a topic like climate change among lecturers and
students, even if they all believe in its existence, take it seriously and
are seeking solutions. Far from being an impediment, the unevenness or
even messiness of messaging is part of the rich learning environment,
in introducing students to those diverse perspectives and allowing them
to build the autonomy to frame their own beliefs and commitments in
relation to them. The curriculum topography for climate change is more
like an organic landscape garden than a formal symmetrical one.

Haydon (1977) makes the important point that the right to
education is not only one of provision, but also of non-interference:
states need to ensure not only that they present opportunities for learning
through educational institutions, but also that they do not prevent their
populations from educating themselves, through censorship, or otherwise
restricting the time or resources people have for accessing information
and learning opportunities. We can apply similar ideas to the university
in relation to climate change. One of the duties of HEIs is not to get in
the way — either by crowding out available time with the formal part of
the curriculum or in other ways obstructing or devaluing extracurricular
learning. Students will naturally create opportunities for these forms of
sharing and learning if the conditions are right. These may be formed on a
physical campus, but if a physical campus is not possible, then alternative
kinds of space, including virtual, can serve this end.
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Furthermore, it must be recognised that — despite the substantial
attention to sustainability and climate change in universities in recent
years (McCowan et al. 2021) — many HEIs remain indifferent, and some
may even oppose these aims. This unfavourable environment does not,
however, preclude the establishment of opportunities for learning about
climate change, in part due to the diverse and decentralised nature of
HEIs and the relative autonomy of lecturers in their teaching and students
in organising their own learning. As mentioned above, there may also be
opportunities for students to develop important capacities through their
opposition to their institutions.

The value of the university as a learning experience, therefore,
resides as much in the arena that it provides, as in its intentional
programmes of study. The meetings across diversity, the cohabitation of
philosophies, foci and disciplines, conducted in the spirit of open enquiry
and the quest for understanding, provide an unparalleled space for the
development of a new human and ecological paradigm. The emergent
possibilities of this space for dialogue and exploration, and the arising of
unanticipated ideas, connections and becomings, will be vital if we are
to retain any chance of addressing the environmental and social crises
facing humankind. These ideas are explored further in the chapter that
follows, as the focus widens to consider the ways in which the whole
institution of the university engages with climate change.

Notes

1  PISAis the OECD’s Programme for International Student Assessment, which tests fifteen-year-
olds’ skills and knowledge across 81 countries.

2 https://carbonliteracy.com/

3 The three spaces of classroom, campus and community were discussed in a rudimentary form
in McCowan (2014).
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3
Institutional embodiment

‘But where is the university?’, asks the fictional visitor to Oxford in Gilbert
Ryle’s often quoted story in The Concept of Mind (1949). Having seen the
libraries, departments, lecture halls, student accommodation and playing
fields, he is unsure where the institution itself is. Like the parable of the
blind men and the elephant, Ryle’s vignette is pointing us to the category
mistake of trying to find the whole in the parts, and there is something
particularly complex about the university in this regard. As organisations
go, it is unusually disparate in its members, functions and mission.
Those working within universities have high degrees of autonomy, often
maintaining their strongest allegiances for ideas and bodies outside
their own institution (for example, the community of historians of the
medieval period or adherents to poststructuralism), and the largest
constituency (students) spend only a few years in the institution before
moving on. Mission statements try to bring some unity of purpose to this
kaleidoscope, but are necessarily vague and rarely unite in practice.
Does this creative disorder militate against aligning the institution
with sustainability and climate action? Are leadership and institutional
strategy powerless in the face of this diversity of interests and autonomy
of action? Certainly, we have to be realistic in our expectations. Especially
in larger public or philanthropic institutions (commercially oriented
and for-profit universities are exceptions in this regard), aligning
all the functions and activities of the organisational subcomponents
and actors with a common goal is highly difficult, and even if it were
possible, students and academics would still be thinking differently — and
therefore produce unaligned outcomes of teaching and research. From
a normative perspective, we also need to guard against command and
control. A military-style university in which unquestioning allegiance and
obedience were achieved would in fact be a very inadequate institution.
There is something about the need for agency, imagination and creativity
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in all processes of learning and research that makes commanding their
achievement from the outside unthinkable.

That is not to say that leadership is unimportant. The structures and
cultures of our institutions still have a strong influence on what happens
within, and leadership shapes them in important ways. An often cited
example is that of Michael Crow at Arizona State University, who brought
about important shifts towards a sustainability-focused institution by
establishing interdisciplinary centres for both research and teaching, and
promoting purposeful and impactful scholarship (Crow 2010; Newman
2021). At the same time, care is needed with the ‘great man’ approach
to history: many invisible people also contribute to these profound
transformations, and sometimes the figurehead may be presiding over
monumental changes, rather than instigating them.

Whatever the dynamics involved, attention to the institutional is
crucial. This chapter will argue that we should approach institutions
through the notion of ‘embodiment’. We can think of embodiment at
the individual level — how people incorporate in their everyday lives
and lived experiences the principles and commitments they adhere
to — but also in terms of the body of the institution. Universities should
incorporate their commitments and actions on climate within themselves,
in their management, their physical estates, their modus operandi
and their relationships. Similar ideas are expressed by the notion of
‘embeddedness’: referring to ‘sustainable organizations that have
undergone a paradigmatic shift and adopted firm-wide sustainability
embeddedness so that sustainability has become an organizational way
of life’ (Le Roux and Pretorius 2016).

This idea corresponds to the expressive rather than the projective
mode: that institutions should think not only of creating sustainability
outside of themselves (in time and place), but of expressing it within
their day-to-day activities (McCowan 2023). As climate change is rooted
not only in our technologies and modes of production, but also in our
social structures and relationships (including our relationship to self),
so this embodiment relates not only to the greenhouse gas emissions of
universities but also to the cultures that support them.

Crucially, embodiment does not mean homogenisation,
standardisation or unification. A university may embody transformative
climate action, but still allow space for diverse ways of realising it, and
even for those working or studying there to ignore and even resist it.
Even if it were practically possible, unifying all the values adhered to
and expressed by all members of a university would hardly be legitimate.
An unavoidable tension is created therefore by the desire for purpose,
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direction and impact on the part of the institution, and the diversity,
freedom and agency of those working inside — a tension that is important
to face up to but, as argued by this chapter, is not necessarily fatal in terms
of the university’s role in climate action.

Ideas of the ‘prefigurative’ can be of use here (Boggs 1978; Epstein
1988). Prefiguration is the adoption of principles of the desired end
state within the means of getting there, an instantiation of the goal to
be achieved. A common example is the use of democratic methods for
achieving a democratic polity — or alternatively avoiding non-democratic,
coercive or violent means of achieving it. An earlier study on school-level
education (McCowan 2010) identified three roles that a prefigurative
approach within education can play: as an inherent good, as an exemplar
and as a learning experience. To these, we can add a fourth in this case,
as a site for experimentation. Applied to the climate crisis, these four roles
would be as follows: (i) conducting effective climate action in the here
and now; (ii) serving as a positive example of climate action of inspiration
to others; (iii) providing an experience of rich learning about climate;
(iv) acting as a space for innovation and experimentation on sustainable
living. These four aspects will be outlined in the sections that follow.

Prefiguring the climate transformation

Climate action in the here and now

Universities are communities in their own right. They are somewhat
different from conventional geographic communities since their residents
are mostly temporary, with students staying only for a few years, and staff
only part of their week — in most cases, also occupying other geographical
communities. Nevertheless, with these special characteristics, they do
represent places with their own distinctive interactions and impacts,
including positive and negative influences on the environment.

The most obvious significance of embodiment is that it is, in itself,
a good. Embodying or prefiguring climate action in an educational
institution is actually ‘doing’ climate action in that particular space. In
the case of universities, this is not a negligible space at all: as the Shields
(2019) study shows, the carbon emissions from international student
flights globally are equivalent to a country the size of Tunisia or Croatia.
The total greenhouse gas emissions are very significant. Emissions from
higher education in the UK were estimated at 3.3 million tonnes in 2005,
a rise of 33 per cent since 1990. A total of 2.3 million tonnes of carbon
in 2012-13 was omitted from energy consumption alone (Mazhar et al.
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2017). A more recent comprehensive report (Royal Anniversary Trust
2023) has put the total emissions of the sector at 18 million tonnes for the
2021-2 year, 2.3 per cent of the entire national emissions of the UK. Of
these, the largest proportions are 36 per cent for supply chain, 19 per cent
student accommodation, 12 per cent student flights, 8 per cent student
commuting and 5 per cent construction.

HEIs around the world have been active in trying to reduce
their emissions of greenhouse gases. The first step in this process is to
know what those emissions are — a task which, despite being the most
direct and concrete of the climate-related impacts of the university, is
nevertheless challenging. Institutions have generally used their own
forms of measurement, borrowing from the array of tools available in
the private sector, although proposals have been made for unifying and
providing a common gauge for all (Helmers et al. 2021; Ozawa-Meida
et al. 2013; Robinson et al. 2018; Redfern and Zhong 2017). In addition
to the challenge of finding tools that are comparable across institutions,
another constant barrier is the fear of negative publicity for institutions,
in a highly competitive market environment.

Institutional emissions are generally divided into the categories of
Scope 1, 2 and 3:

Scope 1 [refers to] direct carbon emissions that occur from sources
owned or controlled by the organization and scope 2 accounts for
emissions from the generation of purchased electricity. Scope 3 is
all other indirect emissions that arise as a consequence of various
organizational activities, but occur from sources not owned or
controlled by the organization. (Mazhar et al. 2017)

Scope 1 and Scope 2 emissions are easier to calculate. The former
involves assessing the direct fuel usage in estates and institutional
vehicles. As regards purchased electricity (Scope 2), providers can
now give information on the quantity and also the mix of fuel sources
used. In England and Wales, it is now compulsory for HEIs to provide
varied information on Scope 1 and Scope 2 emissions to the Higher
Education Statistics Agency (HESA n.d.). Scope 3 is much more
difficult as institutions are reliant on obtaining the relevant information
from the companies from which they are sourcing their products — a
considerable task given the huge quantity and variety of products in
question. Nevertheless, Scope 3 are the most substantial, with the Royal
Anniversary Trust (2023) report estimating 88 per cent of all higher
education emissions coming from this source, compared with 7 per cent
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from Scope 1 and 5 per cent from Scope 2. A further area that could be
included in carbon accounting from HEIs is ‘financed emissions’ — pension
schemes, endowments and investments (Royal Anniversary Trust 2023).

In understanding the impact of higher education on emissions, it is
important to disentangle which of these involve substitution and which
extra impacts. If a student is living at university instead of at home, then
the general living emissions may be the same, but they are just transferred
from one place to another. However, the construction of research labs
and flights from student mobility involve extra emissions that would not
otherwise have been incurred.

Once emissions have been calculated, what if anything can
institutions do about them? Concrete actions can be taken across all
three of these areas. In relation to Scope 1, reductions can be made in fuel
usage: in transport, heating and cooling of estates. Emissions can also be
reduced through conversion to electric vehicles, and encouraging staff to
walk and cycle. Some significant strides have been made in relation to the
design and efficiency of buildings, and therefore to reduction of energy
usage. My own institution, UCL, for example, built a new student centre
in 2019 which was awarded BREEAM ‘Outstanding’ for its environmental
performance, using lower-carbon building materials and natural light,
heating and cooling to reduce external energy usage. There are many
other buildings of this type being constructed in universities around the
world. However, the real challenge is with existing buildings — particularly
when these are many decades or centuries old. Retrofitting buildings
can be very expensive, and on occasions limited by architectural and
heritage considerations. Extreme weather may increase energy usage —
for example, with longer heatwaves or new areas experiencing prolonged
heat (or sometimes cold) — leading to a vicious cycle of the causes and
impacts of climate change, as in so many other areas.

Asregards Scope 2 emissions, to some extent institutions’ hands are
tied by the mix of sources of electricity available in the locality, although
in some cases it is possible to request from one’s energy provider either
renewable only energy sources, or a higher proportion of renewables.
This choice may come with a ‘green premium’ (Gates 2021), so it is not
one that would be welcomed by all institutions.

Finally, there is Scope 3, the hardest of the three both to measure and
influence. The quantities and type of products consumed by institutions,
and other upstream and downstream impacts, form the vast majority of
an institution’s carbon footprint and are therefore crucial in reducing
their emissions. Procurement policies can reduce carbon footprint, not
only in terms of reducing overall consumption, but also in choosing
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different products and between producers of the same product on the
basis of their environmental impact. One example that is commonly seen
is the use of plant-based products in catering for events in universities,
given the significant carbon footprint of livestock, particularly beef. These
changes are difficult if the green premium is high, given that universities
are often operating in a tight financial environment.

International travel has already been discussed in Chapter 5.
Efforts have been made to reduce staff travel for research meetings and
conferences, aided significantly by the culture shift and developments in
technology that took place as a result of the Covid pandemic. In certain
disciplinary areas there have been concerted movements to change
attitudes and practices (for example, Gill 2021). Videoconferencing
is now the norm and has led to some significant changes: in Brazil, for
example, doctoral examining used to involve significant domestic air
travel, but has now been almost completely replaced by virtual vivas.
Nevertheless, few people are convinced that virtual interactions are
equivalent to in-person ones when it comes to building relationships and
trust, meeting people and networking, and for immersion in different
cultural contexts, so travel for research and conferences will continue,
even if to a reduced degree.

International student travel, on the other hand, has returned to
something like business as usual after the disruption seen during the
Covid pandemic. Barriers to change in this regard are not only the vital
importance of the income for HEIs in market systems (such as USA, UK
and Australia), but also the ambiguity of the shared responsibility. Are the
emissions part of the carbon footprint of the institution or the student, and
on whom does the onus of change fall? In a marketised system, in which
the survival and thriving of institutions may depend on the recruitment
of international students, can we realistically expect them to cut back?

As argued throughout this book, the climate crisis is one rooted
in human communities and the human being, so the transformations
needed to address the crisis will also bring about changes in these
spheres. These changes also have intrinsic worth. Movements away from
exploitative relations based on self-interest are good for the climate,
but are also positive in terms of creating peaceful, harmonious and
enriching communities in which all people can live in dignity. University
initiatives that are relevant in this regard include equity, diversity and
inclusion (EDI), and antiharassment and bullying policies, creating a
level playing field and an environment for mutual enrichment for all
(students and staff) in relation to gender, race/ethnicity, abilities, social
class, religion and sexuality. Despite having removed most formal bars

UNIVERSITIES AND CLIMATE ACTION



(such as the ban on Catholics that existed in England until the mid-
nineteenth century), universities have a long way to go in this regard,
with de facto barriers to both entering and succeeding. Kinol et al.
(2023), for example, argue that universities can apply the Green New
Deal policy framework to enable climate justice within the institution,
including non-extractive hiring, operationalising antiracist principles
and resisting financialisation.

In the short term, addressing the climate crisis unfortunately is more
about stopping doing bad things than starting good things — there is no
getting away from the fact that the primary task is not to emit greenhouse
gases. As discussed in Chapter 2, the only other way forward is to either
remove carbon from the atmosphere, or to make other adjustments that
will counteract the negative impacts (for example, geo-engineering). At
present, neither of these alternatives are sufficiently developed or safe to
provide a viable way forward on their own. Nevertheless, carbon capture
must certainly be part of the solution, in particular through natural
means (plants and trees) given the other environmental benefits it brings.
Sustainable management of natural areas, tree planting and protection
of existing forests is therefore an important role of universities, both on
land they own and in providing these services elsewhere. These efforts
form part of the broader task of regeneration, involving both human and
non-human communities, through which both climate change and other
environmental challenges such as biodiversity loss can be addressed and
the conditions created for a liveable planet.

Serving as an exemplar

The above section has covered the direct impacts that universities bring,
corresponding to the movement directly from left to right of the diagram
in Figure 4.2, straight from university to ecosphere. Yet there are other
roles that embodiment plays. One of these is to serve as an example
— and possibly a beacon of hope — for other people, organisations and
institutions.

Concerted climate action in society is extremely hard to achieve,
since the immediate costs appear high for those in privileged positions: for
individuals, reducing consumption and changing habits in ways that may
appear inconvenient, and for organisations, making structural changes
and possibly reducing profits. Making the shift, therefore, requires
strong support from all segments of society and the changing of habits in
ways that might initially be irksome, but will ultimately become natural
(such as putting on a seatbelt in a car or bringing one’s own bags to the
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supermarket). For universities to disregard the natural environment and
the dangers of climate change undermines these collective efforts, and
gives other organisations an excuse to take their foot off the pedal. Small
things can be important. Most of us have had the experience of working
in institutions with lights blazing and computers whirring all night in
deserted offices, or even of heating and air conditioning battling against
each other!

Hypocrisy is particularly insidious (Orr 1994). An institution that
promotes environmentally friendly messages and trumpets its green
credentials while simultaneously exploiting and polluting is particularly
dangerous as it promotes cynicism among the general population,
leading to a generalised sense that no powerful organisations are sincere
in their efforts, and undermining the work of those organisations that
are. The implications of these dynamics for learning will be addressed in
the section that follows, but they are also relevant for those observing the
institution from the outside.

Fortunately, universities also function as positive exemplars in
this regard. As stated in the previous section, there are many inspiring
examples of transformations of campuses, construction of sustainable
buildings, campaigns and mobilisations, and many other actions. Fossil
fuel divestment is an important instance here. A few universities globally
have substantial endowments, partly invested in stocks and shares (it
is important to emphasise that it is a small minority of HEIs, with most
either being owned by the state or privately owned but without significant
endowments). Fossil fuel companies have been part of the portfolio of
these investments, as they are for many funds. Starting in the early 2010s
there have been concerted campaigns — particularly from students — to
pressure institutions into removing companies associated with fossil fuels
from these portfolios, and they have had significant success (Stephens et
al. 2018; Treisman 2021). Of course, there is some intrinsic good here (if
itis indeed the case that divestment results in a reduction of exploitation
of fossil fuels), but very often these campaigns serve the primary purpose
of raising awareness of the damage caused by these companies and
promoting broader disinvestment across other organisations (Grady-
Benson and Sarathi 2016).

Beyond the direct impact of these campaigns and mobilisations,
there is also an exemplar effect in building movements, solidarity and
coalitions, and showing the possibilities of collective action in relation
to climate. While some may dismiss them as rhetorical, we can also see
the importance in this regard of declarations of the climate emergency. A
number of institutions in the UK, starting with the University of Bristol in
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2019, have made public announcements of the seriousness of the crisis
and their commitment to addressing it. According to Latter and Capstick
(2021), these declarations have a largely promotional role, without a
clear connection with concrete action, although together with the large
numbers of local governments that have also declared emergencies,
they have certainly led to greater visibility of the crisis among the
general public.

Providing a rich learning experience

Spaces of embodiment also provide distinctive learning experiences.
Learning is a result not only of designed and structured activities (formal
and non-formal education) but also of experiences and interactions in
day-to-day life (informal learning). While these environments may be
a source of knowledge and skills, they are particularly important for
shaping values. What we think of as culture is the broadest and most
powerful of these learning environments, affecting all of us.

In many cases, the nature of the environments we move in may
be apparently random, unintentional or just part of the general culture.
But there are cases in which spaces or institutions can provide specific
environments that — while usually invisible or unstated — are either
intentional or, if unwitting, at least inherent to the purposes of that
space. In educational circles, this phenomenon is known as the ‘hidden
curriculum’, as opposed to the official curriculum (the one contained in
policy documents and syllabi) and the unofficial or taught curriculum (the
one actually implemented in schools). There is a fair body of literature on
the hidden curriculum going back decades, with both functionalist and
Marxist strands, assessing how educational institutions provide a deep
formation of young people for their roles in society, promoting variously
conformity, competition, acceptance of hierarchy or entitlement (Giroux
and Penna 1979; Hinchcliffe 2020; Jackson 1968; Margolis 2001).

Ideas of the hidden curriculum in HEIs have clear application to
climate change and sustainability (Winter and Cotton 2012). Regardless of
what is formally taught in classrooms, institutions provide environments
that display different kinds of practice, value and relationships that
influence those inside them. For example, institutions can model good
practice in responsible consumer choices through their procurement
policy, making hard choices about avoiding the cheapest products when
they are socially or environmentally harmful and avoiding waste and
energy inefficiency, in addition to actions focused on human communities
such as paying employees a living wage, ensuring equity, diversity and
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inclusion, and so forth. These visible actions and policies are underpinned
by more subtle expressions and cultures of competitiveness, exclusivity
and intolerance, or alternatively cooperativism, inclusion and open-
mindedness. It is not infrequent that external trappings of greenness are
accompanied by contradictory underpinning currents, particularly when
being green can provide market advantage in bringing positive brand
associations and student recruitment.

As argued by Cotton et al. (2020: 30), ‘there is increasing evidence
that much sustainability education occurs “under the radar” through
informal processes such as the hidden curriculum and place-based
learning’. She identifies three spheres in which the hidden curriculum
can be identified:

1. The formal curriculum/syllabus: choices about what to
include and exclude from the syllabus

2. Pedagogy/teaching approaches: sending messages about a
tutor’s underlying values

3. Institution/campus environment: hidden curriculum of place.
(p-31)

In relation to the first of these points, the limited presence of sustainability
in formal curricula displays and communicates to students the low value
placed on it (although the commitment, curiosity and engagement of those
who do incorporate sustainability in their teaching may be profoundly
inspiring). It is the third of these points, however — the institution and
campus environment — that receives the most attention. For example,
marketisation — value for money and institutional competition — forms
part of the deep hidden curriculum backdrop of HEIs in the UK.

Contrary to many commentators, Cotton et al. (2020) see the
hidden curriculum as potentially positive, despite its sinister label.
In fact, positive hidden curricula are commonplace in child-rearing
practices, where carers attempt to model good behaviour, and create
an environment in which kindness, sharing and politeness are part of
the fabric of the everyday. The campus and institution can be used to
foster a conducive environment, as shown in the ‘7 Steps to Taking an
Institutional Approach to Learning about Sustainability’ of Plymouth
University (2015), using the architecture, processes and strategies of
the institution to generate learning. Students are sometimes unaware of
their universities’ sustainability actions, so institutions could do more to
publicise them — for example, through simple signage.
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The aim here is not to promote an idea that all initiatives be led
by the central university organisation; a positive hidden curriculum
must also instil a sense that action can and must be taken by all. In
part, this task involves concrete elements of space and opportunity, but
also the development of a deeper sense of self — as illustrated in Paulo
Freire’s (1970) primary pedagogical aim of learners becoming subjects,
rather than objects of processes outside of their control. As discussed
in Chapter 7, an effective curriculum topography can instil a sense that
climate action is within the control of students and can be initiated by
them. The learning environments of HEIs, therefore, bring together a
mix of positive and negative influences, ones that, while elusive, can be
shaped by those inside them.

The general assumption of the literature about hidden curricula,
and about learning environments generally, is one of correspondence:
that a democratic environment will lead to learners becoming democratic,
a competitive environment to them becoming competitive and so forth.
To some extent this relationship holds, but significant caution is needed
in this regard. In some cases, influence will be brought to bear on an
individual, but may not be strong enough to bring a noticeable shift
(possibly because of the more powerful influences of hidden curricula/
learning environments in other spaces of their lives, such as family,
friendship groups, subculture and so on). In other cases, it may actually
bring a contrary influence. As explored in McCowan (2009) in relation
to citizenship, this outcome is particularly likely in cases in which the
school represents an external, imposed authority running counter to the
community or culture that the student identifies with. Even in the absence
of such conflict in the relationship, there may be scepticism about official
messages. This was certainly the case with my own children who were
permanently disdainful of the messages of cooperation and sharing they
were fed in primary school assemblies, accompanied by daily renditions
of uplifting Bob Marley songs! They did actually value cooperation and
sharing; they just did not want their school to force-feed them with it.

Can a learning environment be more or less generative independently
of being good or bad? In other words, might a less environmentally friendly
university spark critical learning opportunities for students more effectively
than one in which there were more environmental practices? It is certainly
possible, since there is much more to education than modelling: posing
questions, challenging assumptions, incentivising curiosity, providing
resources for deeper exploration and so forth. A learning environment
for sustainability, therefore, needs to encompass both creating a positive
hidden curriculum and other generative learning opportunities.
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There is much we do not know about the influence of hidden
curricula, and for obvious reasons the ‘hidden’ nature of these phenomena
makes them hard to research and complicates attribution. In the absence
of a firm empirical evidence base, we must approach the issue with
attention and reflection, taking the issue seriously but remaining open
to evolving realities. While the impacts are indeed unpredictable, the
most coherent approach is still to model the reality that is desired — in
this case, a sustainable, fossil-free environment — while taking care not to
assume that it will automatically make all those within it into sustainable
people. While not being straightforward, deterministic and linear, the
hidden curriculum matters and there are strong reasons for supporting
embodiment from a learning perspective.

Acting as a space for experimentation

A final opportunity provided by embodiment or prefiguration is that of
experimentation. We do not know exactly how to live in a sustainable
world. For sure, we have some examples of sustainable communities, such
as those of Indigenous peoples that have lived for long periods of time
in harmony and mutual enrichment with the non-human environment.
But most contemporary societies will struggle to replicate those forms,
embedded as they are in urban spaces with capitalistic market relations
and supply chains, and having lost the knowledge needed to thrive in
direct contact with nature. Those relations — for most people on Earth —
will need then to be recreated.

Experimentation with new forms of living is, therefore, a key part
of regeneration and climate action. In part, ‘experimentation’ is meant
in the more technical sense of experimenting with interventions in the
climate system (such as use of renewable energies, carbon capture, geo-
engineering), trying out new computer models for understanding future
climate scenarios and adapting technologies to higher temperature
levels. But it can also be used in a more social sense, of experimenting
with new configurations of human relationships, and institutionally too,
experimenting with new strategies and policies. Finally, experimentation
is needed in relation to ideas, opening up the imagination of what
communities, societies and educational institutions might look like.

The idea of a ‘living lab’ has become popular in literature and
practice on sustainability in recent years. It refers to a space in which
different stakeholders come together to innovate and experiment in
relation to real-world sustainability issues (Konig 2013; Evans and
Karvonen 2014):
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Living laboratories provide a space for multiple stakeholders to
address local challenges by jointly framing issues and producing
new knowledge deemed by all an adequate basis for concerted
action. The purpose of living laboratories is not only to allow novel
things to be tried that would not be possible in conventional urban
settings, but to also carefully monitor their social and physical
impacts in order to provide a robust knowledge base for learning.
(Konig and Evans 2013: 1-2)

It might seem strange to apply this idea to the university, given that the
institution is a space for real labs — that is, controlled environments in
which experiments are conducted in artificial conditions — and for the
generation of theoretical knowledge separated from its real-world
applications. Yet the university is more than just teaching and research, and
the real-life situations of campuses and estates do provide an opportunity
for living labs. These spaces provide possibilities of experimentation that
contribute both to the learning of those individuals and groups involved,
but also to collective learning in terms of research and scholarship. A key
aspect of living labs, in fact, is that they are conducive spaces for bringing
together activities of teaching, research and community engagement that
are very often held apart (Purcell et al. 2019).

In summary, prefiguring is a good in itself, but it also brings
instrumental benefits that can make a significant contribution not only
to the climate action of the institution in question, but to society more
broadly. It may never be possible to have complete embodiment in any
individual institution, given the diverse and mildly anarchic nature
of higher education. Furthermore, the balance between these four
elements will always vary — so some institutions may focus very much on
the experimentation side, while others more on the public relations side
(exemplar).

This chapter thus far has focused mainly on the campus operations
modality, in which these questions of embodiment are particularly
relevant. But ideas of embodiment can also be applied to the other four
modalities, as has been seen in Chapters 6 and 7 on teaching, learning
and the curriculum, and in the chapter that follows, Chapter 9, on public
engagement and services. The next section will draw out implications
for the research modality. While this book does not aim to summarise
the content of climate research, there are a range of implications for how
research agendas broadly in universities should be imagined, managed
and practised.
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Embodiment in research agendas

Research is a good example of the relatively unruly nature of higher
education, since its focus and the way it is conducted is largely out of
the control of institutional management. The factors shaping research
agendas are partly visible and concrete — the funds and time allocated,
structures of research programmes and centres, staffing and so forth
— and partly a question of a ‘hidden curriculum’ of cultural and social
norms influencing values, choices and preferences. These factors affect
what questions research focuses on, how it is carried out and how it is
communicated to others. The last of these questions will be dealt with in
Chapter 9, relating to engagement with external communities.

The material factors of funding and staffing research each display
varying configurations depending on context. In some cases, research is
one of the stipulated activities of academic staff, built into their profile of
work, alongside teaching (and to a lesser extent public service). In others,
research time is ‘bought’ through the achievement of external funding
on a competitive basis. There are also systems in which the Humboldtian
unity of research and teaching is broken and separated between different
staff members. Whatever the configuration, it is clear that only a small
proportion of those working in HEIs globally actually have the time and
qualifications to do formal research. The rise in part-time and precarious
appointments in higher education is well documented (Kahn et al. 2024;
Read 2023), and Altbach et al. (2009) estimated that half of higher
education staff globally may have no more than a bachelor’s degree.

Furthermore, there are the direct costs of research. In cases in
which substantial resources are needed (for example, in most empirical
work, particularly in science and technology), then funds from outside
the university are usually required, often from public research funds
or from private foundations. Some aspects of climate research are
extremely expensive or require specialist equipment (for example,
climate modelling) and are consequently restricted to a few well-funded
institutions, or to specialist non-university research centres such as
NASA and the UK’s Met Office. Funding of research inevitably brings us
to questions of neoliberalism, privatisation and the compression of the
public space, given the centrality of public funding for protecting research
in the public interest.

The strongest influences on methods and content of research
are disciplinary communities that provide historical weight and
contemporary gatekeeping through peer-reviewed journals. Without
doubt, the awarding of research funds is also an important influence
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— particularly in those areas in which funding is more plentiful (such as
STEM, medicine). But even here the role of the government (or other
awarding body) is relatively hands off, with the choices of topics and
methods and the decisions on awarding again being made largely from
within the academic community — as enshrined in the Haldane Principle.
Governments and institutions, therefore, can nudge, but rarely direct.
In many ways, this is as it should be, since insights, discoveries and
breakthroughs cannot be forced and often emerge spontaneously and
serendipitously during long processes of exploration and reflection.
Furthermore, those leading research funding processes can rarely be
experts in the finer detail of all the areas of research. Nevertheless,
disciplines have their own conservatism, so incentivising focus on topics
of crucial relevance to the planet, as well as working in new ways across
disciplines, can have a positive impact (Rapley et al. 2014).

What does it mean to embody principles of climate action and
climate justice within research agendas? In the first instance, it involves
simply encouraging research. It may seem a ‘no-brainer’ for universities
to support research since it is research excellence that carries the greatest
weight in international university rankings, and is strongly associated
with historically accrued prestige. Yet what furthers these ends of status
competition is the highly visible, elite research, supported by large
grants and publishing in top-end journals. Greater commitment from
institutions is needed to promote research activity across the whole of
the academic community, including among groups and in academic areas
in which there may be seen to be lower ‘returns’. Furthermore, there is a
broader understanding of what constitutes research — a better term for
which perhaps is ‘scholarship’ — that underpins all academic activities,
including teaching and community engagement, and which needs to be
protected with time and space.

However, more research does not necessarily mean the right kind
of research. In some cases, there are clearly pernicious influences on
university research, such as that of the Koch family in promoting climate
denial (Kinol et al. 2023). In others, there may be more subtle steers away
from public benefits, or away from engagement with pressing societal
challenges. The problems of the ivory tower and inert, disconnected
knowledge have been widely expressed in recent years — perhaps too
much, in ways that unduly devalue the importance of theory and
curiosity-driven research. Yet it would be hard to deny that the climate
emergency warrants new approaches to science. The primacy of the
‘new’ in science needs to be accompanied by an emphasis on the ‘useful’
(Crow 2010; Rapley et al. 2014). Lubchenco and Rapley (2020) argue
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that scientists need to enter a new social contract, moving beyond the
binary between basic and applied research, to what Stokes (1997) refers
to as use-inspired research, ‘pursuing fundamental knowledge to solve
problems that are immediately relevant to societal needs’ (Lubchenco
and Rapley 2020: 3), and moving beyond simply communicating to the
outside world, and engaging with communities and policymakers to
create solutions.

There is also the question of connections. Institutions need
to support fruitful relationships between research and other areas
of university activity, most obviously teaching, but also community
engagement and campus operations — as proposed in Dilly Fung’s
(2017) ‘connected curriculum’. The benefits of integrating research into
teaching and learning are well recognised (and discussed in relation
to transmodality in Chapter 7) but there are also positive influences of
teaching on research.

There also needs to be balanced support between disciplinary
areas. STEM areas in the university have come to the fore in
the second half of the twentieth century, at the expense of arts,
humanities and social sciences, following the logic of the importance
of industrial and technological development for economic growth. In
a distinct trend, marketisation of higher education has led to a rise of
applied, professional and vocational subjects (business studies, law,
engineering, health, sports), at the expense of traditional academic
subjects (including natural sciences). While these trends of supply and
demand affect taught courses most directly, they also end up affecting
research, with the isolation of departmental budgets, and the cutting
of supposedly unprofitable areas of philosophy, history, literature and
so forth. As argued in the first part of this book, all academic areas are
vital to solving the climate conundrum, and yet research support is
very heavily weighted in favour of STEM subjects. Not only do different
disciplinary areas need to be in balance, but they also need to work
together — for example, with climate scientists engaging with social and
behavioural sciences to ensure effective communication and motivate
action (Rapley et al. 2014).

Another reason for encouraging connections between different
disciplinary areas is the centrality of values in the climate conundrum.
Leal Filho et al. (2018), for example, argue for the importance of ethics in
climate research, applauding the appointment of a climate ethicist to lead
Working Group III (on mitigation) in the 2014 IPCC report. Laudato Si’
(Pope Francis 2015), as might be expected, also shows a strong binding
of values and science, cautioning against faith in technological progress
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without a moral dimension. Ethics, of course, should be a part of any
academic discipline, but also provides an opportunity for philosophers to
engage directly with other areas.

Higher education systems should also allow space for different kinds
of methodology and epistemology. For the most part, universities are
places of considerable freedom in terms of method and belief, although
resources, incentives and visibility — in the form of research grants and
academic journals — exert some restrictions. In relation to climate change
specifically, efforts should be made to promote diversity of perspective
and research design in exploring the multifaceted phenomenon, and to
maximise imagination and creativity in solutions. This point connects
strongly with ideas dialogue of knowledges, and engagement with
Indigenous knowledge, discussed in Chapter 3. While challenging for
any institution, the university should aim to promote epistemic pluralism,
ensuring a diversity of worldviews, between and within cultures, and
the use of multiple languages. This process is best achieved through
co-production between different stakeholders, as will be explored further
in Chapter 9.

As argued in a previous book (McCowan 2019), the quest for
relevance and immediate impact should not squeeze out open-ended,
curiosity-driven research. The developmental university model
has brought important shifts in higher education, moving towards
engagement with external communities, prioritisation of social justice
and environmental concerns, and attention to application of knowledge
for real world issues. Yet these laudable aims should not take the place
of traditional scholarship. Effective practice cannot exist without theory,
and blue skies research is crucial — not only in more speculative areas
of scholarship, but even in applied ones, since abstract breakthroughs
very often have concrete ramifications in the medium to long term. Many
years passed before the discoveries about the heat-trapping properties
of carbon dioxide, initiated by Eunice Foote and John Tyndall, had vital
practical application to enable understanding of the impacts of burning
fossil fuels (Bell 2021).

In addition to the theory/practice question, there is also that of
values. As argued in relation to student learning, a unified value set in
research is both an impossibility for and anathema to the university.
The large array of people involved in research makes some difference
of position inevitable, and academic freedom protects that diversity as a
matter of principle. That said, there is no requirement for value neutrality
on the part of institutions or researchers; Freire (1970) argues moreover
that ‘sitting on the fence’ is in fact supporting domestication rather
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than liberation. Universities can vigorously pursue solutions to climate
change through research, while remaining open to diverse positions on
the way forward.

Promoting high-quality, impactful research, then, is rather like
cultivating plants. The magic itself is out of the hands of the institution,
in the self-directed inspiration of scholars to enquire, explore and
understand. But, just as a gardener would by preparing the soil, and
watering and tending to the plants, institutions can create the right
conditions, ensuring that all staff have the opportunity to pursue
their lines of research in an environment of diversity of perspectives
and disciplines, and are able to make fruitful connections with other
institutional activities.

This section has focused primarily on the institutional factors
affecting research agendas; to these must be added the global trends
discussed in Chapters 3 and 5. There are significant inequalities,
disparities and skews in the questions of who conducts research, whose
voices are heard and what topics are researched, depending on language,
historically accrued university prestige and funding. The systematic
review on university responses to the climate crisis conducted by
Climate-U (Nussey et al. 2023) revealed both the lack of meta-reflections
on research agendas, and the barriers that exist to ensuring equity,
dialogue of knowledges and engagement across all disciplinary areas
(Czerniewicz et al. 2017; Garcia del Amo 2020; Leal Filho et al. 2018).

Catalysing embodiment

Cultures and practices can arise spontaneously or organically from the
bottom up in a human community, but in an organisation that has existing
structures and hierarchies, it would be negligent not to try to actively
nurture them. Questions of embodiment, therefore, necessarily give rise
to those of leadership and governance. At the same time, it is important
to acknowledge the limitations of these steering devices, particularly in
an institution like the university.

Some aspects of work are directly within the purview of management
— for example, procurement policy, conditions of employment, design of
new buildings, carbon management planning — but many are more akin
to the work of the gardener outlined in the previous section, that is,
creating the conditions for flourishing, and then letting the plants and
trees grow by themselves. A previous study of sustainability in HEIs across
seven countries identified the following three key tasks of leaders: (i)
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presenting a vision — putting forward an ambitious and disruptive vision
to inspire and challenge others; (ii) fostering alignment and synergy
— capitalising on the benefits of connecting diverse areas of work; and
(iii) nurturing innovation — providing incentives and removing barriers
to bottom-up change (McCowan et al. 2021). For Purcell et al. (2019:
1347), the key point is how:

... the senior management hierarchy (SMH; the bounded executive
command-control system) interacts with the more agile unbounded
community of social networks (CSN; groups that convene around
shared purpose projects, including standing committees, task and
finish groups and informal assemblies).

These questions are also highly contextual, with quite different conditions
for influence between large and small institutions, and between public
and private ones. Within each of those sectors there are also important
differences between public institutions strongly subject to state control
and those enjoying substantive autonomy, and between philanthropic
private institutions organised through democratic control by academic
staff (for example, Harvard, Oxford, Cambridge) and for-profit chains
responding primarily to owners’ decisions. There are advantages and
disadvantages to each of these, with institutions enjoying state funding
able to carve out more space for publicly beneficial activities, free from
the demands of the market, but often less nimble in bringing change and
with less structural flexibility. In marketised systems, and ones in which
states do not provide all funding (the reality for most HEIs across the
world), there are extremely difficult decisions to be taken in relation to
the ‘green premium’, when ‘paying more’ for environmentally friendly
options may involve spending less on educational quality or risking the
financial viability of the institution. Furthermore, in the context of market
competition for student recruitment, displaying green credentials may
appear a win-win — bringing a positive environmental impact while at
the same time enhancing the brand - but there is the constant danger of
slipping into greenwashing.

In relation to those aspects directly under the purview of central
management, leaders have control and influence over internal structures
and external relationships (the latter the subject of the next chapter,
Chapter 9). The task facing leaders is one of mitigation, adaptation and
regeneration. Mitigation involves measures relating to Scope 1, 2 and
3 emissions, ensuring that they are measured as accurately as possible
(acknowledging that there are challenges over Scope 3) and that steps
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are taken to reduce them - as outlined earlier in this chapter. As discussed
in Alexander (2023), some adaptation measures for universities are
essential, in protecting them from extreme weather, higher temperatures,
flooding and scarcity (while at the same time not undermining the
mitigation efforts). Finally, universities must actively regenerate,
both within their own grounds and lands if they have them — through
protection of biodiversity and forests, new tree planting, fostering of
mutually supportive communities — and contributing to regeneration in
adjoining communities.

However, as discussed through this chapter, most of the day-to-
day activities of universities are relatively autonomous from central
management, and need that level of distance and freedom for their
proper functioning. The task for leadership therefore is to nurture
climate action by creating the right kinds of conditions, and protecting
those spaces from incursions and distortions. For example, student and
staff time can be protected so as to enable engagement in climate-related
activities; connections can be made between the curriculum and campus
sustainability initiatives; incentives can be provided for staff through
changes to recruitment and promotion policies, and to students through
small grants and credits; and cross-disciplinary spaces can be created
so students, academic and professional staff can debate and collaborate
on climate-related interventions. In some cases, major institutional
reforms can be important facilitators — for example the creation of
interdisciplinary centres, departments and faculties, or the establishment
of coordinated climate and sustainability hubs. Even mission statements
and institutional pronouncements — while easy targets for cynics and
susceptible to empty rhetoric — can play an important role in supporting
and legitimising climate-related activity.

Importantly, the leadership and staff members of HEIs also need to
be engaged in a process of learning themselves. As Sterling and Maxey
(2013: 7) note, we need to think not only of ‘designed learning’ (the
formal curricula provided for students), but also of the ‘institutional
learning’ on which it is dependent:

... the social and organisational learning that the policy-makers and
providers may themselves undergo or experience: senior managers,
academic staff, support staff, and policy-makers and stakeholders.

Finally, we need new leaders and innovators, outside of mainstream

institutions, to create new kinds of institution. These new ‘subversities’
(Santos 2017) or ‘ecoversities’ (Mandel et al. 2022) need courageous
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vision and imagination as they may bear no resemblance to our
contemporary institutions and will need to endure lack of recognition,
incredulity and dismissal, in their task of refashioning higher education.
Before exploring these new institutions in greater detail in the conclusion,
the chapter that follows will assess the final dimension of university
action, its relationship with external communities.
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9
Engaging with society

Dawn was breaking over the Indian Ocean, and the fishing boats of
Somanga were being readied amidst the first shouts of friends and
traders in the fresh morning air. A small group could just be seen wading
through the warm salty water towards a paint-chipped wooden boat that
would take them out to one of the coral reefs of the region — or what
was left of it. They were going to what they affectionately called their
‘farm’, to plant, tend and monitor the reef, using an ingenious method
of rooting fragments of coral in local bricks and allowing it to spread
and regenerate. With few resources and only rudimentary equipment,
community members have somehow managed to turn the tide of coral
loss and regenerate the area.

The Tanzanian organisation promoting this work is not a government
agency or international NGO. The rather unusual grassroots collective is
made up of men and women from the local fishing community, concerned
about the disappearance of the coral reefs they have known since their
childhood, along with researchers from the University of Dar es Salaam,
some way up the coast, who have come to learn from the community,
systematise the knowledge generated and spread the ideas (Mazigo et al.
2023). This small partnership shows us what is possible in climate action,
even in the most difficult circumstances, and faced with the day-to-day
pressures of survival in an unequal world.

A few miles up the coast there is a rather different scene, in which
the idyllic island of Songo Songo hosts the country’s first gas field,
including eight wells and a processing plant. Following the establishment
of a Bachelor in Science in Petroleum Engineering at the University of
Dar es Salaam, an increasing proportion of the professionals working
here will come through the local flagship institution, eager to make
something of their lives in the new economy. The oil and gas industry
also relies on research and innovation and other partnerships established
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with universities, in an ecosystem of knowledge exchange for supposed
economic prosperity.

How do we understand these apparently contradictory portraits?
Is the university a force for positive change, galvanising social energy
through its intellectual stimulus and collaborative creativity? Or is it
bound up in hegemonic power, a handmaiden to the industrial model
that has plunged us into climate crisis and keeps governments and
peoples enthralled? These complex and multiple relations of universities
with the society outside are thrown into stark relief in the context of the
climate crisis.

This chapter will assess the implications of climate change for the
relationships between universities and the external society. This area of
work — commonly referred to as community engagement, but also going
by a range of other terms - is a neglected one in relation to the ‘core’
activities of teaching and research, but is nevertheless gaining increasing
prominence in the contemporary age and is particularly valued in relation
to climate justice and adaptation to climatic shifts. It is also an area that
presents particular difficulties for universities in practice, given the clashes
of culture, practices and language between the academic community
and other communities, the inappropriateness of conventional gauges
of academic quality for assessing the effectiveness of this work, and the
uncertainties over who should be funding these engagement activities
in the context of financial constraints. From another perspective, these
challenges are exactly what universities need in order to shake them out
of their inert complacency, with community engagement presenting a
precious opportunity for university transformation.

The pathways of climate impact framework put forward in Chapter 4
does not in fact use the term ‘community engagement’. In part, this is
because the scheme is categorising the activities that universities engage
in — rather than those of other parties — and community engagement
involves both. Another reason is the vagueness of the term. What goes
by the name of community engagement can involve activities as diverse
as providing free-of-charge Spanish classes for local residents, seconding
academics to work in parliament, advising on policy, working with a local
organisation to campaign against industrial pollution, and collecting
data on changing weather patterns with nomadic pastoralists. These
activities are united in involving joint work between those within and
those outside universities, but constitute variously teaching, research,
advocacy, provision of services and a range of other functions. Community
engagement does not, therefore, provide an analytically tight category,
but serves more as an aspirational call. This chapter will therefore use

UNIVERSITIES AND CLIMATE ACTION



the term community engagement to indicate this broader aspirational
area, while also assessing specific areas of activity defined as services and
public debate.

Why is it necessary to consider external engagement in relation to
universities? Would it not simply be in the normal run of things for an
institution to engage with the society of which it is a part? Certainly, there
is a form of engagement that any HEI undertakes while conducting its
core activities: namely, the reception of students into the university to
undergo a programme of study, and then their movement into the world
once it is completed. There is also the gradual seeping out of academic
writings, ideas and scientific discoveries into society, public opinion and
technologies. However, these activities are not included in the common
usage of the term community engagement; what is meant is those forms
of engagement that are outside this core relationship. (The same, in
fact, is true of many institutions — so a healthcare provider or law firm
would not include treating patients and representing clients as part of
their community engagement.) In some ways, then, what is included
in the third pillar is by definition something that is out of the ordinary
for universities, a distinct and deliberate way of engaging with the
world outside.

The notion of community engagement raises questions about
what is meant by community and what is meant by engagement — and
the broadness of these terms allows for considerable contestation and a
range of normative positions. ‘Community’ initially suggests the people
living in the geographical vicinity of the university — sometimes referred
to as ‘local community’ — but can also refer to other forms of community,
such as associations, organisations and movements, and to geographical
communities that may be distant, in some instances even companies and
the government. The term community also assumes a unified body with
a single voice — dynamics that rarely pertain in practice, and can serve to
privilege certain voices and marginalise others. Engagement is equally
elusive as a term. It can involve any form of contact, although requires
something that is active, intentional and wholehearted.

Climate change places a spotlight on the community engagement
role of universities. Universities (along with some non-university research
institutes) are at the forefront of climate science but, as argued by Rapley
et al. (2014), that science needs to filter through into the thinking, the
practical work and the technologies of all parts of society. In part, this
task stems from the social responsibility of universities in supporting
local communities that do not share in the privileges of the university
community and may be particularly vulnerable to climate impacts. But
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further to these disparities, climate action requires various forms of
collaboration across boundaries. It needs multisectoral working across
different sectors, combining diverse areas of professional work; it needs
multi-, inter- and transdisciplinary working across different academic
areas; it needs a dialogue of knowledges bringing together different
worldviews and epistemologies; and it needs co-production of research,
involving different kinds of actors. The sections that follow will explore
further how these forms of co-production may take place. We have some
effective methodologies available and some inspiring cases, although it
remains a highly challenging form of work.

This chapter then will explore the possibilities and challenges for
HEIs of contributing to the important task of knowledge production,
exchange and distribution together with external communities, in light
of the specificities and urgency of the climate crisis. It starts with a
brief exploration of the evolving role of external engagement in higher
education historically, before moving on to consideration of the service
provision and public debate roles specifically. The chapter then puts
forward an analytical framework for understanding the various dynamics
involved, along with some normative considerations for universities.

Evolution of the third pillar

It is well known that universities have struggled historically in developing
close and collaborative relationships with the communities that surround
them. The various images associated with the university —the ‘ivory tower’,
the ‘gown’ separating it from the ‘town’ — point to a self-consciously and
preciously separate existence unwilling to sully itself in the world outside.
The links between universities and monasteries — in some cases, they
were one and the same — have encouraged this perception. In practice,
there has never been a historical period in which universities were
entirely isolated from the rest of society: they have always been subject
to the worldly aims of those funding them (whether patron, institution or
student), and connected to the world of work through their preparation
of lawyers, clergy, doctors and, over the centuries, an increasing range of
other professionals.

However, in the nineteenth and twentieth centuries a much more
conscious and transformative opening up to society occurred. The
economic role of higher education became increasingly recognised, and
with it the need to align its programmes more closely with the changing
nature of the labour market, leading to the inclusion of engineering,
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agriculture, accountancy, nursing and teacher education, among many
other areas. Simultaneously, there emerged a social justice mission, which
sought to use universities for alleviating poverty, fostering democratisation
and promoting equality. These dual tendencies manifested themselves
in different ways around the world. In the USA, the Morrill Act of 1862
led to the creation of so-called ‘land-grant™ universities, with an explicit
commitment to engaging with local agriculture and industry (McDowell
2003). These institutions exist to this day and have not only expanded
access to higher education but also developed extensive programmes of
outreach — for example, in the area of agricultural extension — and have
been highly influential in national development. In Latin America, the
1918 reforms in the National University of Cérdoba, Argentina, led to
a region-wide transformation of public universities and the emergence
of a strong social justice commitment, again with expansion of access
and strengthening of community links, but in this case also introducing
democratic processes within university governance. In Africa, the model
of the ‘developmental university’ emerged in the post-independence
period in the 1960s and 1970s, with national universities taking on an
explicit orientation towards promoting the interests of the poor and the
marginalised, and rejecting the elitist Eurocentric models that had been
inherited.

These and other movements changed both the self-conception and
the practices of universities in adding a third pillar alongside teaching
and research — admittedly with much less importance than the other two,
but at least with a place at the table. However, this third pillar is highly
diverse, and contains within it a range of orientations and types of activity.
In addition to the social justice-oriented activities associated with the
developmental university, this third pillar also includes entrepreneurial
ventures, relating to what is sometimes called ‘third stream’ activities (as
in a stream of income). In this case, there is engagement with external
communities not in order to contribute to them but to extract revenue to
support university finances. In some cases, these activities may involve
the setting up of spin-off companies drawing on technologies and basic
research developed within the university, thereby generating revenue
for the university. There may also be knock-on positive impacts for the
economy as a whole. This vision is supported by the triple helix model,
in which government, university and industry operate in a mutually
supporting relationship (Etzkowitz and Leydesdorff 1995). In marketised
systems of higher education, such as the USA and UK, it is this form of
third pillar that predominates.
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It is not impossible that these kinds of activities will play a role in
addressing the climate crisis. Bill Gates’ book How to Avoid a Climate
Disaster (2021) sees this model of innovative, science-based start-ups
as the answer to the challenge of moving the world to a carbon-free
existence, in developing energy sources and products that will be effective
and cheap enough to wean people off fossil fuels. Certainly, technological
innovations will be very helpful in addressing climate change if we can
make them generally available to the global population. Nevertheless,
as argued in the first part of this book, it will never be the entirety of
the solution, as the problems of unsustainability are rooted much more
deeply in our economy, politics and our very selves. Furthermore, an
income-generating approach taken by universities will never achieve
the kind of broad engagement of different stakeholders needed to
coproduce knowledge. Universities, therefore, need to engage with
external communities in ways that see them not as consumers of their
products, but as partners in addressing the climate crisis, in a reciprocal
and mutually beneficial relationship.

In fact, theorists of the triple helix have now added two further
helices. The quadruple helix moves from knowledge economy to
knowledge society, adding a fourth element of ‘media-based and culture-
based public’ or ‘civil society’ (Carayannis and Campbell 2009). The
quintuple helix brings in the natural environment, with sustainable
development brought about through the circulation of knowledge,
know-how and innovation between five helices (educational, economic,
environmental, public and political) (Carayannis et al. 2012). Engagement
with the ecological is certainly very welcome in this new framework
and puts a spotlight on the absence of the natural environment in the
dominant triple helix. However, all these models are highly economistic,
based on the human capital model of education, and assuming that
economic growth in a capitalist system is both desirable and inevitable.

The array of different terms used in relation to university
engagement with society have quite different connotations, although
not always aligning with the actual practices. One of the earliest terms is
‘extension’, used commonly in relation to agriculture, and often in Latin
America (in its Portuguese [extensdo] and Spanish [extension] versions).
This term suggests the movement of knowledge from university to the
outside, in a mono-directional relationship that brings benefit to the
receiver. So, the agricultural research produced in the university student
is transmitted via an extension agent to a farming community, which
then increases its yields. ‘Outreach’ also has these kinds of connotations,
showing the privileged centre (university) extending its largesse to the
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less fortunate periphery. However, it is important to acknowledge that
work carried out under these labels does not always correspond to
these connotations: for example, extension is used with a collaborative
perspective in Brugger and Crimmins (2015).

The term ‘community engagement’, on the other hand, opens the
door to a two-way flow, and to co-production as well as knowledge and
tech transfer. Another term used is ‘public engagement’, which can be
equivalent to community engagement but will often focus more on the
public debate and awareness-raising aspects. In North America, the
terms ‘service’ and ‘public service’ are common, indicating a positive
contribution to society but one based on the perceived superiority of the
university and a one-way flow of influence. In Europe, the catch-all term
‘third mission’ is common. As mentioned above, ‘third stream’ activities
are often those of a commercial nature and in some universities they are
simply called ‘enterprise’: the latter term, while potentially including
social enterprise, is normally reserved for activities of financial benefit to
the institution. There are also a range of terms that focus more specifically
on movement of knowledge, with ‘tech transfer’ and ‘knowledge
transfer’ indicating the more traditional one-way flow, while the more
recent ‘knowledge exchange’, as used in the UK’s Knowledge Exchange
Framework, is more collaborative.

The second half of the twentieth century saw various movements
towards substantive democracy (rather than mere formal entitlements),
which manifested in the general political sphere through participatory
democracy and direct democracy, in the workplace through cooperatives
and worker control, and in international development through
participatory rural appraisal and participatory action learning, among
other approaches (Chambers 1994; Pateman 1970). These ideas have
also influenced community engagement, with the rejection of approaches
that treat local communities as objects to be acted on, but instead involve
community members as active participants in the process. Taken further,
this trajectory has allowed the emergence of co-production, of community
members being agents of research rather than just beneficiaries, and the
use of participatory action research, through which they work together
with university-based researchers to transform their communities. These
approaches will be discussed in greater detail towards the end of this
chapter.

We can observe, therefore, a general trajectory over the centuries
towards stronger engagement between universities and external
communities, and a greater range of forms of engagement, although also
a diversification of intentions, variously approaching engagement as a
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form of charity to less advantaged communities, or an act of responsibility,
social justice or self-interested financial gain. The sections that follow will
provide examples of the two categories of engagement included in the
framework presented in Chapter 4 (services and public debate), followed
by the presentation of a framework that maps this diversity of form and
intention of engagement.

Services

If universities’ engagement with communities were reduced purely to
services, it would certainly be inadequate. Services indicate a one-way
flow, without a strong collaboration with external partners, and assuming
that the knowledge of value is held within the university. Nevertheless,
services can be vital when there are particular needs within community
or society that universities can fulfil, and as a first step towards more
collaborative partnership.

What is it in reality that universities can offer by way of services?
Universities’ core strength is knowledge, both embodied and disembodied.
Its staff (and often students) are specialists in research and analysis across
the full range of areas of knowledge, and can apply that expertise to the
specific problems facing external organisations. Consultancy, technical
advice and secondments of staff are therefore important ways in which
the university can contribute to climate action. Naturally, there can be a
considerable financial cost to diverting staff from their normal functions,
meaning that very often these formal arrangements are made with well-
funded organisations, in particular public authorities and businesses. In
cases in which university staff have a strong personal commitment, they
will often lend their services at low or no cost.

Yet there is also disembodied knowledge, in the form of research
findings, theories and innovations that are developed within universities
and can be applied outside. Most often this knowledge is codified and
distributed in the form of journal articles and other academic publications,
which are (journal paywalls notwithstanding) generally available as a
public good. In some cases, there are intellectual property restrictions,
and institutions will make the knowledge available on a commercial basis.

Beyond these two core elements, universities also have
organisational capacity along with physical and virtual infrastructure and
estates which can be deployed to provide services. So, for example, rooms
and lecture halls can be provided for meetings and events, equipment
can be provided for environmental monitoring purposes, and the
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administrative capacity of the university can be utilised for organisational
purposes. Very often all of these elements are used together. So, for
example, one of the most common and impactful services provided by
universities are health clinics and hospitals. In these, university estates
and buildings host the service, but embodied knowledge is also deployed
in the form of health professionals, as well as disembodied knowledge in
the form of medical research.

There are many examples of services of this type provided specifically
in relation to climate. Hillmer-Pegram et al. (2012), for example,
analyse an innovative greenhouse gas emission inventory carried out
by researchers from Penn State University for the local government of
Pennsylvania Central region, leading to a collaborative climate change
mitigation plan being developed. Wesselink and Gouldson (2014)
present the case of the ‘mini-Sterne review’ and collaborations between
academics and Leeds City Council to analyse the economic implications of
transition to a low-carbon economy at the local level. Booth et al. (2020)
report on a course on carbon and energy management for local businesses
offered by the University of Northern British Columbia, an initiative that
also involves the university students providing advice for the small and
medium-sized companies on how to reduce fossil fuel usage. The extent
and nature of this service provision differs markedly by context. In some
contexts (particularly in cases in which there is lower coverage of higher
education across the population), there are close relationships between
universities and different levels of government, with university professors
regularly moving into secondments and permanent government roles. In
others, relationships need to be more consciously constructed through
policy and funding levers. Collaboration with the private sector also varies
greatly, depending on the financial incentives for the university (strong in
marketised systems in which government funding has receded), and also
on attitudes towards business on the part of university researchers, and
the extent to which critique and opposition to corporate misdemeanours,
or alternatively constructive engagement, takes the upper hand.

While it is usually assumed that staff members are involved in
these forms of community engagement, it can as easily be students. In
fact, participation of students is an important form of transmodality,
with opportunities for both positive impact on communities and student
learning (Mtawa 2019). The University for Development Studies in
northern Ghana, for example, has a ‘third trimester programme’ through
which all undergraduate students spend a period in a rural community
each year, carrying out a collaborative development project and learning
from community members. In Brazil, this kind of experience has been
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formalised through the ‘curricularisation of extension’ policy, through
which all undergraduate students now need to have 10 per cent of their
curricular time involved in community engagement work.

Another specific area here is in relation to schools. Universities
have a particularly strong contribution to make in relation to the lower
levels of the education system. They do this primarily through teacher
education, being the main provider of pre-service and in-service training,
but also through transposition and translation of bodies of academic
knowledge into the school curriculum, and other direct contributions to
enhancing quality. Specifically in relation to climate change, universities
have an important role to play in supporting schoolteachers with the
technical knowledge needed to raise awareness of climate among
students, and in providing spaces within the university for teachers to
develop their practice. In most contexts, coverage of climate change in
teacher education needs to be significantly improved. A survey carried
out with schoolteachers in the UK by UCL's Centre for Climate Change
and Sustainability Education (Greer et al. 2023) showed that most relied
on their own initiative and information-gathering, with only 13 per cent
having engaged with issues of sustainability and climate in their initial
teacher education, and 45 per cent in formal professional development.

There are also direct connections between universities and schools.
Reimers (2021) argues that there is a win-win in universities engaging
with schools as it provides university expertise to support curriculum
development but also a crucial learning experience for the university
students. Asherman et al. (2016) describe an initiative of this type with
MA students presenting greenhouse gas demonstrations to primary
and high school students in France, while Monroe and Oxarart (2019)
look at contributions to high school biology in southeast USA, involving
collaboration between researchers, students and school teachers to
develop high-quality materials.

Public debate

The dimension of public debate has, generally speaking, had the least
attention of all the functions of the university. In part, the reason is
that it is often undertaken by staff in an individual capacity and in
spontaneous ways, and as such is outside the planned official functions
of the institution. Furthermore, there has also been some scepticism as to
whether it really is within the purview of universities to be influencing
public opinion — that is, beyond conventional dissemination of impartial
research findings.
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Nevertheless, in relation to climate change this dimension has
been highly visible. University academics have been prominent voices in
alerting the public to the reality and catastrophic risks of climate change,
advocating for immediate and far-reaching action and battling with
sceptics and deniers. Students have spearheaded campaigns and protests
both within and outside their institutions. As discussed in Chapter 8,
there is a difficult question as to whether and in what circumstances
universities should take a substantive position on questions of value. Yet
in fact most of the public engagement in relation to climate change is
taking place independently of unified institutional positions. Academic
freedom and the unusual ‘loose coupling’ (Clark 1983) of the university
as an institution has meant that employees are allowed to express their
personal views, and do not need to speak on behalf of their institutions,
even in public events. (There are some exceptions here — for example,
those in positions of senior leadership.)

Contribution to public debate can take a number of different forms.
It can stem from a ‘leaking’ of outputs primarily intended for the academic
community (journal articles, academic books, conference presentations)
to the general public. In order to maximise this possibility — and also
to ensure a more level playing field across academic communities in
different parts of the world — there has been considerable attention to
open access to academic publications in recent years (Fyfe et al. 2017).
Yet engagement very often takes place in more active formats through
participation in traditional media (television, radio, newspapers) as
invited ‘experts’ or in a more journalistic role, and in new social and
digital media (blogs, websites, Twitter/X). Kukkonen et al.’s (2020)
study of contributions to newspaper media debates on climate change in
the Arctic in Finland and Canada shows that universities are among the
most prominent voices, along with governments (more present even than
environmental NGOs), although, tellingly, more internally pluralist than
the other organisations in terms of messages.

Students are also present as voices on both traditional and social
media. Yet their influence in relation to climate change has been most
prominent in mobilisation, campaigning and protest. While secondary
school students have led the best-known campaign in this regard (Greta
Thunberg’s Fridays for Future), university students have also been highly
active. One prominent area of protest has been fossil fuel divestment,
through which universities remove from their investment portfolios those
stocks most directly contributing to climate change. According to Grady-
Benson and Sarathy (2016), at that time there were 400 divestment
campaigns in the USA and 560 internationally. The authors discuss the
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transition in these movements from individualised efforts to building
a collective movement. Many institutions have rejected divestment on
the basis of various arguments such as their fiduciary responsibility for
investments, the limited impact of divesting from fossil fuel companies,
and the greater influence exerted on companies by remaining a
shareholder. Nevertheless, there have been a number of notable
successes (for example, Harvard University), and while others have
rejected divestment, they have nevertheless (and perhaps as a response)
implemented other carbon reduction measures. Interestingly, students in
the study affirmed that the relevance of their actions was not so much
about the direct impact of reducing investment in stock as stigmatising
the companies in question — making it more of a public relations exercise
than a financial tool.

Students also participate in protests, civil disobedience and public
disruption. In 2023, climate activists occupied universities in Belgium,
Germany, Portugal, Spain and the UK (Gayle 2023). A student protest
the previous year at the University of Barcelona convinced the university
authorities to introduce a mandatory climate crisis module for all
undergraduate and postgraduate students, as well as staff training
(Burgen 2022). In November 2023, Just Stop Oil activists sprayed Oxford
University’s Radcliffe Camera with orange paint (Haskins and Prideaux
2023). As with all protests of this type, the activists gamble with the
dual impacts of obtaining widespread media coverage, while at the same
time producing negative reactions from certain segments of the public
(Mann 2022).

The above examples have covered the various ways in which
university staff and students engage in debates in the wider society.
However, there is a second role that universities play, that of providing
an arena for public debate. This role acknowledges the fact that — in spite
of the incontrovertible reality of anthropogenic climate change — there
are still a number of unresolved questions, particularly relating to how to
bring about the necessary societal transformation so as to live within the
limits of the ecosystem. Universities play an important role by providing
a space for vigorous and well-informed debate, either a literal space on
their campuses through events, workshops and debates, or a symbolic one
through their promotion of dialogue in other societal spheres. Inevitably,
this role raises questions of what might be considered acceptable in terms
of free speech, with universities in recent years a battleground between
those defending absolute academic freedom and those mobilising around
‘no-platforming’, preventing expression of certain views (for example,
racist, fascist).”
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There have been some criticisms of how universities have engaged
in public debate in the broader society. George Marshall (2014) highlights
academics’ inexperience and naiveté in playing the media game, and
Rapley et al. (2014: 8) concluded that:

Climate scientists are finding themselves ill-prepared to engage
with the often emotionally, politically and ideologically charged
public discourse on the evaluation and use of their science.

At the same time, climate scientists have showed courage and resolve
in the face of threats and intimidation (Ley 2018; Polsky 2019): one
of the messages received by Michael Mann, for example, requested
that he be ‘shot, quartered and fed to the pigs, along with your family’
(Marshall 2014).

The public debate role is one of the most complex, as naturally those
working and studying in universities hold widely diverging opinions on
the matter, and it would be both impossible and inappropriate to ensure
consensus of messaging. So, is there any kind of absolute good here in
relation to public debate? It can be argued that simply raising awareness
of climate change and providing an arena for debate are important,
even if a variety of different positions on it are promoted. Inevitably, the
practical expressions of this principle vary markedly between countries
— and may be highly restricted in authoritarian states — and between
higher education systems with their varying regulatory frameworks
and cultures.

A framework of university engagement with society

As stated above, the triple helix model (and even its quadruple and
quintuple reincarnations) are characterised by an economistic conception
of the university and indeed of the goals of society. Yet there is another
limitation in that the schemes assert the existence of interaction between
the different parties but, beyond the circulation of knowledge, say little
about how these things happen. To address this gap, this section puts
forward a framework for mapping the various dynamics and components
involved in those interactions.

There are six main dynamics when it comes to universities’
engagement with external communities. The first is porosity, the extent
to which there is an open border between universities and society,
allowing for movement in and out. This idea was explored in a previous
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volume (McCowan 2019) in relation to the ‘interaction’ dimension of
the university, with the potential for movement of both ideas (through
publications, media, events) and actors (through secondments, projects).
Universities have a semi-permeable membrane with considerable
variation between institutions, and levels of porosity may differ depending
on whether the movement is inbound or outbound. While generally
speaking porosity is considered a positive quality of HEIs, there are
dangers of excessive openness (‘hyperporosity’) in which the institution
ceases to have a distinctive space and its own identity and protagonism.

Second is flow. The movement in question can either be inwards or
outwards, with ideas, practices and actors moving from the university out
into communities and society, or alternatively those influences coming
from the outside in. As discussed above, traditionally universities have
seen themselves in a superior position, holding the truths and techniques
of value, and sharing them when time permitted with the less privileged
groups outside. However, this attitude of largesse has been challenged in
recent years, with greater acknowledgement of the knowledge production
capacity of non-university communities, the need for their collaboration
in the application of knowledge, and of the benefits to the university
of absorbing ideas from outside. These dynamics are particularly
relevant if we value epistemic pluralism and the creation of an ecology
of knowledges. And they are also particularly relevant in the context of
climate change, which requires multisectoral working involving different
forms of actor.

The third element is precisely this question of the various forms
of community to be engaged with — the actors. There is huge diversity
possible in this respect. Universities can engage openly with the whole
of society — for example, through the dissemination of ideas in social
media, mainstream media, books and other outlets, or the creation of
technological innovations that are made generally available on the
market. Alternatively, engagement can be targeted towards specific
organisations, whether the government and public authorities, businesses,
NGOs or community organisations. Finally, there are possibilities of close
engagement with individuals. As discussed in Chapters 4 and 5, there are
questions both of scale and intensity of the engagement here: sometimes
engagement works across a broad range of actors with a low intensity of
impact (for example, in the case of a tweet raising awareness of climate
dangers) or alternatively with a small number of actors with high intensity
(for example, in a three-year participatory action research project with a
small group of community representatives).
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In this dimension we can also consider who the actors are within
the university: whether it is academic staff, professional staff, students or
some combination. The different configurations of internal and external
actors will bring different benefits and outcomes on both sides. One of
the dynamics of interest here on the part of the university is the level of
isolation/integration with other activities (teaching, research and campus
operations). If they are highly integrated — displaying ‘transmodality’,
or being ‘embedded’ in the terms of Farnell et al. (2020) — then there is
greater potential for transformation more broadly.

Fourth, there is variation in relation to the actions in question.
According to the pathways to climate impact framework presented in
Chapter 4, these broadly take the form of services and public debate.
Within these categories there is a wide variety of different kinds of
activity, with services consisting of, for example, running health and
legal clinics for disadvantaged populations, conducting consultations
on local environmental issues, creating spin-off firms, partnering with
businesses, sending technical experts to work in government departments
and so forth. Actions will normally be located outside of the space of the
university, but can also occur inside (for example in the case of a public
event or workshop).

Next there is the orientation of the action - that is, its purpose,
motivation or intention. As discussed above, these orientations can vary
widely between benefiting society or the institution, or both, and are
built on a wide range of different value bases. They do not necessarily
determine the outcomes of the work but will naturally influence the
way in which it is conducted and the likely outcomes. Orientations can
include financial gain (creation of a spin-off company), intercultural
understanding (student sojourns in a rural village) or poverty reduction
(agricultural extension). Motivation may differ between the university
and community sides, and in some cases (such as seeping flows of ideas)
there may be little intention at all. Connected with this point is the
attitudes to the other on each side of the university/community boundary
(for example, trust, respect), which can influence and indeed determine
the effectiveness of collaborative work.

Finally, there is the level of collaboration between university and
external community. ‘Third pillar’ activities necessarily involve some
kind of contact between university and community. Yet they can take
place in ways in which each party acts in relative isolation from the
other, or without sharing decision-making. So, for example, a workshop
on monitoring pollution levels in a local river may be provided for
community members within the university but designed entirely by
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university staff without any consultation. Or, alternatively, the university
may fund the construction of a greenhouse in a local village to act as a
seed nursery for reforestation, but the management of the nursery may be
carried out solely by the community. Co-production, naturally, involves
a different kind of interaction, one in which university and community
act in concert, sharing decision-making, action and analysis. These six
dynamics are represented in Figure 9.1.

The diagram below shows both the ‘what’ and the ‘how’ of
universities’ engagement with society. In the first case, it shows the range
of substantive foci (for example, environmental monitoring or radio
debate), the motivations or orienting principles, and the kinds of actor
involved (students, local farmers and so forth). Only a suggested list for
each category is provided — there are a huge range of different possible
actions. It also shows the dynamics of how that engagement takes place:
the direction of flow of influence between university and community, the
level of porosity (or the ‘ivory-tower-ness’ of the university) and the extent
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of co-production (to be explored further in the section follows). These
dynamics will influence the nature of the engagement work, but also the
extent that each gets changed by the other and benefits the other. While
universities have traditionally thought about their positive influences on
society, it is important to acknowledge both the possibility and indeed the
necessity of external communities transforming universities.

Any visual representation of the relationship between universities
and society will necessarily be reductive. Some universities have a single
physical campus with a boundary clearly demarcating what is inside and
what is outside the institution. Yet even in these cases, the representation
cannot capture the fact that most of those working within that boundary
live outside. So university staff and students are very often also residents
in a local community, and as residents may have interests that are
different from those of the university. Many universities operate across
multiple campuses, including branch campuses in different countries.
Furthermore, the institution of university is not only its physical
location, with the activities of its staff and engagement with its ideas
and technologies occurring in various places — in some cases globally.
Developments in information and communications technology and the
rise of online learning have, of course, intensified this dynamic, with
physical campuses having an increasingly fragile claim to identification
with the institution.’

Nevertheless, visual representation can still be useful, as long as we
bear these caveats in mind. The boundaries and locations of the different
actors are intended to provide a visual support for conceptualising the
relationships, rather than representing the literal location of each. One
other element that is important to bear in mind is that the boundary
between university and community is traversed by individuals and
organisations that serve as bridges — sometimes explicitly for this end.
Brugger and Crimmins (2015: 23) discuss boundary organisations,
which are ‘situated at the boundary between science and society with
accountability to both’ and:

... engage in the coproduction of usable local-level adaptation
strategies through the collaborative participation of actors from
both sides of the boundary and professionals from the organization
who serve a mediating role. (Brugger and Crimmins 2015: 23)

They present a case study of one boundary organisation, the US

Cooperative Extension System, ‘with the aim of bringing research and
educational programs developed at universities and agricultural research

ENGAGING WITH SOCIETY

191



192

stations to the broader public’ (Brugger and Crimmins 2015: 25). In
addition to boundary organisations, there are also:

. information brokers — intermediaries between knowledge
producers and users who are fluent in both worlds; and knowledge
networks — informal networks of knowledge producers and users
who share information across areas of practice. (Brugger and
Crimmins 2015: 22)

There is, therefore, not a simple membrane between university and
community, but a border area that is mediated by various organisations
and individuals. Furthermore, and most extensively, there are the
graduates of university who in their later lives maintain connections
to their alma mater. (The role of bridging actor is represented in the
pathways to climate impact framework presented in Chapter 4.)

What are the normative implications of this framework? If we plot
activities of the university on this graph, would we want them to be
clustered in particular areas? Some of the questions would certainly seem
to have clear normative implications. In most instances, a high level of
collaboration between partners would be desirable, rather than working
in isolation, in order to reap the rewards of diverse perspectives and
practices, and also to ensure the needed sense of ownership on all sides.
Greater porosity would generally be seen to be a good thing, although
with the caveat mentioned above that some distinctive space for the
university is important. In terms of orientation, there might be a range
of legitimate motivations, while preferably avoiding more self-interested
ones (for example, purely financial interest, or exploitative or extractive
intentions) or ones actively contrary to climate action. In most cases,
however, the primary value is diversity — to ensure the greatest possible
range of different actors, forms of engagement, and inward and outward
flow. One area, however, in which there are clear normative implications
is in the level of collaboration, and the possibilities of co-production.

Towards co-production

As indicated on Figure 9.1, it is possible for universities to engage with
external communities in relatively arm’s length ways. Universities can
provide a service for the general public and community members may
attend a course, but without any substantive working together in the
creation of the ideas and realisation of the practices. Attention, therefore,
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is needed to the level and nature of collaborative working. Central to this
debate in recent years has been the notion of ‘co-production’, the idea
that research, and the development and application of knowledge, can
be carried out jointly between universities and communities, drawing on
the distinctive strengths of each.

The notion of co-production draws on a long tradition of efforts to
bring research and scholarship out of the ivory tower and in contact with
society outside, as discussed in relation to the developmental university
model. Brugger and Crimmins (2015: 21) discuss the notion of ‘usable
science’, which:

... responds to the recognition that the traditional ‘mode 1, ‘linear,’
or ‘loading dock’ model of science, based on a strict separation of
science and society and a one-way flow of knowledge between them
often, results in information that is not useful to decision makers.

Furthermore:

It is informed by the understanding that the boundary between
science and society is mutually constructed and proposes that a
two-way flow of information between knowledge producers and
users will result in the coproduction of knowledge that is perceived
as salient, credible, and legitimate by relevant stakeholders or
decision makers and will therefore be more effective in influencing
social responses. (Brugger and Crimmins 2015: 21)

The bringing together of different actors inevitably encourages
interdisciplinary working, as well as an ecology of knowledges. As
emphasised by Binagwaho et al. (2022), the task at hand is partly to
recognise different ways of knowing, but also knowing through difference:

When the circumscribed ‘mainstream’ noun-like categorical model
of knowledge is expanded into this more processual and relational
(verb-like) understanding of knowing. (Binagwaho et al. 2022: 46)

Trencher et al. (2014) apply these ideas to environmental regeneration
through the notion of ‘co-creation for sustainability’, a new function of
universities to take the place of the reductive economic third mission,
and its focus on one-way technology transfer. The case of Oberlin
is presented as a notable example of regeneration of the city and
local area through partnership between university and community.
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Binagwaho et al. (2022) provide a number of other examples of
successful co-production, including in the development of the Danish
wind turbine industry through the Folkehgjskoler (folk high schools), as
well as work between universities and Indigenous peoples in the North
American Arctic.

These ideas link strongly with the discussions of Indigenous
knowledge and epistemic pluralism in Chapter 3, and the need to
incorporate diverse knowledge traditions in research agendas in
Chapter 8. Indigenous institutions have a particularly important bridging
role in this regard, as seen in the intercultural universities in Mexico
(Perales and McCowan 2021), and in the ‘tribal colleges and universities’
on reservations in the USA (Fillmore et al. 2018). Nevertheless, there
is still a significant lack of incorporation of Indigenous perspectives
in mainstream research, as in the case of the IPCC reports (Ford et al.
2016). When their perspectives are included, it is often in partial and
largely instrumentalised ways (Garcia-del-Amo et al. 2020). The term
‘Indigenous’ is mainly applicable in contexts in which there is a distinct
settler community (for example, the Americas, Australia). Yet in many
other contexts there are traditional rural populations that may retain
forms of knowledge distinct from the mainstream, in equivalent ways,
so it is important to acknowledge and include these other forms of local
and traditional knowledge — as is the case with the non-Indigenous
communities in the Amazon rainforest (Hage et al. 2023).

Participatory action research is one of the primary methodologies
for co-production. Originating in Latin America through the work of
Orlando Fals Borda, drawing on the earlier ideas of Paulo Freire (1970)
on radical shifts in the teacher-student relationship towards horizontal
dialogue, it advocates for non-extractive research relationships in which
community members go from being objects or beneficiaries to active
participants. Through cycles of reflection and action, multi-stakeholder
groups collaboratively design and implement interventions, transforming
themselves as well as bringing concrete changes in their environments.
The Climate-U project is an example of participatory action research
in relation to climate change, in which 15 institutions in six countries
carried out diverse interventions engaging with marginalised actors
in the research process. The synthesis of learning across these diverse
experiences generated the following key ingredients for effective
practice — equitable partnerships, co-production, immersion, agency
and transformative institutions — in a cyclical and mutually reinforcing
relationship (Climate-U 2023).
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Co-production involves not only collaboration between groups
of people and inclusion of marginalised actors but also the meeting of
different forms of knowledge. The idea of ecology of knowledges and
epistemic pluralism discussed in previous chapters is relevant, therefore,
not only to the internal workings of the university (the curriculum and
research processes) but also to its interaction with external communities.
Community engagement represents an ideal opportunity for dialogue
between mainstream academic knowledge and local or Indigenous
knowledge, and in some circumstances creation of new forms from
their encounter.

The limits of community engagement

Most conceptions of the university now give recognition to a third pillar
alongside teaching and research — variously known as public service,
community engagement or extension. Yet what goes by the name of
engagement with external communities varies dramatically, both in its
extent and nature. Addressing climate change involves in the first place
expanding the scope and increasing the visibility of this engagement,
in light of competing objectives for the institution. Furthermore,
a transformation is needed in the ways in which universities and
communities interact. In relation to Figure 9.1, this can be understood as
a greater porosity between university and community, not only in terms
of the traditional task of ‘disseminating’ knowledge but also as a way of
opening itself up to the ideas and priorities of those outside. Beyond the
question of flow, there also needs to be a transformation in the space
of collaboration, in ensuring that universities and communities work
closely together, not only to apply knowledge in diverse contexts but also
to coproduce it.

All aspects of the transformation needed in universities present
their challenges, but community engagement is perhaps the most
difficult to achieve. It is important to recognise that co-production is an
ideal, but is rarely attained fully in practice, even when there is sincere
motivation to work collaboratively. Barriers include hierarchies of power,
lack of confidence and lack of time on the part of community members,
and lack of cultural sensitivity and practical knowledge on the part of
university staff.

Despite the lip service paid to public engagement, and economic
rationales such as the triple helix, global higher education policy and
norms do little to encourage it in practice. The idea of the ‘world-class
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university’ that is the aspiration for most research-intensive institutions
has little space for community engagement, and the international
rankings rarely include any indicator relating to it. In part, this absence
reflects the low value placed on the activity, but there are also barriers
presented by the difficulties of measurement, with gauges often as paltry
as the ‘number’ of community engagement projects. In the context
of marketisation, there are also significant financial barriers: while
third stream activities have an important place in the concept of the
entrepreneurial university, they are restricted to the creation of products
with profit potential in the market, leading to neglect of public goods
and of engagement with lower-income communities that do not have
sufficient wealth to purchase the university’s services.

Furthermore, even when universities can carve out space for
this work, there are barriers to the kind of equitable, coproductive
engagement that climate change requires. There are disparities of power
— in favour of universities in the case of local communities, but not in
all cases (for example, government) — that hinder collaborative working.
There are epistemic clashes, different ways of knowing, acquiring and
communicating knowledge, different terminology and language used, as
well as the kinds of contestation seen also in classrooms. There are also
questions of durability and continuity of the work, with a predominance
of short-term and fragmented projects. While this chapter has viewed
the process primarily from the university perspective, there are also
issues within communities, grappling like all human societies with
preconceptions, hierarchies and discriminatory practice.

Finally, there are some limits on how much opening to society is
actually desirable. As argued in a previous volume (McCowan 2019),
some ‘insulation’ is important for universities in maintaining a distinctive
character and a space for deep and sustained reflection and scholarship.
In most cases, universities need to open themselves more to society. But in
cases of ‘hyperporosity’ in which the university becomes indistinguishable
from what surrounds it, it becomes simply another agency, NGO or
company, able only to implement, but not to think, design, create and
imagine. There is a temptation to assert that university should be doing
everything and anything; it should reach beyond its boundaries but it
cannot escape its fundamental nature, and community engagement has
to be linked to the processes of open-ended enquiry.
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Notes

1  Aproblematic term from the perspective of displaced Indigenous peoples.

2 Inresponse, the UK government passed the Higher Education (Freedom of Speech) Act in
2023.

3 Bacevic (2019) goes further to describe universities as assemblages, bundles of elements
changing over time and without a clear boundary.

4 The Towards a European Framework for Community Engagement in Higher Education (TEFCE)
Toolbox (Farnell et al. 2020) represents a significant step forward in mapping and researching
universities’ engagement with society.
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10
The road ahead

The character Crake in Margaret Atwood’s novel Oryx and Crake (2003)
lets loose a devastating virus that wipes out mankind, leaving just a small
band of new humans, genetically adapted to the new climate reality.
In the Marvel film Avengers: Infinity War, Thanos snaps his fingers and
instantaneously wipes out half of the universe’s population, easing
the pressures on the ecosystem and allowing for the survival of those
remaining. Both events echo the Old Testament flood story in which —
albeit for moral rather than climatic reasons — the people of the Earth are
drowned so that Noah and his offspring can begin afresh.

Although perhaps less colourful and dramatic, the responses to
climate change that will be needed if we do not take action will ultimately
be as devastating as these narratives. Major resource depletion,
catastrophic weather events and resulting conflict will open the door
to authoritarian governments that will put in place whatever measures
are needed to protect at least a portion of humanity from annihilation.
However inconvenient the shifts required to transition to a low-carbon
society may be, they hardly compare with what awaits us if we do nothing.

The alternative is transformation from within. Individual and
collective change is needed so that people can understand the roots of the
crisis, identify the required action, adapt their behaviour and transform
the structures of society. Ultimately, this kind of change is more effective
than any authoritarian measure, as it puts in place the conditions for a
lasting alternative. Forced measures of control and deprivation may bring
temporary impact but will revert back to unsustainable forms of living if
people do not themselves endorse the new way of life (parallels here can
be seen with the flimsiness of political revolutions brought about through
military victory led by a small avant-garde, without a deeper societal
transformation).
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Education is an essential part of this transformation from within. It
underpins both the knowledge and understanding necessary to engage
with this complex crisis, the communicational ability to deliberate and
find collective solutions, and the emotional awareness and shifts in values
to move from knowledge to action. Clearly, not any education will fulfil
this task. The forms of formal education that have dominated around the
world have been successful in generating literacy and numeracy on a mass
scale, along with the sophisticated scientific and professional preparation
of an elite, allowing for the rapid development of industrial society,
mass consumption and exploitation of natural resources. Education
historically has been, at the very least, complicit with the climate crisis,
if not solely responsible for it. But the global experience of schooling has
not been all bad. Simultaneously, it has also opened the door to critique
and questioning, creativity and innovation, all of which will be essential
if we are to revert the tide. Rather than abandoning altogether the
formal structures of education that we have developed, we need, then,
to find within them the seeds of a regenerative system of learning for
sustainable futures.

This book has put forward two principal arguments: first, that
higher education is essential to effective climate action at the global
level, and second, that in order to fulfil that role, transformation in
higher education is needed. Climate change as a crisis for humanity has
certain key characteristics: it is anthropogenic, being rooted in human
societies, politics, economics and culture, as well as psychological
make-up; it is complex, in resisting linear, predictable solutions; it is
contested, giving rise not only to denial and resistance but also legitimate
differences of perspective on responses; it is time-bound, with delays in
action progressively increasing the difficulty of responding; and finally,
it is global, affecting all and therefore requiring collective solutions but
disproportionately distributed in terms of responsibility and impacts.
These characteristics make education as a whole essential, but specifically
the university, with its bringing together not only of the educational
intervention, but also research and community engagement.

Higher education is well placed — and in some cases uniquely suited
— to addressing these characteristics. It covers the full range of human
knowledge and can engage with climate change in its scientific and
technological aspects, as well as its human ones — exploiting potentially
the interactions between the different disciplinary areas. As a site for
in-depth and sustained research, reflection and scholarship, it is ideally
adapted to addressing complexity. The protection of academic freedom
and the valuing of critique and deliberation lend themselves well to
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supporting the contested nature of climate change. While many of
higher education’s impacts may only become evident in the long term
there are immediate changes and interventions that can be made. And
finally, higher education is both international in outlook, but also global
in dispersal, allowing for cross-border dialogue and interactions.

Yet these highly conducive conditions are not always realised in
practice. Universities and higher education systems suffer from silo
working, unhelpful hierarchies and incentives, and lack of funds. They
engage in competition rather than cooperation, and often reinforce
a ‘monoculture of the mind’ (Shiva 1993), thereby debilitating their
engagement with this complex, contested, anthropogenic and global
issue. A transformation is, therefore, needed to bring the best out of
institution’s qualities.

The early chapters of this book laid out a framework for
understanding the anatomy of the university in which this transformation
takes place. The framework traced the movement of influence from the
five modalities of university practice — education, knowledge production,
services, public debate and campus operations — through bridging actors
of graduates, communities and organisations, and on to society and the
ecosystem. These influences vary in terms of their intensity and reach,
and operate across varying timescales, so universities need to be aware
of both the immediate and tangible, but also the subtle and long-term
impacts that they have on the climate crisis. Furthermore, these impacts
can be either positive or negative, so the first task facing universities
is to revert the historical complicity with fossil fuel industrialisation
and exploitation of the natural and human worlds, and move towards
sustainability and regeneration.

HEIs are inserted in national and global systems as well, so awareness
is also needed of the dynamics of policy, funding and discursive trends
influencing practice. Strategies of internationalisation have received bad
press because of the significant carbon emissions from student flights, yet
they present important opportunities in terms of global breakthroughs
and awareness-raising. Institutions are inserted in a global system
characterised by hierarchies and inequalities but also the potential for
international communication, collaboration and mobilisation.

On the basis of the conceptual frameworks and landscape mapping
of Chapters 1-5, Chapters 6-9 have provided arguments for the pathways
that HEIs should take towards transformative climate action. Chapter 6
put forward the hidden benefits of engaging with climate change
in teaching, through enriching the ontological, epistemological and
axiological engagement of students. A broader reflection on curriculum
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is provided in Chapter 7, leading to a proposal for a ‘topography’ of
climate learning, a curated learning environment designed to maximise
the possibilities not only of formal teaching but also of peer collaboration
and self-directed learning across the campus and beyond. The next two
chapters explored possibilities of engagement with climate within and
beyond the university, through research, campus operations and various
forms of community engagement.

Drawing on this analytical framework, and distilling key points
from the normative sections, this final chapter will outline five principles
of the higher education transformation that must take place, serving as
orientations that can underpin the actions to be taken.

1. The forge of ideas

The core business of universities is the creation, interpretation,
application and distribution of ideas, concepts and theories. There are
some areas to which universities can contribute but in which they are far
from being the only — and perhaps they are not even the most appropriate
- provider (for example, project management, practical implementation).
Yet when it comes to ideas, there is no other institution in contemporary
society so well suited. For all the limitations and external constraints
outlined at various points during this volume, they are still a space of
relative freedom and highly conducive conditions for sustained analysis,
reflection, deliberation and imagining of the universe and ourselves as
human beings.

In an earlier paper (McCowan 2023), a distinction was drawn
between three roles of the university in relation to sustainability: the
projective, the expressive and the constructive. The projective concerns
itself with impact and is described by the framework put forward in
Chapter 4. It projects its influence outside of itself in space and time,
creating skilled professionals, new products and more effective policies.
The expressive, on the other hand, moves attention to the here and now,
the way the university expresses its sustainability principles through its
own operations and community. These ideas were discussed in Chapter 8
through the idea of embodiment, and the need for transition to low-
carbon campuses. The third role — constructive — concerns the role of the
university in scrutinising, reframing and communicating the meaning of
sustainable development itself.

Universities, therefore, have a vital constructive role in relation
to climate change, forging the ideas that form our understandings and
responses. Climate and climate change may be more concrete than the
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notoriously ambiguous concept of sustainable development. But deep
and sustained conceptual engagement is still crucial. There is a need to
constantly reassess the nature of the climate system, the nature of human
societies and the interaction between them. Most obviously, the future of
our societies and their relationship with the planet on which we live needs
constant reassessment and reimagining. Importantly, this task is not only
descriptive or analytical but also normative, in deliberating on what kind
of society we want and what kind of people we want to be.

2. Small is beautiful

Anna Tsing (2015) in her anthropological study of the matsutake
mushroom draws attention to the constant emphasis in contemporary
society on ‘scaling up’. The small and the local only have worth insofar as
they can provide a first step, a blueprint to becoming something bigger
than themselves, and they must be designed for precision scalability.
But what if some things cannot be scaled up, or will see their worth
diminished in doing so?

There are two ways in which the small should be valued. In order
to live within the carrying capacity of the ecosystem, humanity needs to
be more frugal and look to the local to a greater extent, shunning the
wasteful global consumption that the privileged have enjoyed over the
past century. Small-scale agriculture and production with local supply
chains can ensure not only environmental protection but also worthwhile
livelihoods.

Yet the ‘small’ that concerns us here is not only that of the
sustainable lifestyles that we will ultimately have to adopt but of the
transformation needed in higher education. Without a doubt, a major
shift is needed across all institutions, nationally and globally. But it is a
shift that can be made up of many small interventions. Scalability always
pushes us to think of the largest number of people an initiative can reach,
the systemwide effects. Yet, as seen in the pathways to climate impact
framework, we must think about intensity as well as reach. The profound
transformation of one person in the university classroom, inspired by their
lecturer, may lead to a lifetime of climate activism. A group of students
working with community members to protect a local water supply may
lead to a transformation of relations and the emergence of innovative
practices for regeneration.

It is not only that depth is important as well as breadth but that
there is value in variegation. A flowering of small-scale initiatives also
maximises the possibility of experimentation, diversity and innovation,
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allowing for cross-fertilisation and the emergence of contextualised
practice. This variegation is particularly important in relation to the
complex and unpredictable systems of both climate and human societies,
and particularly when it comes to learning and transformation of values,
given the heterogeneity of cultures and individual human beings.

None of this is to say that we should necessarily avoid the big.
However vacuous, hypocritical and unlikely to be enforced they may be,
international agreements on carbon emissions are also needed. Global
alliances, agreements and policies on the integration of climate action
into higher education are all part of the story. The point is not small
instead of big but that the small is valued as it should be —not as a stepping
stone, a preparation, but as a meaningful site for intense transformation.
In Chapter 8, this idea was discussed in relation to prefiguration, the
bringing of ultimate aims into the here and now. Prefiguring has some
instrumental benefits, acting as a space for learning, experimentation
and as an exemplar to others, but most importantly it is a good in itself.

3. Creative unruliness

Closely linked to the above principle of valuing the small is that we
should not be afraid of a lack of symmetry, order and regularity in our
institutions. As emphasised throughout this book, connections and
synergies are undoubtedly important, in fact crucial. Too few links have
been made between the different functions of the university — the courses
run for its students, the research projects of its staff, the management of
its estates and the work carried out for external agencies. Insights from
each of these activities can be taken to the others, and in conjunction they
can be mutually reinforcing. Given the multisectoral and complex nature
of climate change, this transmodality — in addition to interdisciplinarity
—is vital.

The usual reaction to this need for connection is to argue for unity,
coordination and alignment. Yet this move is not always necessary or
warranted. An example given in anarchist circles is of the international
postal service, which (although with less demand in the internet era)
works seamlessly between jurisdictions in spite of the absence of a
global service.! Synergies and cross-fertilisation can be gained through
networking, even in the absence of central planning. In the case of the
university, light-touch central planning is particularly important since
academic freedom (both within research and teaching) are vital for the
success of the whole venture.

UNIVERSITIES AND CLIMATE ACTION



Student agency is a crucial component of universities’ response to the
climate crisis. Students need agency within their learning (as supported
in the topography framework), yet they are not only learners but also
actors. Many higher education students are already knowledgeable in and
strongly committed to climate action, and their active role in campaigning
and regeneration should be encouraged, both as participants and as
initiators. Academic and professional staff should also be supported in
developing grassroot initiatives. The resulting diversity of activity will be
fruitful, but, to a large extent, it is also inevitable, given the impossibility
of unifying values and actions within a university setting.

As discussed in Chapter 8, leadership is no less important in a
decentralised and creatively unruly institution. Unevenness can, in
fact, be curated, as is the case in the curriculum topography outlined
in Chapter 7. The metaphor of the landscape garden (as opposed to the
formal, geometrical one) has been used in the book to describe how
institutions can be active in encouraging structures and activities that
may lack standardisation but have their own organic beauty and richness.

4. Reimagining institutions

The previous three principles have, for the most part, aimed at reforming
existing institutions. The world now has some 90,000 HEIs (MacGregor
2022) and they are not going to be replaced overnight. So, our first
priority is to work with and to transform what is already there. But while
working within the system we also need to work outside of it, in order
to experiment and create a vision of how institutions might be different
— creating subversities as well as pluriversities in Santos’s (2017) terms.

Anumber of these experiments are already taking place. UNITIERRA
(Universidad de la Tierra, or University of the Land) in Mexico, for
example, subverts the whole notion of the university by having no
entrance requirements, no lecturers and no curriculum. Students pursue
their learning journeys in collectives, through peer-to-peer learning and
apprenticeships or mentoring relationships with experts in the community,
including a strong engagement with Indigenous communities and their
knowledge traditions. Graduates leave with no diploma, only the learning
they have actually acquired. Many of these initiatives are supported by the
Ecoversities Alliance, which brings together 200 transformative learning
spaces from around the world (Mandel et al. 2022).

The challenges that these institutions make to our assumptions
about what a university ‘looks like’ — how people are admitted, how they
learn, how knowledge is produced — and its very purpose are crucial to
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invigorating our idea of the institution. The university as institution has
been extraordinarily resilient, through its near millennium of existence,
and has both retained its distinctive characteristics and adapted with the
changing eras. Yet like all institutions it has a tendency to fossilisation,
with practices losing their connection to their original purpose, as well as
usurpation by elites for maintenance of positional advantage (McCowan
and Dietz 2021; McCowan 2021b). Creating space for new forms of
institution at the margins of the mainstream system, possibly bearing
little resemblance to our contemporary universities, is a good in itself, but
these fringe universities can also come into interaction with mainstream
ones for mutual benefit and enrichment of our imaginations.

5. University as protagonist

It is commonly heard that universities must keep abreast of new
developments in technology, economics or culture. From globalisation
to social media, Al and new public management, higher education has
hurried to adapt, stay relevant and survive. While this openness to outside
currents is important, and to some degree inevitable, the downside has
been to undermine the sense of protagonism of the university, making it
overly responsive and timid.

In fact, there have been various reasons for the shift towards
passivity and external influence in the university. First is the movement in
many systems from public funding (or stable private patronage) towards
a commercial income-generating model, dependent on external markets.
The lack of core funding has led to a concrete decrease in the university’s
ability to chart its own course, instead servicing the purchasing power
of prospective students seeking employment options and commercial
funders seeking knowledge to enhance their profitability. Second is the
loss of confidence in its own role in the project of knowledge, in Santos’s
(2004) terms its crisis of hegemony and legitimacy, as the sole or most
authoritative arbiter of what knowledge is valid and valuable. The
epistemic unsettling of the twentieth century through poststructuralism,
revival of religious fundamentalism and populism (see Chapter 3) has
dented the university’s sense of self, as captured in Bill Readings’ (1996)
The University in Ruins. The internet age has intensified this loss of
confidence, making obsolete the role of the university as a literal store of
knowledge, and empowering people to seek knowledge for themselves.

Finally, and in a somewhat contradictory manner, there is a sense
that the university has been overly confident to the point of arrogance,
and needs to be more humble in its dealings with the outside society.
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This need for ‘epistemic humility’ connects strongly with the discussions
in Chapter 9 about co-production and an ecology of knowledges, with
the university moving towards a respect for and engagement with the
knowledge forms of other communities.

This final point is indeed important, and there is a great danger
in an arrogant and condescending posture taken by the university in
assuming that other sectors of society and non-university populations
do not hold valuable knowledge. Yet the implication here is not that
university should not act, but that it should act in a different way. Despite
the understandable sense of dissmpowerment that comes with a loss of
financial autonomy and epistemic pre-eminence, none of these factors
should deter universities from taking a leading role in relation to climate
change and other areas of action.

Universities, in fact, do shape society — through the pathways

outlined in Chapter 4, including the work and lives of graduates, and the
ideas and technologies produced. But they should also embrace the sense
that they should shape society, that instead of merely drifting with the
tide, they take responsibility to improve the lives of all and the health of
the ecosystem.
These five principles have addressed different dimensions of the work
of the university. The first (forging ideas) concerns the core of the
university’s practice — the creation, development and dissemination
of ideas. The next three (small is beautiful, creative unruliness and
reimagining institutions) have addressed the way that this practice is
organised. And the final one (protagonism) concerns its relationship
with society.

Taken together then, these five principles allow for internal
creativity and unpredictability, and yet external ambition and influence.
There is something of a paradox here. If the outcomes of university
practice cannot be predefined, controlled and predicted, then how can we
be confident that the institution should assert itself in the society outside?
For sure, such a tension has undermined confidence in the institution on
the part of paymasters who would sooner be reckoning with a controllable
and predictable outfit. Yet even if we cannot be sure of the outcome, we
can retain faith in the process. What is constant in the university is its
adherence to the quest for human understanding through open-ended
enquiry (pace Collini 2012), combined with (it is to be hoped, although
not guaranteed) a commitment to social and environmental justice on
the part of those inside it. In fact, such a faith is more in keeping with the
nature of climate change, given its complex and unpredictable nature:
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we are better off with a process that allows for constant adaptation to
changing conditions than a fixed set of outcomes that will become rapidly
redundant.

There is something approaching a consensus in the literature and
professional debates on higher education, sustainability and climate
change that what is most needed is alignment, coordination and joined-up
thinking. Silo working is seen as the greatest enemy of effective university
climate action, and what we need is to pull together along a common
cause across the diverse disciplines and functions of the university.
This book takes a different tack. While recognising the importance of
connection — and arguing strongly for its inclusion in teaching, research
and community engagement through Chapters 6-9 — the book instead
posits that the nature of the university makes impossible and undesirable
this kind of unity. Instead, we should aim to nurture bottom-up creativity,
maximising the diversity of actors, modalities and foci of climate action.

So, if variegation is what we are aiming for, is that not what we
already have and therefore we need do nothing more? Certainly we
have unevenness but its creative potential is far from being fulfilled. As
explored in Chapter 5, global trends in higher education have promoted
the roll-out of low-quality provision for commercial gain, fostered elite
competition bolstered by the international rankings and their emphasis
on high-level research and publications, and militated against research
and community engagement in the public good. The global system has
also entrenched hierarchies within and between countries, leading not to
a rich diversity of mission types but to stratification of resources, quality
and public recognition. These macrolevel trends have filtered down
into institutions, leaving little space for academic staff to pursue either
their creative curiosity-driven scholarship or social justice commitments.
Students in turn in many instances have to settle for a threadbare
high school type of provision, with little opportunity for the profound
professional, civic and personal development needed for the transition
to a sustainable future.

Creative variegation does not emerge from neglect, but in the
context of a well-resourced and well-curated system. The key point is
that, within these conditions, students and staff can operate in freedom to
imagine, create and associate in organic, generative and novel ways. This
mission diversity corresponds to the necessary agency of the university
setting populated by autonomous adults, and therefore has an intrinsic
justification, but is also instrumentally needed as the most effective way
to respond to the complexity of the climate crisis.
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The variegation operates within but also across institutions,
and even internationally. Diversity and differentiation are crucial in
maximising alternatives and maintaining a global ecology of knowledges,
as long as they keep their horizontal nature and do not slip into vertical
stratification. While universities can have global impact, ‘star’ institutions
cannot save the planet on their own: the response to climate change will
only be effective if quality HEIs are in place in all parts of the world,
including low-income contexts in the Global South.

In higher education, as in all walks of life, it is worthwhile from time
to time to stop and ask ourselves the question — why on earth are we doing
this? What is the point of endlessly churning through graduates in various
professional areas, competing for research funds and producing more and
more journal articles? When it comes to knowledge and understanding,
there is certainly a sense in which these are goods in themselves, and
perhaps the pursuit of them is in our very nature. Yet understanding the
world is also a fundamental responsibility to ourselves and to others faced
with cataclysmic environmental and social challenges. Our survival and
flourishing on this planet are profoundly threatened and all sectors of
society are needed to bring the seismic change in our way of life — one
that will be more enduring and less painful if we choose to take action
now. The way out of the tunnel is only partly clear, and the terrain is
constantly shifting. Societies will need their universities if they are to find
a way through.

Notes

1 The Universal Postal Union, a United Nations agency, coordinates between the postal services
of different countries, rather than acting as a global postal service itself.
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‘Universities and Climate Action is a critical, timely and well-evidenced call to transform higher
education fo tackle the climate crisis. McCowan persuasively argues that universities must move
beyond sustainability rhetoric to spearhead systemic change through education, research,
activism and decolonised knowledge. It is essential reading for educators, policymakers and
researchers.’

Prof Leon Tikly, University of Bristol

‘This book unsettles the illusion that universities can simply “green” their way out of the climate
crisis. McCowan calls for a radical reimagining of education — one that disrupts, transforms and
realigns knowledge with planetary survival.’

Prof Iveta Silova, Arizona State University

Universities have a pivotal role to play in addressing the climate crisis, not only educating an
increasingly large proportion of the global population, but also through scientific breakthroughs,
technological innovation and raising public awareness. Higher education is particularly
important given the roots of ecological and social breakdown in our models of civilisation,
culture and knowledge. Yet its potential has not always been realised, and universities have
historically been implicated in the exploitation and destruction of the natural environment

and human communities. A transformation is thus needed in higher education, with institutions

reorienting their activities towards positive engagement with climate.

Universities and Climate Action presents an original framework for understanding the impact

of universities on climate change. It explores the interactions of education, research, services,
public debate and campus operations on society and the ecosphere, and the complex interplay
of influences on local, national and global levels. It provides in-depth discussions of ways

of engaging with climate in teaching and learning and the curriculum, in research agendas,

in governance and management of estates, and in engaging with external communities. The
theoretical models are contextualised with examples of climate action in universities around the
world. This book provides vital tools for analysis and action for researchers and practitioners

working with and within the higher education sector.
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