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Abstract
This thesis shows that that new interpretations formed in social movements are significant
contributions to human understanding and can be crucial in realising social, cultural and
economic changes that avoid major environmental impacts. Environmental education, or
education related to improving environmental (and social) outcomes, is more than what
happens in schools and universities. It is also more than what happens in non-formal
educational programs. An important dimension of the learning that leads to beneficial
environmental outcomes occurs informally, often in networks, social movements that are
mobilising to bring about better policies and conditions. This is an education that is
integrated with action and can provide for the immediacy of response needed to influence
political developments. Insightful deliberation by members of social movements infuse
educational interactions inside and outside of the movements and influence policies, actions
and discourses. One historically important issue that is influenced is climate change.

The effects of climate change with the current growing emissions trajectory would likely
lead to sea level rises of several metres, increased droughts, poverty and disease, major
species extinction, and instability within and between nations. Disadvantaged peoples in
particular stand to suffer the adverse effects of climate change. I have taken a practical,
engaged and transdisciplinary orientation in this project to contribute to the task of abating
greenhouse emissions.

This thesis tells the story of actions taken and evidence-based interpretations formed with
the aim of mitigating climate change. It is structured around a core of publications and
submissions with the themes of: social movements in terms of Aristotelian notions of praxis,
phronesis and practical philosophy; Habermasian conceptions of communicative spaces and
processes of will and norm formation in the public sphere, which influence policy; advocacy
and challenges to power and discourse not aligned to the collective good; challenges to
objectivist, individualistic and behaviouristic conceptions of humans and environmental
literacy; the promotion of renewable energy technologies and recognition of the evidence
for the feasibility and health benefits of moving towards 100% renewable energy sources.

xiii

I provide a rationale for interpreting as a form of research – ‘civic research’ – some of the
civic contributions to the communicative networks of social movements. I propose that civic
research has made significant contributions to societal understanding and development for
quite some time and that it often does so without something often regarded as
fundamental to ‘research’, namely methodology.

My aim has been to draw on scholarship to act practically, reflect critically, and engage with
various kinds of communities, not only to ‘make a real difference’ in the world but
specifically to put into social practice what science has taught us about anthropogenic
climate change and what human beings can do about it. Doing this in a certain way, it turns
out, is another form of research, another form of science.

xiv

Chapter 1: Introduction
Where empirical tests are not appropriate, critical discourse will appeal to
judgment of evidence – the text, the document, the observation, the record. In
applied or action research the test or evidence may be provided by substantive
action, that is, action which must be justified in other than research terms.
Lawrence Stenhouse (1981, p. 113)

Overview
The focus of this thesis is on lessening the adverse effects of climate change. It represents
contributions to this mitigation achieved through actions, collaborations, and new syntheses
and interpretations, many of which are represented in the published works that form the
core of the thesis. Rather than an academic ‘area of research’ this thesis might be regarded
as belonging to a civic tradition of using one’s capacities to contribute to the resolution of
collective dilemmas; this will be described in different ways through the thesis, for example
as praxis1, guided by phronesis2 (in Chapter 3), and as communicative action (in Chapters 3
and 5). This chapter introduces the PhD project, discussing the evolution of the research
question to an engaged stance, the reasoning for the thesis title, the notion of a ‘citizen
researcher’, precedents of engaged research and the structure of the thesis.

As a March 2014 press release from the Intergovernmental Panel on Climate Change (IPCC
2014c) states, the risks of climate change are increasingly clear. The ‘Summary for policy
makers’ (IPCC 2014a, p. 14) of the report being announced states that the risks of “severe,
pervasive, and irreversible impacts” are high to very high for temperature increases of 4°C
above pre-industrial levels. On current emission trends, however, a 4°C increase is
considered plausible within a century (Schellnhuber et al. 2012). It is the situation
represented by such facts that have led to this thesis being focused on the mitigation of
climate change.

1

Morally committed and intellectually and intuitively informed action (Kemmis & Smith 2008)
The intellectual consideration of what action is in accord with virtue given the particulars of a situation
(Gadamer 2004). Gadamer (2004, p. 19) describes phronesis as a practical kind of knowledge “that it is directed
towards the concrete situation”.
2

1

This thesis has significance in at least three ways. One, in actual contribution to the
movement directed to lessening the problems of climate change through substantive action,
which the opening quote of Stenhouse (1981) describes as evidence of action or applied
research. Practical actions achieved in the project are detailed particularly in Exegetic
Introductions 1 and 2 in this thesis. Two, in scholarly contributions to academic literature as
represented through the chapters that have been published, under review or submitted.
Three, in making a contribution to knowledge through articulating ‘civic research’ or ‘citizen
research’, and opening up the possibility of academic contribution that is not discipline
bound, that does not require a tightly defined research question and that does not rely on
adherence to a distinctive methodology.

For the most part, this thesis does not address adaptation to climate change, even though
adaptation will be very important and is a feature of United Nations coordinated
international negotiations on climate change. Developed nations are regarded as having a
moral obligation to fund some adaptation in less developed nations. This PhD project,
however, has focussed largely on climate change mitigation as I regarded mitigation to be a
more systemic and ‘upstream’ (Butterfield 1990, 2002; Falk-Rafael & Betker 2012) way of
limiting adverse effects likely with climate change. The scale of the adverse effects of
climate change suggests that attempting adaptation without large scale mitigation will
sometimes be futile (IPCC 2014b). At this stage, efforts aimed at adaptation could actually
undermine actions that might help avoid irreversible climate feedbacks. Also, with
adaptation there is sometimes a suggestion of resignation to things as they are, or are likely
to become, rather than challenging those existing societal and political patterns that are at
the root of the problem.

The evolution of the research question to an engaged stance
Given the severity of the risks to humans (and other species) from climate change, I was
dedicated through my PhD candidacy to making a contribution to a more climate safe world
and to doing so in a way that could also be considered a contribution in academic terms. At
the early, proposal stage of my candidacy, however, my research question was not phrased
in terms of engagement. My primary question for my proposal was Does reflexive
participatory learning facilitate a community’s response to an environmental imperative?

2

There was another question, in my mind, that better represented my interest and which
came out in a presentation of my peer reviewed paper about my project (Adlong 2006a) at
the ‘Solar 2006’ conference: the question I presented then was How can I best facilitate
greenhouse gas abatement in our community? The question I presented at the conference
had been motivating the other formal research question, but I did not previously feel I could
give it voice; I did not feel that it could have credibility in an academic enterprise. This real,
overarching, motivating question of how to contribute to greenhouse gas abatement, or the
mitigation of climate change, shaped my direction and engagement.

It is only as the candidature progressed that I began to develop a critical perspective on the
enterprise and I dared to question the conventions to which I felt I had to conform. I
realised how some of the assumptions of the modern era were actually shaping my project,
my conception of it, and the institutional norms around postgraduate research. I became
more aware of the possibility of institutional reproduction of modernist discourse, some of
which was implicated in unsustainability in the world (Huckle 1993; Hart & Robottom 1993;
Sterling 2004a). Research is a political activity (Chinn 2010), something I did not appreciate
clearly at the beginning of my candidacy. Looking back at my research proposal, it appears
non-political; tacitly identifying the research mode as a non-political one. My non-political
initial research question reflected a presupposition that academia and politics are distinct. I
realised that the ontological position I had started with (which was implied in the research
question and approach), was one in which I tacitly accepted that a contribution to
knowledge would be enough. That did not seem as reasonable to me as an ontological
position in which I was relating more directly with the resolution of a worldly need and
would refine and judge my project and actions in relation to their effect on practical
occurrences that together constitute history. Later, I would read Cox (1998, p. 1) who notes
“the active engagement of human beings with their environment and with each other as a
central ontological category”.

As part of the reflexive consideration of my research question and design (Grundy 1987;
Manix 1999), I realised that while knowledge might be generated, it might not have an
effect on the issue that I and the larger community were interested in (Ward 2007). The
more direct issue was how to advance greenhouse gas mitigation rather than create more
3

‘objective’ knowledge. More objective knowledge would not necessarily lead to changes
(Flyvbjerg 2001; Ladson-Billings & Donnor 2005). Denzin (2005) also suggests that the
primary purpose of research is not as much the advancement of knowledge, per se, as the
enhancement of the wellbeing of the culture.

I sensed that the ‘rules’ of different methodologies were not always necessary (to make a
significant and scholarly contribution to the enhancement of wellbeing) and there must be a
way of researching and making relevant and significant contributions through a focus on
engagement. From there, knowledge could be created. (Some might think that this put me
in the camp of action research, but even there, there were rules.) At this point I read Carr’s
(2006) work about praxis and phronesis, about acting from the perspective of practical
philosophy, and that ‘methodology’ (including action research’s conception of itself as a
‘methodology’) could in fact be an unnecessary imposition of the objectivist, technocratic
orientation of modernity on the rationality of (the eudaimon) one acting with practical
philosophy (acting intellectually, deliberatively, practically and ethically to advance the
collective wellbeing). I found that research through praxis or practical philosophy provided
an inspiring description of the action-oriented, engaged research I was experiencing.

In some ways the question I was exploring was more generally, How can a citizen have effect
on a global issue? Of course there are many ways. For me, it was to act within my
organisation, collaborate with others in the civic sphere, and then together with these
others, communicate messages within, and organise events for, the wider community. For
me it was also to speak into the discourse of disciplines in a way that might raise awareness
of and response to the issue, that might steer some of the energy and intelligence of
members of the intellectual communities that constitute those disciplines (and nondisciplinary readers) into constructive response to the issue and its many aspects.

I came to accept that the quest(ion) behind the formal question of my research proposal did
in fact represent a form of engagement that was also research and from which I could make
a contribution. There are a number of precedents to the notion of engaged research, a few
of which I will briefly describe later in this Introduction.

4

The research question for my study thus finally evolved to be how can I best contribute to
the mitigation of climate change? This, in reality, is an expression of my intent to contribute
to the collective task of lessening climate change, rather than something that I use
cognitively to shape my research. In citizen research (to be discussed further below) the
‘research question’ is more of an articulation of the intent of the research, of the physical,
social and intellectual commitment, than a question that is to be cognitively answered. My
contributions are more responses to a dilemma – contributing to advances of human action
and advances of understanding that enables further action – than answers to a theoretical
question.

Reasoning for the title ‘Education through mobilisation’
In the course of my involvement in community (particularly environmental) civic
organisations, I came to realise that people who participate in collaboration and action to
achieve some social or environmental good grow and learn in ways that are somehow fuller,
more holistic and more likely to be remembered than simple content learning. Such
participation engenders education in ‘how to’ as well as ‘about’. The learning in such
settings is authentic (Herrington & Herrington 2006), practical, motivated and socially
embedded.

Education in social movements is partly a form of learning about the social, cultural,
cognitive, and institutional structures, and the political and economic interests, that are
keeping a problem in place and how to respond to these. Participation in social movements
can entail an awakening (becoming aware of these structures and interests and one’s
complicity in the sometimes tacit patterns they involve), what Habermas (1974) refers to as
consciousness raising or enlightenment and Whelan (2005) and Clover, Follen and Hall
(2000) refer to as popular education. Such education assists people to gain ‘practical
knowledge’ (Gadamer 2004) about what Bourdieu (Bourdieu & Wacquant 1992) describes
as the recursive linking between social structure and mental structure, that is the power of
structure over mental processes and ways of life. Cox (1998 p. 8, citing Vester 1975), claims
that the point of Marxist theory and social movements is to enable a clearer understanding
of self, social structure and historical process through ‘collective learning processes’ in an
organised collective struggle to bring about “an increasingly clearer self-understanding, a
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fuller grasp of social structure and historical process, and an increasingly adequate mode of
organisation and struggle”.

We need to give attention to unnoticed social, cultural, economic and political patterns, and
our role in reproducing them, as they can be implicated in the production of climate change
risks. Through collaborating with others to affect policy and confront interests people can
learn about structural issues as they take action towards changing those structures. Kemmis
and McTaggart (2005) state that one way to come to understand the world is by
transforming it. These mobilisation settings provide opportunities for dialogue and
reflection on societal, cultural, economic and political structures, and foster (and give
opportunities to encounter) identities with greater perspective on the status quo. Kahn
(2010, p. 27) notes that “Environmental movements engage pedagogically with society, with
their own membership, and with other movements. They thereby generate theories, new
strategic possibilities, and emergent forms of identity...”. These identities provide new
positions from which to gain perspective on structural injustices. New identity provides
opportunity to reflect on tacit existing identity and the assumptions and ways of thinking
that tied it to the existing way of doing things (bringing such elements to light through
reflection could be considered practical philosophy – Carr 2006). Education that confronts
power, interests and structural patterns is political. Lakoff (2010, p. 77) highlights the
importance of the political in responding to environmental crises (and by implication, other
systemically produced unsatisfactory circumstances):
Or take the concept of ‘‘environmental action.’’ What can we, as individuals, do?
Use less energy? Replace our light bulbs? Drive less, walk more, ride bikes?
Recycle? Eat organic? Eat local? Green our homes? Buy green? All of this is fine
and necessary, but the most important thing is missing: political action! To an
enormous degree, governmental action outweighs and shapes individual
actions. When we think of the environment, we should be thinking of political
involvement.

Others articulate similar or corresponding concepts to the idea conveyed in the title
“Education through mobilisation”. Bowers (2001) discusses breaking away from ‘root
metaphors’ (taken-for-granted conceptual frameworks in our society such as consumerism,
individualism and patriarchy) by learning and participating in civic associations. This can
assist participants in perceiving, and becoming educated in a practical and experiential way
6

about, how taken for granted language and cultural patterns underlie environmental
problems (Bowers 2001). As Taylor (2000) suggests in her work about framing (i.e. a scheme
of cultural inclinations to interpret the world in particular ways), through the adoption of an
alternative frame (e.g. in a social movement) and action to correct injustices, the ‘student’
becomes educated about the existing frame, as well as about the particular issue in focus. In
Wibeck’s (2013, p. 5) summary of literature on climate change communication, she notes a
general trend from an “information deficiency model to dialogical or participatory modes of
communication aimed at enhancing public engagement.” Walter (2013 p. 535) states,
“There is evidence in some community gardens of ‘learning in the struggle’ for social change
(Foley 1999); of what has also been termed ‘concientización’ and ‘educative-activism’ in
environmental education (Clover 2002).” One might also describe Freire’s (1990/1974;
1970) work as education through mobilisation. Finally, the concept of education through
mobilisation is supported by recommendations of the 4th International Conference on
Environmental Education UNESCO (2007) to foster students/citizens’ dialogue and advocacy
skills for the purpose of engaging “critically with unsustainable development practices and
discourses” (p. 5) and to “strengthen and extend learning capability through participation in
communities of practice and networks oriented to existing and new sustainability practices”
(p. 11).

The citizen researcher
As stated, one of the contributions of the thesis is the articulation of the concept of ‘civic
research’ and ‘citizen researcher’, which will be discussed in Chapter 9 and has developed
through the experiences and reflections of this PhD project. In this section I introduce some
elements of the concept.

The background for the notion of civic research and the citizen researcher draws in part
from Aristotle on the topic of what it is to be (and develop as) a human, which he describes
as closely related to being in, and developing in relation to, a collective3 and the collective’s
interest. For the ‘good life’, and development into fuller humanness, involves a balancing
3

The notion of the collective in Aristotle’s time was conceived largely in terms of the polis, the city state, and
the political, social, economic and ceremonial life that was shared by those with aristocratic privileges (not
slaves or women). Here the use of the word collective borrows from the principles elucidated by Aristotle in
relation to the polis, while retaining a more inclusive and broader (more universal and democratic)
conceptualisation of who is has the right to participate and have voice in collective life.
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and blending between the interests of the individual and the collective (Aristotle 1886/350
BC). In many ways, the collective interests and the individual interests become identified
within each other. It is in the interest of the collective that individuals take care of
themselves, their family and their personal relationships. On the other hand, it is in the
interest of the individual and their development to be dedicated to the collective’s interest,
through which the general conditions and wellbeing of the collective is attended to; it is in
the collaborative processes of such dedication that the richness of relationships and the
fullness of humanity develop (MacIntyre 1981). Habermas (1992, p. 26) draws from the
work of American sociologist George Herbert Mead to express a similar complement
between collective and the individual when he writes “no individuation is possible without
socialization, and no socialization is possible without individuation”. This orientation to
action with others for the collective good, involving a blending of intellect, right desire
(moral virtue or a moral stance, desiring what is good)4, and action, has been associated
with the responsibility and duty of a citizen as understood since the beginnings of
democracy in ancient Greece (Aristotle 1886/350 BC)5.

Such generally collaborative application of intellect with right desire in reflection and
deliberation upon collectively faced dilemmas is, again, the tradition of practical philosophy.
Citizens may apply, exercise and develop their scholarly capacities (for example, their ability
to access information, analyse and synthesise it into possible patterns that assist
understanding and response, and to interpret implications) in and for the collective
response to a problematic situation. Citizens may also describe, reflect on and extrapolate
from the events, constellations of power and institutions that are affecting a situation, as a
way of influencing the situation, and more broadly, history.

An important way of influencing system problems is by changing public discourse. Citizens
may see that substantial change can develop from small beginnings in a culture. Cultural
change can start as and be facilitated by an informal, democratic form of discussion.
‘Communicative action’ (Habermas 1987; Kemmis & McTaggart 2005) can develop in the
4

“the function of the practical intellect is the apprehension of truth in agreement with right desire” (Aristotle
1886/350 BC, Book vi, 2, para. 3).
5
“for the association of citizens seems to have for its aim, not the interests of the moment, but the interests of
our whole life...” (Aristotle 1886/350 BC, Book viii, 9, para. 5)
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spontaneous civic interactions and discussions about dilemmas facing the whole. That is,
conceptualisations of a problem and possible strategies of response may arise in the
spontaneous interaction between citizens as they ponder sensed unsatisfactory aspects of
shared life. These conceptualisations and strategies may be developed through
thematisation (Kemmis & McTaggart 2005), elaboration and bolstering with further
argument and information. New options and new ways of interpreting, with discussion and
further consideration, may come to seem more reasonable than the old. When an idea is
first proposed, it can seem alien in the culture. After a time, it can come to be increasingly
common and accepted. The idea can be built upon by others and linkages to, and
explanations in relation to, more familiar ideas and practices can be made – in part through
the work of scholarship. This newer, more reasonable way of seeing things may gain the
commitment of people and become the basis for relationships and joint action, eventually
affecting wider public discourse. Such changed public discourse can affect policy formation
and societal practices (Hajer 1995; Bulkeley 2000; Flyvbjerg 2001).

The contributions to building alternative perspectives in public discourse towards action for
more rational and just systems and circumstances can constitute research, as Flyvbjerg
(2001) notes. The contributions of this research can have significant effects on
understanding, on action taken and on the events that together constitute history. It results
from an intellectually substantive and generally collaborative consideration of alternatives,
from gathering and synthesising information and knowledge with application to particular
situations, from creative interpretations that influence perceptions and actions and from
the strengthening of credible arguments that impact policy decisions. This might be called
‘civic research’ and the individuals responsible for such contributions ‘citizen researchers’
(or ‘civic researchers’6).

Civic research might be regarded as a special case of engaged research, with a different
starting point than that conventionally assumed with engaged research. In much engaged
6

Where the role of the ‘citizen’ in relation to practical philosophy has not been established, for example in
more general discussions than an academic article or thesis, the expression ‘civic researcher’, rather than
‘citizen researcher’, carries connotations closer to the meaning intended here. The word ‘citizen’ in common
parlance suggests a relationship to a state, in a role sometimes without much power or responsibility and
sometimes preoccupied with individual interests. In the context of this thesis the expression ‘citizen
researcher’ and ‘civic researcher’ are used interchangeably.
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research, professional academic researchers engage in activism, for example in social
movements. Their researcher status/identity is often presupposed and conferred by their
membership of the community of a discipline and a research institution like a university. The
citizen researcher looks at the relationship from the reverse perspective, presupposing
participation in a social movement and conducting research as part of the contribution to
the goals of the movement. The researcher status/identity of the citizen researcher is
conferred by their new contributions to knowledge for action within the movement.
Additionally, contributions of civic research, arising from this different orientation, may well
be made without adherence to an academic research methodology.

The reader might, however, feel that such an orientation to research that proceeds from a
starting point of engagement needs to be set in the context of precedents of engaged
research.

Precedents of engaged research
As my research developed (like the critical ethnographers who mention that activism
develops from the fieldwork stage) into something in which the aim of the research was to
make change, it assists in recognising the credibility of such an approach to take note of the
precedents for research that has change as an aim.

In the following, I draw briefly on pertinent works from Touraine, critical race scholarship,
critical geography and participatory action research to show that research engaged in action
to bring about social change is well established in the landscape of research traditions. This
discussion of the precedents for activist involvement by researchers, in several disciplines, is
not intended to be comprehensive. There are a number of other similar illustrations that
could be made. The point is to show the fact of precedents.

One precedent for an engaged form of research is the work of Touraine with social
movements. Touraine (1980, p. 6) argued that the object for sociological research should
not be ‘society’, as this emphasises ‘system’ over ‘actors’ and the system’s shaping of actors’
behaviour. The object of sociological research should be a “network of social relations
between actors who are involved in conflicts about the social and political control of cultural
10

resources.” Touraine developed a method, which he called ‘sociological intervention’, of
working with protest movements as part of a commitment to developing new forms of
direct democracy and challenge of ideology and centres of power (Touraine 1980). In
sociological intervention, the researcher seeks to provide actors in movements with an
analysis of their behaviour that stimulates their self-analysis and prompts the actors to look
for a deeper significance to their action (Touraine 1981). Touraine (1980) notes that the
method he promulgates is far from the “classical separation between action and research.”

Another precedent for engaged research is found in ‘critical race scholarship’ as described
by Ladson-Billings & Donnor (2005). They emphasise the need for research to break new
social activist and moral ground and to be involved at the grassroots level. The output of
scholars can be gauged, in part at least, by its functionality for the grassroots and possibly
oppressed people they are working with. The authors suggest that intellectuals need to
move outside the academy, listen to people actively involved in social change and
participate themselves in change. Ladson-Billings & Donnor (2005, p. 294) assert that “Social
scientists must similarly situate themselves to play a more active and progressive role in the
fight for equity and social justice”.

An engaged form of research can also be found in critical geography. Social change oriented
research in geography grew from the late 1960s (Fuller & Kitchin 2004). Critical geography
aims at not only generating knowledge about the world but changing it through a blending
of academic and political action (Bloomey 2008). The distinction between researcher and
researched and activist and academic is dissolved (Ward 2007). Sometimes critical
geography researchers become active in movements when their fieldwork reveals social
injustices, but activism can also be the starting point for research (Zusman 2004). Routledge
(1996, p. 411) describes how in critical research with oppositional movements such as his,
one may come to identify with the subjects of the research, who can be “friends, fellowactivists and co-conspirators.” With an emancipatory interest in his geography research,
Maxey (1999) seeks to inspire and engage people. He (following Ghandi) states that activism
cannot be separated from everyday life and he regards activism as part of a seeking of
political, spiritual and moral unity. He states (Maxey 1999, p. 201), “By actively and critically
reflecting on the world and our place within it [which he identifies as reflexivity], we are
11

more able to act in creative, constructive ways that challenge oppressive power relations
rather than reinforce them.”

Participatory action research (PAR) is a well-known precedent for engaged research. Here I
draw from conceptions of PAR that were developed in South American people’s struggles. In
‘The application of participatory action-research in Latin America’, Fals Borda (1987)
discusses PAR as a form of research that is involved with social movements developing
grassroots people power to improve their circumstances. PAR encompasses socio-political
action, adult education and a research orientation (Fals Borda 1991). The combination of
knowledge and power in PAR of this type produces socio-political (and academic) thought
processes with which people can identify. It goes “beyond the academic traditions which
have emphasised value neutrality and a positivist objectivity as prerequisites for ‘serious
science’” (Fals Borda 1987, p. 330). PAR not only calls for a change in oppressive material
conditions, but a change in the politics of knowledge, including who has the power to
determine what is knowledge and what is useful knowledge (Rahman 1991). PAR is an
experiential methodology (Fals Borda 1987). PAR works on theoretical problems such as
how, internally and externally, to exert countervailing power against exploitative systems
(Fals Borda 1987). PAR assumes knowledge to be an instrument of social transformation
(Torres 1992). In developing his ideas about PAR and an alternative to instrumental science,
Fals Borda (1997, p. 108) turns to praxis and phronesis. He writes that a dynamic tension
between two types of knowledge – “one Cartesian and academic and one experiential and
practical” – can only be resolved through practical commitment, or praxis, in which the
subject/object relationship is transformed into a subject-subject one (Fals Borda 1987, p.
334).

The presentation of these examples of engaged research is not meant to suggest that my
work was a synthesis of these different research approaches, but rather to indicate that
there are many precedents for the engaged orientation of my research. Given precedents
such as these, I could see that the engaged orientation was credible and could make a
valuable contribution in both academic and social movement dimensions.
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Structure of the thesis
This thesis is structured into ten chapters – four of which are published, one is under final
review following revisions, and one is submitted for publication – and three ‘exegetic
introductions’ that set the context for the published and submitted material. Following this
introductory chapter, Chapter 2 provides a background on climate change, the risks involved
and strategies of response. Chapter 3 (published in the book Enabling praxis, Kemmis &
Smith 2008), describes developments arising from my engagement with collaborative
inquiry groups early in my PhD candidacy, and relates these developments to Aristotelian
notions of praxis and phronesis, critiques of modernity by MacIntyre and Habermas, and
conceptions of social movements and their role in social change. Following Chapter 3,
‘Exegetic Introduction 1’ describes my involvement with sustainability initiatives at our
University as an introduction to Chapter 4, (published in the International Journal of
Sustainability in Higher Education), which critiques the Talloires Declaration, signed by many
universities as a statement of commitment to action for sustainability. After Chapter 4,
‘Exegetic Introduction 2’ further recounts activities of the climate action group CROW and
my involvement in these, which provides a background for Chapters 5 and 6. Chapter 5,
(published in the Australian Journal of Environmental Education) argues that facilitating
knowledge of, and action for, renewable energy and the social movements that advance it is
a legitimate focus for environmental education; Chapter 5 includes much information about
renewable energy to support the argument and to act as a ‘primer’ for environmental
educators and others. Chapter 6 (submitted to the Journal of Higher Education Outreach
and Engagement) discusses how the higher education task of fostering environmental
literacy can be informed by transformative learning, initiation into a professional practice,
and immersion in the cluster of practices that are interconnected around social movement
activities for the environment. ‘Exegetic Introduction 3’ then discusses how boundary
crossing between disciplines and between social movement and academic cultures can yield
contributions that are valuable in both practical and academic terms, and can mobilise the
participation of members of different disciplines to a movement such as that for climate
action. Chapter 7 (in press, published online in the journal The Collegian) argues for nurses
to learn about climate change and take action to prepare for and mitigate its effects.
Chapter 8 (under final review, following revisions, by Environmental Education Research)
explores the significance for environmental education and environmental education
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research of framing climate change as a health issue and building collaboration with health
professions. Chapter 9 argues that new interpretations [and applications] developed in the
civic sphere can in fact be research, even when these interpretations are developed without
the authority of an academic institution or a methodology. Chapter 10 draws conclusions
based on the thesis as a whole.
Multi-disciplinary research, with boundary crossing, is arguably one of the most effective
forms of research given the problem of climate change (as discussed in Exegetic
Introduction 3). This fact suggests a different structure for the thesis. Literature reviews in
this thesis are largely integrated with the publications and submissions, with the particular
exception of the extended review of climate change in Chapter 2.

The chapters that are published, under review or submitted are presented in the thesis (as
much as possible) in the form in which they were published or submitted. Thus, in six of the
chapters the references cited in-text are presented at the end of the chapter, where they
would be in a standalone publication. The University rules for presentation of the thesis,
however, require references to be compiled at the end of the thesis. Thus, the references
for six of the chapters are listed both at the end of the relevant chapter and in the end-ofthesis reference list. To avoid the additional use of paper, chapters do not necessarily start
on the right-hand page, and title pages are only used for the published and submitted
chapters and for the appendices.

We turn in the next chapter to a background on climate change and a summary of the risks
it entails.
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Chapter 2: A synopsis of climate change consequences: The risks we
face
Introduction
While this thesis is not really about the science of climate change as much as about how we
can respond as citizens to the large gap between action and the needed mitigation, it is
important to lay some basis for understanding the problem of climate change and possible
solutions. This chapter summarises information about climate change to assist the reader to
appreciate the level and wide range of risks associated with the current trajectory of
emissions.

The effects of anthropogenic climate change have been the subject of a vast historic
scientific research effort. The efforts of thousands of researchers and scientists around the
world have gone into determining what the effects of anthropogenic climate change7 are
currently and are likely to be in the future, as well as analysing mitigation options. Given the
space that can be allocated to this topic in this thesis, it is inevitable that this summary will
only be a sketch of some of the relevant information, which is covered in, for example,
thousands of pages of assessment and analysis published by the Intergovernmental Panel
on Climate Change (IPCC) every five to six years, as well as the many peer reviewed articles
on the related topics.

For some readers, the information in this chapter will largely be a reminder of what they
already know about anthropogenic climate change, although there may be some analyses
cited that are new to them. For others, however, there may be a great deal of new
information. Hopefully, in either case, the organisation of the information and the currency
of a number of the sources will be of value in establishing or clarifying our climate change
situation and the risks involved.

In this chapter, I first provide background for understanding the phenomenon of
anthropogenic climate change by discussing the effects of greenhouse gases and the carbon
cycle. Then I consider human changes to the carbon balance and the current trajectory with
7

Hereafter the expression ‘climate change’ includes anthropogenic effects (although ‘anthropogenic’ is still
sometimes used for emphasis).
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atmospheric greenhouse gases in view of growing annual emission levels. This is followed by
a review of likely adverse effects from climate change, with a focus on a few important
topics such as sea level rise and security issues. In the final sections of the chapter, I discuss:
human responses to anthropogenic climate change, including international negotiations and
strategies of mitigation; costs of action and inaction; the climate view as a global commons;
the organised climate denial movement; and the consensus among climate scientists that
anthropogenic climate change is occurring. A number of topics or issues raised will be
further addressed in the publications in the chapters that follow in the thesis.

In a way I feel that I should apologise to, or forewarn, the reader. While there are global
paths of action (which are becoming increasingly technologically and economically feasible)
that could still be taken to avert dangerous climate change, the scale of the dire
consequences that humanity faces is confronting. Years ago a core organiser of the
Melbourne Sustainable Living Foundation related to me that a part of the function of the
association was for members to help one another through the profound emotional
responses (such as grieving, depression and fear) that members went through at times as
they faced the reality of the prospects faced by our progeny. Some people in my personal
life have asked that I not talk to them about the stark risks of climate change. Their message
seems to be that life is already challenging enough (that they do not feel that they can cope
with thinking about the severe threats of climate change). This is something that I have
sought to respect as much as possible.

It might appear that the facts and forecasts of this chapter have been written as
abstractions, something just to know about, and to be read that way. The meaning of these
facts, however, involves suffering that will be very real and personal for many if not most of
the inhabitants of the earth. While I cannot claim to fully understand the reality of these
forecasts with the concreteness of those who will experience them, I have some sense of
the gravity of what is written here.

So, I feel in a way that I want to apologise that I cannot provide emotional support or more
personal fellowship for anyone who reads these pages. I hope that rather than feeling
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disabled by the contents, you find that they make you more resolute with meaningful
pathways in your life. I assure you that I seek to face the real implications of these facts.

When I was writing this chapter, it was difficult not to feel overwhelmed and despairing.
Taking a break from my room, joining my family in the living room, I once said (with military
allusion) to my son, “I feel like I’m back from the front line.” I imagine that it may be similar
for the reader. After this chapter, the focus is more on actions taken in hope, for solutions.
Effects of greenhouse gases
Greenhouse gases in the atmosphere contribute to the warmth of the earth. Those with
most effect on the atmosphere are water vapour (H2O), carbon dioxide (CO2), methane
(CH4), nitrous oxide (N2O) and ozone (O3) (Garnaut 2008). The shortwave visible light of the
sun can pass through greenhouse gases, but they absorb the longwave infrared (thermal)
radiation that is emitted as a result of the visible light reaching and warming the earth
(UNEP/UNFCC 2002). That is, light from the Sun easily penetrates the atmosphere to reach
the surface and heat it up, but heat cannot so easily escape back into space (AIP 2014).
Hence, because of greenhouse gases, heat is ‘held’ within the atmosphere (and
consequently in the earth’s surface and the ocean). [See Figure 2.1].

With higher concentrations of greenhouse gases in the atmosphere, more of the energy of
the sun is held in the atmosphere, warming the planet (AGO 2003). As the amount of energy
in the earth’s atmospheric system increases significantly, the dynamic systems that make up
the climate are changed.
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Figure 2.1: The Greenhouse Effect (from http://kristian1b.edublogs.org/files/2012/05/greenhouse_
effect-ysqoav.png)

While 99% of the earth’s atmosphere is nitrogen and oxygen, and greenhouse gases other
than water vapour make up less than 0.1% of the atmosphere, greenhouse gases account
for the warmth trapped in the atmosphere, making the temperature on earth 15-33°C
(degrees Celsius) warmer than it would otherwise be (Garnaut 2008, p. 24; see also AGO
2003, p. 194). In the following table (Table 2.1), the approximate composition of the
atmosphere is represented.
Gas Name

Percent volume

Nitrogen
Oxygen
*Water
Argon
*Carbon Dioxide
*Methane
*Nitrous Oxide
*Ozone

78.08%
20.95%
0-4%
0.93%
0.0390%
0.00018%
0.00003%
0.000004%

Table 2.1: Approximate percentages of the most prevalent gases in the earth’s atmosphere8. Main
greenhouse gases marked with *. Adapted from Table 7a-1 (Pidwirny 2006).

8

excluding Neon, Helium and Hydrogen, which are each below .002%
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The greenhouse effect is a very important part of the conditions for life on earth. Without
the greenhouse effect, it would be too cold for most life on earth as we know it. Now,
however, anthropogenic (human induced) climate change, or the enhanced greenhouse
effect, is changing the balance of the carbon cycle that has existed for thousands of years
and provided conditions within which human civilisations and many ecosystems that we
associate with the natural world have thrived.

The carbon cycle
The anthropogenic or ‘enhanced’ greenhouse effect is a result of a change in balance
between the normal exchange of carbon between the atmosphere, rocks and fossil fuels,
the ocean, plants and soil (NASA 2011) known as the carbon cycle. This exchange, the
carbon cycle, has different processes categorised as the slow cycle and the fast cycle. Since
the beginning of the industrial age, a portion of the anthropogenic greenhouse emissions
has been taken up by the repositories, or carbon ‘sinks’ of the biosphere (plants and other
photosynthetic organisms) and the ocean, through the fast carbon cycle.
Slow carbon cycle
A part of the slow carbon cycle involves carbon from the atmosphere becoming stored in
rock. One pathway through which this proceeds starts with (‘weathering’) CO2 in the air
mixing with rain to form a weak acid (carbonic acid) that chemically weathers exposed rock
(NASA 2011; Columbia University nd). This releases calcium ions that enter the ocean. These
ions are formed into calcium carbonate, which eventually ends up on the sea floor where it
is cemented together with sediments, storing the carbon into rock (NASA 2011; Columbia
University n.d.). A smaller portion of carbon-containing rock is formed when living things die

and are embedded in layers of mud, which under heat and pressure form sedimentary rock
such as shale, or, when large amounts of dead plant matter build up before they can decay,
fossil fuels (oil, gas or coal) may be formed (NASA 2011).

The cycling between rocks and the atmosphere is influenced by geologic processes (over
millions of years). The heat and pressure formed through colliding tectonic plates melts rock
and the carbon in the rocks can be vented to the atmosphere via volcanoes or mid-ocean
ridges (NASA 2011; Columbia University n.d.). Geological processes in the formation of
mountains can also affect atmospheric carbon levels. For example, the uplift of mountains
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such as the Himalayas exposed more rock which caused the absorption of more
atmospheric carbon through weathering, with significant effects on atmospheric CO2 levels
(NASA 2011).
Fast carbon cycle
On a much smaller timescale, carbon exchanges between the biosphere and atmosphere
and the ocean and the atmosphere. Atmospheric CO2 is both absorbed and expelled at the
surface of the ocean, with a net annual absorption of approximately 6GtCO 2 (gigatonne, i.e.
6 billion tonnes CO2), as represented in Figure 2.2. In the biosphere, atmospheric CO2 is
taken up by plants during photosynthesis and given off again during respiration.
Photosynthesis uses the power of sunlight to bind the carbon of atmospheric CO 2 into
sugars (such as the cellulose of plant cell walls), as represented in the following:
carbon dioxide + water + sunlight -> carbohydrate + oxygen
CO2 + H2O + sunlight -> CH2O + O2
(Columbia University n.d.)
In respiration, as the plants (or other photosynthetic organisms) use the stored energy of
the carbohydrate, the process is largely reversed; CO2 is expelled back into the atmosphere
and oxygen is absorbed from the atmosphere. CO2 is also released into the atmosphere
when photosynthetic organisms decay (or catch fire). The net annual absorption by the
biosphere is represented in Figure 2.2.

Figure 2.2: Global carbon cycle. Numbers represent flux of carbon dioxide in gigatons
(Source: Figure 7.3, IPCC AR4)
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The carbon balance has been very different at different periods of the earth (for example,
the level of CO2 in the atmosphere has been many times higher). But the variations in
atmospheric CO2 have been within the range of approximately 180-280 ppm over the last
800,000 years, even as the earth has gone through cycles of glaciations and deglaciation
(Hansen 2007). In approximately the last 10 000 years, the climate had stabilised at a range
of CO2 and temperature that has provided the conditions for the development of human
civilisation (Hansen 2007). Since industrialisation, however, human activities started to have
an effect on the climate. Anthropogenic climate change had begun.

Human changes to the carbon balance
In 1896, a Swedish scientist, Svante Arrhenius (b. 1859; d. 1927), who went on to win the
Nobel Prize in Chemistry, calculated the temperature effects of a doubling of atmospheric
CO2 from increased greenhouse emissions caused by human activities, with results that are
remarkably similar to current estimates given that he did not have access to the precise data
gathered and models developed in recent decades. In his early work, he referred to the
effect of CO2 being like the glass in a “hotbed” (greenhouse), which would allow light in but
would retard the escape of heat, maintaining a warmer environment within (Rodhe,
Charlson & Crawford 1997). He explained that nitrogen and oxygen, the gases comprising
the overwhelming majority of the atmosphere, do not absorb the heat radiating from the
earth as a result of sunlight. He calculated that a doubling of atmospheric CO 2 (i.e. to about
560ppm) due to human activities would give a total warming of 5.7°C (Rodhe, Charlson &
Crawford 1997).

Arrhenius’s calculations were based on the recognition that the emissions from human
activities were probably greater than the absorption of ‘carbonic acid’ (as he referred to
carbon dioxide in the atmosphere) through the carbon sinks of weathering and the ocean,
hence there would be an increase in the atmospheric CO2 and a resulting increase in
temperature. He thought, however, that it would be a long period before anthropogenic
emissions made much of an impact. It would have been difficult for him to anticipate the
rapid increase in industrialisation and consequent growth in emissions in the coming
decades. Perhaps betraying his Swedish background, Arrhenius (quoted in Rodhe, Charlson
& Crawford 1997, p. 4) believed that the temperature increase would be a good thing:
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...it seems probably, however, that the carbonic acid in the atmosphere is at
present gradually increasing. And we would then have some right to indulge in the
pleasant belief that our descendants, albeit after many generations, might live
under a milder sky and in less barren natural surroundings than is our lot at
present.

The main sources of anthropogenic emissions are shown in Figure 2.3. In relation to
agriculture, one of the non-energy categories in the figure, the enteric fermentation of
livestock is the largest source of emissions (Garnaut 2008). Other agricultural emissions
arise from factors such as fertiliser use, decomposition of animal and plant wastes and
burning of crop stubble (Garnaut 2008, see p. 163).

Figure 2.3 shows the sources of anthropomorphic climate change (Stern 2006, p. 196). (Note that
energy emissions are about two-thirds of the total.)

The cumulative effect of annual deforestation (represented within ‘land use’ in the diagram)
means that there are far fewer trees to absorb carbon dioxide than before the industrial
age. Deforestation also reintroduces the CO2 of the plants back into the atmosphere
through decay and burning.

Human combustion of fossil fuels has released CO2 that was stored over millions of years
through the slow carbon cycle. These released greenhouse gases have accumulated in the
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atmosphere since industrialisation. Annual emissions have been growing strongly; for
example they grew 70% from 1970 to 2004 (IPCC 2007a, p. 3).

Total anthropogenic emissions since the beginning of the Industrial Revolution are
approximately the equivalent to 2035GtCO2 (i.e. 2035 billion tonnes CO2) (IPCC 2013). The
IPCC (2013, p. 10) states that about 880GtCO2e (or ‘240GtC’9) of these emissions have
accumulated in the atmosphere, about 587GtCO2e have been taken up by natural terrestrial
ecosystems (such as plants and soils) and about 568GtCO2e have been taken up by the
ocean. This means that the concentration of CO2 in the atmosphere has changed from 280
ppm in pre-industrial times (Garnaut 2008, p. 25) to over 390 ppm now (IPCC 2013).
Paleoclimatic and geologic evidence indicates that this is well beyond the highest level of
atmospheric CO2 that has occurred in the last 800 000 years (including several
glacial/interglacial cycles) (IPCC 2013; Schellnhuber et al. 2012; Garnaut 2008). Figure 2.4
shows the pattern of variation for CO2, CH4 (methane) and temperature over the last 400
000 years (which is similar to the pattern of the preceding 400 000 years as well).

As shown earlier, increases in the atmospheric concentration of greenhouse gases have the
effect of retaining more of the energy of sunlight and result in warming on earth. Figure 2.4
shows that the level of CO2 in the atmosphere has been closely associated with changes in
atmospheric temperature over the last 400 000 years earth’s history (Hansen, 2007). The
recent increase in the level of methane and CO2 relative to the previous 400 000 years is
also evident. There is, however, a lag in the warming effect of increases of greenhouse gases
in the atmosphere. CO2 emitted today would likely continue to have a warming effect for
decades or centuries (Garnaut 2008). This means that the warming effect of the current
atmospheric greenhouse levels has not yet registered in temperature rises on the scale of
the figure (but on the scale of the subsequent two diagrams the effect is more apparent).

9

“1 Gigatonne of carbon = 1 GtC ...[and] corresponds to 3.667 GtCO2” (IPCC 2013, p. 10).
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Figure 2.4 above from Hansen (2007, p. 38). The figure captions reads: “Figure 8. Extension of
Antarctic CO2, CH4 and temperature records of Figure 5 into modern era. Antarctic temperature is
divided by two to make it comparable to global temperature extension.”

Figure 2.5a shows, on a smaller scale, the temperature increases of the last 1000 years.
When compared to Figure 2.5b showing the CO2 change of the last 2000 years, the response
of temperature rise to the rise in CO2 levels is easily discernible, even though the full
warming effect of the increased levels of greenhouse gases has not yet registered. As would
be expected from the rising atmospheric greenhouse gas levels, the rate of warming has
also accelerated (Geneva 2009).
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Figure 2.5a: Variations of the earth’s surface temperature for the past 1000 years (Climate Change
2001: Working Group I: The Scientific Basis) http://www.ipcc.ch/ipccreports/tar/wg1/figspm-1.htm

Figure 2.5b: Levels of the three main greenhouse gases over 2000 years, from
http://www.globalchange.gov/HighResImages/1-Global-pg-14.jpg

Current trajectory
Annual anthropogenic greenhouse emissions have been growing strongly and in the
absence of vigorous mitigation action are expected to continue to do so. As shown in Figure
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2.6, the current trend is for annual CO2e emissions10 to be well above 50Gt by 2020. Stern
(2006, p. 209) asserts that it is robust under a wide number of modelling assumptions to
state that with ‘business as usual’, atmospheric greenhouse gas levels would rise to 650-700
ppm CO2e by 2100. This is far above the levels that are considered safe (and far outside the
range of the cycles of at least the last 800 000 years) (IPCC 2007c; Hansen et al. 2008). The
upper end of the range of likely resulting temperature rises by 2100 is more than 4°C above
pre-industrial levels (Schellnhuber et al. 2012; IEA 2013a; AGO 2003; Garnaut 2008). Ban KiMoon (UN 2013) warned that the world is on a path to a 6°C increase in temperature.
Disturbingly, in a very recent publication in Nature, Sherwood et al. (2014) indicate that
most climate models have underestimated the temperature rise likely with climate change,
due to the optimistic treatment of clouds (which are one of the leading uncertainties in
modelling climate changes).

Figure 2.6: The level and growth of annual anthropogenic emissions (Schellnhuber et al. 2012, p. 6).

Again, effects of greenhouse emissions remain long after emissions cease (Garnaut 2008).
Even if all anthropogenic emissions were to cease now, temperatures would likely continue

10

Explanation of ‘CO2e’ (sometimes CO2eq). To achieve one unit of measure that applies across different
greenhouse gases, the warming potential of different greenhouse gases is expressed in terms of the amount of
CO2 that would have the same warming effect. Methane, for example, has a warming potential of 21 times
that of CO2 (IPCC 2007b, see pp. 33-34). That is, the warming potential of one tonne of methane in the
atmosphere would be designated as 21 tonnes CO2e. The calculation of warming potential takes into
consideration the different lifetimes that different greenhouses gases have in the atmosphere (IPCC 2007b).
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to rise for at least decades and surface temperatures would then remain at elevated levels
for many centuries (IPCC 2013; Richardson et al. 2009).

Rather than ceasing, however, each year anthropogenic emissions increasingly exceed the
quantity of CO2 absorbed by the sinks of the ocean and the terrestrial ecosystems. In
addition, the uptake of CO2 by plant and ocean sinks may decrease as a result of climate
change (AGO2003; CSIRO 2011; Garnaut 2008). Garnaut (2008) states that it is generally
accepted that the rates of absorption of the sinks will decrease at higher temperatures and
as the amount of CO2 already absorbed by the sinks increases. This means that the level of
atmospheric greenhouse gases are likely to increase even more rapidly than the growth in
emissions would suggest.

Effects of human changes to the carbon balance
Warmer global temperatures due to increased atmospheric levels of greenhouse gases are
expected to lead to profound changes to weather patterns. These changes include altered
distribution of rainfall, with more rain at higher latitudes and less in dry sub-topics
(IPCC2007c; Schellnhuber et al. 2012). Warmer air can hold more water vapour causing a
strengthening of the hydrologic cycle, resulting in dry areas become dryer and wet areas
become wetter (Schellnhuber et al. 2012).

Increased drought, heatwaves and desertification are other expected consequences of
climate change for large areas of the world, for example in parts of Africa, Australia and
southern Europe (Schellnhuber et al. 2012; IPCC 2007c). In the Mediterranean ten of the
twelve driest winters since 1902 have been experienced in the last 20 years (Schellnhuber et
al. 2012, p. 15). An increase in temperature of one degree can lead to a tenfold increase in
the chance of a severe heatwave (Stern 2006). This effect can be magnified in some areas by
the drying of land that climate change will produce (Stern 2006). The increased dryness in
some areas (due to higher temperatures and higher evaporation and lower rainfall) is
expected to increase bushfire risk substantially. At a recent national multi-city protest in
Australia calling for climate action, with an estimated 60 000 participants, bushfire fighters
were prominent – AAP 2013). Several drought events with associated fires, loss of crop

27

yields and deaths can be linked to climate change with medium to high confidence
(Schellnhuber 2012, p. 18).

Climate change is likely to lead to shortages of fresh water (Geneva 2009; Stern 2006), and
consequent social and political unrest. One sixth of the earth’s population lives in areas
supplied by glacier melt water (Stern 2006). Shrinkage of glaciers and warmer springs would
cause these water supplies to dwindle during summer and up two-thirds of earth’s human
population could be living with water stress by 2025 (FAO 2007).

Extreme weather events are expected to increase with climate change, leading to increased
building and infrastructure damage, particularly as buildings have not been constructed to
withstand such conditions (as noted in a report from insurance consortium Geneva
Association, 2009). Increased warmth is likely to translate into higher wind speeds as the
strength of cyclones and hurricanes is drawn from the temperature of the ocean surface.
The power (and potential destructiveness) of wind increases as a cube of the increase in
wind speed (Garnaut 2008), for example a 20% increase in wind speed results in a 73%
increase in the power of the wind. Again, many buildings are not constructed to withstand
the higher wind speeds that are likely to occur as a result of climate change. Climate change
is also expected to tend to keep storm paths at higher latitudes (part of the cause of the
reduction in rainfall at lower latitudes) (Geneva, 2009).

Climate change threatens to cause food shortages due to reduced crop yields (Stern 2006).
Crop yields can decline markedly with temperatures above a threshold (Schellnhuber 2012,
see p. 15). While increased CO2 may induce increased plant growth to a point (the
fertilisation effect), this will most likely be offset by reductions in productivity due to heat
and water shortages.

About 20-30% of species will be at greater risk of extinction at temperature increases of 1.52.5°C (IPCC 2007c). At temperature increases above 3.5°C, significant extinctions are
expected to occur globally (IPCC 2007c). Extinction of pollinator species would have
significant impacts on agricultural production (Geneva 2009).
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Ocean acidification, which occurs as a result of the oceans absorbing more CO2, is likely to
affect marine life significantly (NASA 2011; CSIRO 2011). Ocean acidification is expected to
negatively impact corals and other marine shell-forming organisms (IPCC 2007c) and
adversely affect fish stocks (Stern 2006). Many of the marine species most likely to be
affected are important to other species; these include, for example, some types of plankton
at the base of the food chain and marine snails that “are critical to sustaining species such as
salmon, mackerel and baleen whales” (Stern 2006, p. 86).

Counterintuitively, general warming in the global climate system can lead to colder
conditions at times in some locations. For example, atmospheric and ocean circulation
changes may lead to more bitter winters in Europe and North America. With a slowing of
the circulation of the Gulf Stream, the ocean current that delivers warmth from the lower
latitudes of the Atlantic to Europe, winters in parts of Europe would likely become more
severe (Whiteman, Hope & Wadhams 2013). Furthermore, losses of sea ice and the
decreasing differential between temperatures of the Arctic and temperatures of the midlatitudes, due to climate change, are leading to changes to the flow of the (atmospheric) jet
stream. This can cause weather extremes like the recent (2013-2014) winter in North
America and Superstorm Sandy (Greene, Francis & Monger 2013; Liu, Curry, Wang, Song &
Horton 2012; see also Pearce 201411).

11

http://e360.yale.edu/feature/is_weird_winter_weather_related_to_climate_change/2742/
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http://www.skepticalscience.com/feb-2013-sea-ice-spiral.html

Figure 2.7: Declining Arctic sea ice volume. The minimum volume of Arctic sea ice declined over 80%
from 1979 to 2012. http://thinkprogress.org/climate/2013/03/15/1725461/how-arctic-ice-lossamplified-superstorm-sandy-oceanography-journal/#

Effects will be uneven (geographically) and experienced disproportionately by the already
disadvantaged (Kreft & Eckstein 2013). An example of the geographic unevenness is that
temperature has increased in the Arctic at nearly twice the rate of the world average (ACIA
2004). Melting permafrost has already affected the structural stability of some buildings in
the Arctic (Jickling 2013). Moreover, people who are already disadvantaged will have less
capacity to adapt to climate change; for example moving their residence from areas,
including low-lying islands in the oceans and around river deltas, that become prone to tidal
flooding or collectively paying for infrastructure for alternative sources of fresh water. Such
misfortune occurs even though the people of less developed nations have contributed little
to the emissions that are causing the problem (Stern 2006). Some regions may benefit from
climate change in the early stages, such as areas of Russia and Canada that may have longer
growing periods for crops and plants. However, on current trajectories, the net effect even
for these nations is likely to be negative even before 2050 (Stern 2006).
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Climate change will likely bring increased transfer of some diseases due to more widely
distributed insect carriers (Costello et al. 2009) and increases in diarrhoea and other waterborne diseases, largely through the effect of lessened availability of clean water (Geneva
2009). Anthropogenic climate change will likely have additional major adverse effects on
health, even beyond the direct effects of disease, flooding, extreme heat and fire. One can
imagine how the foundations of health would be shaken by shortages of food and fresh
water, loss of income due to lessened food production, loss of infrastructure from sea level
rise and flooding, weakening of governmental institutions, migrations and conflict. These
factors lead to very significant adverse health effects for large populations (a focus of
Chapters 7 and 8).

It would be difficult in the space permitted here to do justice to the importance and
dynamics of any of the adverse effects of climate change, which are discussed in detail in
the many publications of the IPCC and other organisations and individuals. In order to
convey the scale of the risks associated with climate change, I will focus very briefly on just
four aspects of climate change in the following paragraphs. These aspects are: land ice and
sea level; security issues; the possibility of non-linear, ‘runaway’ climate change; and
economic effects.
Land ice and sea level
Anthropogenic climate change results in sea level rises due to both the thermal expansion of
the ocean and the melting of land ice. Often the estimations of future sea level rise cited in
the media are in terms of a year such as 2100 or 2095. Sea level would, however, continue
rising for centuries (Schellnhuber et al. 2012; IPCC 2007c). The 4th Assessment report of the
IPCC (2007c) estimated that a stabilisation of atmospheric CO2 concentration at 400-440
ppm would result in longer term sea level rise of 0.5-1.7 metres, including only thermal
expansion and not the more important contribution of melting ice sheets (IPCC 2007c see p.
67; Hansen 2007). The IPCC document does suggest, however, that at a sustained
temperature increase (above pre-industrial levels) of somewhere between 1.9 and 4.6°C
(which is below the range likely with the current emission trajectory) the Greenland ice
sheet would melt over centuries and contribute 7 metres to sea level rise (IPCC 2007c, see
p. 47; see also IPCC 2014b). This does not include any contribution from the Antarctic ice
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sheet. Hansen (2007, p. 23) argues that business as usual would “almost surely cause multimeter sea level rise within a century”.

With contributions also from the Antarctic ice sheet, sea level rise would affect millions and
possibly hundreds of millions of people (IPCC 2014b). The Australian Commonwealth
Science and Industry Research Organisation (CSIRO 2011, p. 11) states that just a metre rise
in sea level would inundate the homes of about 150 million people worldwide. Hansen
(2007, see p. 23) estimates that the melting of the West Antarctic ice sheet alone could add
5-7 metres to the sea level. Stern (2006) asserts that sea level rise from melting ice sheets
could threaten the homes of 1 in 20 people globally.

Sea level rise does not equate to gradual and even encroachment upon infrastructure and
agricultural, residential and commercial areas. Changes in sea level will vary substantially by
region because of factors such as regional gravitational pull on the ocean. Storm surges12
and high precipitation events – themselves intensified as a result of climate change – will
extend the damaging impact of sea level rise. Additionally, the resulting coastal flooding will
sometimes be exacerbated by high tides.

Hansen (2007) and others (IPCC 2013; AGO 2003; CSIRO 2011) refer to the possibility of the
melting of the ice sheets becoming irreversible. There are historical clues about the
temperature at which a tipping point for ice sheet melting would occur. The recent IPCC
summary of the physical science for policy makers (IPCC, 2013, p. 27) refers to the possibility
of the irreversible loss of ice sheets at temperatures above a threshold somewhere between
1 and 4°C. The report shows (see p. 9) that in the last interglacial period, during which
temperature is estimated to have been 2°C higher than present, sea levels were 5-10 metres
higher than present. Similarly, Schellnhuber et al. (2012, p. 30) state that in the last
interglacial period temperatures were 1 to 2°C higher than now and sea levels were
between 6-9 metres higher. Looking much further to the past, Hansen (2007, p. 23) asserts:
“The last time that global mean temperature was 2-3°C warmer than now was in the
Pliocene, when sea level was about 25 meters higher than today.” These messages come in
12

A combination of the low air pressure and wind of a storm can raise local ocean levels; Karim and Mimura
(2008) report that storm surges can be higher than 6 metres.
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the context of the current emission trajectory with a plausible temperature rise of over 4°C
by 2100.

While Schellnhuber et al. (2012) also estimate that the tipping point for disintegration of the
Greenland ice sheet to be at 1.6°C warming, the authors state that a temporary rise above
the threshold for disintegration may only result in a partial rather than complete melt of the
sheet. The authors assert that if climate change raises temperatures above the threshold for
disintegration of the ice, but then temperatures return again to lower levels, the ice sheet
should not be lost. Lowering temperatures below the threshold, however, suggests a lower
level of atmospheric CO2 than at present, in agreement with the call of Hansen et al.’s
(2008) for CO2 levels of a maximum of 350 ppm (currently levels are approximately 390 ppm
CO2).
Security issues
On the current trajectory, the effects of anthropogenic climate change are likely to lead to
tensions and possibly conflict between nations and negatively impact the security situation
globally (Garnaut 2008; see also the contributions to the volume edited by Campbell et al.
2007). One reason for this is that lessened income and increased expenditure on damaged
infrastructure and on displaced people (Stern 2006) would threaten the stability of some
nations. Mass migrations, caused by inundation of land and cities by sea water, or other
climate change consequences (such as failed crops or water shortages), are possible sources
of conflict between and within nations (Campbell et al. 2007).

The severity of the risks to security has been acknowledged in comments and reports from
military and security organisations and officers. For example, the 2010 US Quadrennial
Defense Review (US Govt, 2010, p. 85) acknowledged that climate change “may act as an
accelerant of instability or conflict … around the world.” A report from the US Department
of Homeland Security (DHS 2010) noted that climate change could accelerate and intensify
extreme weather events that put the nation’s stability and security at risk. Also, in March
2013, the Boston Globe (Bender 2013) reported that the top US military officer in charge of
America’s Asia-Pacific operations, Admiral Locklear, indicated that climate change was the
number one long term security threat:
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You have the real potential here in the not-too-distant future of nations
displaced by rising sea level. If it goes bad, you could have hundreds of
thousands or millions of people displaced and then security will start to
crumble pretty quickly.

Campbell and Weitz (2007), in their analysis of the security implications of climate change,
repeatedly draw attention to the possibility of the collapse of nations and international
systems. They conclude that climate may well be the greatest national security challenge
that policy makers of any generation face.
Possibility of non-linear ‘runaway’ climate change
The effects of anthropogenic climate change are likely to be non-linear, that is, a small
additional amount of atmospheric CO2 concentration or warming may result in a large
increase in effects (AGO 2003; Hansen 2007; Stern 2006; IPCC 2014b). These non-linear
effects, or “tipping points” (Hansen 2007, p. 3), may be the result of feedback processes in
which some effects of climate change exacerbate others. For example, the loss of Arctic sea
ice or other ice will result in less albido (less reflection of the sunlight) and hence more
warming. The sunlight that would have been reflected is absorbed by the darker oceans or
other areas remaining. This additional, initially local, warming can feed back and cause
further loss of ice and albido, intensifying the cycle. The term ‘runaway’ is applied to some
effects because, once they begin, even dramatic emission reductions may not be able to
reverse the process.

One major feedback process of concern is the release of methane hydrates, which have
been frozen in shallow arctic sea beds (AGO2003, see p. 38; Hansen 2007). As the
atmosphere and ocean warm, these frozen deposits of methane would likely release into
the atmosphere. Again, methane is a potent greenhouse gas with a warming effect of about
21 times that of CO2 (IPCC 2007b). There are signs that methane release is already occurring
from these frozen hydrates (Whiteman et al. 2013). Whiteman et al. (2013) estimate that
large scale arctic methane release from arctic hydrates would bring forward by 15-35 years
the date at which temperature increase would exceed 2°C (above pre-industrial levels). This
in itself could quite possibly precipitate other climate change feedbacks.
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Another of the most threatening tipping points in the climate system is the potential
instability of the West Antarctica and Greenland ice sheets discussed in the ‘Land ice and
sea level’ section above. Since there is a delay in the warming effect of emissions, if
temperatures reach the level at which the ice sheets are progressively losing mass, the
process could continue even if anthropogenic emissions were dramatically reduced to the
level absorbed annually by the carbon sinks of the ocean and terrestrial ecosystems.

As mentioned, carbon sinks such as the ocean and forests may lose the capacity to absorb as
much CO2 as previously. This could result in part from the climate feedback of the increasing
acidification of the oceans resulting from their greater uptake of CO2 since industrialisation.
The capacity of sinks to absorb CO2 may also decrease due to forest fires and Amazon
rainforest dieback resulting from drying (higher temperatures and reduced precipitation)
caused by climate change.

Climate feedbacks may mean that the climate is more ‘sensitive’ to CO2 rise than most
estimates allow for. That is, a given CO2 increase is more likely to lead to a higher
temperature rise than previously thought. The International Energy Agency (IEA 2013
redrawing p. 14), recognises that the 2°C goal may require atmospheric CO2 levels below
450ppm:
Some analysis finds, however, that the risks previously believed to be associated
with an increase of around 4 °C in global temperatures are now associated with a
rise of a little over 2 °C, while the risks previously associated with 2 °C are now
thought to occur with only a 1 °C rise (Smith, et al., 2009).

Similar analyses have led Hansen et al. (2008) to call for a goal of atmospheric CO2 levels of
no more than, and preferably below, 350ppm.
Economic effects
The impacts of climate change include large scale adverse economic effects (IPCC 2007a;
Stern 2006). Nicolas Stern (2006), former Chief Economist of the World Bank, reported for
the United Kingdom Treasury that without ambitious mitigation, climate change effects
(including non-market costs like those to health and the environment) would lessen global
GDP by 5-20% per year. Being the biggest market failure that the world has ever seen,
climate change effects including water shortages, crop losses, extreme weather events,
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infrastructure damage, rising sea levels and large scale population movement would cause
adverse economic effects in all nations (Stern, 2006). Economic costs, however, would likely
be much more severe for poorer nations (Schellnhuber et al. 2012; Whiteman et al. 2013;
Stern 2006). While (again) some nations such as Canada and Russia may benefit with early
warming, models show that they too would suffer a net adverse effect by the time warming
reaches 3°C (Stern 2006). Garnaut (2008, p. 268) states that with unmitigated climate
change, the (global and local) effects would be what most Australians would consider
‘catastrophic’.

Some economic effects will come in ways that might not initially be anticipated. For
example, the increased geopolitical instability associated with climate change will require
increases in expenditure, lessening funds for more productive allocation (Garnaut 2008, see.
p. 261). Coal-fired and nuclear power plants will at times have to reduce production because
of shortages of water, as has occurred in various nations in recent years (Geneva 2009;
Morrison, Morikawa, Murphy & Schulte 2009). Stern (2006) points out that many of the
studies of the effects of climate change consider different effects in relative isolation but the
combined effects could be powerfully disruptive. For example, loss of agricultural
productivity may be beyond forecasts because of the effect of combinations of loss of
pollinators (through species loss), temperature rise beyond plant thresholds, forest fires,
floods, drought and rising surface ozone (which is toxic to plants even at low
concentrations). If increased temperatures trigger large scale methane release from frozen
hydrates in the Arctic, Whiteman et al. (2013) estimate the resulting acceleration of
temperature increase would have an economic cost of US$65 trillion.

The much more tolerable costs of taking adequate action to mitigate climate change effects
are addressed in the next section.

Human response
Responses to the need for mitigation take many forms and occur on organisational,
international, national, local, social movement and individual levels. Some responses are
pursued for ethical motives, while some mitigation actions are driven by profit motives –
that is, through the market. Some responses are simply conformity to new norms or
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compliance with new policies. Some responses depend on inter-organisational enabling
factors, as with finance providers understanding the successes of low carbon technology
enough to set finance rates for investment that reflect the real risk (rather than reflecting
overcautiousness resulting from lack of familiarity). Some are oriented to denial and the
creation of doubt, as with the campaign against climate science, particularly in the US. For
most of these, a critical question in choosing the type of mitigation response and the level of
response is the cost (in comparison to the benefits). So we turn briefly to address the costs
of response in broad terms.
Costs of action and inaction
It is possible to change economic activities in the world sufficiently to avoid the worst
effects of climate change and do so at a price that is a fraction of the cost of inaction (Stern
2006; Garnaut 2008). Stern (2006) regards mitigation options as primarily including: pricing
carbon (e.g. emissions trading); increasing investments to develop low carbon technologies;
implementing energy efficiency programs; and curbing deforestation. Stern (2006) indicates
that the average estimate of the cost of limiting emissions, for stabilisation of atmospheric
greenhouse gases at about 550ppmCO2e, would be around 1% of GDP per year. Garnaut
(2008) estimates that Australian national actions to meet the 550ppmCO2e target would
only cut 0.1 of one percent off the annual growth of the Australian economy through to
2050 and then increase growth slightly after that. That is, if the Australian economy would
have grown by 2.2% in a year before 2050 with business as usual, growth would lessen to
2.1% with mitigation actions.13 A recent IPCC press release (2014d) indicates that estimates
from the Working Group III report are that the cost of mitigation to keep temperatures
below 2°C (that is, a more stringent mitigation target than that just cited with Garnaut)
would lessen annual global growth by only .06%; that is, instead of a 2.2% average annual
growth rate, for example, annual growth would be 2.14%.

Stern (2006) asserts that the world can both promote growth and development and avert
climate change; growth can be decoupled from greenhouse gas emissions. If co-benefits
(e.g. the health benefits of reduced air pollution) are included in the calculations of the costs
of mitigation, or if there are large gains in efficiencies, costs could be lower Stern (2006).
13

Few economic studies address the cost of reducing emissions below 350 ppm CO2.The studies of 100%
renewable programs discussed in later Chapters, however, provide insights into the costs of such targets.
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There are many economic opportunities in the transition to low-carbon energy technologies
and economies (Stern, 2006).

Historical experience with other environmental regulation suggests that the costs of
emission mitigation may turn out to be much less than anticipated (UNEP 2012b14). For
example, the UNEP (2012b) reports that the Montreal Protocol to limit ozone-depleting
substances led to unexpected economic savings. The Protocol led to the redesign of
products and equipment, more energy efficient production processes, industrial
rationalisation and economies of scale, and consumer benefits through products of
increased reliability, longer life and greater energy efficiency. The UNEP (2012b, p. 10)
analysis shows that “instead of imposing a cost to the economies of the countries that
participated, the Protocol ended up actually strengthening them”.

The International Energy Agency (2013a) has produced a document (titled ‘Redrawing the
energy climate map’) exploring how mitigation could proceed in the years leading up to the
scheduled 2020 start of a new international (post Kyoto) emission agreement. The
document explains that it is still possible to mitigate emissions to limit temperature rises to
2°C, but resolute action is needed in the years leading to 2020. It (IEA 2013a, pp. 9-10)
presents four policies that can, without harming economic growth in any nation, “reduce
greenhouse-gas emissions by 3.1 Gt CO2-eq in 2020 – 80% of the emissions reduction
required under a 2°C emission trajectory.” These are largely ‘no regrets’ policies, meaning
that they are worth doing even without the emission reduction imperative. The four
policies, with the percentage of the needed mitigation that would be achieved by each (IEA
2013, p. 10) are:


Adopting specific energy efficiency measures (49% of the emissions savings)



Limiting the construction and use of the least efficient coal-fired power plants (21%)



Minimising methane (CH4) emissions from upstream oil and gas production (18%)



Accelerating the (partial) phase-out of subsidies to fossil-fuel consumption (12%)

Energy efficiency is repeatedly presented in the literature as a means of mitigating
emissions at a net economic savings, as will be briefly discussed in Chapters 5, 7 and 8.
14

see also the 2011 online statement “Lessons of the Montreal Protocol” of DeCanio, Professor of Economics,
Emeritus: http://realclimateeconomics.org/wp/archives/816
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Delays in emission mitigation now result in much larger expenses for mitigation later (IPCC
2013; Stern 2006; Garnaut 2008). As final stabilisation levels of atmospheric CO2 depend on
cumulative emissions, delay means that later annual emissions have to be reduced more
sharply. Failure to act early to limit emissions means that more of the ‘carbon budget’ will
be expended. The carbon budget is the limit of cumulative greenhouse gases that can be
emitted into the atmosphere, while still having a reasonable chance of limiting temperature
rises to a particular level. So, if mitigation is slow or delayed, annual emissions not only have
to be reduced from a higher level, they need to be reduced to a level lower than otherwise
(as more of the carbon budget will have been expended) and in a reduced span of time – all
of which increase costs and likelihood of shocks to the economy. The magnitude of cost
increase with delays is conveyed by the IEA (2013a, p. 83):
Delaying stronger climate action to 2020 would come at a cost: $1.5 trillion in
low-carbon investments are avoided before 2020 but $5 trillion in additional
investments would be required thereafter to get back on track.

Also, if mitigation action is slow or delayed, investments in infrastructure are likely to
become ‘stranded’ (IPCC2007a, p. 18; IEA 2013a). That is, infrastructure assets such as a
new coal electricity generation plants will likely be built and then abandoned before their
usual service life as they will be considered too carbon intensive when commitment grows
to reduce emissions. As campaigns for divestment from investments linked to fossil fuels are
pointing out, what might seem like a good investment now (in short-term economic terms)
may not look attractive when the likelihood of governments placing restrictions on
emissions is considered. Also, we cannot afford to be investing in high carbon assets and
systems when the wellbeing of future generations (including our children and their children)
depends on the carbon-budget not being exceeded.
International action
An international approach to emission reductions is important to assure required levels of
action and to reduce costs. The Intergovernmental Panel on Climate Change (IPCC) was
established by the World Meteorological Organization (WMO) and the United Nations
Environment Programme (UNEP) in 1988 to objectively assess the scientific information
about climate change, its social and economic effects and mitigation strategies, including
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policy and technological options (IPCC 2007d). The large teams of scientists that comprise
the IPCC have released four ‘assessment reports’ (made up of sets of documents that total
thousands of pages), with the fifth partially released in late 2013.

An outcome of the 1992 “Earth Summit”, the United Nations Framework Convention on
Climate Change (UNFCCC) was ratified by nearly all nations of the world. It included the
commitment to avoid dangerous climate change and to do so with ‘common but
differentiated responsibilities’. This means that the developed countries that have
contributed most to emissions should shoulder a heavier burden in the task of avoiding
dangerous climate change (UNFCCC n.d.a). The notion of common but differentiated
responsibilities also takes into account that developed nations have greater wealth and
capacity to tackle the problem.

An extension of the UNFCCC, the Kyoto Protocol, was adopted in 1997, came into force in
2005 and set binding emission reduction targets for the industrialised (Annex I) countries
that are party to it (UNFCCC n.d.b.). The Kyoto Protocol represented a first step by the
international community in tackling climate change. The hopes for the Protocol were
severely set back when the US, the nation with the largest economy and largest emissions at
the time, did not ratify the agreement (largely a success of the well-funded conservative
campaign in the US against the science of, and policy responses to, climate change, which
will be discussed below). Still, the Kyoto Protocol came into force for the nations that
ratified it and helped further establish the reporting standards and institutions associated
with the UNFCCC.

A number of international meetings failed to agree to new binding targets to follow the
Kyoto Protocol, although negotiations have succeeded in gaining other commitments, for
example, to a date when a global agreement would be reached, and to funding developing
nations’ mitigation and adaptation schemes. The international community has committed
via climate negotiations to come to a new global climate change agreement by 2015, which
is to come into force in 2020.
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Governments agreed at the United Nations Framework Convention on Climate Change
(UNFCCC) Conference of the Parties in Cancun, Mexico in 2010 (COP-16) that the average
global temperature increase, compared with pre-industrial levels, must be held below 2°C,
and that this means greenhouse gas emissions must be reduced (IEA 2013a, p. 14).
Additionally, at Cancun, negotiators agreed to have a review by 2015 on whether the
objective of limiting warming to 2°C “needs to be strengthened in future, including the
consideration of a 1.5°C goal, on the basis of the best scientific knowledge available”
(UNFCCC n.d.b.).
Ethics and global commons
Questions of what responses to make, and who should take the most responsibility, in view
of the effects of anthropogenic climate change can be partly answered by considering the
ethical dimensions involved. Climate change is, of course, not simply a dilemma of a
collective need to transform practices in order to lessen risks that are mounting. It is also a
profound equity issue. Generally, those who have contributed least to the problem of
climate change stand to suffer the most from its adverse consequences. The climate change
issue has received significant analysis as an equity issue (for example Gardiner 2004;
Broome 2008; GCI 1993). One interpretation arising from this is that of the atmosphere as a
commons; that the capacity of the atmosphere to absorb emissions is limited, and this
capacity is a shared resource to which all have an equal right (Stern 2006). Those who use
more than their equitable share of the resource of the atmosphere should pay for utilising
the rights of others. Use of the atmosphere has an impact, a cost, as we have seen above in
terms of such effects as extreme weather events (floods, drought), reduced food production
(in many areas), sea level rise, and species loss. With a few exceptions, this cost has been
external to the business and economic transactions of the industries (and other emitters),
which in economics is described as an ‘externality’ (Stern 2006; IPCC 2007a).

The fact that the effects of emissions have not been internalised has been regarded (as
noted earlier) by economists as the largest market failure in history (Garnaut 2008; Stern
2006). If greenhouse effects or costs are internalised, the prices of the products or services
of emission-intensive businesses is increased relative to competitors, and/or the emission
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intensive businesses innovate and become more efficient with emissions. Hence the market
finds a less carbon-intensive state.

It is a matter of equity that any allocation of emissions (or targets for emission reductions)
be on a per capita basis. The Global Commons Institute (GCI 1993), originators and
promoters of the concept of ‘contraction and convergence’15, calculate from IPCC data on
needed emission cuts what the allowable emission budget is globally and then divide that by
the earth’s population. In 1993 the allowable budget that they calculated per person was
0.46 tonnes CO2, which is about 2-3% of the emissions per capita of Australians. Since 1993,
the global population has increased significantly, emissions in the atmosphere have
increased and the target considered safe is lower, all of which decrease the budget per
person. The GCI (1993) put a price on this and suggested that the use of the least developed
world’s emission allotment amounts to a subsidy of trillions of dollars per year to the
developed nations.

An allowance of emissions per person is a way of responding with equity to the need for
reduced emissions. It does not stifle the development of less developed nations by requiring
them to reduce their total emissions. It allows them to increase their emissions (to a point)
as part of their development and leaves the onus and most of the work of reduction to the
richer and more developed nations. It would be unfair if the developed nations, which have
been reaping the benefit of development in terms of reduced poverty and high standards of
living, were then to expect developing nations to forego their development (a development
that comes largely through the use of energy, in industry and households) in order to reduce
emissions to mitigate the effects of climate change (which has been largely the result of
historic emissions from developed nations).
Strategies of mitigation
Earlier in this section we noted that Stern (2006) describes mitigation strategies as primarily
consisting of four categories. The first of these strategies is pricing carbon, usually through
an emissions trading scheme (ETS) or a carbon tax. Trading programs with sulphur dioxide to
15

Contraction and convergence is a plan for equitable sharing of the task of reducing emissions: developed
nations contract their emissions and developing nations are allowed, as part of developing their economies, to
raise their emissions. The per capita emissions of developed and developing nations converge at a level that is
safe given the capacity of the carbon sinks to absorb emissions annually.
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limit acid rain proved quite effective. Regional emission trading schemes have emerged
between states in the US, nations in Europe and more recently in parts of China. Realising
the greatest potential for an ETS, however, depends on international agreements, such as
that which may come from the post-Kyoto accords, as this allows the synchronisation of
multiple national trading schemes.

Another of Stern’s categories of mitigation was increasing investments to develop low
carbon technologies. These investments can be achieved in many ways, from direct
investment in research or rebate and subsidies for deployment of low carbon technologies
(e.g. renewable energy), or indirectly through renewable energy targets and ‘feed-in tariffs’
as will be discussed in Chapter 5 (Adlong 2012). As the IPCC (2007a, p.19) points out,
inducing technology change through strategies such as these lowers cost. The cost of
renewable energy has decreased dramatically in recent years, substantially increasing its
competitiveness (as discussed in Chapter 5). Unfortunately, information about renewable
energy has been distorted, for political and financial ends, to present it in the media as
being too expensive, as will be discussed in later chapters. Profound economic shifts arising
from the competitiveness of renewables, however, are being recognised in mainstream
financial analysis (e.g. Moody’s 2012). Nuclear power is also recognised as a low carbon
technology by many analyses of low emission strategies (IPCC 2007a; Stern 2006).

Another mitigation strategy, which might appear to be low carbon, is carbon capture and
storage (CCS), in which emissions from fossil fuel use are captured in underground
formations or the deep ocean. Substantial parts of the public are concerned that CCS would
only perpetuate fossil fuel use and risks unmonitored leakage from the repositories used.
Comparisons of current and projected electricity generation costs of different technologies
have also shown CCS to be more expensive than renewable generation (Hayward et al.
2011). Additionally, unlike large renewable energy plants, CCS is not a commercially proven
technology, a point that the coal electricity industry itself made in response to US EPA
regulations limiting coal generation unless with CCS (Peabody 2013).
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Mitigation of emissions from transport may also be achieved through low carbon
technologies, as well as through other strategies (IPCC 2007a). Developments in
technologies that are reducing costs in electric and hybrid vehicles and high-efficiency diesel
engines will enable their increased use. Other strategies to reduce emissions from transport
include shifts from road transport to rail, greater use of public transport systems, and more
non-motorised transport such as walking and cycling IPCC (2007a).

The third of Stern’s (2006) categories of mitigation is the implementation of energy
efficiency programs. Likewise, as noted above, the IEA (2013a) promotes the adoption of
specific energy efficiency measures as a strategy to achieve 49% of the emissions savings
necessary to keep the world on target for the 2°C goal before a new international
agreement begins. These measures can take the form, for example, of more efficient
machinery and processes in industry. The IPCC (2007a) states that approximately 30% of
emissions from buildings could be avoided with energy efficiency initiatives that come at no
net cost (IPCC 2007a). As the IPCC statement was made in relation to pre-2007 costs,
investment returns would be expected to improve with decreases in the cost of energy
efficient technologies and increases in energy costs in subsequent years. The IPCC (2007a, p.
13) also points out that energy efficiency “has a positive effect on energy security, local and
regional air pollution abatement”.

The last of Stern’s (2006) categories of mitigation was in relation to forests, particularly
curbing deforestation. Deforestation accounts for approximately 18% of yearly greenhouse
gas emissions (Dept of Environment n.d.). Further emission mitigation strategies with
forests include reforestation and better forest management (IPCC 2007a).

Another of the strategies promoted by the IEA (2013a) to reduce emissions is to limit the
construction and use of the most inefficient coal-fired power plants (21%) unless fitted with
capture and storage (which we have seen is not yet ready for commercial use and may not
be economically competitive) or that at least use the more efficient, ‘supercritical’
technology (IEA2013a). Hansen, an advocate of an emission target below 350ppm, states
that reducing coal powered electricity generation is one of the most important steps
(Hansen 2007). In a major symbolic policy development, the World Bank stated that it will
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no longer fund the construction of coal-fired power plants, except in rare circumstances to
meet the “basic energy needs in countries with no feasible alternatives (World Bank 2013).
Emission and pollution concerns led to the closure of the equivalent of 85 large coal-fired
power stations in China and nine in the US in 2011 (IEA 2013b).

Still another of the four strategies of the IEA (2013) to keep on track for the 2°C limit is
“accelerating the (partial) phase-out of subsidies to fossil-fuel consumption” (IEA 2013a, p.
10). Fossil fuel subsidies encourage high emission practices. The IEA (2013a) notes that fossil
fuel subsidies are far larger than the level of support provided for renewable energy; in 2011
fossil fuel subsidies were $583 billion, six times the support for renewable energy (p. 11).
The IEA (2013a, p. 11) also points out that bodies such as the G20 and Asia-Pacific Economic
Cooperation (APEC) are also committing to phase out fossil fuel subsidies. In addition,
bodies such as the World Bank and the OECD are gathering information on fossil fuel
subsidies in order to suggest phase out strategies (OECD n.d.).

Other major strategies of emission mitigation identified by the IPCC (2007a) involve
agricultural and waste management. Agriculture is responsible for approximately 14% of
annual world greenhouse emissions (Stern 2006). In agriculture, soil carbon storage can be
increased through different grazing land and crop management techniques. In Australia, this
fact had the potential to develop an additional income for farmers through ‘carbon farming’
under the now-in-jeopardy carbon tax. Biochar techniques, in which the carbon of wood or
agricultural residues are pyrolysised (heated with low oxygen) and then added to soil, can
store carbon for hundreds or thousands of years and also aid the productivity of many soils
(Hansen et al. 2008). Biochar is considered a method of removing CO2 from the atmosphere
(Hansen et al. 2008; Garnaut 2008; Ackerman et al. 2009). Agricultural emissions can also be
reduced by improving rice cultivation techniques, better management of manure and
nitrogen fertiliser application. Emissions from waste management can be lessened by
reducing waste, recycling, composting increased amounts of organic waste and recovering
landfill methane.
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Resistance to, and denial of need for, climate action
A number of think tanks, funded at least in part by fossil fuel interests and their associates,
have carried out a concerted campaign to discredit climate science and climate scientists
(Oreskes & Conway 2010; Dunlap & McCright 2011; McCright & Dunlap 2011; Brulle 2013;
Dunlap 2013). Dunlap and McCright (2011) describe the campaign as a (anti-reflexive)
counter movement (see also McCright & Dunlap 2010; Brulle 2013). A number of the think
tanks (for example the George C. Marshall Institute, The Heartland Institute, The CATO
Institute and the Competitive Enterprise Institute) and related associations disputing the
science about anthropogenic climate change have in the past opposed efforts to limit
smoking, particularly by acting to discredit the science showing its harmful health effects
(Oreskes & Conway 2010). Some likewise sought to argue against the need for action on
acid rain and the ozone hole (Oreskes & Conway 2010). Dunlap and McCright (2011) also
explain that these opponents of climate action have once again taken up the tactics that
they or others used against knowledge of the risks of smoking. The Union of Concerned
Scientists (2007) produced a 60 page report on ‘How ExxonMobil uses big tobacco’s tactics
to manufacture uncertainty on climate science.’ The eventually successful litigation against
the tobacco industry brought to light a document in which a tobacco representative stated,
in a communication meant for others in the tobacco industry, “our product is doubt”
(Oreskes & Conway 2010). Doubt about scientific findings on risks, and hence doubt about
the need to change existing practices, is the most potent weapon of this counter movement.

One demonstration of the connection between the climate movement and the denial of the
health effects of smoking is the fact that The Heartland Institute, a prominent think-tank in
the counter movement against action to mitigate climate change, received yearly support
from the tobacco industry. As can be seen in a 1999 letter16, Heartland asked for increased
yearly support from one tobacco company. In the letter’s rationale for increased funding
from the tobacco company, Heartland reports on what it has done to support the smoking
industry, including attacking the science of passive smoking.

16

One of the many documents put online as part of the court settlement against the tobacco companies and
their intentional misleading of the public. This letter at http://legacy.library.ucsf.edu/tid/jvy82i00/pdf
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The reason for much of the opposition to climate action (as with action on acid rain and the
ozone hole) appears to be an ideological objection to government interference in the free
market (Dunlap & McCright 2011; McCright & Dunlap 2011; Oreskes & Conway 2010).
Dunlap and McCright (2011) assert that the formation of the IPCC and the possibility of a
supra-national regulation of national emissions and free enterprise particularly provoked
the formation of the sceptic counter-movement. Similarly, the historians Oreskes and
Conway (2010), in their history of climate change denial titled Merchants of doubt, argue
that climate change denial is rooted in “free market fundamentalism”. This notion is
illustrated by a recent comment by the conservative Australian Prime Minister Tony Abbott
that the carbon tax is “socialism masquerading as environmentalism” (ABC News 2013); a
notion that has been reinforced by the Australian Government in its disinclination to
endorse global agreements that impose any costs in order to decrease emissions (Sheridan
2013).

Interests threatened by climate action have frequently misrepresented facts in the media.
When the Environmental Protection Agency in the United States recently (EPA 2013) set up
emission standards for new coal powered electricity generation plants, the Peabody Energy
webpage (2013) claimed that: “In Australia, a carbon tax drove up energy costs to double
that of other nations”; and “The Australian carbon tax sent electricity cost soaring”. The
Peabody page refers to the Australian Energy Market Commission (AEMC) for some of its
figures. The figures given by the AEMC (2013, pp. 107-108), however, show the carbon tax
to be only about 7% of the cost paid by consumers on average for electricity in Australia.
Also against the Peabody claim, the following statement about the Australian state of
Queensland applies to Australia as a whole: “Almost all of the increase in retail electricity
prices in the period from 2007 to 2012 has been due to rising network charges” (CME 2013,
p. 11). So Peabody Energy, an entity whose financial interests are threatened by climate
action, is publicising highly exaggerated claims on its website about the negative effects of
such action.

McCright and Dunlap (2011) state that since the 1980s, left-leaning environmental NGOs
and the Democratic Party have promoted the message of scientists about the risks of
climate change, while right-leaning organisations and the Republican Party have disparaged
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the science and individual climate scientists, and disseminated the perspectives of a very
small number of contrarians. According to McCright and Dunlap (2011), this reflects a
deeper divide between those who critique the industrial capitalist order and those who
defend it. The polarisation of beliefs about climate change along party lines has become
stronger in recent years, while belief in and concern about global warming has decreased in
recent years (Oreskes & Conway 2010; McCright & Dunlap 2011; McCright & Dunlap 2010).
The effect has been exacerbated by substantial sections of the media that are receptive to
the conservative ideological orientation and provide much coverage of ‘scientific experts’
(or ‘contrarians’) who promulgate denialist perspectives (McCright & Dunlap 2011; Brulle
2013).
The credibility and consensus of the science
While polls of the American public in recent years have shown that only about half of the
population believes that there a consensus among scientists on the existence of
anthropogenic climate change (Doran & Zimmerman 2009; Brulle 2013), there is in fact a
very strong consensus amongst climate scientists that anthropogenic climate change is
occurring. Again, the decline in the belief in the consensus on anthropogenic climate change
is substantially due to the political polarisation that has developed around the issue
(McCright & Dunlap 2010). The public takes clues from opinion leaders they trust and are
sensitised to adopt particular types of messages (Jones 2011; McCright & Dunlap 2010).

Evidence of a consensus on the existence of anthropogenic climate change can be found in
many sources, including the statements of science academies and in analyses of the peer
reviewed literature of climate scientists. A joint statement from the academies of science of
the G8 nations plus Brazil, China, India, Mexico and South Africa (G8+5 2009) strongly
asserts the need for implementation of low carbon technologies and other strategies, based
on the acceptance of the evidence of anthropogenic climate change. Oreskes (2004)
analysed 928 abstracts found using the key words ‘climate change’ and published in
refereed scientific journals. Of these, 75% explicitly or implicitly support the position of
anthropogenic climate change being real; none of the papers disagree with the position.
Anderegg et al. (2010) used a dataset of over 1000 climate scientists and their publications
to show that 97-98% of those most actively publishing in the field support the tenets of
anthropogenic climate change. Cook et al. (2013) examined nearly 12 000 abstracts from
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scientific papers published 1991-2011 using the term ‘global climate change’ or ‘global
warming’. Of those scientists who expressed a position on anthropogenic global warming,
97.1% “endorsed the consensus position that humans are causing global warming” (p. 1).
Clearly, the imperative to act to mitigate anthropogenic climate change is based on strong
scientific evidence.

Conclusion
This chapter has provided a basis for understanding action to mitigate climate change. There
are several key messages. Greenhouse gas levels in the atmosphere far exceed the levels of
the last 800 000 years. Secondly, annual emission rates continue to grow, and are greater
than the absorption rate of the earth’s carbon sinks, hence atmospheric levels will rise
higher still. Temperature increases on this trajectory may even be higher than 5-6°C (far
beyond the 1.5-2°C that is considered the upper limit to avoid dangerous climate change),
which may set off feedback mechanisms that further amplify climate change. The
subsequent environmental, health, social, political and economic effects would likely be
catastrophic for human inhabitants of earth, and would also result in extinction of a
substantial percentage of other species.

Some steps to the necessary transformation of human patterns of consumption and
production have been taken by the international community (and governments at various
levels) through international negotiations, development and implementation of low carbon
technologies and political and economic structures such as renewable energy and emission
trading to drive innovation and change. In total, however, the response by governments,
businesses and citizens acting individually has not been enough to limit climate change to a
safe level. As a result, social movements have mobilised (and continue to develop) to
facilitate the needed changes, which is a focus of discussion in this thesis. Part of the role for
social movements is to challenge societal, cultural and economic patterns – and to counter
the denialist and science-distorting movement associated with vested interests, ideological
polarisation and conservative fundamentalism – by affirming the feasibility of mitigation
options in practical actions, public communications and policy advocacy. In the following
chapter I present a summary of the early part of my project, in collaboration with people
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concerned about climate change, and some of the theoretical constructs I applied to make
meaning in the midst of the collaborative experience.
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Chapter 3: Education and sustainability: Praxis in the context of social
movements

This chapter was published as:
Adlong, W. (2008). Education and sustainability: Praxis in the context of social movements.
In S. Kemmis & T.J. Smith (Eds.), Enabling praxis: Challenges for education (pp. 217-240).
Rotterdam: Sense.

The publications and submissions in this thesis are presented, as much as possible, in the
format of the actual publication or submission. Hence, the publications have both the page
numbering as in the published document and additional page numbering, inserted in the
centre at the bottom of the page, corresponding to the position in the thesis.

Permission has been granted for this published chapter to be reproduced in this thesis.
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WILLIAM ADLONG

11. EDUCATION AND SUSTAINABILITY1
Praxis in the context of social movements

Our societal responses to the issues of environmental sustainability and social
justice have been inadequate. A way of building adequate responses to
sustainability issues may be to cultivate communicative spaces that can engender
commitment, educate participants and co-extend their social action with social
movements. Participation in such communicative spaces contributes to the
formation of a collective identity, a ‘public’, that can then enable praxis, an
informed and moral orientation in action2 that is closely associated with the
development of character and prudence (Kemmis & Smith, Chapter Two, this
volume). The ‘formation of a public’ thus entails a process of self-formation for
each practitioner or citizen who participates in it. Such a communicative process
can engender a consciousness of the modern ‘prejudices’ (Gadamer, 2004) toward
objectivism (or value-neutrality) and individualism. This chapter describes some
aspects of a research project oriented towards communicative action in response to
climate change, discusses some relevant theoretical resources, and considers some
implications for educators and other praxis-oriented citizens.
The main theoretical points to be made in the chapter are founded on insights
into the origin and pervasiveness of the modern orientation to objectivism and
individualism (with reference particularly to MacIntyre and to Habermas).
Recognising that the bureaucratic rationality associated with a late modern
worldview excludes subjective factors and consideration of the moral, this chapter
advocates a reinstatement of aspects of the Aristotelian tradition, with groups of
committed citizens together exercising communicative rationality. The
communicative spaces that citizens can open for themselves can connect with and
be part of wider communicative networks that make up public spheres and social
movements. Deliberating on and working toward shared visions in such social
formations is regarded here as an avenue for the development of praxis. Such
participation is a practical and transformative form of education – and democracy –
that admits to the political nature of all education and provides new opportunities
for the constitution of identities (Calhoun, 1994). The solidarity experienced in
social movements provides support for the development of identities and norms
that are more rational in view of the risks faced by society.

Kemmis, Stephen and Smith, Tracey (2008) Enabling praxis: Challenges for education.217-240
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This chapter asserts that we are in the midst of social movements. These social
movements are built on educative processes and are important in setting new
directions for society. Through social movements and other processes of
democratic deliberation (for example in informal settings in different practices),
educators can cultivate responses to sustainability issues and find an important
fulfilment of their commitment to the good of humankind. In this chapter, the focus
is less on education as it is conducted in formal educational institutions and more
on processes of informal education and collective self-education that occur when
people deliberate together toward shared understandings in relation to issues of
common concern, recognising norms and discourses that work against rational
response to their situation – in this case, the shared predicament of global warming
and climate change.
FACILITATING CLIMATE CHANGE MITIGATION

When I started my PhD, I had an interest in ‘sustainability’ and I wanted my PhD
to make a difference outside the academic world. I had grown up with experiences
of and a reverence for ‘nature’. A close friend, an environmentalist in town, had
been explaining to me why climate change is the critical environmental, or
sustainability, issue of this epoch. His logic was convincing to me. Other
environmental areas of concern such as biodiversity, water and the health of
particular species and ecosystems would be engulfed by the damage anticipated in
credible climate change projections. Also, the welfare of many, particularly among
the poor, would likely be harmed or at risk. The facilitation of greenhouse gas
abatement became the focus of my PhD project in the Faculty of Education.
My initial surveys of the literature made me aware that nearly every nation in
the world had signed a United Nations convention to prevent ‘dangerous climate
change’. Very credible reports called for a 50-60% reduction of greenhouse
emissions from 1990 levels by 2050 in order to prevent dangerous climate change
(e.g. UK Government, 2003; RCEP, 2000; EEA 2005). Yet the reports published
by the Federal Government’s Australian Greenhouse Office (AGO, 2005)
projected Australia’s emissions to rise by 22% over 1990 levels by 2020, even with
planned mitigation measures. Clearly the responses to climate change were not
proportionate to the magnitude of the problem.
Part of the problem might have been environmental programs in schools and
elsewhere that focused mainly on the individual dimension of practice and
neglected the extra-individual and intersubjective dimensions (Kemmis &
Grootenboer, Chapter Three this volume). Such programs risked constructing the
individual as a consumer, as suggested in Collins’ (2004) study. Many
environmental education and behavioural change programs did not allow for the
ability of people to plan, imagine, creatively resolve problems and organise with
one another; that is, the programs did not orient people towards addressing some of
the social and cultural prefigurings of their practices that Kemmis and Grootenboer
describe in Chapter Three (this volume). Regarding material-economic
prefigurings of practice, figures from the Australian Greenhouse Office (AGO,
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2002, p.v) showed that the emissions that people were responsible for through their
personal use of electricity, gas and private vehicles was less than 20% of national
emissions. This meant that being very environmentally conscientious in one’s
personal and family use of transport and energy would not by itself produce the
dramatic reductions in emissions regarded as necessary to avoid dangerous climate
change. Citing Finger (1989, p.27), Clover (2002, p.317) notes how the
“‘awareness-raising/individual behaviour change’ educational agenda” ignores
powerful structures and policies that lead to environmental destruction and instead
“chastises” the individual.
I considered these questions: How could responses to climate change become
more effective and significant? Was there a way of thinking about education which
could better enable change in relation to sustainability? In its review of the
contributions of education for sustainability, UNESCO (2002, p.9) writes “society
must be deeply concerned that much of current education falls far short of what is
required.” Many assessments have pointed out that only modest progress has been
made with the thousands of sustainability projects since the 1980s (Tilbury &
Cooke, 2005, p.2).
Whelan, Flowers and Guevara (2004) point out that there is a tendency to think
of environmental education as something that occurs in schools and universities.
They state that there is a lack of in-depth examination of the educational aspects of
environmental activism and people’s movements. They call for more research on a
blending of activism and education, a middle ground between the two that they
refer to as ‘popular education’ (see also Whelan, 2005). Whelan (2005, p.120)
recognises social action as an inherently rich opportunity for learning.
There has come to be an emphasis in environmental education, or education for
sustainability3, on engaging learners in critical reflection and participatory action
research (Tilbury, 2004; Sterling, 2004). Tilbury asserts that education for
sustainability must “engage learners in critical reflection” (2004, p.99, citing
Huckle, 1996, Sterling, 1996 and Fien, 1993). Drawing from Habermas, she
describes critical reflection as including a recognition that instrumental rationality
and positivism have distorted people’s relations and views (p.99, citing Huckle,
1997 and Fien, 1995). To achieve sustainability, we need to “Change the mental
models which have driven communities to unsustainable development” (Tilbury &
Cooke, 2005, p.2). UNESCO (2002, p.7) makes a similar assertion in its review of
education for sustainability: “Social learning also involves reflection … on the
appropriateness of the mental models and assumptions that have traditionally
guided thinking and behaviour.”
Literature in natural resource management also advocates group action, action
research, mutual learning, collective action, and communicative rationality
(Bawden, 2005; Kilpatrick, 2002; Jiggins & Roling, 2000; Roling & Wagenmaker,
1998). Other sources advocate the use of collective inquiry in order to address
irrationality in practices (Kemmis & McTaggart, 2005; Carr & Kemmis, 1986;
Beck, 1997; Montuori & Purser, 1996). These moves in natural resource
management and education for sustainability (Tilbury & Cooke, 2005) bring into
these fields an element resembling ‘practical philosophy’, which cultivates
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dialogue in order to submit theories embedded in practice to critical examination
(Carr, 2006). Carr actually describes action research as “nothing other than a
modern 20th century manifestation of the pre-modern tradition of practical
philosophy” (p.421).
Recognising these trends in education for sustainability, natural resource
management and elsewhere, I formed my research questions largely around
creating conditions to support the quality or ‘symmetry’4 of dialogue. The proposal
was formed around convening “collaborative inquiry groups” and conducting
interviews and participant observation, all with the action orientation of facilitating
greenhouse gas abatement. The broad site for the case studies would be the city of
Wagga Wagga in rural New South Wales, Australia, where I have lived for nearly
20 years. This proposed project was more than an intellectual exercise. It was also
a moral response to a looming historical dilemma (as well as a protective response
aimed to help assure my children’s future). In Habermas’ (1976) terms, I saw the
lack of legitimacy in current practices; scores of millions of people likely to be
adversely (and severely) affected by the unintended consequences of modern
industrial practices were having no say in those practices or how they should be
changed. One could say that my own praxis was driving the project.
Organising/researching locally for response to climate change
The fact that I chose to focus the case study in my home town of Wagga Wagga
meant that I already had many established connections and hence more chance of
achieving the aims of the research. Since I lived in the area, I could also participate
in many more activities. Wagga is a rural city of 57,000 residents located a few
hours drive from major metropolitan centres. The likely consequences of climate
change for the region include: increased risk of bushfires; increased frequency,
intensity and duration of drought; and increased incidence of severe storms. While
I was aware of the work of some non-government organisation (NGO) and
governmental programs in the metropolitan areas, I found no programs in Wagga
designed to enable people to act collectively with a focus on climate change
mitigation.
I recruited participants for the collaborative inquiry groups based on their
existing concern about climate change. I used this approach partly because surveys
by the Australian Bureau of Statistics (ABS, 2004) had shown that, of the adult
population who were concerned about climate change, approximately 7% were not
acting because they did not know what to do. Two collaborative inquiry groups
formed and met for at least 8 sessions over approximately 9 months.
The Coffeehouse Group
One small collaborative inquiry group of four core members, including myself, met
once a month from January 2006. The members had each been involved with some
environmental organisations and programs before. Two members were a couple
who lived together. We met in a restaurant where we could have coffee or wine.
Conversations were wide ranging.
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Conversations touched on different responses to climate change at the personal,
national and international level, low emission and renewable technologies, risks to
people and other species from climate change, the knowledge and attitudes of the
general public, and criticisms of social norms of consumption. There were critiques
of governmental decisions and the interests that were being given priority over
rational interests for the common good. Comments touched on the power of media
in shaping opinion and un-agentic orientations, but also on ‘the power of the
people’ (the example of the fall of the Berlin Wall was given), particularly when
networked together. Some commented on the importance of imagining an ideal
future. The couple in the group voiced their intent to model good energy use
personally and to model leadership. They saw this as necessary in the absence of
governmental leadership. They spoke of the importance of taking personal
responsibility for action on the issue. We discussed actions we were each taking in
our lives.
The couple spoke of the effect that our meetings and conversations were having
on them. The meetings had brought into the foreground of their minds the climate
change issue that had long been important to them. Once in the foreground, the
issue tended to get discussed and acted on. They sometimes now discussed the
issue outside of the meetings. They accessed information on sustainable houses as
they were planning a renovation. They exchanged their car for a more energy
efficient one. They had solar photo-voltaic panels installed on the roof of their
home – in spite of the fact that the price paid to residents for solar generated
electricity was not high. The costs of the panels might not be recouped for twenty
years.
The meeting conversations were informal, casual, and proceeded with very little
direction from me or others. Discussions could also be animated as members
expressed their views and sometimes expressed frustration or indignation at
society-wide practices and at governmental decision-making. They perceived many
governmental policies and decisions relating to climate change to be irrational and
unjust.
At one meeting, I shared stories about climate change information sessions I had
planned or given for local groups, and another member spoke of a radio interview
he had given. One member suggested that we develop a PowerPoint presentation
together to present to different groups in town. This was inspired by the work that
Al Gore had been doing for years giving presentations to groups. At the next
meeting, after working together on the presentation for a period, there was a
suggestion and agreement that we would organise a public launch of a local climate
action group. We drew a few others of like mind together with us in organising the
launch. In those meetings we chose the name CROW (Climate Rescue of Wagga)
for the group to be launched (described later). The meaning of the Aboriginal word
Wagga has been interpreted as meaning crow (the bird), and so the crow has been
the emblem for the city for many years.
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The Campus Climate Care Group
Another group formed at Charles Sturt University (CSU), on the Wagga Wagga
campus. The group grew to nine members who were all members of staff of the
University. Most of the members had little experience with environmental
campaigns. In introductions at the initial meeting nearly all expressed their concern
about climate change and asked some version of the question, “But what can I do?”
The group met once every month or two for nine months, sharing information
and discussing many topics. In response to the group’s interest, another member
and I got information about how fuel-efficiency was being considered in purchases
for the University vehicle fleet. We were surprised to learn that it was very much a
consideration, and that some of the University’s vehicles were more efficient than
hybrids (vehicles that are powered by a combination of batteries and internal
combustion engine).
At one meeting, the group had a University officer talk to them about the energy
plan for the University and a proposal that the University was considering to
become greenhouse neutral. At another meeting, the members did calculations on
their carbon footprint and buying greenpower (electricity that is generated from
renewable sources). This led to an invitation to an officer from the local energy
retailer, who spoke to the group about greenpower and related issues. I was the
chair in this group and had to organise items for the meetings and did much of the
talking, even though I had expressed a preference for others to take the lead role.
After a few meetings one member mentioned to me that “it’s good to get
together with people of like mind”. A member of the Coffeehouse group had also
made the same comment. One member of the University group started riding her
bike to work; she said she had not ridden for many years previously. Another
member had solar photovoltaic panels installed on his residence. Approximately
half of the members (many times the state percentage) were buying greenpower
and others were considering it. One member joined in a small local march to
highlight the climate change issue. Several members of the group signed a letter to
the Federal Government pointing out the need for more action to mitigate climate
change.
In one meeting I asked members about the cultural influences that might be
behind the lack of action on climate change. One member answered that at age 11
he had entered a path of schooling in the UK that would not lead to university. The
sense he had of his parents and peers’ views, and their place in the society, was
summed up in the question, “Who am I to have an opinion on this?” Two or three
members stated that, in considering what to do about climate change or other
issues, they were careful not to be ‘an activist’, or to be seen as such.
The group chose to focus their ideas for action or intervention on the University.
They decided to call themselves “Campus Climate Care.” A senior executive in the
University expressed support for the group. The group wanted a project to focus
their efforts and chose the idea of working to reduce energy use with the staff in
two buildings if the University could be persuaded to install electricity meters on
the buildings. The University agreed. The staff of two buildings were contacted
about participating in the project and enthusiastically agreed to be involved. Five
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months later, however, when the University had not been able to organise the
installation of the meters, meetings of the Campus Climate Care group were
suspended. There is some evidence, however, that the actions of the group have
helped keep the University working with the energy retailer to organise having the
meters installed.
A climate of response about climate change
From my interviews with a range of individuals and participant observation in the
wider community, it was apparent that many practitioners, from farmers to local
government officials to professionals, very often felt too busy to take action in
relation to climate change. Other more immediate matters generally took
precedence, especially for the farmers and local government officials. This
corresponds to survey information from the Australian Bureau of Statistics (ABS,
2004); 49% of those concerned about the environment said that they did not act
because of lack of time. A message in the research (and also widely understood)
was that many farmers were ‘on a knife-edge’ – in crisis due to the drought. A sad
representation of this is the high (Bryant, 2007) and rising (Hussey, 2007) rate of
suicides among farmers.
Through document analyses, it appeared that significant organisations for which
mitigation of climate change might have been a large concern, were not equipped
by their strategic plans or institutional orientations to advocate for mitigation. Take
the example of the state Catchment Management Authorities (CMAs), which have
been set up to coordinate natural resource management in each catchment. While
the CMAs were concerned with issues that were very much influenced or
vulnerable to climate change, advocating about greenhouse gas mitigation or
modelling efficient energy use was outside the range of activities encompassed in
the local CMA’s web documents. The Country Women’s Association (CWA), a
very large volunteer group with a long tradition of helping rural families, had
recently put much effort into providing relief for farmers suffering from the
‘longest drought on record’. Yet, the CWA had no position on climate change
mitigation on their website. A speech about the future of farming from a manager
of a locally influential state/University agricultural organisation made no mention
of changes to farming in relation to reducing emissions. (Some people like the
person making this speech, however, were changing quickly; this manager was
quite responsive to and expressed an interest in information I sent to them
afterward.) Naturally, the lack of orientation to preventative action and mitigation
by such organisations is partly because the atmosphere cannot be managed through
local actions only, but requires globally coordinated efforts.
The launch of CROW (Climate Rescue of Wagga)
In October 2006, approximately 35 Wagga Wagga region residents gathered in the
city’s Civic Centre for the launch of CROW. The launch grew out of the
discussions of the Coffeehouse group described earlier. Participants discussed their
interest in climate change and considered strategies to bring about mitigation.
Using some democratic group processes to generate and select themes, participants
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chose to focus particularly on possibilities for political action, education and
awareness raising, promotion of renewable energy and other local practical actions.
By December 2006, the number of people who had expressed an interest in being
informed about the activities of the group had grown to approximately 65. Within a
week of the launch, some members of the group had met again to plan or report on
letters to different levels of government, industry groups and business. Weeks later,
a group of CROW members met with the chief of staff of an elected federal
parliamentary representative and others met with a local government councillor.
The meeting with the federal representative’s office led to a letter from the
representative to the Prime Minister and other ministers asking for information and
greater action. Some CROW members designed and produced a logo and postcards
for local awareness raising and advocacy.
Several members of CROW met once per week over a number of weeks to plan
a dinner called “The Food Less Travelled”. The idea, which had emerged at the
launch of CROW, was to highlight the issue of ‘foodmiles’ in a pleasurable way.
‘Foodmiles’ refers to the distance that food travels from production to customer.
Generally, the greater the food miles, the more fossil fuels that have been burned to
transport the food, meaning increased greenhouse emissions. Nearly all the food
and drink consumed at the dinner was produced within 200 kilometres of the
venue. ‘The Food Less Travelled’ dinner showed the climate implications of
simple decisions we make day to day, and provided an opportunity to publicly
present and discuss other information about climate change. Approximately 90
people attended and paid the $60-$75 charge, which will help fund future CROW
activities. A number of attendees chose to join CROW as part of the dinner charge.
A national senator – Christine Milne of the Green Party5 – attended and was the
main speaker for the evening. In its way, the dinner was an educational event.
The planning, organisation and meetings for the dinner were quite an intense
effort for the organisers. I saw four of them about ten days prior to the event. There
was a real sense of exhilaration amongst them. They were excited, an excitement
that also involved some worry, enough to keep a couple of them awake some hours
on previous nights. The solidarity that had grown among members of the group
was almost palpable. They mentioned something about how close they were now to
one another. They joked and chatted in a very comfortable and familiar way. They
mentioned that the discussions at their meetings had been very animated and
covered many issues related to the aim of the project, and not just the actual
planning for the dinner. In terms of the learning and sense of support that the
organisers experienced together, one said, “It’s been very good for us”. They joked
that it would be like coming off an addiction when they no longer had the intensely
social and meaningful weekly sessions together. No one seemed to be identified as
the leader among the organisers. One said “We got along so well. Really fired off
each other – lots of brainstorming.”
Part of wider trends
Participants in the CROW launch commented on how there had been growing
coverage of climate change in the media. Some felt that the launch of a climate
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action group was especially timely since the Al Gore movie An Inconvenient Truth,
which presents the scientific evidence for climate change, had launched in Wagga a
few days earlier6. The increased media coverage was in part because of the regional
failure of winter rain, the ensuing loss of crops and the continuation of drought,
said to be in its fifth year in many areas. People in Wagga, who look out on the
brown fields when the weather is dry, feel the effects of drought and are aware of
the particular hardship that it causes to their fellow citizens on farms.
Before the whole CROW group met for the second time, media coverage of
climate change had increased even more. The United Kingdom’s ‘Stern Review’,
an analysis of the expected economic losses from the effects of climate change –
unless dramatic reductions in emissions are organised soon – undercut the
Australian Federal government’s argument that taking the necessary actions to
reduce emissions would be too damaging to the economy. The fact that the Stern
Review was chaired by the former chief economist of the World Bank gave the
Review much credibility with the public and with business. Opinion polls showed
that most voters wanted government to focus much more on generating energy
from renewable rather than fossil fuel sources (The Australian, 2006). The Federal
government, in what was seen to be a major change of direction, established a task
force to investigate how a carbon trading scheme might be set up (Sydney Morning
Herald, 2006).
The intensification of media coverage of climate change can be seen in the
mentions of “climate change” in two major newspapers in Australia; Figure 1
shows the growth in the mentions of “climate change” in The Australian and the
Sydney Morning Herald from 1999 to 20067. In 2005, there was an average of 44
mentions of climate change per month in the two newspapers combined. In the four
months following the Australian opening (in September 2006) of the movie An
Inconvenient Truth, the monthly average of mentions of “climate change” in the
two newspapers combined had climbed from 44 to 208! (This four month period
included the release of the Stern Review.) Our location in the electoral cycle was
another factor in the media focus on the issue. Being just a few months before the
election of the state government and less than one year before the election of the
federal government, politicians wanted to be seen to be responding actively to this
issue of growing public concern. Climate change has come to be one of the top two
or three issues for the forthcoming national elections (at the time of writing, likely
to be held in October, 2007).
The growing intensity of public interest, reflected in the media coverage
mentioned, was a worldwide phenomenon. There was a similar increase in
coverage of the topic in major newspapers in other nations. As awareness of the
reality of the situation (our climate prognosis, and the sustainability situation that it
is emblematic for) has begun to permeate cultures, there has been a rising response.
Paul Hawken (2006), environmentalist and co-author of the book Natural
Capitalism: The next industrial revolution, claims that there are now 100 million
people who work daily in a “bottom up movement” for “the preservation and
restoration of life on earth” (¶2).
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Figure 1. The number of mentions of “climate change” in two major Australian newspapers

Hawken (2006) expects to see a transformation of many institutions and the
practices through which we build our future as a result of the recognition of the
climate change and other sustainability crises: “We are experiencing something
greater than ‘greening’” (¶ 2). He states: “It will be a hold-onto-your-hat decade
and beyond” (Hawken, 2006, ¶ 1). This portrays a phenomenon in relation to
which educators need to position themselves. It represents a fundamental context
for education and praxis in this epoch.
In the light of the local and global context so far presented, I will now discuss
some theoretical resources and frameworks that can be used to conceptualise
education and frame the development of praxis in relation to collective action
needed to address the epochal issues of climate change and sustainability.
SOME COMMENTS ABOUT THE HISTORY OF REASON, THE INDIVIDUALIST
AND SOCIAL FORMS ASSOCIATED WITH PRAXIS

In Chapter Three of this volume, Kemmis and Grootenboer call for an
understanding of the context in which an action or practice is occurring. Similarly,
Carr (2006, citing Gadamer) emphasises that we not only want to look at the
context of individual practices but consider prejudices of the epoch that have
conditioned those practices. Some historical perspective on the development of the
modern concept of rationality can give insights into praxis development especially
in relation to the dilemmas we face with action for sustainability.
MacIntyre (1981) writes of how the 17th and 18th century philosophical
exclusion of moral attitudes, beliefs, intents, values –“all those aspects of the
classic view of the world which were Aristotelian” (p.78) – from the concept of
rationality meant that science, and then ‘the scientific approach’ to humans and
human affairs, lost its traditional connection with moral reasoning. With the
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Enlightenment, the ‘moderns’ prided themselves on stripping away interpretation
and theory from ‘fact’. After stripping away the moral, philosophy then had the
task of establishing a rational basis for morals. Attempted particularly in the period
1630-1850, the quest to provide a rational justification for morality failed. A
central thesis of MacIntyre’s (1981) book After Virtue is that “the breakdown of
this project provided the historical background against which the predicaments of
our own culture can become intelligible” (p.38). He writes that “Twentieth-century
social life turns out in key part to be the concrete and dramatic re-enactment of
eighteenth-century philosophy” (p.83). One of the groups in the research study
reported here sensed MacIntyre’s insight, arguing that bureaucratic rationality is
attuned to capitalist, materialist endeavours rather than the formation of moral
reasoning or the collective definition of a desired future.
On the view that motives and beliefs could not be treated as ‘facts’ in the same
way as facts in the natural sciences, much science, from the 18th through the 20th
centuries considered such ‘subjective’ factors to be outside the ken of rationality.
Bureaucracy has come to embody managerial expertise which has taken from the
Enlightenment an “aspiration to value neutrality” (MacIntyre, 1981, p.83) and has
the central task of “adjusting means to ends in the most economical and efficient
way…” (MacIntyre, 1981, p.82). Hence, the definition of the ‘science’ of
behaviour excluded values and morality, and this science became institutionalised,
shaping the roles and practices that are anchored in bureaucratic institutions
(perhaps through ‘practice architectures’; see Kemmis & Grootenboer, Chapter
Three, this volume). The self in modern society is (generally) significantly
identified in a relationship with bureaucracy (MacIntyre, 1981, p.29). In this
setting, the liberal individualist conception of the self, a modern concept, has
become ascendant. Modern society abstracts the ‘individual’ and hence loses sight
of the contextual connections which are a vital aspect of humanness (MacIntyre,
1998/1994)8. This mistaken concept of the individual is “embodied in
institutionalized social life” (MacIntyre, 1998/1994, p.229), and distorts people’s
understanding of themselves, depleting their conceptual resources for
understanding their intersubjective nature. As a consequence, we tend to be caught
in a self-concept, a kind of self-understanding, that does not include the social and
the political as intrinsic to our humanness. Also, many of our contemporary
institutions tend to favour the rights for individual enrichment rather than collective
identity, as was perceived by one of the groups in the research reported here, in its
critique of governments favouring commercial interests over collective, truly
public, interests.
MacIntyre (1981) asserts the possibility of a reinstatement of the Aristotelian
tradition and discusses what would be involved. Aristotle’s concept of praxis was
something that was done toward ‘the goods’ of ‘the blessed life’ toward which
each human was teleologically working. That is, there once were shared aims that
were considered a part of a rational life. But these goods include relationships and
shared commitments to the good of the social whole, so praxis is closely related to
and dependent on intersubjectivity and being in a collective (not just in the sense of
the collective nature of a professional practice, but in the sense of being part of a
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people, a polis, jointly concerned with the well-being of that polis). Dryzek (1990,
pp.9-10) foregrounds the collective in the Aristotelian tradition: “...Aristotle clearly
grounded practical reason in collective life. An individual isolated outside the polis
could not be rational, for rationality was a product of collective interaction.” In the
research reported here, the Coffeehouse group, and then the Food Less Travelled
group, developed shared aims through their discussions. The rationality of the aims
arose from a shared commitment to the good and was dependent on intersubjective
interaction.
The sense of closeness experienced by the Food Less Travelled group resembles
the bond of friendship that Aristotle associates with “a shared recognition and
pursuit of the good” (MacIntyre, 1981, p.146). MacIntyre writes: “We are to think
then of friendship as being the sharing of all in the common project of creating and
sustaining the life of the city, a sharing incorporated in the immediacy of an
individual’s particular friendships” (p.146). This is a kind of bond between citizens
that Aristotle saw as essential to the polis. MacIntyre (p.146) believes that even
contemporary societies of large populations can be informed by a shared vision of
the good, through networks of small groups of friends sharing a moral orientation.
Such social forms provide a context for the ‘virtues’ (p.153) and are “local forms
of community within which civility and the intellectual and the moral life can be
sustained…” (p.245). Perhaps groups like the Coffeehouse and Food Less
Travelled groups can be regarded as reinstating the Aristotelian tradition, in which
collective deliberation is a source of rationality.
Habermas also helps us to understand the cultural and conceptual conditions
within which the groups in this study seek to understand their situation. At least in
relation to the historical disruption of practical reason, Habermas’ perspective is
similar to MacIntyre’s. He writes of “the many symptoms of a destruction of
practical reason to be found in the history of ideas …” (Habermas, 1976, p.124).
He points out that prior to positivism, knowledge “referred to a scientific
orientation in action” that “had its role to play with praxis…” (Habermas, 1974,
p.263). Knowledge and commitment were inherently connected. “Science”
included a commitment to, and interest in, the realisation of an aim of a society in
which all human beings could actualise ‘adult autonomy’9 (p.262). As science was
reduced to a productive force in industrial society, however, the concept of reason
changed so that
interest and inclination are banished from the court of knowledge as
subjective factors. The spontaneity of hope, the act of taking a position, the
experience of relevance or indifference and above all, the response to
suffering and oppression, the desire for adult autonomy, the will to
emancipation, and the happiness of discovering one’s identity – all these are
dismissed … from the obligating interest of reason. A disinfected reason is
purged of all moments of enlightened volition… (pp.262-263).
The move to collective action is an attempt to reincorporate these banished factors;
to revive and enable praxis. We can see that a practitioner who chooses, in the

228

63

EDUCATION AND SUSTAINABILITY

terms of Chapter One, to be an ‘agent’ rather than an ‘operative’ will likely be
correspondingly rewarded in meaning and individuation.
The wider cultural setting in which the groups in the study reported here were
operating had been defined to a large degree by a system in which subjective
factors have been ‘banished’ and in which there is an interlocking of science,
technology, industry, and administration (Habermas, 1974). “The social potential
of science is reduced to the powers of technical control…” (Habermas, 1974,
pp.255-256). We are faced with the coalescence of science, administration, society,
research, technology and production into a system which is the basis of our life but
which we have difficulty overviewing, so the whole formation tends to be shut off
from our knowledge and reflection. Attempts to overview the system are seen as
dogmatic. The ascendancy has been so marked that even to suggest that there may
be other sorts of rationality is to be accused of a prejudiced view (Habermas,
1974). Taylor’s (1991, pp.17-18) words have a similar message: “…the liberalism
of neutrality. One of its basic tenets is that a liberal society must be neutral on
questions of what constitutes a good life.” Carr (2006, p.430) writes:
the assumption of a wholly ahistorical concept of reason that is independent
of tradition is nothing other than a definitive ‘prejudice’ of the tradition of
modernity...one of the illusions of modernity...
In empirical rationality, there is such an emphasis on efficiency that the end object
and decisions about it are considered outside of rational review (Habermas, 1974).
Habermas looks to critique, and critical theory, to show how dogmatic ideology is
congealed in society, its institutions and the symbolic structures of speech and
action. Building consciousness of, and overcoming, such constraints built into
society requires a theory of reason that includes the interests of the good of
humankind. Habermas seeks to rehabilitate the concept of reason in the notion of
communicative reason (1996a, p.341), established through communicative action.
Part of what Habermas would rehabilitate is that condition when knowledge is
connected to praxis; when humans in society form themselves through
communication “into a collective subject of the whole, that is capable of [practical]
action” to guide the society’s fortune, to choose where the society should go
(Habermas, 1974, p.255). I believe that these ideas help to explain the exhilaration
that the organisers of the CROW ‘Food Less Travelled’ dinner experienced. Their
deliberation and action was an embodiment of critique. The solidarity they
experienced provided them with a sort of liberation from the individualistic outlook
and the way of experiencing the world embedded in many current norms.
PUBLIC SPHERES AND COMMUNICATIVE ACTION

The communicative rationality experienced by the ‘Food Less Travelled’ group
was not just an isolated phenomenon. It was part of the ‘public spheres’, the
communicative networks through which the public considers issues. Habermas
explains the informal dimension of the public sphere: “A portion of the public
sphere is constituted in every conversation in which private persons come together
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to form a public” (1997, p.105). Public spheres are constituted from the
intersubjective space created in communicative action, when two or more people
meet in uncoerced communication in which they have equal status, and suspend
their judgements and agendas in order to reach understanding together. Benhabib
(1996, p.78) refers to this ‘ideal speech situation’ (Habermas, 1987) as one of
“egalitarian reciprocity”.
Through discursive rationality people not only become more informed; there is
also a tendency for commitment (‘binding force’) to form toward that which has
good reasons (Habermas, 1974). That is, in their search for agreement, people not
only come to agreement, they come to commitment. So phronēsis, understanding of
and commitment to the good, actually develops in the ideal speech situation.
Participation in communicative action leads to the “deepened self-awareness or
self-presence” cited by Kemmis & Smith in Chapter Two (quoting Dunne, 1993).
While the ideal speech situation in a pure form may well only happen rarely, if at
all, communicative action can nonetheless be an experience of democracy, selfformation, the constitution of meaningful relationships, and solidarity among
participants. Public spheres engender opinion-formation and will-formation.
Habermas (1996a) describes public spheres as sensitising the bureaucratic
system. People in their lifeworlds experience imbalances caused by the system.
They communicate with one another spontaneously and informally and these
communications and developing learnings flow on through the public spheres. An
intersubjective development of understanding about issues is generated that can be
further amplified in other conversations, networks of public deliberation and the
mass media. Through this process, discursively formed views can come to affect,
or ‘sensitise’, parliamentary decision-making. The legitimacy of governmental
decisions and policies is dependent on such flows from public spheres. The
discussion of issues and solutions in the public sphere can be verbal or in writing
(or in other forms), local and face to face, or global and indirect. The informal and
spontaneous communications on the ‘periphery’ of the public sphere, however,
retains a special place in the public sphere, for the meaning and authenticity that
this generates is a foundation of legitimacy.
The connection with developments in distant or global public spheres was
evident in a number of ways in the study reported here. For example, one of the
members of the Coffeehouse and CROW groups dedicated time regularly to
reviewing information and updates online about climate change. About once a
fortnight he sent out an email to his own listserv of scores of people with key
information or ‘good news’ stories about responses to climate change.
Beck (1999) argues that the integration of ecological principles in industrial
societies requires the development of public spheres. These public spheres can
work to challenge the authority of the coalition of bureaucracy, business and
science and the associated paradigm of economic growth (Beck 1999)10. Though
precipitated by awareness of the risks caused by industrial society, Beck regards
this process of challenging as inherent in the Enlightenment and the underlying
principles of modernity. Modernization subjects things – especially claims to
authority – to disembedding and re-embedding and must do the same to itself
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(Beck, 1997, p.13; Beck, 1994). An important dimension of deliberating on the
risks caused by society, of questioning norms and asserting a global environmental
agenda is found in international ‘discourse coalitions’ (Beck, 1999, p. 24, citing
Hajer, 1996). The CROW group has made contact with similar groups in other
cities and towns in the region in order to discuss their understanding of climate
change and possible responses, and to share information that the groups have
compiled. While having little direct contact with others internationally, there is a
sense of solidarity with those sharing similar aims, and international written work
(particularly via the internet) informs our local advocacies. It is worth noting that
Beck (1999, p.25) also cautions that discourse coalitions oriented to causes such as
the environment must assert themselves against powerful counter-coalitions.
What were the forces that had brought the change in media coverage and
political commitment on climate change described earlier? Some of it was the
result of scientific research, which has shown with increasing clarity the effects
that emissions from human activities will have, such as the Intergovernmental
Panel on Climate Change (IPCC) Third Assessment Report in 2001. Some of it was
from the progress of international negotiations, such as the G-8 meeting at
Gleneagles organised under Tony Blair’s presidency in 2005 (G-8, 2005). But a
substantial part of it was the result of the education that had been achieved by the
agents in the activities and discussions of public spheres or social movements, not
only in the immediate local situations of their own community but also reaching
out to regional, national and international groups and movements. This has created
a more informed debate enabling and pressuring local and national politicians and
businesspeople to recognise the irrationality of certain courses of action and
structures of our society and government and to recognise the kinds of initiatives
needed to respond to our shared situation. The polls that were leading to changes in
government direction (Sydney Morning Herald, 2006) were the result of opinion
formation, a form of public, informal, collective and self education, that was
occurring in the public sphere.
Habermas’ views on the relation of developments in the public spheres with the
legislative and policy making process were corroborated by the words of one
senior New South Wales bureaucrat who stated at a 2006 conference of the
Business Council for Sustainable Energy; “Don’t assume that they [politicians and
policy makers] know…[the key facts about an issue].” The agenda development
and clarification of problems and potential solutions by civic associations (and
alternative or unconventional industries) “can have a very big impact on the policy
process.” The bureaucrat encouraged everyone at the meeting to help to define the
problem and could not “underscore enough” the importance of the breadth of
experience and knowledge that advocates for alternative structures have in
developing the understanding of the policy makers. “Community debate does make
a difference in the policy process. It absolutely helps.” Already having the context
and dialogue around a needed policy can accelerate the development of policy
from years to months. The policy formation process involves debate among
perspectives that can be swayed by the knowledge accretion and thematization, and
the proposal of solutions, in the public sphere.
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SOCIAL MOVEMENTS

One of the conceptual frameworks that educators and CROW members can use to
understand their role in sustaining the public sphere is that of social movements.
Social movements set up and emerge from communicative action between people
that results in cognitive, social and personal development of the participants
(Habermas, 1987). Such development is a form of education; an education that
shapes the social structures that learners – citizens – will live and work in.
Understanding the collective extension of individual agency that occurs through
communicative action and builds through social movements can help individuals to
participate in shaping the circumstances of society so that there is less injustice and
greater legitimacy. Participation in social movements provides individuals with an
avenue for the development of praxis as they morally enact the potential to
influence collective action. They might do so through initiating, democratically
participating in, reflecting on, or providing material, theoretical, informational, or
inspirational resources for such collective action. This development of praxis is
also a development of meaningfulness for the individual. For example, one CROW
member volunteered a comment about how their involvement had given them a
greater sense of meaning and purpose in their life. Members of social movements
have a chance to respond to that which they feel is most important historically, and
to address that which is most irrational in their circumstances.
Participants in social movements are not necessarily linked through an
organisation; they may instead be linked through a commitment to collective
identities that reflect particular values (Haenfler, 2004). Cohen and Arato (1992,
p.124) describe the possibility of “‘norm-oriented movement’ that is capable of
positively influencing social change”. Social movements or ‘new social
movements’ are associated with ‘post-materialist’ values (Benhabib, 1996). They
have succeeded in bringing about major changes in large scale political agendas
(Beck, 1994; Benhabib, 1996). Beck (1999, p.18) describes how:
Voluntary organizations play a crucial role in building a global civil society.
They help to generate the public-mindedness and civic trust to open up the
national agendas for transnational, cosmopolitan concerns. And they
constitute a human flourishing in their own right.
Touraine (1987, p.9) even declares that social movements are the “principal agents
of history.” Giddens (1991, p.173, citing Lasch) contends that movements
stimulated by the risks humanity now faces “represent our best hope for the
future...”
Like the public spheres which they co-constitute, social movements are sites of
will- and opinion-formation. Social movements build on communicative action,
including the informal and spontaneous interactions at the periphery of public
spheres (Habermas, 1996a). Part of the strength of the activities that comprised the
Coffeehouse group and CROW was the enjoyment people had in the interaction.
The commitment to broader moral engagement flowed from interaction that was
inherently rewarding.
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Being founded on communicative action, there is a transformative element in
social movements. They provide the sort of social forms which, MacIntyre (1981,
p.153) writes, are the context for the exercise and development of “the virtues.”
They provide a different context, a new setting, for the extra-individual dimensions
of a practice (Kemmis & Grootenboer, Chapter Three, this volume) and hence
opportunities for praxis development.
Giddens (1991) explains that social movements are collective attempts to
reappropriate areas of institutional repression (p.207) and that they challenge
“some of the basic presuppositions and organising principles” of modernity
(p.208). Habermas (1981) similarly writes of social movements as protests against
the roles institutionalized by the economic and administrative systems. He refers to
them as ‘counter-institutions’ and ‘alternative praxis’ (1981). Habermas (1981,
p.37) asserts “these institutions are supposed to counter the party system with new
forms of an expressive ‘politics of the first person’ which, at the same time, is
supposed to have a democratic base”. Beck (1994) refers to the politics of the first
person as ‘subpolitics’, a new dimension of the political with the possibility of
shaping society from below (p.23). In Habermas’ view, the counter-institutions of
social movements reappropriate areas in which collective identities can be formed
and in which participants can try out “new forms of cooperation and community”
(Habermas, 1981, p.35).
Ray (1993) asserts that social movements come into being in response to
problems or crises in the existing order. Habermas (1981, p.35) gives examples of
social movements: the youth, environmental and peace movements. These groups
share a critique of growth and perceive problem situations with great sensitivity
(Habermas, 1981, p.35).
Participants in social movements will be the proponents for much of the change
needed in institutions, society and individuals to achieve sustainability. The
communicative action upon which social movements are built is a transformational
educational paradigm. Education for the young is important, but time is too short
for this alone (Kemmis, 2006). There needs to be an education through the civic
sphere, through a revival of the ‘praxis of civic self-determination’ (Habermas,
1996b) if the necessary changes are to be brought about in time.
Social movements and identity
One of the key ideas in the literature about social movements is that they are sites
of identity formation (Habermas, 1981; Ray, 1993; Calhoun, 1994; Della Porta
2006). Participants individuate through the same acts that build solidarity.
“Language ‘unites through individuation…’” (Habermas, 2003, p.81, citing
Humboldt, 1963). Cohen and Arato (1992, p.359) describe the ‘emergent collective
identity’ associated with dialogue. Habermas (1981, p. 37) even suggests that, “The
significance [of social movements] is hidden in the self-image of the
participants…”. McLaren & Giarelli (1995, p.8) propose that in ‘new social
spaces’ we can forge our identities anew in ways guided in part by our
‘sociological imagination’. The forging of these new identities is related to the
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formation of collective visions of the public good (McLaren & Giarelli, 1995,
p.11). Beck (1997) suggests that such ‘tinkering with’ one’s subjectivity can open
spaces, ways of conceiving of the self, that can then be taken on by others. The
members of the Coffeehouse group spoke of their personal responsibility for a
better, or less dangerous, future, and then developed their identity through
discussion and action. Their action in forming CROW then provided opportunities
for others to take action and in turn develop their knowledge and identity. That is,
as the Coffeehouse group members developed their own praxis, they enabled that
of others. It seems that we depend, for our growth and our praxis, on the formation
of public visions in communicative spaces.
Social movements and deliberative democracy
It is informative to consider briefly the settings for praxis development and groups
such as CROW in terms of deliberative democracy. Della Porta (2006, p.239)
claims that one of the key aims of most social movements is “the development of a
new conception of democracy.” The social forms that we saw associated by
Aristotle with praxis (via MacIntyre) are deliberative and political. They are
similar to the social forms implied in Dryzek’s favoured definition of politics in his
book on deliberative democracy (1990, p.10, quoting Fay, 1975, p.54): ‘“politics’
refers to men’s [sic] deliberative efforts to order, direct, and control their collective
affairs and activities, to establish ends for their society, and to implement and
evaluate these ends”. Dryzek sees this as classical politics. He writes that “As one
moves toward the participatory pole of the spectrum … politics becomes
increasingly discursive, educational, oriented to truly public interests, and needful
of active citizenship” (1990, p.13). Participating in democracy is political. And it is
educative.
Giarelli recognises the deliberative ideal of democracy in his comments on “the
project of public formation” (1986, p.323). He regards the project of public
formation as the point of politics and education:
In this view, education and politics become merged. If democracy is not
something that happens for us, but rather to us, then the political is the
pedagogical and the point of both educational and political practice is to
create … self-cultivating publics and self-governing persons … (Giarelli
1986, pp.322-323).
Giarelli’s ‘public formation’ seems to be synonymous with the possibility of
forming through communication “into a collective subject of the whole” (noted
above, Habermas, 1974, p.255). This image of communication giving form to the
public is supported by the notion of Cohen and Arato (1992, p.370) that processes
of public communication form the we of collective action. Giarelli (1984) and
Sullivan (1982) also write about this orientation in terms of “public philosophy” –
“a system of beliefs and communicative practices through which a society can
develop and maintain a widely shared sense of political meaning and direction”
(Giarelli, 1984 p.10).
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A tradition of working with social movements
One of the traditions closely associated with the development of educational
practice – action research – is conceived in relation to social movements by
Kemmis (1993; 2006) and Kemmis and McTaggart (2005). Kemmis (1993)
explains that a connection with social movements has very much been a part of the
history of action research from early on (predating Lewin). He writes that the
“essential’ nature of action research involved a connection with social
movements…” (p.2 of 7). The versions of action research that he favours (p.3 of 7,
citing Carr & Kemmis, 1986) “aim to make strong and explicit connections
between action research and social movement”. Kemmis (1993), like Carr (2006),
points out that action research can be seen as a modern manifestation of
Aristotelian practical reasoning. Quality (critical participatory) action research and
practitioner research, “will explore themes of pressing contemporary interest,
frequently in relation to contemporary social movements ...” (Kemmis, 2006,
p.471). The praxis-oriented educator seeking to open communicative space with
others to address irrationality – for example, issues of sustainability as they are
being defined in social movements – will likely find that they are enacting
something akin to participatory action research (Kemmis, 2006; Kemmis &
McTaggart, 2005).
THE CONSEQUENCES OF OR FOR OUR PRACTICES

Much of the problem of sustainability has emerged as a result of the
institutionalisation of the liberal individualist viewpoint and a form of objective
knowing that is prejudiced against the subjectivity of moral commitment. This has
resulted in a depoliticized population (Habermas, 1974, p.4). The formation of
solidarity, understanding, opinion and will in social movements and public spheres,
which can be supported by educators, can counter the continued influence of the
limited form of rationality in managerial or bureaucratic rationality. Perhaps
Hoffman-Kipp, Artiles, and Lopez-Torres (2003, p.252) are correct in stating about
teacher learning that “the telos of praxis is to become an organic intellectual and

contribute to a social transformation project.” Such an aim may include an
aspiration to “create and nurture the kind of dialogical communities within which
phronesis can be embedded and which the development of praxis presupposes and
requires” (Carr, 2006, p.433).
Praxis, it turns out, is political. It expresses and realises a commitment to some
ends, whether tacit or explicit. It reviews and reconstructs the social setting from
which it arises (Carr & Kemmis, 1986, p.33). All “educational activities … take
place against a social-historical background and project a view of the kind of future
we hope to build” (Carr & Kemmis, p.39). Educators may want to ask what future
is implicit in their educational activities.
In the process of thinking of themselves in relation to their practice,
practitioners may internalise the concepts and boundaries of their role as it is
defined by the institutions that employ them. These institutions are formed within
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the liberal analytic tradition that views self-interest as more basic than a “shared
moral order” (Sullivan, 1982, p.214). Morally-oriented individuals may want to
problematize and re-evaluate their concepts of their practice roles, especially in
view of the kinds of theoretical and historical challenges discussed in this chapter.
CONCLUSION

The concepts of communicative spaces, public spheres and social movements help
one to understand how to form an ‘alternative praxis’ to that instilled by the
modern ascendancy of bureaucratic and economic rationality. Collective
deliberation upon a shared vision of the good is a powerfully educative activity.
When combined with the commitment that can arise out of such communicative
action, the effects of deliberation can develop identity and solidarity among
participants. It can also contribute, via public spheres, to setting agendas for
governments and other institutions. Even spontaneous and informal
communications can provide opportunities for collectively understanding solutions
for the common interest; understandings that then flow on through communicative
networks to influence others. It seems that these collective relations, deliberations
and orientations, into which the Aristotelian tradition provides insights, offer an
important basis for praxis development. Likewise, they provide an important basis
for making the changes that sustainability calls for.
To say ‘praxis in the context of social movements’ is to shift the concept of
praxis beyond a relationship to an institutionally defined practice and role. It is to
shift the concept of praxis to a historical context and to a relation with the
historical agency of the individual. Praxis may be demonstrated in and have a
focus in a practice, but it is by nature transformative and transgressive. Practical
rationality, with its commitment to the betterment of humanity, accepts the
enactment of a tradition to the degree that this enactment is a fulfilment of the
moral commitment of rationality. Praxis-oriented practitioners work both within
the traditions of their practices and within the wider tradition of disembedding and
re-embedding – of questioning of the reasons for norms – that defined the
Enlightenment and modernity (Beck, 1997; 1994).
We live in a time of social movements and it is through social movements that
many of the most important issues of our epoch are being addressed. An educator’s
opening of communicative spaces with others about big issues, in an institution or
in the civic sphere, particularly in a sustained way, is of significance. In such
spaces not only understanding but also commitment and praxis can be formed. The
role of initiator and facilitator of public discourse, in which the educator recovers
and revitalises the collective praxis-orientation that once was a part of rationality,
can be a powerful fulfilment of their identity.
NOTES
1

Sustainability, like the ‘triple bottom line’ that it is frequently associated with, is traditionally thought
of as having three dimensions; social, economic and environmental. It is a combination of
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practicality and ethics. It aims for justice across groupings of people and across generations. ’Justice
across generations’ means that the environment should provide at least equivalent opportunities for
future generations as for the present one. The practical importance of the economy for achieving the
other dimensions of sustainability is acknowledged here.
2
As described elsewhere in this book (especially Kemmis & Smith, Chapter 2 and Kemmis &
Grootenboer, Chapter 3), Aristotle elaborated the concept of praxis (in the Nicomachean Ethics).
Praxis is guided by the disposition ‘phronesis’, a practical understanding aimed at enacting ‘the
good’ in different situations.
3
‘Education for sustainability’ incorporates and extends environmental education. It combines
‘education about’ the environment with the development of “the skills and capacity to plan, motivate
and manage change towards sustainability within an organisation or industry” (Tilbury, Crawley &
Berry, 2005, p.2). Recently, Tilbury and colleagues have been using the phrase ‘learning for
sustainability’ (e.g. Tilbury & Cooke, 2005).
4
That is, dialogue in which there are “relations of mutual recognition, of reciprocal perspective-taking,
a shared willingness to look at one’s own traditions through the eyes of a stranger, to learn from one
another…” (Habermas, 2003, p.291).
5
There was some concern with having a ‘Greens’ speaker for CROW, which wanted to remain non
party-political. In the end, however, it was decided that her profile on the climate change issue, her
willingness to keep party politics out of the speech and her willingness to come to the event
outweighed the party-political association.
6
The Wagga opening of ‘An Inconvenient Truth’ was more than a month after the national opening.
7
The number of mentions was determined by using the database ‘Factiva’.
8
Carr (2006) notes that even the social sciences have adopted “a methodologically alienated form of
self-understanding…” (pp.428-429, quoting Gadamer, 1975b, p.312).
9
I.e. “the autonomy of action” and “the liberation from dogmatism” (Habermas 1974, p.256). Habermas
(p.17) refers to ‘mature autonomy’ as the historical goal of enlightenment for Kant.
10
Beck asserts that society becomes conscious of the environmental risks created by industrial
modernity in a reflex-like way; hence he writes of “reflexive modernity.” These conditions of risk
also necessitate a reflexive self-determination within society which questions the assumptions of
modernity: “The old … grand coalition of economic growth between the administration, the state,
business, technology and science is no longer viable” (1999, p. 101).
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Exegetic introduction 1: CSU Green – the citizen in the university
Introduction
In the chapter following this introduction I present a publication in which I provide a critical
commentary on the Talloires Declaration, a declaration of commitment to more
sustainable17 practices signed by hundreds of universities around the world. The idea for the
article emerged from my part in the efforts to make sustainability a priority at Charles Sturt
University (where I worked as an Educational Designer) and its practices. In this
introduction, I describe some of those efforts and my actions within them, so the reader has
more understanding of the setting from which the motivation and orientation for the article
emerged. The descriptions in this introduction also serve to show how some of the practical
actions in which I was engaged complement the publications included in this thesis.

My involvement with efforts to make the practices and culture of CSU more sustainable
began in 2003 and reached a high point in 2009-2010, when I had a secondment18 to a
position with some official responsibility for sustainability at the University. My involvement
was informed by my earlier and concurrent experiences of participation in community
initiatives (described in Exegetic Introduction 2) and my experiences and study in the Master
of Arts (Social Ecology) course at the University of Western Sydney (UWS). From 2006, my
involvement was also informed by and linked to my PhD study.

Social Ecology
The Social Ecology course I completed was centred upon the interconnectedness of social,
political and economic patterns (and wellbeing) and the natural environment1920. The course

17

Borrowing from the CSU Energy Manager (described later in this Exegetic Introduction) I would add to the
definition of sustainability given in Chapter 3. I would add that sustainability “is defined as a way of living that
does not in any way [detract from] the opportunity of [other humans and] all other species to carry on their
existence as rightful inhabitants of the Earth...” (Taylor 2005).
From Chapter 3 - “Sustainability, like the ‘triple bottom line’ that it is frequently associated with, is traditionally
thought of as having three dimensions; social, economic and environmental. It is a combination of practicality
and ethics. It aims for justice across groupings of people and across generations. ’Justice across generations’
means that the environment should provide at least equivalent opportunities for future generations as for the
present one. The practical importance of the economy for achieving the other dimensions of sustainability is
acknowledged here.”
18
That is, a transfer from one (substantive) position to another position for a fixed period.
19
The Master of Arts (Social ecology) program is currently described on the UWS website as follows:
http://future.uws.edu.au/__data/assets/pdf_file/0019/82711/Master_of_Arts_Social_Ecology-LORES.pdf
“The Master of Arts (Social Ecology) explores the dynamic interrelationships between the personal, social,
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structured and supported experiences of making changes for social and environmental
improvement. The assessments for units of study generally involved small action research
projects in which students strove to put into place a change, to improve some aspect of
their work, community or personal situation, related to a theme of the unit. Attending
residential schools was a requirement of the course. At the residential schools, students
experienced being with and interacting with others who were “seeking to influence our
shared future – imaginatively, collaboratively, ethically and effectively”. In the course I had
my first exposure to critical social theory, the idea of analysis of power in society and
transformative learning. The experience of the course felt meaningful and important not
only personally, but in terms of making a difference for the broader community. I can
remember my excitement at reading an article by Kemmis (I do not have a record of the
specific article) that described action research and Habermas’s concepts of the ideal speech
situation and the democratic nature of, and will formation in, uncoerced discussion.

One mini action-research project that I took up in a Social Ecology unit of study was in
response to my perception of the need for changes to build sustainability at our University.
About 2003, I had put a question about sustainability on the agenda for the annual meeting
of our work department (at that time called the Centre for Enhancing Learning and
Teaching), for discussion with a senior executive. The discussion was to refer to our
responsibilities in relation to the University’s Strategic Plan. It appeared that the question
about sustainability was interpreted by the senior executive in terms of the continuation of
the institution, rather than a state in which the University would effectively take
responsibility to avoid negative impacts from its practices (and model and educate about

environmental and ‘spiritual’. We acknowledge that everything we do as individuals affects others and our
shared communities and environments. We regard ourselves as parts of the systems (local and global) in which
we live, and that we need to take responsibility for our roles within them. Key theme areas include cultural
action, sustainability education, ethical leadership, organisational development, transformative learning and
applied spirituality.
“This course is for those who think that achieving ecological, social and personal sustainability will require a
shift in values and attitudes, rather than just more scientific knowledge and technology. It is for social change
activists who want to be more effective in working with transformation within organisations and communities.
It is for those seeking to influence our shared future – imaginatively, collaboratively, ethically and effectively.”
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such a state). The University’s Strategic Plan at that time included some mention of
sustainability, but when I sought to appeal to that statement, a senior staff member said
something to the effect of ‘we can’t be orienting ourselves to something just because
someone put a word on paper’. It was in this setting that I decided, for one of my Social
Ecology units, to focus on contributing to the University’s understanding of, and action for,
sustainability.

I began a literature search about sustainability at universities as part of the Social Ecology
unit, and, being new to the field, was surprised at the amount of scholarly work that had
been done in the area. I noticed in particular a number of sources dedicated to campus
sustainability. I emailed the director of our department, sending her21 an academic review
of the sources related to case studies of campus sustainability, as a way of showing that
there was actually a field developing around the topic, and to suggest that there was
credibility to such pursuits as demonstrated by the scholarly approach and the practical
examples represented from other universities. I began to prepare a document for the
University’s Senior Executive Committee22 that would argue the importance of a
sustainability focus for the University. My paper drew on: the aims and values of the
University’s Strategic Plan; calls for action from figures such as then Secretary General of the
United Nations, Kofi Annan23; the precedents of other universities taking action; and
benefits (including reputational) to CSU. When I found soon afterward that the University
was hiring an ‘Energy Manager’, largely with the intent of reducing the use of energy and
other resources, I felt that the argument I was putting forward (and action I was calling for)
was redundant in light of the understanding and action shown by the Senior Executive
Committee. I therefore changed my topic for the unit of study. The rationale put forward by
CSU’s Facilities Management to establish the Energy Manager position, I learned later, was
that it would pay for itself in savings as the Energy Manager would lessen the approximate
$4 million annual energy and water costs of the University. Even though I did not send the
paper to the Senior Executive Committee, I grew in my sense of the power in practical terms
21

To lessen the chance of identifying some of the characters described in this chapter, pronouns may not
reflect actual gender.
22
The top decision making body of the executive functions of the University.
23
who stated that “Our biggest challenge in this new century is to take an idea that seems abstract sustainable development - and turn it into a reality for all the world’s people” (UN 2001).
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of building an argument on logic, drawing on external examples and credible literature and
– appealing to shared aims – to call for action or change.

Chemistry teaching team
In my work role as an Educational Designer I was also learning about the power and
potential of scholarship, research and collaborative deliberation. On a suggestion from a
colleague, I attended a conference on, and began to read about, the scholarship of teaching.
This led to my being included in a team of (mainly) chemists who were using a group
reflective process toward a group teaching portfolio. The team voluntarily committed to a
series of regular collaborative reflective meetings over several months (informed by some
explanation of the action research process). The team members found that, as they left the
authority of their different positions at the door, in their meetings a synergy developed:
As a group, we found that a momentum developed in our meetings – the
interaction stimulated ideas that at times led in unexpected directions. Without
question, the synergy that evolved helped to reveal our individual biases and
preferences. By exposing these biases, we were able to extract and examine the
most important issues for us as educators. (Adlong et al. 2003, p. 8)

The Chemistry team researched their teaching, through the perspective of their students, as
well as their team deliberative process (Adlong et al. 2003; Adlong et al. 2004). Interviews
with students, and also with the team about their process, were conducted, transcribed,
coded and analysed and the results published. I was the primary drafter of a plan for (two)
small grant proposals, which were funded, in part to extend and support other groups in
similar experiences; the project was reported in Adlong et al. (2006). One group that was
initiated with some help from the Chemistry teaching team used the process to focus on the
development of the graduate attributes of their students (Savocchia et al. 2009).

The thrill of collaborative deliberation, research and publication motivated me (precipitating
a latent desire) to consider a PhD candidature. I successfully applied to enter a PhD program
with our University. I expected that my topic would be a further exploration of the
phenomenon (of collaborative reflection, learning and action) that we in the Chemistry
teaching team had experienced, though in different settings or at a different scale. I thought
that the phenomenon might be explored in terms of organisational change. Through a
number of early discussions, however, my supervisor noted the strength of my interest in
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fostering ways of living that enhance rather than degrade our natural environment and
helped me to understand that this could also be a focus of my project. Sustainability, or the
notion of improving what we humans do so that it fosters the condition of the environment,
and hence the wellbeing of future generations (as well as ourselves), imbued my PhD
project and its focus on mitigating climate change24.

I would find, however, that my tacit notion of me as a (novice) researcher conducting a
research project would give way to the sense of me as a participant in the civic sphere,
drawing on whatever intellectual resources that I could, towards collaboratively formed
aims - formed in public discourse - acting and using peer-reviewed publications to report on
and extend the collaborative project (the concepts of praxis, phronesis and practical
philosophy discussed in Chapter 3 were a turning point in this transition). The weight
(location) of identity shifted from being a researcher in an engaged mode, towards being a
participant in the civic sphere, developing the fullness of my humanity (in relation to the
shared aims), which included: drawing from others’ scholarship; analysing events and facts,
discussions, and intuitively sensed possibilities; acting in practical ways; and constructing
arguments/publications that furthered the deliberatively (and globally) defined directions
needed to lessen risks for life on earth.

Some initial involvement with the University’s sustainability commitments
While I was in the early stage of my PhD candidacy, I learned that the person who had filled
the new position of Energy Manager described above was in fact someone I had met socially
and a good friend of one of my main collaborators in the community (for my study). The
Energy Manager was preparing a submission to the University Council, the University’s
governing body, responsible to the Governor-in-Council of the state of New South Wales.
The paper was entitled ‘CSU Environmental commitment: The attainment of a sustainably
functioning university’. He was proposing, among many other things, that the University
24

The abstract for my research proposal was: Using a qualitative, action orientation, this project studies
methods of facilitating the development of agency in addressing environmental problems. The focus will be on
responses to the emblematic issue of climate change, with a local geographical emphasis. Constructivist
interviews and participant observation will be conducted and participatory inquiry groups and network
relations facilitated. The ‘intervention’ will be conducted with the intent of promoting reflexive learning and
social capital, as well as environmental awareness and effective actions. Participants’ processes will be
analysed in relation to the use and development of discourses, norms and solidarity, meaning and power. The
thesis will present and analyse case studies of these interventions.
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commit to becoming carbon neutral25 by 2015, through a combination of reductions in
energy use (energy efficiency), purchase of green power (electricity generated renewably)
and the purchase of carbon offsets (for example, tradeable credits from tree planting). He
also recommended that the University become a signatory to the Talloires Declaration. In
providing some feedback on the 38 page draft paper I asked, “What about noting the
possibility of linking with similarly-oriented groups in communities around the campuses?” I
also suggested that a revolving fund be considered, which would be used to finance energy
saving investments with short payback periods. As noted in Chapter 3, the Energy Manager
spoke at one of the meetings of the ‘Campus Climate Care’ group, a collaborative inquiry
group that I convened as part of the engagement of the early stages of my PhD candidacy.

Also, as reported in Chapter 3, the Campus Climate Care group’s considerations of what
could be done in the University to lessen climate change led me to make contact with a
senior member of the University with relevant responsibilities on a couple of occasions. I
also sent this executive manager the second of the presentations to my school as part of my
PhD candidacy (‘Education, Sustainability and Praxis’), in which I conveyed challenges from
the EfS literature to conventional conceptions, within educational (and other) institutions, of
what education for sustainability entailed. For example, in the presentation I stated that EfS
is now recognised as less about teaching content about sustainability and more about
cultivating “the kind of experience that is necessary if we are to nurture personal or social
transformation towards sustainability through learning” (Sterling 2004a, p. 52). At this slide
in the presentation I also wrote that the sort of experience Sterling was referring to might
be called “education for mobilisation”. Part of the text of my email to the senior executive
was,
I think some of the points here from the education for sustainability literature
suggest the possibility of more conversations between the civil communities
and the university[,] learning together (in part through the process) what
sustainability really entails.

A new version of the University’s Strategic Plan, which was to be implemented in 2007,
again contained commitments about sustainability. By this time, the University seemed

25

meaning that an entity’s “net associated emissions are equal to zero.”
http://www.climatechange.gov.au/climate-change/carbon-neutral/national-carbon-offset-standard-ncos
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more wedded to these commitments than they had with the previous Strategic Plan, and a
major part of one of the ‘Enabling Plans’ (plans that worked out details and enablers for the
Strategic Plan) was about the commitment to sustainability. This Enabling Plan was to be
called the ‘Institutional Development Plan’ (IDP). It identified tasks, sub-tasks, objectives
and responsibilities to realise the University’s commitments to “Economic, social and
environmental sustainability, including the responsible stewardship of resources...” (and
also to “social justice”, “ethical practice” and “global citizenship”).

A colleague put me in touch with the group developing the sustainability part of the IDP and
the group allowed me to join in the final stages of drafting the plan. The group members
accepted a number of my suggestions for the ‘sustainability plan’. For example:


In relation to the idea of developing an environmental action plan for each of the
University’s campuses26, they accepted my suggestion for the addition of “Internally
publicise projects and seek staff contributions”;



In relation to the sub-task to “Establish environmental committees on each campus
to oversee issues such as minimisation of waste and reduction of energy usage” they
accepted my suggestion of the addition of
o “Explore means of pooling and actualising the substantial staff and student
goodwill in these areas” and
o

“Communicate reasons, plans and progress with various aspects of
organisational sustainability to the staff and community; e.g. have a staff
inreach program”;



In relation to the draft’s subtask of “Staff to be empowered and encouraged to take
carriage of new proposals for sustainability (as part of making sustainability part of
the curriculum”, they accepted my suggestion of the addition of “Create network for
staff to voice concerns and contributions around sustainability of the organisation.”

Each of these and other suggestions became part of the Institutional Development Plan,
which served as an Enabling Plan for the University’s strategies for approximately four years.

26

CSU is multi-campus University
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As a result of the changed Strategic Plan and a renewed intent to show that the University
was delivering on the commitments in the Plan, the University went through a several year
process of revamping its conception and articulation of its graduate attributes. It drew
together advisory groups to form guidelines for how each of the attributes (such as
global citizenship, cultural competence with Indigenous people, and understanding of
financial, social and environmental sustainability) was being formed in the University and its
curriculum. As sustainability was now considered a graduate attribute, and so in the realm
of learning and teaching, I was allocated time in my role as an Educational Designer to work
with the senior academic who had the task (over a year) of reporting to Academic Senate
how these varied graduate attributes were being and could be cultivated. Perhaps it was
partly because of our discussions, about the crucial role of reflexivity27 in enabling a deeper
form of engagement with sustainability, that reflexivity figured strongly in his report to
Academic Senate.

CSU Green
In order to implement the less curriculum-oriented commitments about sustainability, a
Sustainability Program Committee was formed by the University. I was invited to join when
it formed and continued as a member of the SPC for three and a half years. The committee
was an important part of the governance structure relating to sustainability issues in the
University. In the initial meeting, members took the decision to approach the Senior
Executive Committee for funding to meet the sustainability commitments included in the
Institutional Development Plan. The result was an annual ‘Sustainability Levy’ on the
Faculties and Divisions of the University that raised approximately $200 000 each year to
enable the implementation of sustainability initiatives. The Committee also recommended
that the Vice-Chancellor sign the Talloires Declaration on behalf of the University, which he
did a few months later. After a few meetings, the Committee decided to recommend, based
on a presentation of the Energy Manager, that a sustainability office be set up within the
University. The new office would be funded from the Sustainability Levy. Following some
additional months of collectively drafting the brief of the sustainability office, and gaining
approval from the Senior Executive Committee, expressions of interest were called from
staff members of the University, for a secondment to the position of manager of what was
27

Reflexivity can be defined as an awareness of the assumptions underlying, and the social, cultural and
historical shaping of, one’s practices and outlooks.
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to be called CSU Green. The shortlisted candidates were interviewed in the later part of
2008.

I was successful in gaining the secondment as inaugural Manager of CSU Green and served
in the position for two years. There were many initiatives that were implemented in those
two years, both large scale and small. One example of the smaller initiatives was to lend
small energy meters to staff so they could learn how much energy their desktop electrical
systems used and the savings that could be achieved through turning off equipment and
turning off standby power28. Also to assist in turning off standby power, over 100
powerboards with switches were provided free to staff members on request for their office
equipment. These allowed staff members just to flip the switch on the powerboard to turn
off standby power when leaving the office, rather than having to climb under their desk to
disconnect their equipment at the wall. Through monitoring that I did on a number of
computer systems while in CSU Green, we established that standby power, which is wasted
power, could be as much as one third of the energy consumption over a year for an average
CSU personal computer system (see factsheet on computer energy use, which I and other
members of a staff engagement program that I was convening put together, in Appendix 1).

Within the first several weeks of becoming Manager of CSU Green it became apparent,
through talking to staff on various campuses, that a central question was how they could
access funding (many were aware of the pool of funding formed by the CSU Sustainability
Levy) for ideas to decrease the environmental impact of their department or facilities or the
impacts of the University more generally. I reported this to the Sustainability Program
Committee29 and was given approval to develop a system for internal grants. The resulting
annual competitive Sustainability Grants program was allocated $100 000 and open to
applications from staff or students for proposals the furthered the sustainability goals of the
University. This was one of the early successes of CSU Green. The Sustainability Grants
encouraged groups of staff (and sometimes students) to consider how some aspects of

28

Standby power is the power that many electrical devices use when they are turned off but still connected to
mains power.
29
one of my lines of reporting was through the Sustainability Program Committee
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University practices could be improved, to think through details (and estimate costs) for a
proposal for funding, and to manage or oversee the implementation.

I spent much time as Manager of CSU Green working with applicants or prospective
applicants on their plans for the Sustainability Grants. Within the first group of successful
applicants, there were, for example, initiatives to change to much more efficient (and
cooler) lighting in a studio for training TV production students, to monitor the computer
energy use of staff of a school to bring about decreased consumption, to install a rain water
tank to wash cars at the depot, to fund vegetable gardens for groups of students and to
develop an education campaign to complement the University’s waste management goals.

As CSU Green Manager, I also posted regular messages for the University community in the
daily internal news service. These were short messages on a variety of topics, sometimes
reporting on achievements of the University (for example the large reductions in water
usage on some campuses or a grant won), sometimes notifying about upcoming events and
sometimes providing information or perspectives that could inform people who were
interested in, or might be willing to, lessen their environmental footprint. Judging from the
emails, phone calls and face-to-face conversations I had, a substantial percentage of staff
was interested in putting in place environmentally friendly practices. One message, for
example, was:
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Subject:

CSU Green - Saving ‘Embodied Energy’

Message: As there is energy that goes into the production of the many goods we use daily, each
time you avoid using a plastic water bottle, sheet of paper, disposable cup or other item
you save energy. Even the water that we use has ‘embodied energy’ that was involved in
extracting, purifying and transporting it. You may have heard that the energy embodied
in a plastic water bottle is equivalent to driving a few hundred metres.
So thank you for your efforts to take a reusable mug to coffee, refill a water bottle, print
double-sided and (in the residences) have a shorter shower. And thank you also to those
who consider embodied energy in decisions about purchases.
CSU Green has been established by the University to act as a hub of communication and
coordination for the University's sustainability efforts. Visit the website at
http://www.csu.edu.au/services/green/index.htm The Manager can be contacted at
wadlong@csu.edu.au

The title and dates of a number of the other messages are in Appendix 2.

During the time I was Manager of CSU Green, the counter-movement to the climate action
movement reached a fever pitch, especially around debates about a carbon tax. Climate
denialists’ ideas were given a great deal of attention in the media. Distortions of the
messages of mainstream scientific analysis were having an effect on people’s opinions. I
suggested to my supervisory team for CSU Green, including a senior member of the
University, that some statements from the University could clarify the science [and possibly
the support among economists for a carbon tax] with the aim of dispelling some of the
distortions. The senior staff member was willing only to have statements made when the
statements were in the area of staff members’ disciplinary expertise.

In parallel with the formation and actions of CSU Green, Facilities Management was
implementing a number of important initiatives. One very significant one was the Energy
Loan, a fund of $3 million to support investments that had payback periods of seven years
or less. Another was the beginning of a detailed annual report that was made public on the
University’s cost, consumption and progress in relation to electricity, water and gas use, and
other environmentally oriented targets. Equipment that had to be replaced was replaced
with much more energy efficient versions. New building management systems were put in
place, allowing monitoring of a building’s energy performance from remote locations.
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Energy use per square metre, and particularly water use per campus were reduced.
Hundreds of thousands of dollars were saved through these efficiencies. In one case, an
investment of $300 000 in energy and water retrofits on the largest campus30 was expected
to save in the order of $80 000 per year. Facilities Management also worked with architects,
contractors and engineers to ensure that new buildings were built to 5 Green star, or in one
case even 6 Green star (‘world-leading’), rating (Green Building Council Australia 200931).

The documentation of the energy and water savings and their value provided evidence that
supported the plan for carbon neutrality. While the University’s Institutional Development
Plan stated the target of being carbon neutral by 2015, I felt that it was necessary to show
the economic feasibility of the target if it were to be retained (through a period of several
years of competition with other priorities in the University). In a paper to the Sustainability
Program Committee, I provided more detail and cost estimates for different options for
carbon neutrality32, showing that the savings in energy consumption would more than pay
for carbon credits (from tree planting, renewable energy or the like) to offset the emissions
of the University (as suggested by the first Energy Manager33), which Facilities Management
had now carefully quantified. I intended the paper, in part, to lessen the risk that the
necessary funds would not be set aside from the savings and, when the time came to pay
for greenpower or carbon offsets, these might seem like an unacceptable expense. It
seemed likely that a number of members of the Senior Executive Committee, who would
make budgeting decisions at this level, would retire within a few years. A strong
commitment to carbon neutrality might outlast such changes.

The Sustainability Program Committee provisionally accepted the paper but wanted to have
the calculations and proposals confirmed with a more in-depth analysis. A task group of
members of the committee was formed, comprising myself, the new Energy Manager and
an Economics Professor with interest and background in environmental economics. The
30

through a third-party ‘energy performance contractor’ who, for example, installed many low flow
showerheads and low energy lightbulbs.
31
http://www.gbca.org.au/news/news/charles-sturt-university-building-achieves-a-6-star-green-star-rating/
32
I clarified that carbon neutrality, in these discussions, did not include calculation of the embodied energy
and emissions in the products we used, as these would be difficult to calculate and offsetting them might be
an overly ambitious goal at this time.
33
The first Energy Manager had left the position and a new Energy Manager was now in place.
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production of the report involved major contributions from all members of the task group
and was a major part of my work over several months. As a result, a 23 page document was
produced, setting out the rationale for carbon neutrality (in terms of needed global
greenhouse emission reductions and benefits to the University), comparing our
commitments to those of other universities, and recommending the building of the
University’s energy and water savings investments and then investing in carbon neutrality.
The paper was forwarded to the Senior Executive Committee who thanked the task group
for the quality of the paper and accepted most of its recommendations. Thus, not only was
the case for carbon neutrality [entrenched] but the case and resolve for further energy and
water investments was strengthened. One could say that the paper was a form of education
for those involved in reading and writing it. The academic member of the task group, with
our permission, slightly amended the paper for presentation at a conference and then
publication in a journal (‘Reducing the carbon footprint of Charles Sturt University’, Parton,
Adlong & Maher 2011).

At the end of CSU Green’s first twelve months, it was reviewed and then on the basis of the
review findings incorporated as part of the Division of Facilities Management. The logic for
this was that the activities and aims of CSU Green were closely aligned with the activities
and aims of parts of Facilities Management, particularly those of the Energy Manager and
the Energy Project Officer. Also, CSU Green had been somewhat isolated (though called an
‘office’, I was the only staff member) and had an unclear line of reporting. Incorporation in
Facilities Management provided closer association with the Energy Manager and Energy
Project Officer, who were now considered part of CSU Green, clarified the lines of reporting,
and strengthened the administrative support for me.

Based on the achievements of the University, I compiled two applications, with some
assistance from my new team, for awards in the latter half of my period as Manager of CSU
Green. The applications reported on: the energy and water savings and ongoing level of
investment in further savings through the $3 million Energy Loan scheme; the detailed and
public annual Sustainability Scorecard showing energy and water usage trends, with details
of flights and car travel, and resulting emission trends; a campus-wide composting scheme
initiated by Facilities Management grounds staff; the annual Sustainability Grants system;
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various staff engagement and awareness programs; tree planting initiatives; the
environmental rating of new buildings constructed; new building management systems; the
Sustainability Levy; and more. As a result, CSU achieved ‘Bronze Status’ with the NSW
Sustainability Advantage program and was the winner in 2010 of the inaugural Green Gown
Award Australasia in the major category “Continuous Improvement – Institutional
Change”34. These awards recognised achievements of the University as a whole; my action
within CSU Green was just one component of the overall work.

As the end of my second year of secondment in the CSU Green Manager position
approached, the University had not reached the point of being willing to make the position
permanent due to the ongoing costs involved. At our University there is a limit of three
years for a secondment. I judged that the University would probably still not be ready to
make the position of CSU Green Manager permanent at the end of the three years, so by
continuing in the position I could risk my substantive position as an Educational Designer. I
decided to return to my role as an Educational Designer at the end of two years. Three years
after I left, the position was finally made permanent.

During my time as CSU Green Manager, I found that amongst most senior managers the
notion of reflexivity was a bit foreign or was not regarded as important as behavioural and
infrastructure (utility-based) targets. This perspective was reflected in other interactions as
well. At one point when planning a program to encourage sustainability orientations and
practices within the departments of the University, I was asked “Why get people involved in
dialogue?”35 This suggested that staff involved with implementing sustainability
commitments did not appreciate the growth of commitment amongst staff and the creative
solutions that might come out of the dialogue process. The more technical and bureaucratic
structuring of the process meant that less attention was given to creating settings for staff
or students to review and possibly change their own beliefs.

34

As reported here http://www.acts.asn.au/index.php/programs-and-initiatives/ggaa/green-gown-awardsaustralasia-2010/
35
Which didn’t sit easily with me when, as described in Chapter 3 [Enabling Praxis] (p. 220), “I formed my
research questions largely around creating conditions to support the quality or ‘symmetry’ of dialogue.”
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The technical orientation to sustainability did not make visible ‘extra-individual’ elements;
as Chapter 3 (Adlong 2008, p. 218) suggests –
Part of the problem might have been environmental programs in schools and
elsewhere that focused mainly on the individual dimension of practice and
neglected the extra-individual and intersubjective dimensions (Kemmis &
Grootenboer [2008])... Many environmental education and behavioural change
programs did not ... orient people towards addressing some of the social and
cultural prefigurings of their practices that Kemmis and Grootenboer
describe...

The University initiatives were not oriented to democratically developing perspectives (and
identity) beyond tacit world views shaped by institutions, media and commercial interests
and the objectivist, individualistic paradigm of modernity. Without discussing these
prefiguring dimensions with others, it was less likely that participants would find their praxis
orientation, which would likely be political. The University did not recognise the need for,
and power of, people mobilising in relation to environmental issues, of gaining
concientización (Clover 2002). The University was reluctant to address political elements
and distortions in the public sphere. This was partly due to the success of the climate
counter movement in making climate change a politically polarising issue, in which
conservatives now tend to be antagonistic against the science and need for action (McCright
& Dunlap 2011).

Probably one of the most important contributions I made as Manager of CSU Green
occurred near the end of my secondment. In 2010, senior staff were coordinating the
planning and drafting for the next Strategic Plan, which would come into effect the
following year. We learned that there would not be a section in the new Strategic Plan for
sustainability commitments. The Institutional Development Plan and the Sustainability
Program Committees, which had structured and provided the rationale for actions for
sustainability at the University, were to be discontinued. Apparently, perhaps partly because
of the achievements and recognition that had been gained, some of the senior executives
felt that the job was already completed (rather than just beginning!).

I contacted people on the campus environmental committees and others who I thought
would be concerned at this turn of events and asked if they would be interested in speaking
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to the Vice-Chancellor and in sending in submissions about ways that sustainability
commitments could be affirmed in the structure of the new Strategic Plan. I sent around
some draft proposals for inclusions. Quite a number of people responded that they were
interested.

About eight staff members, including me, met with one of the Vice-Chancellor’s deputies,
who was acting in the Vice-Chancellor’s role at the time, to discuss the need for inclusions of
statements of sustainability in the strategic and possibly another official plan. Part of the
message of a number of the staff was that, when seeking to persuade or encourage others
to take actions in accord with the University’s commitments to sustainability, it had been
important to be able to refer to parts of the highest level statements of values and aims of
the University. Soon after, I organised another meeting, this time between about twelve
staff and the Vice-Chancellor. These staff conveyed to the Vice-Chancellor that there were
still wide gaps in what needed to be done; we were just at the beginning of our journey. As
a result of these meetings and related submissions (as an email from the DVC indicated),
sustainability commitments were once again included in the Strategic Plan, and approval
was given for a Sustainability Enabling Plan (one of about five Enabling Plans) and for the
formation of a Sustainability Advisory Group, which would report directly to the ViceChancellor. Within a year, a new Vice-Chancellor had stepped into the role and arranged a
reworking of the Strategic Plan. In the plan that resulted, sustainability commitments
merited a section and include the commitment to carbon neutrality by 2015. At the time of
writing, the Sustainability Enabling Plan is still in place, as is the Sustainability Advisory
Group. We helped to keep the momentum of the sustainability commitments through a
change of Vice-Chancellor and all four Deputy Vice-Chancellors (over a period of about three
years).

Conclusion
The University made firm commitments around sustainability, established related
administrative systems and achieved many worthwhile reductions in waste, water and
energy. The predominance of a technical, behaviouralist view, however, meant that the
University’s initiatives were limited in some ways. There was little acknowledgement of how
commitment (and identity) could be formed in discussions in which participants set their
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own agenda. An apolitical, behaviourist orientation did not cultivate opportunities to raise
consciousness of the underlying circumstances and factors with sustainability issues. Such
consciousness could have enabled participants to choose better actions for change with a
view of the whole system that was producing the situation.

It could be said that the behavioural change orientation eliminated the steps of the action
research process that involve understanding a problematic situation as a product of
material, cultural and political conditions (Kemmis & McTaggart 2005). Chapter 4 brings to
light these important formative elements, and increases the likelihood that proponents of
sustainability in universities put more emphasis on reflexivity. As a result there may be more
facilitation of processes in which staff and students may recognise (and respond to)
formative elements in their own and others’ lives.

Chapter 3 discusses, via MacIntyre, a bureaucratic, individualistic conception of people that
has been ascendant in modernity. In line with this way of thinking, the administrators at our
University were more interested more in getting people to follow particular environmentally
friendly actions than to fathom a way of life, a self-concept and a science that is oriented to
the development of the common good. For the most part, the University initiatives did not
challenge, and may have reinforced in some ways, the roles “institutionalized by the
economic and administrative systems” (Adlong 2008, p. 232).

The orientation of the University did not appreciate the importance of social movements in
which people can be immersed in new norms and ecologies of practice (Kemmis et al. 2012;
Kemmis & Mutton 2012), as the submission in Chapter 6 will discuss. The instrumental
orientation of the University did not appreciate the reality, given the scale of the issue of
climate change and the embeddedness of economic and institutional patterns (and
interests), of the need for and power of people mobilising (Clover 2002). The orientation
risked having people feel good about changes at the individual or behavioural level and, as a
consequence, not feeling the need to act collectively for the structural changes required to
avoid dangerous climate change. The orientation might conceal the fact that power is
involved, that there are special interests that use their power and influence in the media
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and politics to avoid the changes that are in the interests of not only Australian citizens, but
also global citizens and justice.

Many of those who might be interested in reading the article presented in Chapter 4 – for
example university administrators (in different institutions) who have recognised that the
commitment expressed by the Talloires Declaration is important – would not have a
background in social theory literature and might recoil at an overtly ‘critical’ perspective, or
at the language of ‘critical social theory’. I sought to minimise the background of such
literature needed to understand the article.
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Chapter 4: Rethinking the Talloires Declaration

This chapter is a pre-published version of:
Adlong, W. (2013). Rethinking the Talloires Declaration. International Journal of
Sustainability in Higher Education, 14(1), 56-70. doi: 10.1108/14676371311288958

This article is © Emerald Group Publishing and permission has been granted for this version
to appear here. Emerald does not grant permission for this article to be further
copied/distributed or hosted elsewhere without the express permission from Emerald
Group Publishing Limited. The published version of the article can be accessed via
http://www.emeraldinsight.com/doi/abs/10.1108/14676371311288958
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Rethinking the Talloires Declaration
Abstract
Purpose
The purpose of this article is to critique constructively and complement the Talloires Declaration with a focus
on social and cultural elements that shape action. These elements are important to achieving the needed
response to the environmental issues that the Talloires Declaration highlights. While the Talloires Declaration
has been significant and successful in a number of ways, it does not make clearly visible the social conditioning
that - beyond information and knowledge about issues - has such a determining influence on action and
environmental literacy.

Approach
In this article the action and change the Talloires Declaration seeks to achieve is considered against a backdrop
of selected social theory and education for sustainability literature. This literature provides insights on the
social change that is part of bringing about environmental improvement.

Findings
Patterns of thinking and acting that determine whether action on the environment is taken, an important
aspect of environmental literacy, are on the whole determined intersubjectively and reside in perspectives and
orientations that are largely tacit. Guidance to university staff to achieve the aims of the Talloires Declaration
should keep in focus the need for transformation of social and cultural conditioning and entrenched,
unquestioned perspectives and ways of being that strongly influence student and staff action. Staff committed
to sustainability will want to consider modes through which such transformation can be fostered.

Originality/value
For those concerned with the Talloires Declaration, this article offers considerations important in orienting
universities’ responses to urgent environmental issues. Few articles have proposed that this foundational
document for university commitments to sustainability needs to be rethought with the benefit of passing time
and in view of a wider, and largely subsequent, literature.

Introduction
To sign the Talloires Declaration (1990) is considered a major signal of a university’s commitment toward
sustainability (Wright, 2010; 2002; Davidson, 2010; Calder and Dautremont-Smith, 2009; Beringer et al., 2008;
AASHE, 2008; Moore, 2005a; Shriberg and Tallent 2003; Shriberg, 2002; Walton, 2000; Walton et al., 2000;
Walton et al., 1997; Bekessy 2002; DeAngelis, 2009). As of October 2010, 429 universities around the globe
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were signatories to the Talloires Declaration, (University Leaders for a Sustainable Future, ULSF -a, n.d.), with
25 universities having signed in 2009 (ULSF-b, n.d.). Even after twenty years, it remains a commitment that is
considered sufficiently current and worthwhile to sign. The Talloires Declaration still figures centrally in the
policy documents of many universities and signing the Declaration is one of four indicators of ‘sustainability
initiatives’ used in a recent assessment of universities in the United States (DeAngelis, 2009). Signing the
Declaration also serves as a form of internal and external communication of a university’s commitment to
action.
The Talloires Declaration begins with a statement of deep concern for a number of forms of environmental
degradation that “threaten the survival of humans and thousands of other living species”
(http://www.ulsf.org/talloires_declaration.html). These environmental problems are attributed to
“inequitable and unsustainable production and consumption patterns that aggravate poverty in many regions
of the world”. The Talloires Declaration states that urgent action is needed to reverse these trends and create
“an equitable and sustainable future for all humankind”. It asserts that universities must play a major role in
ecological restoration and in the adoption of environmentally sound industrial and agricultural technologies.
University leaders have the responsibility, according to the Declaration, to mobilize internal and external
resources to ensure that their institutions respond to the challenge.
The points from the Talloires Declaration summarized thus far form a Preamble to a statement of ten actions
that the signatories agree to take. These actions include commitments to work with internal and external
stakeholders, to work with schools, to take cross-disciplinary approaches, to develop the ability of staff to
teach environmental literacy, to set an example of resource conservation, to establish programs to produce
expertise in relevant fields, and to raise awareness in internal and external fora of the need for action. One
phrase is repeated in the Preamble, and in the list of agreed actions, with slight variations and hence serves as
a sort of core expression about the responsibility of universities to sustainability through “education, research,
policy formation, and information exchange” (Preamble, Action 2 & Action 6). In all, the Talloires Declaration is
only just over 500 words long.
The Talloires Declaration had been preceded by a number of conferences, declarations and research groups
and programs on the environment (Wright, 2002; Caldwell, 1990; Sauvé et al., 2007). These include the:
• 1948 establishment of the International Union for the Protection of Nature (IUPN) (later became the
International Union for the Conservation of Nature and Natural Resources (IUCN) and then the World
Conservation Union);
• 1949 International Technical Conference on the Protection of Nature;
• 1962-1972 International Biological Programme (ecological research);
• 1968 Biosphere Conference - “the first intergovernmental forum to discuss and promote what is now
called 'sustainable development'” (UNESCO, 1993, p. 4);
• 1969 establishment of the Man and the Biosphere (MAB) research programme (as a result of the
Biosphere Conference) (UNESCO, 1993);
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• 1972 Stockholm - United Nations Conference on the Human Environment, leading to the formation of
the United Nations Environmental Program (UNEP);
• 1975 Belgrade Workshop and Charter on Environmental Education;
• 1977 Tbilisi Intergovernmental Conference and Declaration on Environmental Education;
• 1980 World Conservation Strategy (prepared by the IUCN);
• 1987 Moscow Environmental Training and Education Congress, leading to the International Strategy
for Action in the Field of Environmental Education and Training in the 1990s;
• 1987 Our Common Future (‘Brundtland Report’) – The World Commission on Environment and
Development
While some of these addressed education and even higher education (UNESCO, 1988), the Talloires
Declaration was the first international declaration by university presidents on their institutions’ responsibilities
to respond to the world’s environmental situation (Wright, 2004; Bekessy, 2002). Approximately two years
after the Talloires Declaration, the ‘Earth Summit’ (United Nations Conference on Environment and
Development) was held in Rio de Janeiro. This resulted in Agenda 21, which laid out a program for all levels of
education in Chapter 36, including objectives for reorienting education towards sustainable development. This
did not, however, arise from a gathering of university leaders nor have the focus on tertiary education of the
Talloires Declaration.
While visionary, the Talloires Declaration is also, of course, a product of its time. As part of the collaborative
efforts among the world’s universities to address the environmental crises noted in the Declaration, it is worth
taking a constructively critical perspective on the Declaration twenty years on. Such a perspective is taken in
this article, while remembering the good that the Talloires Declaration has achieved, for example in giving
legitimacy and internal leverage for university staff members committed to sustainability or in lending weight
to proposals to lessen a university’s environmental impact.
In this article, consideration is given to assumptions and possible gaps in the Talloires Declaration and aspects
of what is actually required to bring about change and to lessen the environmental problems highlighted
therein. It is telling that the Talloires Declaration does not include the word ‘social’ and does not make visible
the social/cultural dimensions of change that will be a part of achieving its goals. It lends weight to the
perception that the Talloires Declaration was formed with a somewhat uncritical acceptance of, or orientation
to, the historical tendency to confuse knowing about issues with actually enacting solutions to them. The
distinction between environmental education about the environment and environmental education for the
environment was first made as early as the 1970s (Robottom 1984) and has been used often in the literature.
In relation to environmental literacy, the Talloires Declaration seems to fall more into the category of
education about the environment.
While Action 4 of the Talloires Declaration aims to “Foster environmental literacy for all”, what is meant by
‘environmental literacy’ can be interpreted by the use of the phrase “environmentally literate” in Action 3:
“Establish programs to produce expertise in environmental management, sustainable economic development,
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population, and related fields to ensure that all university graduates are environmentally literate...” This
suggests that environmentally literacy is defined in relation to expertise in “environmental management,
sustainable economic development, population, and related fields”. None of these highlight the personal and
interpersonal or cultural dimensions of change.
The fact that the focus of the Talloires Declaration in relation to elementary schools is on encouraging the
“capacity for interdisciplinary teaching about population, environment, and sustainable development” (Action
8) also does not make clear the social dimensions of environmental problems. The ‘International Strategy for
Action in the Field of Environmental Education and Training in the 1990s’ (UNESCO-UNEP, 1988, p. 6, para. 14)
states, “it falls to EE [environmental education] to supply... the means of perceiving and understanding the
various biological, physical, social, economic and cultural factors which interact in time and space to shape the
environment...”. The International Strategy also states (p. 18, para. 119) that students and professionals need
to learn that “environmental problems and their solutions are not solely of a technical but largely of a human
nature, involving social, cultural, ethical and economic values.” The Talloires Declaration makes no reference
to values or to the affective dimensions of students. It does not acknowledge that the social or political
sciences have a role to play in understanding and resolving environmental problems/crises.
The orientation of the Talloires Declaration to ‘knowledge about’ issues might be seen as reflecting an
objectivist, scientistic paradigm that has received much criticism both in general (for example, Feyerabend,
1970; Habermas, 1971; 1987; 2003; MacIntyre, 1981, Bernstein, 1983; Toulmin, 1988; Dryzek, 1990) and in
particular for its adequacy in relation to solutions for environmental problems (Robottom and Hart, 1993;
Huckle, 1993; Sterling, 2004; Meppem and Bourke, 1999; O'Donoghue and Lotz-Sisitka, 2002). Some authors
even suggest that technical scientific approaches in environmental education may in fact embody perspectives
that perpetuate environmental problems (Robottom, 1987; Huckle, 1991; Fien et al., 1993; Meppem and
Bourke, 1999; Bawden, 2004).
Other higher education sustainability commitments have emerged since the Talloires Declaration, such as the
1991 Halifax Declaration, the 1993 Kyoto Declaration, the 1993 COPERNICUS University Charter for Sustainable
Development, the 1993 Swansea Declaration of the Association of Commonwealth Universities, and the 2001
Lüneburg Declaration on Higher Education for Sustainability. Amongst these, there is some more explicit
mention of social sciences, values and reflection on norms. Still, the Talloires Declaration is a major reference
point in many universities’ policies and the only international declaration on the environment that many
universities have made, so it is worth reflecting on enhancements to its message that may assist signatory
universities in achieving its ends. Also, while many institutions have further developed their conception of
their commitment to sustainability beyond the Talloires Declaration, the Declaration in its current form can be
regarded by staff - as with a senior administrator at my university - as a primary representation of what the
university is attempting to achieve.
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In the following sections, I firstly assert the centrality of action to environmental literacy. I then discuss
cultural, intersubjective and other factors that play such a large role in a person’s disposition and whether they
take action on environmental problems. These conditioning influences are often tacit, unnoticed aspects of a
person’s way of thinking, acting and relating and can even be embedded in the person’s bodily senses. Finally,
I touch on considerations that can facilitate a transformative approach to EE/EfS.

Not just ‘knowing about’ but action
What is important with a commitment to sustainability is action, not just knowing information or the science
related to an issue. It is change that is needed, not just knowledge. St Clair (2003, p. 71) states that
environmental education “must lead to action to be considered effective”. In a national review of
environmental education and its contribution to sustainability in Australia, Tilbury and Cooke (2005), define
environmental education, or ‘learning for sustainability’, as leading to action and change. Robottom (1984)
notes the importance of action in his discussion of the difference between education for the environment and
education about or in the environment. The Australian National Action Plan for environmental education
(Department of Environment and Heritage, 2000, p. 4) states that, “One of the most fundamental defining
characteristics of effective environmental education is that it must lead to actions which result in better
environmental outcomes, not simply the accumulation of inert knowledge or impractical skills”.

Much has been written about the ‘gap’ between knowledge and action
A parade of publications from before the time of the Talloires Declaration to more recent years has strongly
emphasized that information and knowledge do not necessarily lead to action on the environment. From the
work of authors such as Robottom (1984; 1987), Finger (1989) and Milbrath (1989) in the 1980s, before the
publication of the Talloires Declaration, to Tilbury (1995), Beck (1995), Lenzen (1997), Russell and Ison (2000),
Tilbury and Cooke (2005), and Thomas (2009), the assumption that more information will result in better
action has been found to be flawed or very questionable. Fien (2003, p. 14) notes “among the most successful
programmes are those that avoid the belief that awareness leads to understanding, understanding leads to
concern, and concern motivates the development of skills and action”.

The problems with the assumption of the connection between knowledge and action have been so widely
recognized that the topic was the focus of a special issue of the journal Environmental Education Research
(Vol. 8, No. 3, 2002). One article in that special issue summed up this recognition, noting, “Numerous
theoretical frameworks have been developed to explain the gap between the possession of environmental
knowledge and environmental awareness, and displaying pro-environmental behaviour” (Kollmuss and
Agyeman, 2002, p. 239).

As perspectives on ‘environmental education’ have changed to emphasize the importance of action and social
change to improve environmental situations, different expressions such as ‘education for sustainable
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development’, ‘education for sustainability’ and ‘sustainable education’ have been used (Tilbury and
Wortman, 2004; Tilbury and Cooke, 2005; Sterling 2004). While the notions underlying these changes are
contested (Jickling, 1992; Ferriera, 2009), there has been a general shift away from the expression
‘environmental education’. For the purpose of simplicity, in this article I will use the abbreviation EE/EfS to
embrace environmental education, education for sustainability, education for sustainable development and
other similar expressions.

What forms action?
If action is such a critical aspect of EE/EfS that addresses the issues identified in the Talloires Declaration, then
what forms action? Actions emerge from a complex combination of elements and influences. Rather than
simply being determined by information and cognitive knowledge, actions are a product of emotions, values,
norms and networks of interactions. These include patterns of relating and ways of thinking, sense of identity
and a sense of what is possible and worthwhile to do. These subjective personal elements, which are so
important to whether (and what) action is taken, are formed intersubjectively, that is, in relation with others
and their subjectivity (Berger and Luckmann, 1966; Gergen, 1999; Shotter, 1993a; 1993b; Cunliffe, 2008;
Habermas, 1987; Yanow, 2006). Similarly, the subjectivity of these others is largely formed in relationships and
this process is framed or shaped by institutions and the assumptions embedded within them; hence there are
traditions or histories of influences that determine whether or not action is taken.
While the individual at any given point may feel her decision on action is determined by her goals and what
she values, these subjective goals and values are formed largely through socialisation. Many of the influences
on action are embedded in the practices in which the person participates, in taken for granted assumptions,
interpretive categories, and senses of norms (Berger and Luckmann, 1966; Gergen, 1999; Shotter, 1993a;
Cunliffe, 2008; Habermas, 1987; Wenger, 1998). Beck (1995, p. 45) points out that knowledge of “ecological
despoliation” does not equate to action, as "cultural dispositions to perceive" and "cultural norms" decide
which despoliations are tolerated and which are not: “acceptance of the unacceptable arises and persists
against a background of unquestioned assumptions". The reader of the Talloires Declaration does not get a
sense of the crucial role that these norms and interpretive categories play in the real sustainability actions and
outcomes of students, staff and citizens.
An early ‘constructionist’ work provides insights into how norms and perceptions are formed. In their seminal
work The social constructionof reality, Berger and Luckmann (1966) describe the social, intersubjective
influence in terms of schemes of ‘typification’, or the categories by which we typify or interpret things and
circumstances. Patterns of interaction form with reference to these schemes of interpretive categories. These
patterns and categories constitute social structure and are generally taken for granted by members of society
and included in their sense of reality (Berger and Luckmann, 1966). Such taken-for-granted schemes are an
orientation for action, interaction and interpretation. Schatzki (2002) similarly acknowledges the interpersonal
structuring of subjective interpretive categories.
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Bourdieu (Bourdieu and Wacquant, 1992; Bourdieu, 1998) asserts that the structures of society are imprinted
upon and reflected in our internal structures. That is, external social and institutional structures have a
shaping influence upon our internal, personal structures of thinking, feeling and even bodily sensing (see also
Gergen, 1999). “It is because the body has become a repository of ingrained dispositions that certain actions,
certain ways of behaving and responding [or not responding], seem altogether natural” (Thompson, 1991, p.
13). Taylor (2001) discusses compelling evidence from neurobiology of conditioned patterns of action being
stored below conscious awareness in the body. The importance of the profound and tacit shaping of individual
dispositions by social and institutional contexts needs to be highlighted to those who would act on the
commitments of the Talloires Declaration.
Even the “production and consumption patterns” to which the Talloires Declaration attributes environmental
degradation, have imprinted themselves on our thinking, our collective and individual world view, our sense of
self, our ways of relating and the culture of what we do and how we do things. As Habermas (1971) discusses,
patterns of work are key elements of social patterns. Patterns of production and consumption form cognitive
patterns and are important in the constitution of identity. Thus initiatives to change production and
consumption patterns may come up against deeply ingrained senses of what feels normal and right.
Of course, these patterns also have a material dimension that needs to be considered. The patterns of social
and economic life become incorporated (or institutionalised) into material circumstances, which then
‘prefigure’ further social activities, thinking and interactions (Wilkinson et al., 2009). For example, the
existence of highways prefigures the options for practices of transportation and the existence of a power grid
that links homes to coal-fired power stations prefigures choices about energy and energy use. When people
set out to change the more human-based dimensions of social/cultural patterns, they still have to contend
with the continuing shaping of practice by material circumstances.
Change to the patterns of thought and culture (and patterns of material arrangements) is resisted in particular
by those who are most privileged (in terms of wealth, power or prestige) by those patterns. But the
reproduction of social patterns is also supported by the actions of those who are part of the social web but not
necessarily benefitting from it (Bourdieu, 1998; Crossley, 2003), and even by those who feel dissatisfaction
with the negative environmental consequences of the social/economic patterns. “Ultimately we participate in
our own subjugation” (Gergen, 1999, p. 39 following Foucault). There are ways that even people who
recognise and are knowledgeable about environmental issues may unwittingly be supporting or accepting
patterns that are part of the root of the problem. Unless this is acknowledged in a document like the Talloires
Declaration, some of the fundamental reasons for the persistence of non-action may be left unaddressed.
If we, as staff, students, and citizens, are to respond well to the environmental crises in our world (as
identified in the Talloires Declaration), we need to recognise that we have habits of thought and feeling that
we are generally not aware of, and these have been shaped by the values, norms and world views embedded
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in cultural patterns, institutions and social structures (or, one could say, in ‘practice architectures’: Kemmis
and Grootenboer, 2008; Wilkinson et al., 2009). Such influences tend largely to be reproduced through
interaction (Szerszynski & Urry, 2010), although they are also continuously reshaped and amended to a degree
(consciously and unconsciously) by social actors. Conversation is very important in both reality maintenance
and its ongoing modification (Berger and Luckmann, 1966; Shotter, 1993a).

A transformative orientation to EE/EfS
The last section highlighted the emotionally and socially embedded nature of a person’s disposition to take
particular actions. As definitions of EE/EfS include action, and action is formed by social/cultural/historical
conditioning and conditions, what can change the disposition towards action and foster the capacity to
facilitate change? If we recognize the crucial need for action to resolve those problems identified in the
Talloires Declaration, and we recognize that our action is largely formed by taken-for-granted notions,
conditioning (and material conditions), then a transformative orientation to EE/EfS is appropriate.

Transformative learning (Mezirow 1978; 1981; 1991; 1997), which brings to light assumptions underlying
perspectives so that they can be modified with conscious consideration, is a valuable focus for EE/EfS (Wals,
2010; Wals and Corcoran, 2006; Moore 2005a; 2005b; Kevany, 2007; Sterling, 2010; O’Sullivan, 2004; Sipos,
Battisti and Grimm, 2008; Tilbury, Keogh, Leighton, and Kent, 2005; Tilbury, 2004; Thomas 2009).
Transformative learning is fostered through critical discourse group settings (Mezirow, 1981; 1991).
Characteristics of such critical discourse settings are a minimization of hierarchical power relations and an
atmosphere of mutual support, encouragement and non-judgmental acceptance (Mezirow, 1991; Lund, 2008).
An exercise that is often valuable for participants in a reflective discourse group is to build their questioning of
habits and assumptions around a vision they develop of a worthwhile shared future (Thomas, 2009; Fien,
2001; Huckle, 1991). In such settings the power of conversation to modify conditioning can be realised in
relation to deliberatively formed principles of a worthwhile future.

The collaborative transformative processes described above can help engender ‘reflexivity’.
Reflexivity is the capacity to be aware of the assumptions that underlie practices (Blewitt, 2004). It is
an important part of transforming the disposition to act or not to act. Gergen (1999, p. 50) writes
that ‘constructionists’ - who recognize the social conditioning in our dispositions - celebrate
reflexivity, “an unrelenting concern with the blinding potential of the ‘taken-for-granted’”. Cunliffe
(2008, p. 132) suggests that reflexivity is an ethical responsibility:
If we believe we are constantly creating meaning, sense and selves as we relate with
others, then we need to reflexively surface and articulate how we create these meanings,
so that we can act and interact in more responsive and ethical ways.
Reflexivity is complemented by a critical consciousness – an ability to analyse environmental (or other)
problems in terms of the broader social, economic and political systems (including the dominant ways of
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thinking) in which we are enmeshed. Many writers call for understanding the root causes of environmental
problems based on such analyses (e.g. Fien et al., 1993; Tilbury, 1995; 2004; St Clair, 2003; Beck, 1995; 1997;
Robottom and Hart, 1993; Huckle, 1991; Orr, 1992; Kemmis, 2007; UNESCO, 2002). Tilbury (2004, p. 99) states:
Environmental educators have argued for over a decade that formal and higher
education must engage learners in critical reflection – a process needed to interpret
the root causes of environmental and development problems, challenge bias, support
rational decision-making and to examine personal and political contributions to change
(Fien, 1993; Tilbury, 1993; 2001; Huckle, 1996; 1997; Sterling 1996).
There is a significant literature of critical analyses available from scholars who have critiqued many
elements of modern society - and modernity itself. These analyses can assist students to see through
to inequities and negative consequences of social and historical structures that are often hidden
under the veil of normalcy. In arguing the importance of critical reflection to EE/EfS, Tilbury (2004)
identifies the work of Habermas in particular. Critical consciousness can assist students to become
aware of historically formed ‘pre-understandings’ or ‘prejudices’ (Russell and Ison, 2000; Gadamer,
2004). St Clair (2003, p. 72) claims that “critical reflection upon the worldview represented by Western science
is one of the most fundamental and potentially insightful aspects of education for environmental literacy”. In
addition to knowledge from the natural sciences, it seems prudent to include familiarity and capability with
tools of sociological, critical and historical analysis in our definition of environmental literacy; these will
support the capacity to address the root causes of environmental degradation.

One way of engaging the whole person and increasing the likelihood of having a transformative effect is
through active, experiential, learner centred, authentic pedagogies. This is a notion with a strong basis in
EE/EfS literature, particularly that published since the Talloires Declaration was written (e.g. Davidson, 2010;
Kevany, 2007; Henry, 1984; McNaughton, 2010; Thomas, 2009; Huckle, 1991). It was also a feature of
declarations from EE/EfS conferences a number of years before the Talloires Declaration. For example, the
1975 Belgrade International Workshop on Environmental Education (UNESCO, 1977, p. 16) asserted a guiding
principle of EE/EfS to be that “Environmental education should emphasize active participation in preventing
and solving environmental problems.” Similarly, the declaration from the 1977 Tbilisi Conference (UNESCO
1978, p. 24) stated that EE/EfS “should involve the individual in an active problem-solving process within the
context of specific realities, and it should encourage initiative, a sense of responsibility and commitment to
build a better tomorrow”.

Conclusion
The Talloires Declaration was a groundbreaking agreement. It gave form to the recognition in many colleges
and universities that sustainability is a responsibility of the tertiary sector. It highlighted many important areas
of action to realize a commitment to sustainability. It did not, however, clearly show recognition of many
social and cultural processes that are essential aspects of achieving change for the environment.
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Clearly, we want to foster not only knowledge about environmental problems but also action to address
environmental degradation (and its root causes in the patterns in our society). To do so, we need to recognize
that we tend to develop a set of subjective dispositions that reflect the very production and consumption
patterns that we identify in the Talloires Declaration as the cause of environmental problems.
This article highlights the largely tacit, intersubjectively formed (even embodied) nature of dispositions that
underlie action or non-action for the environment. In order to get change on environmental issues, we need to
foster transformation of our intersubjectively formed dispositions. Possibilities for achieving this include:
opportunities for collaborative reflection and discussion on enculturated assumptions and on worthwhile
futures; reflexivity; a critical consciousness that facilitates understanding of the root causes of environmental
problems in terms of broader social, political, and economic systems; authentic, experiential pedagogies; and
resources from disciplines other than (or in addition to) the natural sciences, such as critical social theory.
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Exegetic introduction 2: CROW – the citizen in the community
Introduction
In the two chapters following this introduction I present two papers: ‘100% renewables as a
focus for environmental education’ (Chapter 5) and ‘Fostering environmental literacy in
higher education: Perspectives from transformative learning, professional practice and
social movements’ (Chapter 6). Both papers were strongly influenced by my participation in
community activities, largely as a member of the climate action group Climate Rescue of
Wagga (CROW), which was described in Chapter 3. This introduction further describes
activities of CROW, and other community associations and activities that I have been
involved with, which formed a setting that shaped the two papers.

Civic Trust
My first community engagement came through my participation in the Civic Trust of Wagga
Wagga in 1996, a number of years before the establishment of CROW (in 2006). The Civic
Trust aimed to facilitate community members working together and working with Council
to address issues of common concern and to make Wagga Wagga a better place to ‘live,
work and play.’ I attended many of the Civic Trust meetings over a few years. I also
attended one of several Civic Trust (‘bring a plate’) dinners that members had in their
homes. The dinners were occasions of much conversation. Others in the Civic Trust
indicated that it was in these conversations that some of their best ideas came forward and
it was actually from such dinners that the Civic Trust had originated.

The Civic Trust hosted a number of community events, gathered information for input into
Council management plans and worked in other ways with Council. Members of the Civic
Trust, in partnership with a research centre from the local University, hosted youth forums
for a number of years. The Civic Trust organised and hosted nights in which local residents
were able to meet candidates for city Councillor and to hear their views on different topics.
The Civic Trust had input into the management of the lagoon in the centre of the city. In
collaboration with the Council town planners, the Civic Trust held information nights on
sustainable households and sustainable building design. In collaboration with a University
research centre, the Civic Trust also organised a number of ‘Pubchats’. I was involved with
the organisation of some of the events and some presentations at them. I remember
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reflecting on my participation in the Civic Trust and thinking that perhaps one of the most
important benefits of such associations was the personal growth and the development of
agency that members gained.

Men’s Group
My involvement with the men’s group was also a part of my growth into the community.
From 1997 to the present, the men’s group has met most months. During the meetings, the
men take turns talking, with one person holding an object to signify that they are the
speaker. Members feel a power to the sort of listening involved, and a sense of growth,
learning, and thinking about things differently. Listening without judgment (or relatively so)
allows people to rethink aspects of their own lives and, in so doing, to develop their own
identities and prospects of further meaningful connections with the community. We
discussed in the group how the ‘protocols’ of the group allowed one to go past some more
superficial patterns of interaction that we often meet up with in daily life. There was a
sense of experiencing something deeper, more meaningful to ourselves and the others
present.

One man’s spoken reflections in particular were something that I would think back on a
number of times. He was expressing his desire to build community. He felt that it was
important, and part of his development, to recognise that he wanted to take some
responsibility for the ways things were in society, rather than just to think that the
disadvantage that someone experienced was their bad luck or mismanagement. This man
was exploring the notion that he was responsible for more than the wellbeing of himself,
his friends and family.

One of the men in the men’s group informed us about an upcoming workshop in Wagga
called Reworking Tomorrow, to be led by the futurist Robert Theobald (the fee was a low
cost or by donation). A few members of the men’s group went to the workshop, along with
quite a number of other community members, including several from the Civic Trust. (The
Civic Trust hosted some follow up public conversations.) The project, and associated ‘slim’
book (Theobald 1998), was about encouraging people to ask questions that are important to
our time and providing people with opportunities to have conversations about these
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questions. The foreword of the book starts with a question about how we can collectively
improve our quality of life, rather than being oriented to just material wealth, and notes the
growing recognition that cooperation and listening to one another is key to the future
(Holmes A Court, 1998). The project and book emphasise the need for places for discussion
and networking for people who have been thinking about issues (Nielsen 1998). A collective
intelligence arises in trusting, respectful conversation and something new can be created in
the process, such as new ideas or perspectives, a shared vision perhaps, that can be
important to the issue being discussed (Stewart, 1998). A central message of the book and
project was that small groups of people concerned about matters of their common future
have been critical in bringing about change through history.

CROW – Climate Rescue of Wagga Wagga
The experiences of the Civic Trust, the men’s group and the Reworking Tomorrow initiative
all had a formative effect upon me when I participated in the establishment of CROW.
CROW has continued since the activities of the early months after its formation (in 2006)
described in Chapter 3 and is still active at the time of writing. In the first year or two, CROW
members gave presentations to others in the group about renewable energy or different
aspects of climate change. In the monthly meetings, participants continue to keep one
another informed as they discuss international developments, as well as relevant local news
and plans for events and initiatives. For example, within the last year there has been
discussion of the carbon divestment campaign36 that is gaining momentum in the world. A
wide range of sources, encountered by different members, are brought to bear on the
group’s discussions. Through the discussions, judgments are made by the group about the
activities that can be taken on by the group that will be of most benefit in terms of emission
mitigation (and other dimensions of civic well-being). Often discussions from the meeting
spill over – with a few CROW members standing, talking, outside of the civic centre building
– after our meeting venue closes.

36

The carbon divestment campaign is based largely on the fact that, if the international community becomes
committed to even mild targets for limiting atmospheric CO 2 levels, a large percentage of the fossil fuel
reserves of companies will not be able to be exploited. This creates a risk to their valuation and ongoing profit
and so also creates a risk to investment in these companies. The expression ‘carbon bubble’ is sometimes used
in reference to these overvalued (‘unburnable’) assets.
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CROW has been involved in numerous events to communicate and dramatise the imperative
to act on climate change and how that can be actualised. In addition to the public meetings
and the “Food less travelled” dinner described in Chapter 3, in its first months CROW
organised the printing of postcards with a local artist’s drawings to convey messages related
to the mitigation of climate change. A banner was also created by students in an art class in
the local Riverina Juvenile Justice facility inspired by formation of CROW. The students
interpreted the clean energy themes artistically, and discussed some of the images as
representing the need for an emotional connection with, and care for, the earth.

Images (above) created by a local artist for postcards used in CROW’s early initiatives to promote
understanding of the need for, and a culture of, action on climate change. Image below shows text
(after ‘grab the oars’) that was on every card. On the opposite side were suggestions for actions and
space for a stamp and the address of a local, state or federal government representative.
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Banner created by local students inspired by the formation and aims of CROW.

A number of events that CROW has organised have been covered by local media or were
part of national or international climate action photo campaigns. For over three years
CROW coordinated a local event for the annual ‘Walk Against Warming’, in conjunction with
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walks being taken in locations around the nation. A photo and an extract from the local
newspaper coverage of the 2010 ‘Walk against Warming’ follows:

Eco-warriors champion climate change awareness By Ben Higgins37
Aug. 15, 2010, 10:44 p.m.

“…About 30 people made the trek to the Victory Memorial Gardens trying to turn
attention to the issues of climate change in the lead-up to the federal election.
Since 2006, the walk has been organised by Climate Rescue of Wagga (CROW)…”

For three years CROW also worked with Council in hosting a shared picnic dinner with
candles in the park as part of the international ‘Earth Hour’, which calls on participants to
turn off their lights for an hour to raise awareness of climate change.

CROW has participated in advocacy (and photo) campaigns of 350.org, a group which is
spreading the message that atmospheric greenhouse gases actually need to be lowered
from present levels to avoid dangerous climate change. At one 350 event (2008) members
of CROW and the community dressed as Santa Claus to represent the gift of climate action
that they wanted for Christmas (see image below). In 2009, members of CROW created a
giant ‘postcard’ to the Prime Minister and Climate Change Minister calling for action on
climate change. Participants at the local event signed the postcard (see images below).
Some particularly active CROW members who created the giant postcard, screenprintedt-

37

http://www.dailyadvertiser.com.au/story/736429/eco-warriors-champion-climate-change-awareness/
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shirts with ‘350’ for both events. An excerpt of media coverage for the latter (postcard)
event is quoted below.

Wagga Wagga participation in an international ‘350’ event in 2008 calling for climate action.
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Giant postcard to government calling for climate action as part of international day of action (with
text visible)(2009).38

Climate activists sign up By MICHELLE WEBSTER Oct. 25, 200939
“WAGGA residents joined thousands of like-minded citizens across the globe on
Saturday to demand tough action on climate change. The International Day of
Climate Action, consisting of more than 5000 rallies and creative demonstrations
held across the world, was designed to draw attention to climate change and
gather support from politicians to secure an international agreement to reduce
carbon emissions. In a creative display of solidarity, Climate Rescue of Wagga
(CROW) secretary Katie Hannan and a group of friends took to the Wagga Civic
Centre with a giant postcard addressed to Kevin Rudd and Penny Wong in a bid to
create awareness and highlight their dedication to the issue of climate change...”

38
39

http://www.flickr.com/photos/ecoactive/4048710268/in/photostream/
http://www.dailyadvertiser.com.au/story/731051/climate-activists-sign-up/
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Participants in the international day of action with the giant postcard calling on more government
action (notice the 350 shirts that were screen printed by CROW members).40

For three years CROW organised the local event for Sustainable House Day, a nationwide
program with homes open for display in many locations around Australia. The event enables
people to visit a few different homes in a town or city to gather information about how they
might make changes around their existing home (or design a new home) in order to
minimise the amount of water and energy used. Visitors can seek advice from the owners,
who have no commercial interest in persuading people to follow particular paths of action.
The owners of the home have signage, or talk to visitors, about strategies taken to minimise
resources used and maximise comfort and function. For example, the owners might
describe using external blinds, or double-glazed windows or other methods to minimise
heat incursion in summer or heat loss in colder months. Sustainable House Day has been
another project in which CROW members have joined together to raise community
awareness and facilitate change to new norms.

40

http://www.flickr.com/photos/ecoactive/4048714288/in/photostream/
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Not all public events related to climate change have been good news. Members of CROW
have experienced a dilemma on some occasions when prominent climate sceptics have
given lectures or held meetings in town. On the one hand, CROW members have felt
obligated to continue to remind the public that the views of climate sceptics are not
accepted by much of the community. On the other hand, CROW members have not wanted
to draw any additional attention to the sceptics. CROW members have attended some
sceptic’s events and have sometimes been called to respond in the media to such events.
The following extract from coverage in the local paper conveys the sort of response CROW
has made (thanks to the Chair, Stephen James).

Climate activists speak out on Lord's visit By Patrick Wood41
July 26, 2011, 10:51 p.m.
CLIMATE change activists last night sought to add their voice to the debate as
climate sceptics rallied around Lord Christopher Monckton. Climate Rescue of
Wagga Incorporated (CROW) spokesman Stephen James said he was puzzled by the
attention Lord Monckton had received."Particularly as Monckton has no
qualifications in any branch of science," he said."I have personally read statements
on climate change from over 20 academics of science from around the world who
all confirm that the science of climate change is solid."Mr James attributed the
attention Lord Monckton receives to his ability to persuade audiences."He has the
gift of the gab ... and he has a striking title, I suppose."

Some of the advocacy events that CROW hosted or joined in Wagga were part of national
campaigns organised by the Australian online advocacy group GetUp (which, its website
states, has over 650,000 members), representing CROW’s connection with broader climate
action networks. For example, CROW members have hosted or attended meetings in
people’s homes for GetUp members and guests to discuss priorities for action for GetUp.
These Wagga meetings have been nearly concurrent with similar meetings across the
nation. Such events illustrate the large network that CROW and its members are a part of.
CROW members would sometimes speak of other climate action groups around the nation,
and the network they formed, as ‘we’.

CROW has also continued to meet with State and Federal parliamentarians. For example, in
2010, five members of CROW arranged a meeting with the local New South Wales State
41

http://www.dailyadvertiser.com.au/story/742467/climate-activists-speak-out-on-lords-visit/
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Government representative. The focus for the meeting was the feasibility of the large scale
deployment of renewable energy technologies. The CROW group used the Zero Carbon
Australia report of Beyond Zero Emissions to show the rigour of analysis that illustrated that
much greater adoption of renewable energy is feasible. The representative was not
dismissive of the general possibility and value of renewable energy, but thought that the
rapid timeline for deployment laid out in the BZE plan was unrealistic.42

CROW has had associations with a number of other community organisations. One CROW
member has been the coordinator of a community garden (or the “Demonstration
Gardens”) for over ten years. Several years ago he built a pizza oven at the gardens.43 CROW
has held activities, including a pizza dinner (cooked with freshly rolled dough in the pizza
oven) fundraiser at the Demonstration Gardens.

The Demonstration Gardens, Wagga Wagga44

Through the Demonstration Gardens, CROW members are exposed to overlapping local
networks and community minded activities. One person at the gardens was involved with
coordinating food banks, i.e. low cost excess food from retailers for low income people.
42

We assured him that the point was the feasibility of renewables generally, which was not dependent on the
timeline of one particular plan.
43
He has also built another pizza oven, for student gardens at the University, which received funding from the
Charles Sturt University Sustainability Grants.
44
http://www.demogardens.org.au/
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Refugee groups learning English come to the gardens and practise communicating about the
different uses they make of vegetables there, how they cook plants differently or plants that
they used to grow in their native countries. The Demonstration Gardens are also linked with
a local organic farmer who owns and supplies an organic cafe in town and has been a
member of CROW.
CROW is also linked with Erin Earth45, which is a “sustainable living education complex” that
models a sustainable house and back yard. Erin Earth is owned and coordinated by the
Presentation Sisters (a Catholic order of nuns) and is a focal point for the efforts of many
community volunteers. Members of CROW have attended or presented at the Erin Earth’s
monthly Open Days.

CROW has also had an association with the group 100% Renewable, which will be discussed
in the following chapter. I first strongly appreciated the importance of aiming, as a nation, to
draw 100% of our energy from renewables, while attending the Bendigo “Energy Future in
Regional Australia” Conference in November 2009, to which another CROW member and I
had travelled together. At that time, the Premier of the state of Victoria (John Brumby) had
been considering authorising the sale of brown coal (a form of coal with particularly high
greenhouse emissions) to India, which would likely have had a greenhouse impact large
enough to cancel out the mitigatory benefit of most, if not all, of the initiatives being
described in the conference. This was a dilemma that was being discussed in one of the
lecture rooms at the conference46. I realised that, although policy makers had made
commitments to some climate mitigation measures, these might continue to be ad hoc and
counter-balanced by other decisions, as the necessary level of emission reductions had not
yet been integrated into their thinking. In the discussion in the lecture room I offered that,
in view of the sorts of highly emissive paths of action like that Premier Brumby was
considering, we as a nation needed to consider making a commitment to 100% renewables
as our aim in order to clarify our other decisions. My comments at the workshop must have
reflected a development of the Zeitgeist, for in the following year the group ‘100%
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http://www.erinearth.org.au/
Interestingly, when the Premier made a speech to the attendees of the conference dinner, he took no
questions, exiting immediately after completing his speech.
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renewable’ was formed and the Beyond Zero Emissions group published the Zero Carbon
Australia plan (discussed in some detail in the next chapter).

One of our CROW members became one of the core coordinators in 100% Renewable,
which is a national organisation. On a few occasions CROW has joined 100% Renewable’s
advocacy initiatives, or endorsed various communications, or policy responses, proposed by
100% Renewable. As part of a national survey by 100% Renewable, a number of us in CROW
interviewed residents in our community, mostly through knocking door-to-door. We asked
residents if they supported renewable energy, if they wanted the government to do more or
were happy with the current level of government action. There were some indications from
those involved in the government negotiations about the carbon tax and renewable energy
that the campaign to show the strength of the electorate’s desire for renewable energy
made a difference to the negotiations.

Being taken out of our comfort zone in the process of knocking door-to-door to conduct the
survey resulted in some laughter between CROW members and perhaps some bonding as
we took on this slightly unusual project together. It made the social dimension that is part of
any of the tasks that we do together in CROW more conspicuous. As a matter of fact, one
CROW member, who had been a part of movements previously (such as a nuclear free
movement), expressed more than once the importance for her that participation in CROW
be something social. Some of CROW’s activities are clearly social, such as: the final meeting
for the year being a picnic together on the banks of the river (in the heat of summer);
dinners at a member’s house; potluck dinners with the community; a barbeque with
members of the Doctors for the Environment; fund-raising events at the Demonstration
Gardens with pizza from the pizza oven. Sometimes, after a CROW meeting at a fellow
member’s house, we might go outside and see, for example, what food they are raising in
their gardens or how they’ve constructed their chicken pens. More regular monthly
meetings in the civic centre have a social element too. While CROW has dealt with serious
issues, members seem to enjoy their interaction; they joke and laugh together and on
occasion members bring in food to be shared. At one sub-committee meeting, we learned of
one member’s passion for sharing trees and knowledge about them. We learned that he and
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his partner had grown hundreds of seedlings, which they have helped neighbours to plant
out on their farming properties.

CROW vegetarian potluck, like that held to celebrate the carbon tax and funding for renewable
energy committed to in 2011.

Some of the settings for social and intellectual interaction have occurred during travel toand-from workshops and information sessions in other cities. On one occasion five of us
travelled in a car for 1.5 hours to attend a workshop about climate action by the climate
action group WATCH (Wodonga Albury Towards Climate Health)47. The event, a combination
of presentation and small group discussion, was organised by what we feel to be a ‘sister’
climate action group. On the ‘road-trip’ to and from the event we ate together, joked
together and asked about each other’s lives, but also discussed issues related to the
interests that had brought us together. Similarly, I travelled with a CROW member back and
forth to Bendigo to the Energy conference already described; to Sydney on two occasions to
meet with renewable energy and carbon trading people and to attend a workshop about
the UN Decade of Education for Sustainable Development. We also travelled three times to
Canberra or nearby, once for a feedback session on the state Education for Sustainability
47

Wodonga and Albury are two conjoined little cities, which form the nearest city of an equivalent size to
Wagga.
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plan, once for a climate change research information session (organised by a Federal
Government Department and the Australian National University), and once for a symposium
of an Education for Sustainability research project. On a few of these occasions we noted
that the time in the car or train was probably at least as valuable as the workshop, as we
had the opportunity to speak together for hours about many topics that we both read much
about.

Map (above) of south-eastern Australia with cities circled that members of CROW travelled together
to from Wagga Wagga (as mentioned in the text of this introduction).
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Inset to show location relative to the continent.

It was as if one could enter a whole way of life through the different associations, practices
and networks linked with the practice of the climate action group (associated with food,
growing, cooking and sharing, artwork, learning from one another, forming friendships and
support networks, activism, protests and letter writing).

Collaborations with Council
CROW and the Wagga Wagga City Council have worked together closely on initiatives and
CROW has provided input into strategic documents, in particular the Wagga Wagga
Environmental Sustainability Strategy 2009-2013 (WWCC, 2009). CROW has been available
to Council Officers as a conduit to the community voice when they wish to consult with the
community. Officers from the Environmental Services Department of Council have often
attended the CROW meetings, and we have often worked with them at events. Some
officers have indicated that input from CROW can sway the balance in the selection of what
they put forward to councillors.
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A collaboration between CROW and Council that has had an effect beyond Wagga is the
Library energy saving kits, a set of instruments and instructions to help residents understand
and lessen their home energy use. A member of CROW conceived of the project (inspired by
a kit used in South Australia) and put together the first 5 kits for loan from the city library,
with partial funding through the Friends of the Library and from Council. About a year later
New South Wales rolled out 500 of the kits to libraries across the state48 (Appendix 3b). The
kits also inspired a project at Charles Sturt University that assembled several of the kits for
the University libraries, using funding from the CSU Sustainability Grant.

Launch of home Energy Audit Kits.

CROW and Council co-coordinated a Sustainability Fair in 2010. There were stalls on
initiatives at the University, CROW, Council composting, a University student group called
Ecoactive, and much more (see flyer in Appendix 4). Council provided seedling trees to give
away. We had a presentation via Skype (thanks to one of the Council Officers who was
working closely with us) from an Australian woman who presented on the Beyond Zero
Emissions’ new Zero Carbon Australia plan. At the time she was in Spain on a tour of some
of the solar thermal installations described in the following chapter. Her presentation was
attended by approximately 25 people.
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http://www.wagga.nsw.gov.au/__data/assets/pdf_file/0007/1969/Agenda.pdf
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Closely associated with my membership of CROW was my membership of the Wagga Wagga
City Council’s Environmental Advisory Committee49 from 2009 to 2012. The Environmental
Advisory Committee was one of a number of Advisory Committees that the Council set up
for input from community members with backgrounds relevant to such matters as
Recreation and Sports, Youth, Arts and Business. Members on each Advisory committee are
selected from applicants from the community. In the first few months after the
Environmental Advisory Committee commenced, I proposed to it that a subcommittee on
energy efficiency and emissions abatement be formed. I was selected as Chair of the
subcommittee. The subcommittee met a number of times with officers of the Department
of Environmental Services at Council. The Council had been quite proactive with energy
efficiency initiatives. The subcommittee provided feedback to the officers on their Energy
Savings Plan and a related audit that a consultant had completed for them. The Council had
a yearly fund to spend on energy efficiency measures and we helped the Council officers to
think through what the most valuable measures might be. Another member of CROW was
also on the Committee and Sub-committee. We reported regularly to CROW on initiatives
being considered by the Environmental Advisory Committee.

As Chair of the energy efficiency and emissions subcommittee, I wrote a submission to the
Environmental Advisory Committee informing them about the Zero Carbon Australia plan,
and recommending that Council organise a expo “to communicate to community members
the 100% renewable vision for Australia”, and support a community solar PV bulk-buy
program (see Appendix 6). I provided, on the request of the other Environmental Advisory
Committee members, information on the carbon tax and the small size of its role in
electricity prices (Appendix 7). Since some in the media were claiming that incentives for
solar PV were adding extravagant costs to other customers, I also presented information on
the small costs of the incentives and compared them to the costs for other customers when
a residential air-conditioner is installed (Appendix 8).

The Renewable Energy Expo recommendation was accepted by council. Council officers
allowed CROW to take the lead with much of the planning, and supported or advised about
49

This was different from the Council’s Energy Advisory Committee that had been discontinued six years
earlier.
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directions considered and taken. The fact that the recommendations from the subcommittee had been accepted by the Council, assured that Council Officers could support us
fully for the Expo. We were also successful in an application for $2000 from the Council to
support the Renewable Expo and the promotion of a bulk-buy program. With the funding
that we had from council, we were able to support the attendance by two Beyond Zero
Emissions members, one from Canberra (two-three hours drive away) and one from north
of Sydney (five hours drive away) and a Community Renewables organiser who came up
from Melbourne (five hours away by train). All three billeted with CROW members for a
night. Two presented at a rotating presentation session at the Expo while another provided
explanations and engaged the public who were drawn to a model of a solar thermal power
station, which actually focused the solar energy of the sun (model shown in image below).
Also available to the public was a mobile sustainability classroom from the local Technical
and Further Education campus, which included displays showing such things as the energy
consumption of different types of lights (using live meters) and the water consumption of
different types of showerheads.
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Forum to focus on powerful topic50

“MODEL FUTURE: Tapping into cheap renewable energy through solar power will be the focus of talks by
Community Power Agency’s Jarra Hicks, Beyond Zero Emissions’ Nigel Hancock and Stephen James at a
renewable energy forum today. Picture: Oscar Colman”

50

Local media coverage of the Renewable Energy Expo (Nov. 10, 2012)

http://www.dailyadvertiser.com.au/story/946664/forum-to-focus-on-powerful-topic/
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Seats all taken at the presentations at the Renewable Energy Expo.

During 2012, while I was preparing the ‘100% renewable as a focus for environmental
education’ paper (the chapter that follows) and preparing the submissions as part of the
Environmental Advisory Committee, and following 1-2 years of CROW involvement with the
group 100% Renewable, submissions were being received by the Australian government for
an ‘Energy White Paper’, a document that would guide the formation or revision of national
policies on energy. I composed a submission to the Energy White Paper that aimed to have
the costs of renewables used in the draft paper updated (and so lowered) and for the
consequences of these more affordable renewable technologies to be integrated into the
White Paper planning. I also proposed at a CROW meeting that CROW make a submission to
the Energy White Paper. I provided the CROW members with the submission that I had sent.
CROW decided, as their submission, to use and endorse a copy of mine, attributing me (a
copy of the three page submission is in Appendix 9). One benefit of the process was that
several members of CROW read the submission and so were better informed about the
topics.

Community renewables initiative
Since the Renewable Expo in November 2012, the major project for CROW has been around
promoting community owned renewables in the Wagga region and, by doing so, to
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contribute to the wider promotion of community renewables and renewables more
generally. In 2013 a CROW submission was one of nine projects to be selected for a grant
from the New South Wales state Office of Environment and Heritage to support community
renewable energy51. CROW was awarded $26 000 in the program for a pre-feasibility study
into establishing two 100kw solar photovoltaic systems in Wagga Wagga52. The preparation
of the application to the funding body and then the implementation of the pre-feasibility
study has involved an intensification of the efforts and time commitment of a team of five
members of CROW.

The viability of community owned solar rests on the fact that the retail price paid for
electricity ‘from the grid’ (that is, drawn from the system of transmission and distribution
that links generators to customers) is significantly higher than the cost of generating
electricity from solar photovoltaic panels. The CROW proposal (following the initiative of
‘Starfish’, a community organisation in the north of the New South Wales) was to bring a
number of community investors, for example one hundred investors investing $2000 each,
together into an entity (either a cooperative or an unlisted company) that could finance the
installation of a 100kw solar system on the building of a host who agreed to purchase the
electricity generated by the system at a price below the retail price of electricity. The
investors would gain interest on their investment, at a rate somewhat better than the
return for savings in the bank. When the sun shines, the host would avoid buying an amount
of electricity from the grid, which can be priced higher than AUS$.30/kWh, and instead
would buy the generation from the solar system, at a price of perhaps AUS$.20/kWh. This
lower price paid for the solar electricity would be enough to maintain the facility and pay
the investors back, plus interest, over a period of 10-15 years.

Unlike some other nations, such as Denmark and Germany, where community groups own
as much as 40% of renewable power generation, Australia has very little such community
ownership of renewables. Notable exceptions are the Hepburn Wind project in Victoria 53,
which has two wind towers with over 4 MW generation (enough to power about 2300
51

http://www.environment.nsw.gov.au/climateChange/comrenenpros.htm
A 100kw solar pv system would have approximately 30 times the generating power of an average 3kw
residential solar pv system.
53
http://hepburnwind.com.au/
52
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average homes), which started generation in 2011, and a project of two wind towers in
Western Australia (coincidentally the initiative of a community around the town named
Denmark54), which started generating in 2013. While community owned wind installations
are more common around the world, Wagga is not in an area with sufficient wind to make
wind generation an attractive investment. If completed soon, the Wagga community solar
project promises to be among the first community owned solar farms in Australia.

The proposed community renewables program would have several benefits. Probably most
important is the education and sense of connection within the community around a purpose
of community good that the program would entail. The program would promote awareness
amongst the investors and hosts, but also amongst the wider community through publicity
and word of mouth, of the potential of renewable energy and the competitiveness of its
costs. Investors would gain a sense that it is possible to join together with others locally to
address issues of common concern, such as pollution and climate change. The program
would keep funds, the amount paid by the hosts, in the local economy, rather that have
those funds, as they currently do, leave the local economy and sometimes even leave the
nation, as is the case with international ownership of privatised electricity utilities. Also,
each community renewable project should reduce fossil fuel use and greenhouse emissions.
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Denmark Community Windfarm, whose motto is “A local response to a global challenge”:
http://www.dcw.org.au/
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Flyer developed in 2013 for the Riverina Community Solar Farm project

Conclusion
The activities described in this Exegetic Introduction have had a powerful effect on the
participants, the public and the government at local, state and national levels. Individual
participants have drawn on information and ideas that they gleaned from various sources
(including online, television, radio, printed media, word of mouth and personal experience)
so that the discussions amongst participants pooled a wide range of – often very current –
sources. Through the discussions participants have learned about occurrences globally,
nationally and locally, information was filtered for credibility and importance, and decisions
were made about what was most relevant and useful to the local community (or through
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advocacy on state or national matters). In the case of CROW, a number of actions revolved
around round promoting the viability of renewables generally, and the notion of 100%
renewables in particular. This resulted in public events, expressions through art, media
coverage, submissions to local and national government and, in recent times, a community
renewable project. The theme of 100% renewables is strengthened and developed in
Chapter 5, which also reflects upon the processes of social movements (particularly climate
action groups) that come to play a role in social change and policy development, all in
relation to the field of environmental education.

The experience of participation in the activities of CROW have often extended into other
activities and associations, giving participants the opportunity to satisfy many social and
cultural needs within an orientation to action for the environment. This theme of a ‘way of
life’ that can emerge through the different practices intertwined around socialenvironmental action is discussed in Chapter 6, in relation to the responsibilities of higher
education institutions to cultivate environmental literacy. Chapter 6 frames the discussion in
terms of transformative learning. It also relates the fostering of environmental literacy to
the more common higher education practice of transitioning students into a professional
practice.
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Chapter 5: 100% renewables as a focus for environmental education

This chapter has been published as:
Adlong, W. (2012). 100% renewables as a focus for environmental education. Australian
Journal of Environmental Education, 28(2), 125-155. doi 10.1017/aee.2013.5

Permission has been granted for the article to be included in this thesis. The article can be
accessed from the journal via http://journals.cambridge.org/abstract_S0814062613000050
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100% Renewables as a Focus for Environmental
Education
William Adlong
School of Education, Charles Sturt University, Wagga Wagga, New South Wales,
Australia

Abstract

The rapid development of renewable energy technologies has a number of
implications for environmental educators and educators more generally.
The costs of a number of renewable energy technologies are expected to
be competitive with fossil fuels within 10–15 years and some installations
are competitive already. From 2006–2011 global installations increased an
average of 26% per annum for wind power and 58% per annum for solar photovoltaics (REN21, 2012). Investment in renewables (excluding hydropower) has increased by 20–30% per annum, reaching $US260 billion
(AUD 245 billion) in 2011. The credibility of proposals for economies based
largely on renewables is gaining recognition. These developments suggest
that a satisfactory response to the dire projections around climate change
can be implemented. To do so, understanding of the potential and status
of renewables needs to be more widespread and accelerated on formal, informal and policy-making levels. Environmental educators within formal
and informal settings can promote understanding and action so that the
potential of such renewable energies is realised.

The report and recommendations of the 4th International Conference on Environmental
Education (EE; UNESCO/UNEP, 2007) portrayed environmental education as evolving
to have greater emphasis on ‘broader social and cultural situated learning processes’
(p. 2) that include wider participation, new learning sites and more engagement with
civil society organisations. At more than one point the document calls for nurturing and
strengthening advocacy and dialogue skills, and building ‘capacity to engage critically
with contemporary (unsustainable) discourses and practices . . . ’ (pp. 5 & 9). The document also encourages greater capacity to engage with the effects of power. This advocacy
and engagement with discourse and power assists environmental education to play a
role in enabling ‘decision makers to make informed and accountable evidence-based
decisions in the interests of the public good and the sustainability of life’ (p. 8).
One important discourse that environmental education can engage with is that
around the feasibility of having renewable energy systems provide for the majority of a
modern economy’s energy needs. Government and other decisions have been based predominately on the notion that large-scale reliance on renewable energy systems is not
economically or technically feasible. There are significant environmental consequences
Address for correspondence: William Adlong, School of Education, Charles Sturt University, Locked Bag 588, Wagga Wagga NSW 2678 Australia. Email: wadlong@csu.
edu.au
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at stake to decisions founded on this notion. A number of renewable energy technologies, however, have made recent large advances in addressing the cost and intermittency issues that had limited them as viable options for our future. Utility scale solar
power stations have already been built. Solar thermal plants with energy storage are
able to deliver round-the-clock power (Dunn, Hearps, & Wright, 2012). Evidence from
the reports of a number of reputable organisations builds the case for the feasibility
and affordability of 100% renewables. Organisations such as the International Energy
Agency (IEA), the European Academies Sciences Advisory Council (EASAC) and the
Energy Efficiency and Renewable Energy (EERE) division in the US Department of Energy anticipate some renewable energy technologies to be competitive with fossil fuel
generation within 10–15 years. Wind power is competitive with fossil fuel generation at
some sites already (UNEP, 2011). In Australia, we are on the cusp of solar photovoltaics,
without subsidies, achieving ‘grid parity’ with retail electricity prices. Still, to realise
the potential of renewable energy at the speed and scale necessary to avoid dangerous
climate change, educators are needed to assist in promoting knowledge of, and/or action
for, renewable energy options in formal and informal settings.
Some readers may not endorse the advocacy oriented environmental education
put forward by the 4th International Conference on Environmental Education (UNESCO/UNEP, 2007). They, like Jickling (2003), may feel that a balance needs to be found
between advocacy and less loaded forms of environmental education. These educators
can nevertheless take a role in discourse around large-scale integration of renewable
energy systems. They can, as Jickling (2003) suggests, focus on the ‘acquisition of relevant knowledge to understand (and maybe act on) these matters’ (p. 24) and enable
students to question assumptions underlying, and consider alternatives to, current systems and practices.
Formal and informal education complement one another in the progress of renewable energy technologies and their deployment. Civil communicative networks, or social
movements, have influenced state and federal government to support renewable power
installations. The multifaceted informal education that has been a foundation for the
civil sphere’s action for renewables is an important form of environmental education. It
is valuable for formal environmental educators to recognise the work and importance
of the informal environmental education occurring in social movements. Stevenson and
Evans (2011) write of the low representation of informal/nonformal education in this
journal. Educators in formal institutions may gain insights into their practice and curriculum by conceiving of it as co-extensive with an education that stretches from the
civil sphere to governmental policy making institutions.
Environmental education and other disciplines in higher education can inform and
develop the discourses of the large-scale transition to renewable energy, particularly in
interaction with social movements. Education crosses the boundaries between educational institutions and communities to address important issues of our time (Kemmis,
2006). Much of the edge of formal education — that is, much of the exploration of new
themes that come to make up formal education — is in social movements. Education
is the double process of developing the individual and ‘developing the discourses and
culture, social relations, institutions and practices, and the material–economic and environmental conditions of a society’ (Kemmis 2006, p. 462).
Within the social movements that have been important agents in the development
of renewable energy, there are multiple (largely informal) educational interactions happening at many scales. The fact that education is already a large element in the dramatic development of renewable energy technologies and their deployment may not,
however, be recognised among the actors (Whelan, 2005). Civil actors in movements
may come to recognise and develop new opportunities for action by seeing their realm
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of action in relation to a framework of environmental education. An orientation to education can, for example, promote understanding in a climate action group of some of
the steps that members do take and can take to educate one another and others outside
the group.
A valuable byproduct of the rapid development of renewable energy technologies and
their adoption is hope. Such hope enables engagement with and response to the dire
scientifically based forecasts about consequences of climate change. Dire projections
about climate change have often led to denial or apathy (Doherty & Clayton, 2011;
Kefford, 2006). The vision for renewables, with their fast growth and lowering prices
and their rapidly approaching (or current) competitive status with fossil fuels, provides
the possibility of success and an avenue of action that aids people in absorbing the
climate change message without paralysis.
The vision of a society powered 100% by renewables provides a more satisfactory
response than many currently accepted targets for emission reduction. At present the
target for atmospheric concentrations of greenhouse gases used by the Australian carbon tax is 550 ppm CO2e , even though 450 ppm only gives a 50% chance of keeping
temperature increase to below 2 degrees (The Treasury, 2011, p. 14). Moreover, the 2
degree target by no means assures the avoidance of dangerous climate change (Hansen
et al., 2008).
Maintaining knowledge of the rapidly developing renewable energy field is an important environmental literacy. This literacy includes some key messages; for example,
that baseload power from renewable energy is possible and that large scale renewable
energy systems are affordable and may actually be cheaper than fossil fuel systems.
Formal and informal educators can suggest that actors interested in environmental solutions subscribe to or follow the newsletters, reports or updates from organisations
such as Beyond Zero Emissions (BZE), Climate Spectator, Renew Economy, the IEA,
the US Department of Energy, or many other governmental, non-governmental or even
commercial organisations with a renewable energy focus.
Lack of awareness of renewable energy and the reductions in its costs is a barrier
to its deployment (IEA, 2011a) and restrains policy makers from taking bold action.
Environmental educators can be part of the needed acceleration of the development of
renewable energy systems by actively engaging with students and networks to overcome this lack of awareness. The Australian Draft Energy White Paper (RET, 2011),
which projects the percentages of renewable energy out to 2050 and is to provide a basis for national policy, uses high estimates of costs for renewable energy, while noting (p.
41) that differences in costs for renewable energy or in government policies can be game
changing and ‘ . . . could provide a larger transformation than described here’. Environmental education, as suggested by the 4th International Conference on Environmental
Education (UNESCO/UNEP, 2007), is partly education of policy makers.
This article was developed, in part, through a review of published information about
renewable energy generation and related topics from governmental, international, industry and civic bodies. Information from less established or possibly biased organisations was used as leads to more scholarly material and publications. To the degree
practical, reliability of information was confirmed through reference to different credible organisations. The article also drew on the author’s involvement as a participant
researcher in climate action and environmental advocacy organisations and the related
discussions, interactions and collaborations.
There are two main parts to this article. Part 1 presents largely technical information about renewable energy technologies and provides evidence that a large scale
transition to renewable energies is possible. This information is important for literacy
about renewable energy technologies that will enable environmental educators to enter
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the discourse on the subject that affects governmental policy and the rate of deployment. Part 2 moves to a much more theoretical (and social/political) angle to assist
in understanding the educational dimensions of advocacy networks involved with the
development of renewable energy. This provides insights into how educators and civic
actors can play a role in the knowledge and interactions underlying the realisation of
the possibilities for large scale renewables. Part 2 draws particularly from Habermas’s
concepts of public spheres and communicative flows.

Part 1: Rapid Development of Renewable Energy Generation Options
There have been very large increases in renewable energy installations in the world,
driven largely by drops in prices and by financial incentives provided by governments.
These incentives include renewable energy targets, tradeable green certificates and
‘feed in tariffs’ — guaranteed premiums for electricity generated that provide certainty
of return on investment (IEA, 2011b). In 2010, approximately half of all new electricity generating capacity added globally was renewable energy (REN21, 2011). Global
renewable power generation capacity (excluding hydropower) increased by 24% from
2010 to 2011 (REN21, 2012).
After some brief discussion of some general aspects of renewables and their benefits
and costs, this section will highlight points in more detail about three technologies for
renewably generating electricity. These three technologies — solar photovoltaics (PV),
wind power and concentrating solar thermal — averaged annual growth rates of 25–
49% in 2005–2010 (REN21, 2011). While the potential renewable energy that can be accessed through tidal, wave and enhanced geothermal sources in Australia is very large
(CEC, 2011), the technologies to harness these are not yet commercial. The technologies
summarised here in any detail are only those that have been successfully commercially
deployed. (A key of abbreviations is provided in Table 1.)
Renewable energy is of interest in an environmental education context because of
its potential to decrease the triple bottom line impact of electricity generation. Not all
renewable energy generation technologies are beneficial; at least not in some contexts.
For example, biofuel, because of the common use of food crops in its production, can
cause significant increases in food prices and negatively impact poorer populations.
Dams associated with hydropower can cause substantial environmental damage and
social dislocation. While the renewable technologies discussed in this article — solar
photovoltaics, wind and solar thermal — can have larger land use requirements (in
utility scale facilities) than conventional generation, their overall impact is much less
than fossil fuel generation. Land required for wind farms can still serve other uses.
Bird strikes with wind turbines can be reduced with considered siting of wind farms;
the overall impact on bird populations is much less with wind generation than with
fossil fuel generation (Sovacool, in press). Renewable energy generation avoids damage
and risks associated with other generation technologies, such as the land disturbance
of coal mining, the risks of radiation leakage with nuclear or the risk of ground water
contamination with coal seam gas. Even considering the embodied energy of wind and
solar facilities, their greenhouse emissions per unit of electricity is a fraction of that of
fossil fuel generation. Renewable energy technologies thus help minimise projected climate change with its large-scale social dislocation and biodiversity and financial (Stern,
2006) impacts.
Summarising selected elements of the renewable energy situation in brief detail establishes the setting to consider the educational implications of renewable energy developments and to appreciate the dramatic nature of the growth involved. Also, these
details constitute a part of the information that could be a focus for environmental
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TABLE 1: Key to Abbreviations

AEMC

Australian Energy Market
Commission

EWEA

European Wind Energy
Association

AYCC

Australian Youth Climate
Coalition

FIT

feed in tariff

BNEF

Bloomberg New Energy
Finance

GW

gigawatt

BZE

Beyond Zero Emissions

IEA

International Energy
Agency

CAG

Climate Action Group

IPART

Independent Pricing and
Regulatory Tribunal

CEC

Clean Energy Council

IPCC

Intergovernmental Panel on
Climate Change

CO2e

Carbon dioxide equivalent

kWh

kilowatt-hour

CST

Concentrating solar thermal

LCOE

levelised cost of energy

CTF

Clean Technology Fund

MW

megawatt

DCCEE

Dept of Climate Change &
Energy Efficiency

ppm

parts per million

DEWHA

Department of
Environment, Water,
Heritage & the Arts

PV

photovoltaic

DEWP

Draft Energy White Paper

REN21

Renewable Energy Policy
Network for the 21st
Century

EASAC

European Academies
Sciences Advisory Council

RET

Dept of Resources, Energy
& Tourism

EC

European Commission

REVE

Regulación Eólica con
Vehı́culos Eléctricos

ECOSTAR

European Concentrated
Solar Thermal
Road-Mapping

UNEP

United Nations
Environment Programme

EERE

Energy Efficiency and
Renewable Energy (US
Department of Energy)

UNESCO

United Nations
Educational, Scientific and
Cultural Organization

EIA

Energy Information
Administration (US
Department of Energy)

US DoE

US Department of Energy

EPI

European Photovoltaic
Industry Association

WWEA

World Wind Energy
Association
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FIGURE 1: Annual investment in renewable energy (excluding large hydro).
Note: Adapted from UNEP (2011); 2011 data from BNEF (2012).
education; overviewing them here in this way sets up an organising framework for appreciating the sources and significance of the information. Some environmental educators may be surprised at how some renewables have developed in installation and prices
and the credibility of claims that these technologies will be competitive with fossil fuels
within 10–15 years.

Investment, Research and Jobs
US$260 billion (excluding large hydropower) was invested globally in renewable energy
generation in 2011 (Bloomberg New Energy Finance [BNEF], 2012). This $260 billion
was more than 2.8 times the $90 billion invested 5 years earlier in 2006 (UNEP, 2011;
see Figure 1). Investment is expected to continue to grow strongly (Pernick, Wilder, &
Winnie, 2012).
Large investments in research greatly increase the chance of breakthroughs or significant improvements in the performance and cost of renewable energy systems. US$9
billion (UNEP, 2011) was invested in 2010 on research on a range of aspects of renewable energy technologies. There are many promising areas of innovation; for example,
new energy storage technologies, higher efficiencies in solar generation, more efficient
wind turbine components and cellulosic biofuels (which should avoid competition with
food sources). Bill Gates states: ‘I think if you want a leading indicator that you can
feel good about, look at the amount of IQ working on energy today . . . Compared to 20
years ago, it’s night and day’ (Anderson, 2011).
Investment in renewables has been partly driven by the fact that renewable energy generation has greater job generating potential than fossil fuel technologies (IPCC,
2011). More than 600,000 direct and indirect jobs were provided globally by solar PV
and wind power in 2008 and more than 2.7 million are expected to be generated by 2018
(Makower, Pernick, & Wilder, 2009). Solar PV and wind power jobs numbered 980,000
at the end of 2010 (REN21, 2011).
General Points About Costs
As the viability of renewable energy projects generally still relies on incentives, rates of
installations can be greatly influenced by government policies. For example, cutbacks
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FIGURE 2: Technology progression with change in cost with increasing cumulative capacity.
Note: Sourced from Hayward et al., 2011, p. 11; used with permission.
of incentives in Europe may well reduce solar installations in Europe after 2011, and
some strong federal incentives of recent years in the United States have now been reduced (BNEF, 2012). As costs for renewable energy drop, however, incentives can be
scaled back and the growth in installations becomes less and less dependent on policy
supports.
The cost of new renewable energy installations has dropped markedly in recent
years, which has been a major driver of the growth in installations and investments.
These dropping costs have been due to a combination of factors, including technical advances, economies of scale, increased competition, less expensive financing as perceived
risk is reduced, and ‘learning by doing’ (EIA, 2010; IEA, 2011c). The rate at which costs
reduce with deployment is referred to as the ‘learning rate’, that is ‘the percentage reduction in costs for each doubling of installed capacity’ (EASAC, 2011, p. 23).
Less established technologies tend to have higher ‘learning rates’ as there is more
potential for improvements. Technologies are understood to move along a ‘cost curve’
(see Figure 2) as they develop from research to demonstration to initial commercialisation to mature technologies (Hayward, Graham, & Campbell, 2011; RET, 2011). Solar
generation technologies, and renewable energy technologies generally, have further to
drop along the cost curve than conventional fossil fuel generation technologies.
A way of comparing the cost competitiveness of different generation technologies is
the ‘levelised cost of electricity’ (LCOE) — ‘the wholesale price at which a power plant
needs to sell its electricity to break even over the life of the plant’ (BZE, 2010, p. 54).
While LCOE provides a measure that allows comparisons between different technologies of generation, such comparisons need to be treated with caution (and assumptions
made transparent if practicable) as LCOE can be quite sensitive to the assumptions
used (Branker, Pathak, & Pearce, 2011; CSIRO, 2011). Still, LCOE can be a valuable
indicator as to the cost competitiveness of different technologies.

Solar Photovoltaic
In solar photovoltaic (PV) systems, electricity is generated by sunlight striking a thin
cell of light sensitive semiconductor material such as silicon (IPCC, 2011). The average
annual growth rate of installed solar PV capacity was more than 40% from 2000 to
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FIGURE 3: Global grid-connected solar PV capacity.
Note: Adapted from EPIA (2012, p. 5).
2010 (IEA, 2010a; Branker et al., 2011). As Figure 3 shows, in 2011 the installed world
capacity of grid-connected solar PV increased by almost 70%, from 39.7 gigawatts (GW)
to 67.4 GW (EPIA, 2012). The 27.7 GW installed in 2011 was substantially more than
the cumulative total that had been installed in all years to the end of 2009 (REN21,
2011). Clearly, installations in solar PV have been accelerating, due in part to significant
drops in prices that will be discussed below.
Cumulative PV installations in Australia more than doubled during 2011 (EPIA,
2012), rising from 493 MW to 1200 MW. This cumulative capacity generates electricity
equivalent to the consumption of over 220,000 households. As Figure 4 shows, installed
capacity in Australia at the end of 2011 was approximately 3,000 times that of 10 years
earlier.
Solar PV has a learning rate of about 20% (IPCC, 2011, p. 848). That is, for every
doubling of capacity, prices have dropped approximately 20%. Prices for PV modules
‘dropped from USD2005 22/W in 1980 to less than USD2005 1.50/W in 2010’ (IPCC, 2011,
p. 68). The rate of decrease has been particularly rapid in the last few years, with PV
‘system’ prices (which includes the ‘balance of system’ such as inverter and installation)
falling 40% between 2008 and 2009 (IEA, 2010a) and further dramatic declines through
2011 (BNEF, 2011a, 2012).
Feed-in tariffs (FITs) have been particularly effective in promoting the rate of solar
PV installations, which has been so important to the above price reductions; ‘Nearly all
countries with growing [solar PV] markets have used FITs’ (IEA, 2011b, p. 20). In Australia, state FITs were key drivers of the 35 times increase in solar PV installations from
2008 to August 2011 noted by the Clean Energy Council (CEC, 2011). These Australian
state-based FITs have been significantly wound back as PV prices have fallen and the
costs of the schemes have become a politically sensitive issue in the context of rising
energy prices. The lowering (or eliminating) of FITs may cause the rate of installations
to plateau for a time. Also, price reductions for solar PV systems in Australia may not
continue at the rate of the last few years, as reductions have reflected, to a degree, a
global surplus in supply of PV modules (UNEP, 2011) and the possibly short-term factor
of the high Australian dollar.
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FIGURE 4: Australian grid-connected solar PV capacity.
Note: Adapted from CEC (2011, p. 7); 2011 data from EPIA (2012).
Before long, however, falling prices driven by worldwide volumes in production and
installation (as well as technological advances and learning by doing) will result in
evident ‘grid parity’, which will propel further installations. ‘“Grid parity” refers to the
lifetime generation cost (or LCOE) of the electricity from PV being comparable with the
electricity prices for conventional sources on the grid’ (Branker et al., 2011, p. 4471).
Because solar PV frequently generates at the site of use, it generally competes with the
retail price of electricity rather than the much lower wholesale electricity price (which
wind energy, for example, would normally compete against). Due to this, a number of
areas in Australia and elsewhere in the world (where there are high levels of sunshine
and/or high electricity prices) have already reached grid parity (BNEF, 2011a; Branker
et al., 2011; BZE, 2010; Lacey, 2011; Laird, 2011; Mills et al., 2011a, 2011b; UNEP,
2011).
Many other countries are likely to reach grid parity by 2020 for solar PV-generated
electricity (Bazilian et al., 2012; Bony, Doig, Hart, Maurer, & Newman, 2010; Branker
et al., 2011; BZE, 2010; EASAC, 2011; EERE, 2010a; IEA, 2010a; Jablonski, Tarhini,
Touati, Gonzalez Garcia, & Alario, 2012), with prices continuing to fall strongly after
that (EERE, 2010b; IEA, 2010a). In Australia, increasing electricity retail prices, driven
predominately by investments to update and upgrade transmission and distribution
networks (AEMC, 2011), mean that widespread grid parity will occur (or has occurred)
much earlier than it would have otherwise.
Another driver of installations is likely to be the ‘peer effect’. Bollinger and Gillingham’s (2011) research showed that a 1% increase in installations of solar PV in a neighbourhood resulted in a 1% increase in the rate of installation. Given that solar PV installations in Australia have increased by 35 times in 3 years (CEC, 2011), the peer
effect is likely to be significant in accelerating installations.
Deployment of solar PV will also be driven by third-party financing, in which householders or businesses agree to have a third party install solar PV on their roof, with low
or no upfront costs, in order to be supplied with electricity at below retail rates. This
opens the solar PV market to large numbers of customers for whom the usual upfront
capital costs would have been an obstacle.
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FIGURE 5: Global wind capacity.
Note: Adapted from WWEA (2012).

FIGURE 6: Australian wind capacity.
Note: Adapted from CEC (2011); 2011 data from REVE (2012).

Wind
The blades of wind turbines harness kinetic energy of wind, turning a rotor. At sufficient speeds, this rotational energy is converted to electricity by a generator, as with
hydropower.
Globally, 42 GW of wind power was installed in 2011, up from 37.6 GW installed in
2010 (WWEA, 2012). Total installed global wind power capacity increased 22% during
2011, from 197 GW to 239 GW (WWEA, 2012) (see Figure 5). The energy generated
by this wind capacity would be enough to power more than double Australia’s current electricity use (assuming wind capacity factor of 25% and Australian electricity
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FIGURE 7: Gemasolar Solar Tower CST plant in Andalucia, Spain (Courtesy, Torresol
Energy).

consumption of 242TWh, as in RET, 2011). World wind power capacity has been close
to doubling every three years since 1996 (REN21, 2011). Australian wind capacity has
also increased remarkably (see Figure 6).
Some wind power plants in good wind locations around the world have a levelised
cost of electricity (LCOE) that is equal to or lower than new coal plants (BNEF, 2011b;
IEA, 2011d; UNEP, 2011) or even lower than ‘current energy market prices’ (IPCC,
2011, p. 95). With a carbon tax, the LCOE of wind generation compares even more
favourably. Also, wind prices are expected to continue to decline, although not as steeply
as solar prices (IEA, 2009; IPCC, 2011; Jablonski et al., 2012; Wiser, 2011).
While much of the variability of wind can be overcome through geographically dispersed systems (Delucchi & Jacobsen, 2010; IEA, 2009; Mills & Wiser, 2010), grids with
growing substantial percentages of renewable generation from variable sources such
as wind and solar PV require increasing inclusions of ‘balancing systems’ (IEA, 2009),
which can be called on to generate when the wind or PV generation is low. Electricity,
unlike heat as we shall see, is expensive to store. Coal and nuclear generation cannot
effectively balance the intermittency of wind and solar PV because of their low ramp
rate (the rate at which they can increase or decrease generation). As the transition to
high levels of renewables is made, the concept of baseload is likely to be ‘replaced by a
system of flexible and inflexible energy sources’ (Elliston, Diesendorf, & MacGill, 2012;
Parkinson, 2012a, 5th para; see also Parkinson 2011a, 2011b). The need for flexible
generation leads us to our next technology, concentrating solar thermal.

Concentrating Solar Thermal (CST) — Possibility of Round-the-Clock Solar Power
Concentrating solar thermal (CST) power generation ‘has strong potential to be a key
technology for mitigating climate change’ (IEA, 2010b, p. 7). CST focuses sunlight to
produce heat, which can then be used to drive a steam turbine. The heat energy can be
stored (molten salt is the usual storage medium) relatively inexpensively to generate
electricity during cloudy periods or at night (or to generate additional electricity during periods of peak demand). Commercial scale CST plants with molten salt storage
or ‘backup’ have been running successfully for years, primarily in Spain (Dunn et al.,
2012).

146

136

William Adlong

‘Round trip efficiencies’ [i.e., the amount of usable energy that comes out of storage as a percentage of what went in] of 93% have been routinely achieved by
commercial plants in Spain, even when energy is stored for 24 hours. Scale-up
of plant sizes should further reduce heat losses as the surface area of storage
tanks will reduce in relation to the stored volume. (EASAC, 2011, p. 25).
Others claim higher storage efficiencies can be expected (Denholm & Mehos, 2011) with
99% storage efficiency claimed for solar towers (Dunn et al., 2012; BZE, 2010).
The Gemasolar CST solar tower plant in Spain (pictured in Figure 7) has storage
for 15 hours of generation at full capacity (BZE, 2012) — effectively providing roundthe-clock solar power —and has been operating since May 2011. EASAC states that
‘incorporating thermal storage capacity can extend the operating period of the CSP
[CST] plant by a few hours after sunset up to 24 hour, base-load operation’ (2011,
p. 11). The output from the Gemasolar 19.9 MW plant will be enough to supply about
25,000 households (Torresol Energy, 2011).
There are other forms of CST beside the solar tower shown in Figure 7; for example,
the parabolic trough, Linear Fresnel Reflector (LFR) and dish (for descriptions see BZE,
2012; EASAC, 2011; IEA, 2010b; Wyld & MMA, 2008). The parabolic trough CST has
been deployed most extensively. Of the different forms of CST, the solar tower is often a
focus for least cost LCOE in the long run, due in part to the high temperatures that can
be achieved (CTF, 2009a), the better tracking of the sun than trough and LFR through
the year (BZE, 2012) and the fact that it is not yet as far along the cost curve as trough
CST.
CST requires an area of high direct irradiance (direct sunlight), whereas solar PV
can operate, with reduced output, under cloud cover. This means that CST is most suitable for areas such as northern Africa, southwestern United States, the Middle East
and many regions of Australia.
CST is coming from a low base of deployment but has enough of a track record to
stimulate large-scale deployment where sufficient incentives are available. According
to EASAC, Worldwide in 2011, 1.3 GW of CSP [CST] were operating and a further 2.3
GW were under construction’ (2011, p. 1). The 354 MW ‘Solar Electric Generating Stations’ (trough CST) in California have been operating for over 20 years (IPCC, 2011, p.
357). A 370 MW solar tower CST plant (with gas backup) being constructed in Ivanpah (California), assisted by a US$1.6 billion government loan guarantee, is expected
to supply the peak demand of 140,000 homes (NREL, 2011; Dyer, 2011).
As CST with storage can provide round-the-clock power on demand, it overcomes the
intermittency issue that many have considered to be renewable energy’s major shortcoming (along with higher cost); it has become a symbol of the potential for 100% renewables. Since the energy from CST can be stored and generation from the stored heat can
be ramped up quickly, CST is considered dispatchable, that is, available when needed
(Dunn et al., 2012). Hence CST plants with storage can complement the variable generation of other renewable energy technologies (Dunn et al., 2012) and effectively enable
greater penetration (i.e., higher percentages) of wind and solar PV in the electricity grid
(Denholm & Mehos, 2011b; IEA, 2010b; EASAC, 2011).
The current levelised cost of electricity (LCOE) for CST is indicated to be about
two to three times the LCOE of baseload fossil fuel electricity (EASAC 2011; Kolb, Ho,
Mancini, & Gary, 2011; Wyld & MMA, 2008). A number of sources, however, anticipate CST, given continuing growth in deployment and technical improvements, to be
competitive first with peak load and then with intermediate and baseload load fossil
fuel generation between about 2020 and 2030 (EASAC, 2011; IEA, 2010b; Kolb et al.,
2011; ECOSTAR, 2005). In some areas with particularly good solar resources and/or
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TABLE 2: Comparative LCOE
Technology

2015

Wind

2030

2050

8.7

6.9

6.5

Solar thermal

15.7

10.8

10.2

Rooftop solar PV

18.4

9.1

6.5

7.1

8.5

14.1

12.1

9.6

9.1

Black coal
Black coal with CCS

Note: Adapted from Hayward et al. (2011,
p. 29). In accord with current government
policy, the figures are inclusive of a carbon
price with a target of 5% reduction on 2000
emissions by 2020 and stabilisation of atmospheric CO2 at 550ppm by 2100. Discount rate is 7%. For further assumptions
see Appendix B of source.
high electricity prices, CST is expected to achieve competitiveness with fossil fuel generation earlier (EASAC, 2011), as on Australia’s Mt Isa network (Wyld & MMA, 2008).
If costs of CST are reduced, as forecast, to competitiveness with fossil fuel generation, then developing nations, where the largest growth in energy use is expected, may
in many cases adopt CST rather than fossil fuel generation. Hence, driving the cost of
CST down through deployment can be a ‘major contribution to climate change mitigation’ (Lovei & Walters, 2010). This principle underlies the World Bank’s Clean Technology Fund’s $US750 million investment in the Middle East and North Africa (MENA)
CST deployment plan (Clean Technology Fund [CTF], 2009a). In the MENA plan, the
excellent solar resources of Northern Africa and the Middle East will be used to supply
electricity for Europe as well as the local MENA nations (CTF, 2009b; EASAC, 2011;
Mukwaya, 2011; Trieb, Müller-Steinhagen, & Kern 2011; Trieb, Schillings, Pregger, &
O’Sullivan, 2012).

Comparative Levelised Cost of Electricity
To present comparative LCOE with a standard set of assumptions, Table 2 uses data
from one source, a CSIRO report by Hayward, Graham and Campbell (2011), although
this source does not show CST as competitive with coal as early as sources cited above.
Note that the price given for rooftop solar PV for 2015 (Aus18.4¢/kWh) is substantially
below the current (2012–2013) electricity retail price of 25–33¢/kWh in New South
Wales (IPART, 2012).
‘Zero Carbon Australia’: A Plan for 100% Renewables for Australia
The Zero Carbon Australia Stationary Energy Plan, produced by the non-governmental
group Beyond Zero Emissions (BZE, 2010), proposes how to supply 100% of Australia’s
electricity needs with renewables in 10 years (by 2020). (The rest of Part 1 examines ideas and proposals from this BZE plan.) The plan is formed in light of the
need to reduce greenhouse gases in the atmosphere to preserve the conditions within
which civilisation developed. The plan was written by engineers working pro bono in
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FIGURE 8: Modeling generation of Beyond Zero Emissions system against demand
(BZE, 2010, p. 80; used under source’s Creative Commons license). The
figure represents modelling of the generation from solar and wind in halfhourly segments against demand over a year on the basis of detailed records
of wind generation, insolation (available sunlight) and National Energy
Market (NEM) demand (BZE, 2010, pp. 80–81).

collaboration with the University of Melbourne’s Energy Institute. The plan states that
it only considers commercially available generation technologies, not relying on any new
breakthrough technologies. It is the first completed of six BZE plans to address how all
of Australia’s energy needs, including transport and liquid fuels, can be supplied by
renewables. The plan breaks through many misconceptions about the limitations of renewables and provides evidence of the feasibility of supplying the energy needs of a
whole economy without fossil fuels. Such a vision can bring into an integrated framework, government renewable energy policy initiatives. The vision provides the broad
perspective necessary to come to terms with the large scale transformation of energy
systems that has begun in the world.
The Stationary Energy Plan uses the dispatchability of CST with storage to complement the use of wind power, expected to remain ‘the cheapest way of generating
renewable energy’ (BZE, 2010, p. 24). The plan recommends an electricity generating
system in which CST power towers with molten salt heat storage meet nearly 60% of
demand, wind meets nearly 40% of demand and crop-waste biomass and hydroelectricity provide backup for uncommon occasions when generation from wind and solar does
not meet demand (as illustrated in Figure 8). Such occasions are estimated to amount
to only about 2% of demand.
As the BZE aim is for all of Australia’s energy needs to be supplied by renewable
sources, the Stationary Energy Plan provides for electricity to supply energy needed for
transport, heating and many industrial processes currently relying on fossil fuels. The

149

100% Renewables as a Focus for Environmental Education

139

electrification of transport results in major savings in energy and emissions, largely
because electric motors are so much more efficient in converting energy to motion than
internal combustion engines (BZE, 2010), as discussed in other large-scale decarbonisation scenarios (e.g., Jacobson & Delucchi, 2010). Electrical ‘heat pumps’ can effectively
replace gas space heating in most circumstances and many industrial processes can be
electrified. Because of these additional services provided by electricity, the Stationary
Energy Plan is designed with over twice the capacity that would otherwise have been
needed.
Energy efficiency is a major part of the Stationary Energy Plan, as with other largescale decarbonisation plans (e.g., see European Commission, 2011). Energy efficiency
initiatives are generally regarded as the most cost-effective way of reducing emissions
and often realise substantial net financial savings for household, commercial or industrial consumers. The Stationary Energy Plan calls for improving energy efficiency by
one-third to bring ‘ . . . Australia energy efficiency into line with other modern, developed economies’ (BZE, p. 10). These perspectives and aims are consistent with those of
the Prime Minister’s Task Group on Energy Efficiency (DCCEE, 2010).
The nearly 200-page Stationary Energy Plan systematically considers details on
many aspects of implementation, from how deployment can be ramped up over years,
leading to establishment of domestic components manufacturing, to the jobs that would
be needed for construction and maintenance and even to the amount of concrete that
would be required. The plan proposes wind and solar generation sites around Australia,
selected to best meet demand through the year. In order to flatten the variability of wind
and solar generation and to link remote generation sites with the grid, the BZE plan
proposes a number of extensions and interconnections for the grid. Some of these are
quite substantial, particularly that from Western Australia to the grid of the eastern
states. The many grid links are costed and amount to over 20% of the total costs of the
plan.
The Stationary Energy Plan provides economic calculations (with explicit assumptions) to assert that in the 30 years from 2011–2040 the proposed renewable energy
system has approximately the same net present cost as business as usual, due to the
avoided costs of investment in fossil fuel generation capacity, reduced fuel costs and savings through energy efficiency. Other sources also suggest that, for these reasons, the
costs of high renewable scenarios may be less than or similar to existing policy settings
or business as usual (EC, 2011; IPCC, 2011; Mathiesen, Lund, & Karlsson, 2011; Rocky
Mountain Institute, 2011). The European Commission’s (EC, 2011) ‘Energy Roadmap
2050’ notes (p. 5, italics in source): ‘Decarbonisation is possible — and can be less costly
than current policies in the long-run . . . the costs of transforming the energy system do
not differ substantially from the Current Policy Initiatives (CPI) scenario.’
What the BZE (2010) plan perhaps did not highlight sufficiently was that the costs
of the incentives required to stimulate the market to invest in the proposed 100% renewable system are much less than the total costs ($37 billion per year for 10 years)
of the project. The plan did point out that the total costs should be seen in relation to
the avoided investment costs in fossil fuel generation capacity and avoided fuel costs. It
also stated that the cost of the plan, if funded totally through an electricity price rise,
would only amount to an increase of $.065/kWh (p. 121), much less than the electricity
price increases endured in recent years in eastern Australia due to conventional transmission and distribution (‘poles and wires’) investments. The plan, however, compared
the total costs in relation to other public expenditure, even though only the incentives
necessary to precipitate capital investment are required from the public purse.
It is worth noting that renewable energy can actually lessen market prices of electricity through the ‘merit order effect’ (EWEA, 2010; IEA, 2011c; Parkinson, 2012b). As
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renewably generated electricity does not involve fuel costs, it generally continues to be
offered at low prices during peak periods, offsetting the need for much higher priced
generation from other sources, usually gas plants. Thus, the costs of incentives to promote deployment of renewables can be partially or totally offset by price benefits to
energy consumers (Parkinson, 2012b).
There are other benefits to the adoption of large-scale renewable energy systems
such as BZE proposes. These include health benefits (particularly respiratory) through
reductions in the particulate matter, SO2 and mercury emissions of coal generation
(IEA, 2011a; Jacobson, Colella, & Golden, 2005; World Bank, 2007; IPCC, 2011). Another benefit is decreased exposure to possible fossil fuel price increases, including
higher gas prices (BZE, 2012) and oil prices (as oil is largely no longer needed for transport in the BZE plan). Funds that would have gone overseas for oil purchases can stay
within Australia, improving balance of payments. Also, (again) the deployment of renewable technologies contributes to decreases in the costs of the technologies, which
increases the likelihood that the technologies will be affordable for less developed countries, allowing ‘leapfrogging [of] the emission-intensive development paths that developed countries have taken so far’ (IPCC, 2011, p. 750).
The BZE plan has received some criticism. Trainer (2010) challenges a number of
BZE’s assumptions and calculations as overly optimistic. He also argues that it is unrealistic to aim to supply society’s energy needs with renewable energy unless we dramatically reduce our consumptive lifestyles. Diesendorf (2011) questions whether: the
timeline is realistic; an expensive grid link to Western Australia is necessary; there are
not less expensive combinations of renewable technologies to achieve 100% renewables
(see also Elliston et al., 2012). These critics, however, still see a transition to renewables
as desirable and refer to the BZE plan as ‘a valuable contribution’ (Trainer, 2010, para.
1) and ‘a ground-breaking study’ (Diesendorf, 2011, para. 5).

Part 2: Insights Into the Educational Dimensions of Realising 100%
Renewables
In Part 1 we looked at the developments in renewable energy costs, deployment and
modelling that provide evidence that renewable energy generation is economically feasible for large scale integration into our national energy systems. In Part 2 we examine
elements that assist in understanding how to realise the recommendation of the 4th International Conference on Environmental Education (UNESCO/UNEP, 2007) to build
capacity for engagement in discourse or advocacy around such issues. Part 2 uses, in
particular, Habermas’s concepts of public spheres and communicative flows to assist in
understanding the dynamics and communicative phenomena underlying advocacy networks and their and other influences on discourses and policy. By recognising the (often
informal) educational dimensions of developments in the public sphere, educators may
learn new ways in which they can take a role in furthering understanding and/or action
in relation to renewable energy (and other issues).
Part 2 first briefly sketches some social action and policy developments in relation
to renewables, to set the context for the more theoretical considerations. Part 2 finishes
with discussion of the ‘architectural effect’ of the deployment of renewable energy technologies and the importance of vision developed in the civil sphere.
Some Social Action and Policy Developments
There is much action in the community for 100% renewables. Two other groups besides
Beyond Zero Emissions that are dedicated to progressing large scale solar plants and a
transition to 100% renewables are the Australian Youth Climate Coalition (AYCC) and
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100% Renewables. The group 100% Renewables has been very effective in demonstrating community support for renewables and has recently centred its campaign around
the image of CST tower plants, using the power of the visual to symbolise the capacity of renewables to provide large-scale and baseload energy. In May 2012, the AYCC
presented 26,000 signatures (Albion, 2012) and 100% Renewables presented 12,000 signatures (Bray & Soutar, 2012) to federal parliamentarians in support of large-scale renewables. In the past 3 years the winners of the ‘Young Environmentalist of the Year’
have been leaders of these three organisations (Banksia Environmental Foundation,
2009, 2010, 2011).
Other large environmental groups in Australia, as well as a network of many climate
action groups and civic actors, are also working for implementation of 100% or largescale renewable energy systems. This is occurring in concert with a global movement
for climate action and renewables. Evidence of community support is shown through
the Australian advocacy group GetUp’s (2012) recent poll of its 500,000 plus members,
which named ‘Investment in renewable energy’ as the number one priority.
The people in the 3,400 full time jobs directly created through wind, solar, geothermal and wave renewable energies in Australia (CEC, 2011), with many more in sales,
administration and management, are likely to amplify support for renewable energy
systems. Occupations tend to have strong influences on the identity and ways of thinking of workers, as Habermas (1987) explains. For workers in renewable energy, norms
and beliefs around renewable energy change. The settings of these workers, and the
interests generated there, promote learning about the possibilities and rationales for
renewable energy. Such workers communicate the possibilities and rationales to others,
in some cases through advocacy roles.
Several pieces of recent legislation (Australian Government, 2012) should provide
important support to the progress of renewables in Australia. The foundation of these
is a carbon tax (transitioning to an emission trading scheme later), which increases
the cost of generating electricity with fossil fuels and effectively lessens any additional
cost of generating electricity with renewables. Money from the carbon tax is to fund the
Clean Energy Finance Corporation (CEFC, 2012). The CEFC (2012) will have $10 billion to catalyse large-scale investment in renewable energy, low emissions and energy
efficiency technologies, including renewable technologies that might otherwise seem too
risky for the market in the early stages of commercialisation. The CEFC is to achieve
a financial return on investment. The Australian Renewable Energy Agency (ARENA)
will also be formed, in a consolidation of other programs (with funding totaling $3 billion), with the ‘objectives of improving the competitiveness of renewable energy technologies and increasing the supply of renewable energy’ (RET, 2012a).
The UNEP (2011) notes, however, that policy-makers in late 2010 and early 2011
(up to the time of the publication) were failing to spot the rapidity of progress of renewable energy and the pace ‘in [its] investment levels and, even more, in [its] costcompetitiveness with conventional power’ (p. 16). This has been true with the Federal Government’s Draft Energy White paper (2011) and the Productivity Commission’s
(2011a, see also 2011b) report evaluating Australian carbon emissions policies, which
overestimated costs of renewables. The costs of solar PV forecast in the Draft Energy
White Paper (DEWP) for 2030 are in the order of double what the International Energy
Agency (2010a) views as realistic for that time. Hearps and McConnell (2011) assert
that the DEWP’s anticipated 2030 solar PV costs are higher than current solar PV costs.
The DEWP does not discuss the likelihood, or consequences, of grid parity for solar PV,
which is anticipated before 2020 for much of Australia (Mills et al., 2011a, 2011b). Similarly, the DEWP’s estimates of LCOE for wind generation for 2030 closely resemble the
range that the IEA (2009, p. 12) estimates for 2009 installations.
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Public Spheres, Communicative Flows and Governmental Policy
Habermas’s (1996, 1997, 2003) concepts of the role and importance of civic society
and public spheres, and the flows of communicative action originating there, provide
a framework for reflecting on where environmental education is occurring within the
developments affecting the deployment of renewable energy technologies. The concepts
provide a way of thinking about environmental education that includes informal and
formal education, social movements and government decisions, all within the notion of
needed learning processes to address an unsatisfactory situation — such as the high
emissions from our current energy systems. The climate action movement, which has
been the basis for much of the renewable energy movement, is discussed below as an
illustration of Habermas’s concepts.
Habermas (1996) describes a process in which the governmental/bureaucratic systems need to be informed or sensitised by the public sphere to problems caused by governmental and economic structures and practices. He describes the process as a flow
that can start from informal discussions on the periphery of the public sphere and can
aggregate and strengthen and eventually reach to the formal decision/policy making of
the legislative structures. These processes can bring about learning and policies that
pave the way for deployment of renewables.
A public sphere is a domain in which public opinion can be formed (Habermas, 1997):
‘A portion of the public sphere is constituted in every conversation in which private persons come together to . . . deal with matters of general interest without being subject
to coercion . . . ’ (p. 105). The public sphere extends from the ‘informal periphery’ — the
spontaneous interaction of individuals — to the formal, constitutionally based procedures for incorporating the will of the people into law and policy. The legitimacy and
democratic processes of government depend on flows of communicative power ‘coming
from the informal contexts of communication found in the public sphere, in civil society,
and in spheres of private life’ (Habermas, 1996, p. 352). Habermas (1996, p. 350) notes,
however, that the constitutionally established flows of will formation are ‘preserved only
if government officials hold out against corporate bargaining’.
In the spontaneous interactions of the periphery of the public sphere — at the intersection of the public sphere and personal sphere — people talk together about the
effects they have experienced or are concerned about in situations facing a group or
larger society (e.g., effects of climate change). They form opinions on what is in the
general interest (for example, the advancement of renewable energy options). As the
outcomes (‘communicative power’) of their and others’ discussions come together and
are developed, they can, under the right conditions, impact on governmental systems
responsible for the problematic situation.
In order to have influence on policy, these flows of communicative power often have
to contend with the power of vested interests and the influence these interests have
in the media and in government. Powerful industry players can portray their industry interests as being the same as the national interest and can use their influence in
government to choke out debate, information and resources for promising alternative
systems (Curran, 2009; Pearse, 2007). The descriptions in this section of the identification, themetisation and dramatisation of problems and solutions in the public sphere
can be regarded as strategies for dealing with such hegemonic influences.
In this context is it helpful to remember the original purpose of the systems that
require sensitisation. As a society develops it allocates many decisions to ‘systems’ (or
‘subsystems’ as Habermas calls them) it creates so that it does not have the burden
of democratically working through these many decisions (Habermas, 1987). Government makes many functional decisions on behalf of society members. To take a simple
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example, a water board decides on the size and design of a network of pipes and treatment plants to serve expanding areas of a city or to upgrade others. The public is normally content to have routine decisions like these decided by such a governmental system. If, however, there were some aspects of the resulting activities that were unsatisfactory, say they disturbed the high environmental value of some area or the work
caused too much disruption to local business activities, the public could sensitise the
system (the water board or other relevant government departments) to the problem and
to alternatives.
In some cases the unsatisfactory nature of a legacy of decisions only emerges after
a long period, perhaps due to new information, and may involve much larger scales of
government, society and economy. This is the case with awareness of anthropomorphic
climate change. Information has emerged that many of our existing economic structures and practices put our future at risk through the emissions involved. The decisionmaking processes underlying these circumstances have been ongoing for generations,
are embedded in innumerable parts of our economy, and are part of the interests of
large financial forces. This means the institutionalised decision-making processes tend
not to be alert and responsive to new information and alternatives, as this new input
is from outside the usual routines of interaction and patterns of thinking (Habermas,
1996).
As self-referential functional systems may not be responsive to newly emergent problems (perhaps through the conscious efforts of vested interests), the public sphere can
serve as the sounding board for such problems (Habermas, 2003). In addition to detecting and identifying problems, the public sphere must:
amplify the pressure of problems, that is . . . convincingly and influentially
thematize them, furnish them with possible solutions, and dramatize them in
such a way that they are taken up and dealt with by parliamentary complexes.
(Habermas, 1996, p. 359)
This is what the climate action movement has done over the past 10 years. The climate action movement constitutes much of the foundation for the 100% renewables
vision and has been an astonishing environmental education phenomenon. The flows
of concern about climate change brought many people together in civil organisations
devoted to solutions on this issue. These were able to amplify the pressure of calls for
climate action, in part just through the sheer numbers involved. One hub for climate action groups around Australia lists over a hundred and twenty groups around Australia
(http://www.climatemovement.org.au/groups/).
Themetisation of flows of climate change concerns began, for example, through
public meetings for some climate action groups (CAGs). Participants distilled themes
from discussions and began work on finding information, strengthening arguments and
teaching one another and local communities in relation to these. Local CAGs formed
networks with similarly oriented groups nationally and regionally. Members of CAGs
met with and corresponded with local or distant parliamentary representatives. These
exchanges both alerted parliamentary representatives to the concerns and arguments
about climate change and provided encounters for CAG members to refine their arguments. Those concerned about climate change engaged in many other actions, both local
and virtual (such as signing petitions and emailing government ministers).
Civil actors also took steps in defining and proposing solutions at both local and
larger scales. Calls for renewable energy gradually became more refined as CAG members and others educated themselves and one another about which renewable technologies were most cost effective in different locations. Civil actors highlighted to government possibilities for specific policies that would lessen emissions, based often on
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information passed through climate action networks and/or developed in reports from
state, national and international organisations. Members of formal educational and scientific institutions published analyses, or were covered in the media, on many aspects
of climate change and emission mitigation. CAGs also worked with local councils to promote initiatives such as community solar PV bulk buy programs and community energy
efficiency programs.
CAGs and other civil actors dramatised the problems and solutions around climate
change in a number of visual, engaging and memorable ways. Images of lines of people
spelling out words like ‘clean energy for eternity’ made national TV news. The Australian Youth Climate Coalition had representatives attend 2010 federal election events
in a costume to dramatise ‘the elephant in the room’ that is climate change. The group
GetUp and others ran TV ads for climate action. The group 100% Renewable, with its
affiliates, conducted its first poll of 14,000 people on their desire for renewable energy,
which was presented to the Multi Party Climate Change Committee negotiating the
carbon tax policies (SMH, 2011).
This identification, themetisation and dramatisation of problems and solutions by
the public sphere has had significant effects on the Australian policy and legislative
process. Civic awareness and demand has forced changes in policy (Curran, 2009;
Lawrence, 2009). Before the 1997 election, rebates for residential installation of solar
PV panels were doubled and both major political parties committed to a price on carbon.
A Renewable Energy Target of 20% by 2020 was subsequently passed, with the support
of both major political parties. Most states have had a period of feed-in tariffs for solar
PV. In 2009 the government announced the Solar Flagships program, now designed to
support the construction of two 150–250 MW large-scale solar facilities (RET, 2012b).
More recently, with support from environmental networks in many forms such as online
petitions and email campaigns, the ‘Say yes campaign’ large demonstrations and the
poll of 14,000 people by the group 100% Renewable, the government has, as mentioned,
legislated the carbon tax and allocated $10 billion for clean energy in the Clean Energy
Finance Corporation. This policy process has, however, been dogged by setbacks, such
as recent opposition to wind farms, and the axing of funding for renewable programs,
by some state governments.

Recursiveness
There is a recursive nature to the communicative flows from the periphery of the public sphere to the legislative institutions. As social movement organisations gathered
information and refined rationales for climate action and renewables to put before governmental representatives, their reports were being used by CAGs and individuals as
substance for further discussions within the groups and at the periphery of spontaneous
interactions. This was likewise the case with reports and other publications coming
from academic institutions and agencies around the world, such as the IEA, the EERE,
the Intergovernmental Panel on Climate Change and many, many others.
Governments responding to the civil communicative pressure on an issue have set up
departments or teams dedicated to the issue, such as those involved in the modelling
of the carbon tax or in the Garnaut Climate Change Review. Their analyses inform
(and sometimes challenge) climate action networks and interactions in the civil sphere.
New policies are formed in response to the climate movement and these policies then
affect organisations and individuals in the movement. Renewable energy and energy
efficiency business organisations, sometimes made possible by policies resulting from
the advocacy of the climate movement, produce reports that inform the movement and
further sensitise the government. Habermas (1996, p. 357) writes of ‘an extraordinary
mode of problem solving’ in which bureaucratic systems are sensitised by ‘renovative
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impulses from the periphery’, and there is a ‘consciousness of crisis, a heightened public
attention, an intensified search for solutions . . . the attention span of the citizenry
enlarges’. This brings about ‘accelerated learning processes’ (p. 358).
While the discussion above only touches on a tiny fraction of the communicative
flows, including recursive influences, around climate action and renewable energy, it is
perhaps enough to show that the flows from periphery to centre (and back again) are
educational processes. There are innumerable educational acts as members of CAGs or
other civil actors repackage newly developing information (from an array of sources)
for their group, their local council advisory committee, or informally for their friends or
associates. Also, professionals develop themes in reports, publications or informally. The
evidence and rationale for climate action and renewable energy becomes more detailed,
in depth, refined, targeted and sometimes simplified.

‘Communicative Space’, Personal Development and Lifeworld Change
In our discussion of Habermas thus far we have been considering the development of
information, ideas, coordinated action and political will that can flow (with recursive
influences) into legislative organs and policy action. There are other important dimensions to communicative action, which involve the development of the identity and dispositions of the participants. These constitute transformational aspects of environmental
education that are personal, yet also political.
Habermas (1996, 1987) writes that there is a feature of communicative action that
is beyond the coordination of action or the cognitive contents of communication. It relates to the social space — or ‘communicative space’ (Kemmis & McTaggart, 2005) —
generated when actors seek to understand together and ‘take a second-person attitude,
reciprocally attributing communicative freedom to each other’ (Habermas, 1996, p. 361).
That is, they show respect for one another, considering each other’s perspectives, in the
intersubjective attitude of ‘I and Thou’ (Habermas, 2003, alluding to the theologian
Martin Buber). In this communicative space, actors can develop personally and individuate as they express the I’s ‘inner world of spontaneous experiences, which come out not
through norm-conforming actions but only through communicative self-presentation’
(Habermas, 1987, p. 42). The audience of the other as equal creates the setting for this
expression that can constitute self development.
In addition to the individuation experienced through communicative space, members of social movements subject elements of the lifeworld — the normally unquestioned
intersubjectively shared knowledge and perspectives that form ‘the communicative infrastructure’ of interaction (Habermas, 1987, p. 375) — to scrutiny. The members consider elements of the lifeworld in relation to the rationales involved with their social
movement, such as those for climate action. In doing so they can change their way of
life and aspects of their identity as they change the ‘grammars’ or rules associated with
language games that are part of the constitution of the lifeworld (Habermas, 2003).
They change the reference points for life and how life is lived. So these communicative
settings can engender profound educational changes for individuals, and for society.
The very personal and developmental effect of communicative space and the problematisation and change of elements of the lifeworld complement the recommendations
of the 4th International Conference on Environmental Education (UNESCO/UNEP)
and Jickling’s (2010) reflections on the 5th World Environmental Education Conference. The 4th International CEE recommended that environmental education cultivate
transformative approaches, not surprising in view of its emphasis on critical engagement with established discourses. Jickling (2010) writes of an ‘urgency to find ways to
enact radically new stories to live by and to enact fundamental changes in the ways
that knowledge is created, transmitted and applied’ (pp. 34–35).
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Architectural Effect
Not only is there lifeworld change through discursive interactions, as in the communicative networks of a social movement, but there is lifeworld change on more unconscious
levels. New circumstances change the sense of norms in relation to which people act
and interact. This changes the opportunities for development of relevant discourse and
advocacy.
As mentioned, Bollinger and Gillingham (2011) describe the peer effect — how an
increase in solar PV installations in a neighbourhood increases the uptake by others. This is not surprising, given the influence of our environment on us, on our lifeworld. Churchill stated: ‘We shape our buildings and afterwards our buildings shape us’
(Hansard, 1943, p. 403). The physical environment around us is a hidden curriculum.
The environment is visible, but we often do not recognise that it is teaching us something, shaping what we believe to be possible in life (Reynolds, Brondizio, & Robinson,
2010). The human-made physical environment conveys ideas, a ‘paradigm’ about our
wider relationship with nature (p. xiv). Architecture ‘is a powerful form of pedagogy’
(p. xiv).
If solar panels are part of local architecture, the pedagogy of that architecture can
subtly teach about renewable energy and its potential (and that it is a normal part of
our life). This unconscious effect on our lifeworld has been due in large part to the government policies that have been a response to the communicative pressure in the public
sphere. Given that solar PV installations increased by over 35 times in approximately
the last 3 years (CEC, 2011) and we are near to grid parity, which will further drive installations, this architectural effect may be significant. Many people will be interested
in learning more about renewables and may be alerted to the possibility that our entire
energy system could undergo transformation.
These architectural effects and lifeworld changes influence social identity and are
extended through social interaction. There is an element of mutual constitution of social
identity (and worldview) that occurs in discussion (Berger & Luckmann, 1966; Cunliffe,
2008; Gergen, McNamee, & Barrett, 2001; Shotter, 1993; Yanow, 2006). Hence, ‘comparing notes’ with others about solar panels and generation would be expected to have a
social cultural effect. For example, those with solar panels may be more likely to perceive, seek out, cognitively assimilate and remember information about opportunities
arising from renewable energy.
Vision
In a presentation to the Australian and New Zealand Solar Energy Society Conference
in 2006, Zerong Shi — the entrepreneur who took his University of NSW solar PV education to backers in China to establish Suntech, hailed in 2012 as the world’s largest
solar PV company (Solar Energy, 2012) — stated that ‘the trouble with politicians is
they have no imagination’. While this generalisation is unfair to innovative work done
by politicians and their staffers, it makes the point that politicians can often have a bureaucratic orientation that sets goals in relation to existing norms. The public sphere
plays a crucial role in stimulating imagination of what can be. Such vision, tempered
with rigorous analysis of practicalities, can set new reference points for the development
of policy and investment.
Vision is a feature of environmental education and an important motivator for proenvironmental behavior (Birdsall, 2010). The National Action Plan for Education for
Sustainability recognises that ‘Vision is a vital step in the policy process’ (Department
of Environment, Water, Heritage and the Arts, 2009, p. 7). With the vision of 100% renewables, it has been possible for groups like Beyond Zero Emissions to think boldly

157

100% Renewables as a Focus for Environmental Education

147

enough to undertake analyses that suggest the affordability and benefits of a 100% renewable energy system. The vision sensitises policy makers and the public sphere to the
rapidly emerging developments relevant to achieving the vision. The fact that winners
of the Young Environmentalist of the Year in 2009, 2010 and 2011 were in organisations
that are pursuing 100% renewables, suggests that this is a powerful vision. It acts both
as a motivator and a curriculum focus for environmental education.

Conclusion
Renewable energy technologies have been developing so quickly that it can surprise
people’s tacit expectations and cultural gauge of what is realistic. Continuing growth
will be propelled by investment in research, jobs created, dropping prices and prospects
for competiveness with conventional systems of generation. The dramatic and innovative nature of advances with renewables makes them an exciting field in which to
guide student learning or focus civil interactions. There are many sources of information available that track the fast moving issues.
The progress of renewable energies holds promise that an adequate response to climate change can be achieved. However, it will require an acceleration of the developments that environmental educators, or educators more generally, can facilitate. To do
so, it is helpful to appreciate the education that has already been occurring in the movements dedicated to renewables and climate action, and to perceive the policy responses
to that public pressure as part of an educational phenomenon. Habermas’s theories of
public spheres and the circulation of communicative power help us to see the many
points of education that are occurring in this educational movement that includes formal and informal education. These theories also help us to see the many points and
ways in which educators may inform and engage with the development of the discourse
around renewable energy.
The vision of a society powered 100% by renewables is central to efforts to coordinate
and understand renewables and climate change. The vision conveys the scale of the
change needed to mitigate emissions sufficiently to avoid dangerous climate change.
Analyses — by Beyond Zero Emissions (2010), Elliston et al. (2012), Mathiesen et al.
(2011), agencies such as the European Commission and others — of how large-scale
renewables can be attained, help us to realise that this is a vision with a practical
basis.
Keywords: renewable energy, climate action groups, communicative action, informal
education, solar photovoltaic, wind power, concentrating solar thermal
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Abstract
In order to enhance the fostering of environmental literacy, it is important to recognize that
a disposition to action is one of environmental literacy’s defining aspects. The development
of an environmentally responsive disposition and identity can draw on perspectives from
transformative learning (as dispositions are largely tacit) as well as the more conventional
transitions of a student into a professional practice. Higher education staff can also gain
insights, for the fostering of environmental literacy, from social movements, where
participants develop an orientation to environmental action within a cluster of practices, in
interaction with others for whom action for the environment is a lived, considered,
experience.
Key words - environmental literacy; social movements; professional practice; identity
politics; transformative learning

Introduction
Higher education institutions (HEIs) have a key role in building the needed response by
society to sustainability issues, especially climate change, which currently threaten the wellbeing of nations and populations around the world (Kirwan 2010). Many HEIs have as part of
their institutional commitments that they will cultivate their students’ knowledge and
capacities around these issues to elevate society’s response, as indicated by the number of
HEI signatories of formal sustainability commitments such as the Talloires Declaration (466
institutional signatories as of January 2014; University Leaders for a Sustainable Future,
ULSF 2014) and the American College and University Presidents’ Climate Commitment (679
signatories as of January 2014; ACUPCC nd). One way of conceiving of this attribute (of
knowledge, capacity and commitment in relation to sustainability issues) is as
‘environmental literacy’. The development of environmental literacy is akin to the
development of a disposition toward global civic responsibility that many of these HEIs have
committed to foster in their students (Terenzini 1994; Glover et al. 2013).
As UNESCO (1978) and others (for example, Adlong 2013; Finger 1994; Robottom 1984; St
Claire 2003; Wiek et al. 2011) have suggested, an environmental literacy that does not result
in a disposition to act for the environment would be inadequate. A commitment to taking
action for the environment is a defining aspect of environmental literacy (Adlong, 2013; St
Claire 2003). Hence higher education staff who are responsible for the cultivation of the
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‘graduate attribute’ of environmental literacy, need to consider how the cognitive and
affective dispositions related to action for the environment are formed. A commitment to
action is also arguably a defining objective of environmental education (EE) and education
for sustainability (EfS), which can inform the enterprise of fostering environmental literacy.
As Sammalisto and Lindhqvist (2008) recognized, the concept of sustainable development
(and hence environmental literacy) incorporates economic, social and cultural as well as
environmental dimensions. They found that there was a tendency for the environmental
aspects of sustainability to be more easily understood than the other dimensions of
sustainability. That is, it is easier to understand environmental problems in terms of natural
science, than to recognize the cultural, social and economic dimensions of systemic
conditions that have led to these environmental problems. Yet it is these cultural, social and
economic factors that shape the very dispositions with which we perceive and respond.
As Adlong (2013) noted in a discussion of the commitments of the Talloires Declaration, our
patterns of thinking/speaking, feeling and interacting are shaped by larger societal patterns,
which themselves are affected by the production and consumption patterns identified as
causes of environmental crises (ULSF, 1990). Bowers (2001) states that we need students to
come to understand “how taken for granted language and cultural patterns underlie
environmental problems”, how existing institutions and societal patterns that may seem
normal, can lie at the root of environmental problems (p. 149; see also Lakoff 2010). Orr
(1992) similarly asserts that environmental literacy needs to address political, social and
economic dimensions and how these are involved with “the process of paradigm creation
and maintenance” (p. 143). Thus, transformative learning, which can draw tacit elements of
one’s life to consciousness for ‘review’, is an important focus for EE/EfS and the
development of environmental literacy.
In this article, drawing on years as a participant-observer in climate action social movements
and related civic associations, and drawing on a range of social science and EE/EfS literature,
I highlight key aspects of transformative learning and describe aspects of the identity politics
related to the development of environmental literacy that can arise from interactions as in
social movements. (Ethics approval for my study was obtained from my overseeing
institution.) I draw a parallel between the development of environmental literacy and
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enculturation into a professional practice. The work of HEIs in fostering attributes and
dispositions of students in preparation for particular professions can provide useful
perspectives on the development of environmental literacy. Finally, I will show that social
movements can provide a setting for and insights into the fostering of environmental
literacy. Social movements are not just a set of shared activities but sets of practices linked
together in ‘ecologies of practices’ (Kemmis et al. 2012; Kemmis and Mutton 2012) that can
form a way of life oriented to a norm of action for the environment. Participating in a social
movement is usually more than simply participating in a set of activities; it can be formative
socially, cognitively, affectively and in terms of bodily dispositions (Bourdieu 1998; Crossley
2003; Gergen 1999). These discussions can provide insights for HEI staff fostering
environmental literacy who may, for example, structure programs for students through
service learning or other ongoing active participation — as in on-campus programs or
programs based in online collaborations — or who may design other programs built upon
recognition of the social/cultural and participation enmeshed nature of the formation of
dispositions constituting environmental literacy.

A transformative orientation to environmental literacy
Given the socially constructed and tacit nature of much of people’s disposition to act (or
not) for the environment, in this section I discuss elements and background of a
transformative and critical orientation to environmental literacy. Philosophers of science
and critics of modernity (for example, Gadamer 2004/1975; Habermas 1971; McIntyre 1981;
Taylor 1991; Toulmin 1988) have pointed out that there are meta-assumptions underlying a
whole range of social practices, what Gadamer (2004/1975) calls ‘prejudices’ and Bowers
(2001) calls ‘root metaphors’, that are foundational and run through many aspects of
society. As industrialized societies are facing environmental crises that their socialeconomic patterns have produced, it has become necessary for them to reflexively review
these largely unconscious foundational assumptions (Beck 1994). These tacit assumptions
exist at different levels of society, for example at the level of individual thinking and
attitudes, at the level of group norms and interaction and at the level of institutional actions
and rules (Lakoff 2010). If we accept that people’s dispositions are formed in interpersonal
and largely tacit ways (Berger and Luckmann 1966; Cunliffe 2008; Shotter 1993), we can see
that the larger historical-cultural patterns are problematic factors in the development of an
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active environmental literacy. An approach such as transformative learning that challenges
underlying assumptions or perspectives is likely to be of value. The recommendations of the
4th International Conference on Environmental Education (UNESCO/UNEP 2007, p. 6) call for
an integration of “transformative learning approaches across all areas of the curriculum…”
A number of authors note the parallel nature of transformative learning and EE/EfS
(Brundiers and Wiek 2011; Bush-Gibson and Rinfret 2010; Clover, Follen and Hall 2000;
Finger 1989; Jones 2010; Thomas 2009; Tilbury 2004). Finger (1989, p. 27) states, “In a field
like environmental adult education, where commitment and action must be the ultimate
aim of any educative practice, we must examine the total process of adult transformation.”
Transformative learning also resonates with Beck’s (1995, 1997) notion of an effective
societal response to environmental crises requiring a ‘self-confrontation’ and a breaking out
of ‘intellectual backdrops’. Hence, in a global society that has produced environmental
crises, Beck’s hope is for a ‘reflexive modernity’.
Mezirow (1978, 1981, 1991) introduced his conception of transformative learning to adult
education with a focus on questioning the assumptions that underpin meaning perspectives
in order to achieve ‘perspective transformation’. By bringing to light and reflecting on the
assumptions underlying judgments, interpretations and actions (or non-actions), especially
in view of their consequences such as negative environmental effects, people can consider
the validity of those assumptions and sometimes change their interpretive frames and
practice (Mezirow 1991; 1997). Habermas (whose work Mezirow’s followed) (1971, p. 17)
comments on how reflection lessens “the dogmatic attitudes of a habitual form of life…”
Generally, as King (2004) points out, the original transformative learning theory has been
modified with models that are more fluid and dynamic. Research since Mezirow’s
introduction of transformative learning to adult education has emphasized that
relationships, intuition and affective and unconscious processes, in addition to conscious
reflection, have important roles in transformative learning (Taylor 1998; 2007. See also
Loughlin 1996, who asserts the importance of emotion to transformative learning). These
more affective, intuitive and relational aspects can be at play in the cluster of practices that
form around environmental social movements, which a newcomer can enter into like an
initiate into a professional practice setting.
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Moore (2005) cautions that the normal circumstances of HEIs are not sufficiently supportive
of transformative learning and the emotional reactions, e.g. discomfort and grieving, that
can sometimes arise. King (2004) indicates that there can be barriers to transformative
learning; thoughtful planning is necessary when designing for experiences of transformative
learning and consideration needs to be given to support for students. In an article discussing
transformative learning, Thomas (2009) suggests joining with a network of other academics
interested in EfS to overcome barriers to curriculum change.
One way to foster transformative learning is through the cultivation of small group
discourse settings, instances of which can often be found in social movements. Mezirow
(1981, 1991 following Habermas) and others (for example, Bush-Gibson and Rinfret; Jones,
2010; Wiek et al., 2011) discuss the importance of the role of small group discourse settings
in perspective transformation. The discourse group assists participants to collaboratively
“elicit and challenge psycho-cultural assumptions behind habituated ways of perceiving,
thinking, feeling and behaving” (Mezirow 1981, p. 19; see also Bush-Gibson and Rinfret
2010). Central to the process is the minimization of hierarchical power relations in an
atmosphere of non-judgmental acceptance, encouragement and mutual support (Lund
2008; Mezirow 1991). The value of such settings is also recognized by others: Wals and
Corcoran (2004) state that, “Education for sustainability above all means the creation of
space for social learning” (p. 224), which can be seen as a “collaborative re-framing
process…” (p. 223); Shotter (2006, p. 199) asserts that in a truly open dialogue, a “framedissolving exchange” can occur; UNESCO (2002, p. 7) points out that to achieve “the broader
process of social change known as social learning, or what the OECD calls ‘enhancing
societal capacity for the environment’… involves reflection … on the appropriateness of the
mental models and assumptions that have traditionally guided thinking and behaviour.”
Similarly, Freire (1990/1974), in his aim to support those who would transform
unsatisfactory social/economic (and environmental) circumstances, regards reflective
dialogue as central to real education.
Pedagogy that is overly transmissive or overly oriented around the teacher’s authority can
work against the democratic settings that best facilitate transformative discourse. Writers
on EE/EfS argue for active, learner-centred pedagogies that emphasize experiential,
participatory learning in action on authentic, real-world problems (Brundiers and Wiek
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2011; Davidson 2010; Henry 1984; Huckle 1991; Kevany 2007; McNaughton 2010; Thomas
2009). McNaughton (2010) writes:
The discourse of environmental and sustainable development education places
the emphasis on pedagogical strategies that can encompass a wide range of
active, participative experience… (p. 292);
…pupils should be encouraged to be active participants in the care and
stewardship of the local and global aspects of the world in which they live
(SOEnD 1993; SOED 2000) (p. 293).

Such orientations resonate with the pedagogies advocated in recent decades for quality
teaching and learning in higher education (Herrington and Herrington 2006; Biggs and Tang
2007).
Noting the environmental crises that society’s practices have resulted in, participants in a
reflective discourse group can ask the simple question that Beck (1999, p. 22; 2000, p. 215)
places such importance upon: “how do we want to live?” Thomas (2009) and Fien (2001)
affirm Huckle’s (1991, p. 54) assertion that EE/EfS
should be a shared speculation with pupils on those forms of technology
and social organisation which can enable people to live in harmony with
one another and with the natural world.
This is part of empowering students “so that they can democratically transform society”
(Huckle 1991, p. 54). Similarly, Orr (1992) asserts that the very thing needed for
environmental literacy is a sense of worthwhile aims for a practice or society more generally
(as well as an understanding and ability with the process of determining or revising those
aims). Wiek et al. (2011, p. 209) assert the importance of participatory discourse processes
where participants “collectively create and craft sustainability visions”. Wals and Corcoran
(2006) note the importance of not forcing consensus in such processes and learning about
conflict and the constructive potential in it.
If we are to act effectively towards resolutions of environmental crises, we need to
‘problematize’ (that is, question and see afresh) the cultural and historical realities that form
the settings for these problems and for us (Freire, 1990/1974). Within such
‘conscientization’ (Freire 1990/1974) we exercise a sociological analysis that has a liberating
influence upon tacit patterns of thinking and acting (Bourdieu, 1998). King (2004) suggests
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that critical examination is also key to a student’s transformative learning about their
(upcoming) profession.
Students need to be able to analyse how political, economic or other interests are
influencing circumstances that have negative environmental consequences (Bowers 2001;
Thomas 2009). Critical consciousness or critical literacy (Blewitt 2004; Freire 1990/1974) can
enable an analysis of the power relations involved in a particular (possibly local)
environmental problem, which can help reveal crucial influences (Clover 2002; Kentish and
Robottom 2006; Malone 2006/1999; Robottom and Hart 1993; Thomas 2009) and enhance
the capacity for action. Iverson and James (2010) note the importance of critical discourses
in promoting a transformative form of citizenship in students, one that involves
commitment and ability to work collectively for change of social injustices. As declared at
the 4th International Conference on Environmental Education (UNESCO/UNEP 2007. p. 6), it
is important for students to “Develop capacity to engage with wider power relations and the
effects of power in society.”

Expressiveness and identity politics
One way of viewing the transformation of students and society for a more sustainable world
is in terms of identity. Discussions about a future that is considered worthwhile, as
highlighted above, would have implications for the identity of the participants: “socially
sustained discourse about who it is possible or appropriate or valuable to be inevitably
shapes the way we look at and constitute ourselves…” (Calhoun 1994, p. 20). Beck (1997;
1994) asserts that this process of self constitution always has a political dimension. He
explains that ‘subpolitics’ – in which new subjectivities (for example, more attuned with
environmental well-being) are formed and shared – can shape society and is at least as
important as ‘big P Politics’ – the domain of political parties and government policy. In The
reinvention of politics, Beck (1997, p. 168) writes “Expressing implies producing. Spaces are
created and opened which, once present in language, can be lived through, passed through
and taken into possession by others.”
In a reflective discourse situation with minimal hierarchical power relations, like that
identified by Mezirow (1981; 1991), participants are likely to be able to explore ideas and
points of view, and develop a sense of self, more attuned to the environmental vision or
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values they have articulated with others in the visioning process. Each speech act has a
dimension of expressiveness or self-representation through which the speaker partially
constitutes her identity (Habermas 1987; 1990), including her position in relation to ideas
and people. The relatively safe setting of a discourse group, in which asymmetrical power
relations and judgments are minimized, allows a greater richness and spontaneity of
expressiveness and self-representation (Habermas 1987). This more informal and
spontaneous setting encourages new beginnings in ways of interpreting and in forms of
practice (Shotter 2006).
The changes in identity for one person (through transformative processes) affect others.
Other writers besides Beck note the effect of changes in subjectivity on the wider system, or
‘identity politics’, including Shotter (1993), Calhoun (1994) and Cohen and Arato (1992).
Such “redefining of cultural norms, individual and collective identities… modes of
interpretation and the form and content of discourses” (Cohen and Arato 1992, p. 526) is an
important dimension to the fostering of environmental literacy and establishing a more
sustainable society.

Learning through participation in professional practices
HEIs professing a commitment to fostering environmental literacy (or similar) amongst their
students (as through the Talloires Declaration; or the Presidents’ Climate Commitment),
may be able to grapple with the transformative dimensions involved in ways that are
familiar in the formative task of preparing students for a professional practice. Many HEIs
are accustomed to cultivating professional attributes for the many students whose course is
intended to prepare them for a particular profession. Changes to students’ knowledge,
skills, values, attitudes and dispositions ordinarily occur as they come to participate more
fully in professional practices.
Changes to dispositions can be contextualized in relation to ‘primary socialization’. Primary
socialization is the most fundamental form of conditioning, occurring in the childhood and
family environment (Berger and Luckmann 1966; Mezirow 1997). That initial conditioning,
however, is continuously modified through conversation, interaction and experience
(Scanlon 2011; Shotter 1993). One’s disposition continues to develop and be shaped
through secondary socialization. An important form of secondary socialization occurs
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through participation in social and professional practices, including the ongoing
conversations involved (Berger and Luckmann 1966; Shotter 1993).
We see secondary socialization regularly through the changes in identity, outlook and
disposition that people make as they become part of particular professions. In those
situations, we see that patterns of interaction renew world views amongst participants and
recreate (and internalize) in newcomers (in a somewhat renegotiated fashion) the
established world views, identities and dispositions to action (and non-action) of the
practice (Wenger, 1998). As these attributes are internalized, they become bodily
dispositions (Bourdieu 1998; Gergen 1999).
It is useful to consider the development of environmental literacy in terms of becoming part
of a practice. Much higher education is oriented to preparing students to engage and
contribute to a particular professional practice. ‘Clinical placements’ or ‘internships’, in
which students spend time engaged in the professional practice setting, are important for
developing the attributes and understandings that are part of competence in that
profession (Lave and Wenger 1991). Participation in a practice is one way in which active,
experiential and authentic learning can be brought together in higher education.
As described in terms of expressiveness and identity politics above, in a professional
practice a new participant negotiates and constitutes (largely tacitly) their developing
identity, interpretations and dispositions in relation to the identities, shared views and
dispositions of more established members and the repertoire, rhythms and artefacts (or
‘reifications’) of the practice (Bourdieu 2004; Wenger 1998). This is not to say that practices
are unified in members’ ways of thinking, or that there are not aspects of practices that are
contested, or that every practitioner has the same identity. There are, however, many
(explicit and tacit) elements that are largely shared. It is in relation to these that the
newcomer individuates and develops those dispositions and attributes that are considered
part of being a professional in that practice.
How can such a practice orientation help guide the commitment of HEIs to develop
environmental literacy? While there are a number of professional practices for which
environmental literacy is a defining aspect (for example, environmental management or
outdoor education), there does not seem to be a professional practice that encompasses
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the concept of active environmental literacy that would be appropriate to students across
the spectrum of higher education programs. Perhaps, rather than in a professional practice,
the practice in which active environmental literacy is most at home is a civic practice (or
‘praxis’; Bernstein 1983; Habermas 1974, 1996; Kemmis 2010).

Civic participation via social movements
Social movements provide insights for the fostering of environmental literacy and other
graduate attributes by HEIs. Social movements (or ‘new social movements’) have a key role
to play in alleviating modern environmental dilemmas, in part through bringing about
changes to norms and identity (Calhoun 1994; Cohen and Arato 1992; Giddens 1991;
Habermas 1981, 1987; Milbraith 1989; Ray 1993; Taylor 2000; Touraine 1981). Social
movements are widespread collaborative actions in the civic sphere to improve some aspect
of shared experience. Examples of social movements are the women’s rights movement, the
peace movement and the environmental movement, which often includes local groups such
as those oriented to tree planting, river restoration or climate action.
In many cases, participation in an environmental (or other) social movement is participation
in a practice. Participants share “sayings, doings and relatings” - ways of thinking and
speaking, activities, and ways of relating to one another and the world (Kemmis 2007;
Kemmis and Mutton 2012). As in a practice, participants take some level of responsibility for
the collective ‘enterprise’ of the social movement, that is, rectification of whatever
social/environmental issue is its focus (Wenger 1998). Like a practice, social movements
provide a process by which participants can experience as meaningful the world and their
engagement with it (Wenger 1998), given the issues in the world that they perceive as not
being adequately addressed. Through the practice of the social movement, participants
develop a sense of belonging and solidarity with other participants.
Social movements can constitute practices that are also ‘ways of life’ (Kemmis 2007). The
social movement setting frequently provides a (locally oriented) outpost (or ‘site of the
social’, Schatzki 2002) for the fulfilment of other personal, material, cognitive and social
needs of the members. For example, members may incidentally share information about
other activities or practices such as gardening, cooking, hiking, cycling or energy
conservation at home. The disposition of action for care of the environment is bolstered by
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these other activities/practices (and associated patterns of communication) that members
share with others in the movement.
Networks of friendships and mutually supportive relationships and other practices
complementary to the environmental cause of the social movement form around its
relatively more formal ‘official’ actions, meetings and documents. In such settings, members
satisfy a range of needs, including sense of belonging, the needs for expressiveness and
individuation, and the sense of being part of an ethical and meaningful way of life. It is
substantially through the cluster of related practices – or ‘ecologies of practices’ (Kemmis et
al. 2010; Kemmis and Mutton 2012) – that participants can be immersed in a way of life that
is formed. The social movement offers a different “grammar of forms of life” (Habermas
1981, p. 33), particularly for participants but also for the wider society.
The many elements comprising the cluster of practices that can form around the activities
and relationships of a social movement are experienced also in a physical dimension. That is,
there are bodily senses, unconscious and conscious, that embody the experience of the
social movement (or other) practice, including the emotional and intuitive aspects of the
experience (Gergen 1999; Taylor 2001; Thompson 1991). The acquisition of the dispositions
(or ‘habitus’) associated with the social movement practice has a foundation in the body
(Bourdieu 1998; Crossley 2003).
Social movements are seen by some as efforts to reclaim or reappropriate intersubjective
spaces from the ‘colonization’ or imposition of patterns from larger forces (‘systems’) in
society, forces which may not be driven by or sensitive to the public good (Giddens 1991;
Habermas 1981). Similar to the ideas of subpolitics and identity politics noted earlier,
Habermas (1981 p. 37) writes of social movements involving an “expressive ‘politics of the
first person’”. Members of social movements make changes in their sense of self, in the
activities they are involved with and the conversations, thinking and relationships revolving
around those activities (again, sometimes within a cluster of related practices); this has an
effect on the wider society.
The practices and relationships of a social movement form a ‘plausibility structure’ for
participants, that is those practices and relationships act both as a “‘laboratory’ of
transformation’ for identity and dispositions, and a maintenance structure for the newly
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forming identity and dispositions” (Berger and Luckmann 1966, p. 177). Rather than the
acceptance of environmental despoliation – an acceptance that tends to seep into the
identities of members of society under dominant patterns of production and consumption
in the West (following Wenger 1998) – the identity formation of the environmental social
movement participants can be framed by what they have embraced as a worthwhile future
(as through the dialogue groups).
If students join the practice of an existing social movement – for example the care for and
replanting of a local creek or the organization of events to mobilize public opinion and
action to lessen greenhouse gas emissions – they can become part of the traditions and the
rhythms of doings, sayings and relatings that the practice has developed (Kemmis 2007).
They can relate to others for whom the ethos of action for the environment is a lived
experience. They can get a more-than-cognitive experience (Sipos et al. 2008) of the
alternative worldview and orientations of the actors in the social movement. They can come
to experience the dispositions of actors for the environment, including the subject spaces
that actors in the movement have won from the wider cultural patterns. While this may
seem a political (and politicizing) path, HEI staff may want to consider whether all education
is not political and that an apolitical stance may leave unquestioned and reproduce the
naturalized patterns of the status quo.
Social movements can provide settings in which students can participate in an active
practice for the environment, in association with actors for whom a disposition of action for
the environment is a lived experience. Such settings may foster in students the
development of “sensus communis”, that is, the “sense of what is right and of the common
good” (Gadamer 2004/1975, p. 20), “the sense that founds community” (p. 19). Gadamer
(2004/1975) asserts that the development of the sensus communis is the most important
thing in education. The sensus communis has cognitive, affective and corporeal dimensions.
It provides a reference for judgement about what to do in particular practical situations. (Its
development is akin to the development of civic responsibility or civic mindedness discussed
by Terenzini [1994] and Cole and Zhou [2013].) It can help distinguish options that are more
or less enmeshed in modern historical prejudices, such as those towards individualistic
orientations (MacIntyre 1981, 1998; Taylor 1991) or particular production paradigms.
Activating or fostering the sensus communis, and an intuitive ‘feel for the game’ (Bourdieu
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1998, 2004; Crossley 2003) in the field of action for the common good, can underlie EE/EfS
and environmental literacy and their corresponding action for the environment.
Of course, not all environmental social movements are alike. Some explore much more selfconsciously challenging concepts and (broader) ways of thinking, while others may be
explicitly interested in only one activity like tree-planting. Still, most of these are places
where environmental knowledge (literacy) is being put into action, and the culture of action
is an important aspect of environmental literacy.
Some approaches to student participation with social movements have come under the
banner of service learning, in which students ‘go out’ to experience and assist parts of the
community, generally as part of the requirements of a course or program and involving
reflection on the experience (Mason O’Connor et al. 2011; Meyers 2009). Service learning
can catalyze the development of a quality of character variously described as civic
responsibility (Hironimus-Wendt and Wallace 2009; Koliba 2000; see also Cole and Zhou
2013), critical moral consciousness (Podger et al. 2010), civic stewardship (Schonemann and
King 2010) and engaged citizenship (Meyers 2009; see also Terenzini 1994). Students who
engage in service learning often develop cognitively, socially and emotionally, as well as
morally, from the experience (Meyers 2009; Schneller 2008). Service learning has become
used more in HEIs in recent decades (Annette 2005; Huisman 2010; Podger et al. 2010).
Iverson and James (2010) express concern that experiences of some service learning may
not engender commitment to take the sort of action necessary for systemic issues. They
encourage service learning that is oriented to changing the root causes of an issue, rather
than only ameliorating the adverse impact of the issue. They assert that in situations
requiring transformation of systemic patterns, student exposure to more critical and activist
forms of participation is important. They, like Lakoff (2010), contend that building capacity
and commitment for collective political action is important to deal effectively with systemic
injustices.

Conclusion
As the purpose of higher education institutions fostering environmental literacy is clearly
not only to have students (including adults and staff) gain knowledge of but also to act for
the environment, transformation of assimilated cultural-historical attitudes, prejudices and
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dispositions is an important consideration in the task. In this article a number of different
sources have been drawn on, including the notions of identity politics, expressiveness, and
transformative learning, to inform the task of fostering environmental literacy in higher
education institutions. The point has been made that to enable perception of, and action
on, the systemic nature (or root causes) of sustainability problems, an active environmental
literacy may require critical literacy (Bowers 2001; Iverson and James 2010; Thomas 2009).
It has also been argued that, when considering cultivating environmental literacy as an
attribute for all students, it is worthwhile to compare the process to the formative effect of
an enculturation into a professional practice but with the focus on civic practice.
By considering the fostering of environmental literacy and related dispositions in an
environmental social movement, HEI staff may gain insights into how environmental literacy
can be cultivated in their institution (perhaps through service learning). Engagement in
social movements has an important role in EE/EfS and potential in the fostering in students
of a disposition to act collaboratively for the environment. Within social movements, new
participants can be exposed to and can trial cognitive, social, affective and corporeal
dispositions that are associated with action for the environment. Within social movements
students can experience the sense of orientation to the wider community, the sensus
communis, that extends students beyond individualistic notions of self (and consumption)
that have been promulgated or subtly reinforced by many of our modern institutions and
culture.
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Exegetic introduction 3: Boundary crossing – the citizen between
disciplines
In the two previous exegetic introductions in this thesis, I describe my roles in the University
and in the community as they relate to the publications presented thus far. Here I discuss
some of the considerations that led to the two publications that follow. These
considerations are characterised by boundary crossing between academic disciplines and
between civic and professional academic cultures.

Having an interest in contributing to climate change mitigation in a significant way, I felt that
one way to do this was to bring a focus on the consequences of climate change and possible
solutions further into the discourses of health professionals. If I could sufficiently align a
focus on climate change mitigation to the goals of a health profession’s practice, then some
of these professionals might be inspired to a commitment to action on climate change. Such
an effect amongst some readers could possibly be self-perpetuating. That is, those wanting
to take action could well decide to seek out and develop knowledge of climate change and
mitigation strategies, organise actions and education of one another and students, and
further develop the arguments for action by health professionals, policy makers and others
in society. Once the connection between the aims of a health profession and the goal of
mitigating emissions and climate change was sufficiently made, the health professional’s
commitment to their practice might drive action for mitigation of climate change.

The publication in the nursing journal Collegian (in the following chapter) builds upon the
work of other authors who have, as noted in both the following articles, discussed a number
of aspects of the connection between health professionals and climate change. Some health
professional journals (such as the nursing education journal I selected), however, had not
addressed this theme to the degree that reflected its importance to the profession. By
communicating the importance of climate change mitigation to this particular health
profession discipline via one of its journals, I hope to draw further attention to the messages
of the other authors. In the paper (Chapter 7) I also develop the discussion around what to
do in response to the risks of climate change, particularly in terms of advocacy options and
including relevant principles and theory. Supporting these concepts of advocacy and action,
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I present information about the health costs of coal (and other fossil fuels) and evidence
that renewables are a much more feasible and affordable option than commonly
recognised. Part of the merit of the publication is that it brings together messages from a
range of relevant research on the relationship between climate change and health
professions in a coherent account tailored to the nurse educator perspective; that is, it
provides a review of this growing theme in the health professional literature for readers of
the journal.

Publishing in a health professional journal has the potential to contribute to several valuable
practical and scholarly outcomes. As a result of reading the article, more people might lend
their hearts, hands and minds to the task of lowering emissions sufficiently – in their work
or community setting, or through advocacy – to avoid dangerous climate change55. The
publication of a richly referenced rationale for taking responsibility and action in relation to
climate change, in a journal in which such a rationale had not been much articulated,
provides more practitioners and scholars with resources (from the information, ideas and
citations of the publication) that they can apply, reflect on and extend. While any
publication might also be said to be introducing new ideas and material, a boundary
jumping56 publication is potentially more potent, as it can help initiate the re-consideration
of a field in which tacit conceptions, such as those of our energy future, have dominated 57
(sometimes due in part to the cultivation of these conceptions by vested interests benefiting
from them). A publication in a professional journal also tacitly conveys the message that the
topic is an area of investigation and action that is part of the field of the discipline. A nurse
with an interest in sustainability or climate change matters, for example, who previously felt
that she (or he) could not afford the time to investigate these as they were outside her

55

This, again, would involve transformation of our existing sources of electricity generation, our existing
sources of fuel for (and means of) transport, and our other carbon intensive societal practices.
56
By boundary jumping publication I mean a publication on a topic in a journal in which the ideas are relatively
new or might at first seem somewhat foreign.
57
It is like an evolutionary development, in which a species that is better adapted to some circumstances, a
species of grass in a field for example, starts to grow swiftly in an area that had previously been colonised by a
different species. Similarly, a new species of concept of energy use, and sense of professional practice and
identity, that has a better rationale (adaptation) in terms of the needs to reduce greenhouse gases, to reduce
costs (through energy efficiency and cheap renewables) and to promote health (through avoidance of the
health costs of fossil fuel) may start to out-compete the existing dominant species of concept of energy use.
The notion of an evolutionary contest between ideas, or ‘memes’, was proposed by Dawkins (1976). See also
Toulmin (1972).
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profession, may begin to feel that she can now pursue them as linkages to her profession
and its literature have been communicated and further developed. A boundary jumping
article might contribute to a nurse academic, for example, becoming better able to justify,
to teaching colleagues or a promotion committee, including a focus on climate change
mitigation in the curriculum or in her research. As Betsill and Bulkeley (2004) found with the
Cities for Climate Protection program, the cultural validation or authority that came with the
official and international nature of the program (or, in our case, of an article accepted for
publication in the profession with reference to many related articles published in health
journals) lends legitimacy to a pursuit of associated activities at a local level, possibly by
those who were already so inclined.

Boundary crossing for the purpose of addressing a practical, real-world problem, would be
considered by a number of authors to be transdisciplinary (or interdisciplinary) practice or
research (Brundiers & Wicks 2011; Cohen 2010; Hoffmann-Riem et al. 2008; Brown 2010 ). It
is the nature of real-world, wicked problems (those that are ill-defined, complex, not easily
solved, not amenable to simple technical solutions) that they require transdisciplinary
approaches (e.g. Brundiers and Wicks 2011; Brown 2010). The issue of climate change is a
good example of the transdisciplinary nature of practical problems. Solutions to the
problem of climate change will require the work of many disciplines, including those of the
natural sciences, organisational management, environmental education, political science,
culture change, economics, and various technical fields of engineering addressing energy
efficiency and renewable energy generation. Not surprisingly, the 4th International
Conference on Environmental Education (UNESCO, 2007) calls for interdisciplinary and
transdisciplinary courses of learning. But the work is ideally ‘open transdisciplinary’, in
which the different disciplines move beyond just operating in their own terms, rather than
in the mode of ‘bounded transdisciplinary’ (Brown 2010). Thus, citizen researchers may well
find themselves working across, and brokering (cross-pollinating) between, different
disciplines, interpreting the perspectives of one discipline into another (Wenger, 1998).
Wenger (1998) states, in relation to practices, that cross-boundary encounters can help
reveal tacit elements of either practice.
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In order to have a more significant and positive effect in the broader society, academic
disciplines need to move out of a narrow disciplinary focus (Ladson-Billings & Donnor 2005;
Hoffmann-Riem et al. 2008). Notions of transdisciplinarity largely emerged in the 1970s
(Hoffmann-Riem et al. 2008) and now universities are increasingly called to produce transor interdisciplinary research (Holley, 2009). Boyer (1990) describes how a dramatic
reshaping of knowledge may occur, as an interdisciplinary scholarship of integration helps
reinvigorate universities’ service to society as society grapples with environmental and
other crises.

University researchers are likely to have a disciplinary orientation and may well feel that it is
not legitimate for them to venture outside of that discipline when approaching a wicked
problem. Civic researchers, on the other hand, are more likely to move beyond a disciplineorientation to an issue-orientation or interest-orientation. Instead of a sense of not
belonging in another discipline, or of being out-of-bounds in an activity that practical
matters or considerations call them to – which professional discipline-based academics may
feel – citizen researchers are more likely to have a sense that whatever relates to
consideration of an issue, or to the collective interest, is a legitimate field of action for them.
This reflects the civic perspective, which is not discipline bound, but issue bound, and thus
sees the potential for collaboration between disciplines and moves to build some common
language, goals, and recognition of potential for collaboration.

The action of the boundary crossing civic researcher may not only be transdisciplinary, it
may be transcultural as well. In transgressing boundaries between the humanities and the
social sciences, for example, the civic actor encounters, and may broker between, not only
different disciplines but different academic cultures (Hoffmann-Riem et al. 2008). Moving
from social movement to academia is also a transcultural passage.

The transcultural move from the civic social movement to publishing in academic journals
can be of value to the movement, though it may transgress some notions of
transdisciplinarity in the literature. Transdisciplinary research is generally assumed to be
conducted by a professional academic and the possibility of a civic researcher receives little
or no attention. Civic researchers can, however, publish transdisciplinary work and in so
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doing make a cultural journey from the informality of the social movement, close to the
lifeworld of participants, to the world of academic publishing with its formalities, precise
conventions of presentation and greater ‘system’ orientation (Habermas 1987). Wilton
(2004) and Fuller and Kitchin (2004) use the expression ‘going academic’, an inversion of the
notion of ‘going native’ that began as a warning against an anthropologist beginning to
identify with and take on the interests of the participants in the society that is the subject of
their research. ‘Going academic’ suggests that the primary or normal state is that of
solidarity with participants. ‘Going academic’ can affect change that normal social
movement participation would not (Wilton, 2004; Fuller 2004). Scholarship with an activist
interest, that succeeds in being published in professional academic journals, can add to the
credibility, understanding and advocacy of the movement. The expression ‘going academic’
also suggests some sense of alienation from the solidarity of the movement. There have
been times when my choice of a scholarly path of action (writing up for publication, for
example), while of value for the climate action network and its objectives, meant that I was
not as connected to and available for my local collaborators.

Transdisciplinary principles are reflected in the work of Habermas. Habermas (1996) states
that the development of a communicative space in which the problems of society as a
whole can be ‘dealt with’, thematised for action, requires ‘ordinary language’, which is
distinct from the specialised languages of different academic disciplines, bureaucracy and
law. As noted in Chapter 3, Habermas (1974, p. 255) asserts that there was a time (preEnlightenment) when ‘knowledge’ was considered to be connected to praxis (which he
suggests was part of a ‘major tradition’ of philosophy) and humans in society formed
themselves through communication “into a collective subject of the whole, that is capable
of [practical action]” to guide the society’s fortunes, to choose where the society should go.
This phenomenon is transdisciplinary. Similarly, describing phronetic research, Flyvbjerg and
Caterino (2006, p. 68) state
The goal is to help restore social and political science to its classical position as a
practical, intellectual activity aimed at clarifying the problems, risks, and
possibilities we face as humans and societies and at contributing to social and
political praxis.

This suggests the need for a scholar who can take the product of the thematisation and
discourse in ‘ordinary language’ in the public sphere, and deliver and adapt it, or broker it
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(Wenger 1998), into the specialised academic languages in order to help steer them into the
direction, insights and will formed through civic deliberation.

Again, the civic researcher’s sense of identity is not necessarily one of belonging to a
discipline. He or she may feel that they belong to a polis or to a social movement or to a
network. He or she may have a scholarly identity that has developed partly through a form
of reflection on, and for, shared cultural practices, whether those be in a social movement
or more established. The civic scholar may draw from reading of authors across the
centuries, and identify with the reflective space that these authors have made in their
consideration of issues. The scholar may relate to a long tradition of those who open
philosophic space, and devote time to the development of perceptions and shoots of ideas
that emerge there. It is a tradition that lives on in academia but it is not necessarily
‘academic’. It is a space that draws in learning from public spheres, and involves an
internalisation of dialogic relations with others (Habermas, 1987), but is not necessarily in
an active state of communication with others. As the root of the word contemplation
suggests, in reflection in the ‘place set apart’, insights of value to the collective may emerge.

After dwelling in the literature of the health field (while writing the publication that appears
as Chapter 7), developing what might be regarded as an environmental
education/education for sustainability (EE/EfS) message within that literature, I realised
(‘looking back’ to environmental education) that there is also value in discussing the health
dimensions of climate change in the EE/EfS and environmental education research (EER)
literature. While a commitment to action to mitigate climate change is presumably strong
among many EE/EER professionals and informal EE educators, discussion of the health
dimensions of climate change was surprisingly absent from the EE/EER literature. Hence in
the second article that follows (Chapter 8), I develop an argument about the importance,
within EE/EER, of a focus on the health dimensions of the effects of climate change,
particularly looking at the health costs of fossil fuels and the health co-benefits of mitigation
action. The article presented in Chapter 8 (under review, after a round of requested minor
revisions, in the journal Environmental Education Research) builds on the fact that different
disciplines bring different perspectives, experiences and skills to a problem. The paper, and
the boundary crossing underlying it, can mobilise the participation of members of different
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disciplines whose skills, experiences and aims complement others’. The paper also helps the
groups to recognise one another and to realise that there are potential collaborators in
different disciplines, collaborators who may bring clout to the advocacy battle. Chiapello
and Fairclough (2002, p. 206) write that transdisciplinary research can initiate a dialogue
between two disciplines, in which each develops through a process of “internally
appropriating the logic of the other as a resource for its own development.”

Chapter 5 (100% renewables as a focus for environmental education) also arose from an
impulse towards transdisciplinary (and transcultural) boundary crossing. It brings knowledge
about renewable energy technologies, their growth and promise, into the environmental
education discourse. This was a theme that was not much developed in the EE literature,
but was fervently developing amongst the climate action networks. The article may open
the door to further exploration by professional environmental educators, potentially
strengthening both the professional academic field and the movement it is there to support
(Malone, 2006/1999).

Conclusion
Through transdisciplinary and transcultural boundary crossing, the civic scholar can bring
more hearts, hands and minds to a task of great public and practical importance, an effort
by people around the world to address a shared problem, and hence to have some
beneficial influence on history and the future well-being of (particularly vulnerable)
inhabitants of earth. Boundary crossing can mobilise the participation of members of
different disciplines whose skills, experiences and aims complement others. In the Chapter
(7) that follows, messages about the importance of climate change to nursing, and
strategies towards solutions, are published in the nursing education journal The Collegian.
Following that, the possibility of galvanising more action for mitigation of climate change
through framing it as a health issue is the focus of Chapter 8, under final review for
publication in the journal Environmental Education Research. The transdisciplinary nature of
these two papers holds promise of new commitments, new actions, and new collaborations,
to change our societal patterns to lessen the global risks of climate change.
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Chapter 7: Nursing and climate change: An emerging connection

This chapter is in press (published online) as:
Adlong, W. & Dietsch, E. (2013). Nursing and climate change: An emerging connection.
Collegian. doi: 10.1016/j.colegn.2013.10.003

This article is copyright of the Australian College of Nursing. Permission has been granted for
the article to be reproduced in this thesis. The article can be accessed from the journal via
http://dx.doi.org/10.1016/j.colegn.2013.10.003

194

+Model
COLEGN-230; No. of Pages 6

ARTICLE IN PRESS

Collegian (2013) xxx, xxx—xxx

Available online at www.sciencedirect.com

ScienceDirect
journal homepage: www.elsevier.com/locate/coll

Nursing and climate change: An emerging
connection
William Adlong, BGenStud, MA (Social Ecology),
(PhD Candidate) a,∗, Elaine Dietsch, RN, RM, DipSHC,
MN(WH), PhD b
a

Research Institute for Professional Practice, Learning and Education (RIPPLE), Charles Sturt University,
Wagga Wagga, New South Wales, Australia
b
School of Nursing, Midwifery and Indigenous Health, Charles Sturt University, Wagga Wagga,
New South Wales, Australia
Received 5 May 2013 ; received in revised form 26 September 2013; accepted 28 October 2013

KEYWORDS
Nurse education;
Public health;
Sustainability;
Fossil fuels;
Renewable energy;
Advocacy

Summary Awareness of the importance of climate change to public health has been growing.
Calls for health professionals, including nurses, to take action to prepare for, and mitigate,
climate change have been coming from a number of credible sources. This paper will assist
nurses to recognise the health consequences of climate change, to generate and disseminate
knowledge about these health consequences, to be active in mitigating emissions locally and
within their organisations and to advocate and have input into policy processes. It is valuable for
nurses to understand the health co-beneﬁts of emission mitigation and the current health costs
of fossil fuels. As advocates for evidence-based public health initiatives, nurses have a role to
play in communicating to the public and to policy makers accurate information, including about
the health costs of fossil fuel policies and the affordability of renewable energy technologies.
© 2013 Australian College of Nursing Ltd. Published by Elsevier Ltd.

Climate change has major implications for health (Campbell,
2008). These health implications have been discussed in four
series of articles in the Lancet (2007, 2009a, 2009b, 2010), a
special issue in the American Journal of Preventive Medicine
(2008) and in other medical, nursing and health journals (for
example, Afzal, 2007; Barna, Goodman, & Mortimer, 2012;
Haines & Patz, 2004; Mayner & Arbon, 2010; Mayner, Arbon,
& Usher, 2010; Polivka, Chaudry, & Mac Crawford, 2012;
Sayre, Rhazi, Carpenter, & Hughes, 2010; St Louis & Hess,
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2008; Voelker, 2009). The health impacts of climate change
that these sources discuss include: increased transmission
of disease; greater incidence of extreme weather events
including droughts; sea level rise with inundation of infrastructure, living areas and food growing areas; reduced food
production; shortages of food and clean water; mass migrations as populations seek to leave affected areas; strains
on government ﬁnances and structures (due in part to
decreased income and increased costs to repair infrastructure and take care of displaced people); and conﬂict over
water and food (Costello et al., 2009; McMichael, Woodruff,
& Hales, 2006; WHO/UNFCCC/CBD/UNCCD, 2011). The Australian Nursing Federation has called for nurses to engage in

1322-7696/$ — see front matter © 2013 Australian College of Nursing Ltd. Published by Elsevier Ltd.

http://dx.doi.org/10.1016/j.colegn.2013.10.003

Please cite this article in press as: Adlong, W., & Dietsch, E. Nursing and climate change: An emerging connection.
Collegian (2013), http://dx.doi.org/10.1016/j.colegn.2013.10.003

195

+Model
COLEGN-230; No. of Pages 6

ARTICLE IN PRESS

2

W. Adlong, E. Dietsch

strategies to reduce the impact of climate change (Reale,
2009) and momentum is growing globally for nursing involvement (Barna et al., 2012). However, nurses often report
feeling ill-equipped to address the issue and health impacts
of climate change (Polivka et al., 2012). This situation
has prompted a call for nurse educators to prepare future
registered nurses for their role of addressing the impact
of climate change as a public health issue (Barna et al.,
2012; Goodman, 2011; Sayre et al., 2010). Some institutions
have responded, for example Flinders University developed
a programme speciﬁcally addressing disaster nursing and
associated research (Mayner & Arbon, 2010), but greater
response is needed. The purpose of this paper is to provide
nurses, including nurse academics and nurse leaders, with
background information to assist them to prepare for the
increasing impact climate change will have on public health
and to play a role in the mitigation of that impact.
The emissions trajectory of the world is such that the
effects of climate change are likely to be worse than those
anticipated by earlier reports of the Intergovernmental
Panel on Climate Change (Costello et al., 2009; Richardson
et al., 2009). While limiting global temperature increases
to 2 ◦ C above pre-industrial levels is often referred to as the
‘guardrail’ against dangerous climate change, a 2012 World
Bank report (Potsdam Institute, 2012) states that current
policy settings are driving the world towards a 4 ◦ C increase.
The message of the World Bank report is that, since a 4 ◦ C
rise would likely bring changes beyond that to which institutions (including health systems) could adapt, this level of
warming must be avoided.
Rather than only producing effects that will occur
sometime in the future, climate change has been having
signiﬁcant effects for some time now. The World Health
Organization (2013) asserts that over 150,000 deaths per
year can currently be attributed to climate change, through
increased disease transmission, increased malnutrition and
extreme weather events. Menne and Bertollini (2005) state
that 35,000 additional deaths occurred due to the 2003
heat wave in Europe. However, the greatest health impacts
of climate change are on the poorest and most vulnerable
communities worldwide (Campbell, 2008; Homer, Hanna, &
McMichael, 2009).
Nurses, and hence nurse academics engaged in curriculum design and education, have an important role in
anticipating and responding to the direct and indirect health
effects of climate change (Haines et al., 2007; Horton, 2009;
St Louis & Hess, 2008). As Sayre et al. (2010, p. 334) argue,
‘‘Climate change needs to be reframed as a public health
issue, and the importance of nurses to be educated and
engaged cannot be overstated.’’ This assertion for nurses to
be involved in what are often perceived as political issues
when they impact health is not new. Almost thirty years
ago, nurses were urged to become involved in what was
then also a global health risk, the proliferation of nuclear
weapons (Jameton & Jackson, 1984). Nurses have joined
other health professionals with the aim of preparing for climate change effects and acting to mitigate these effects.
For example, the Climate and Health Council (CHC, 2013)
with 4800 members (as of March, 2013) was established:
‘‘to enable health professionals around the world to take
personal and collective action against the causes of climate
change. . .’’ (Roberts & Stott, 2010, pp. 4—5).

The actions that nurses can take, with the support of preregistration and continuing education, are of several types
(for discussions of actions beyond the scope of this article, see Sayre et al., 2010 and the website of the Climate
and Health Alliance, http://caha.org.au/). Because of their
trusted place in the community (Afzal, 2007; Gill & Stott,
2009; Sayre et al., 2010), nurses can have an inﬂuential role
through sharing information about the health effects of climate change. Nurses can also research the health effects
of climate change to generate new knowledge about these
effects and how they can be managed (McMichael et al.,
2006). For example, nurse researchers can study how to
manage increases in the transmission of diseases such as
salmonellosis, expected to increase with each degree temperature rise above 5 ◦ C (Menne & Bertollini, 2005), or how
continuity of health services can be maintained in disasters such as that faced by New York with Superstorm Sandy
(Redlener & Reilly, 2012). Nursing education can assist practitioners to develop a ‘local eco-medical literacy’, an ability
to recognise the inﬂuence on health conditions of local ecological effects of climate change, as Bell (2010) describes
with medical education. As the evaluation research of an
innovative train the trainer health education programme
states: ‘‘There are multiple beneﬁts — health, ﬁnancial,
reputational and environmental — for health professionals and health services to take a lead on sustainability’’
(Charlesworth, Madden, Capon, & Engelhard, 2011, p. 3) The
greatest proportion of the health professional workforce are
nurses (AACN, n.d.; ANF, 2011) and they can also act within
their organisations and communities to bring about lower
emissions from service provision and community ways of
life, for example through ‘energy efﬁciency’ (Kats & Capital,
2003; Wilkinson, Smith, Beevers, Tonne, & Oreszczyn, 2007;
Wilkinson et al., 2009).
Energy efﬁciency is ‘‘about avoiding energy waste and
using less energy to achieve the same outcomes’’ (New
South Wales Auditor General, 2013, p. 23). Energy efﬁciency includes initiatives such as increasing the insulation
of buildings, using more efﬁcient models of equipment,
installing highly efﬁcient lighting or planning transport trips
in ways that lessen the number of trips and distance travelled. Energy efﬁciency is considered one of the most
cost-effective forms of emission abatement, as savings from
decreased energy use often pay off the cost of energy efﬁciency investments within a few years (McKensey & Co.,
2009; Ürge-Vorsatz & Metz, 2009). Given that the energy use
of the health sector can constitute over 20% of public sector emissions and over 50% of the total building energy use
of state government (Pencheon, Rissel, Hadﬁeld, & Madden,
2010), energy efﬁciency in the health sector can be signiﬁcant and lead the way for the business and wider community.
Advocacy is another important, perhaps crucial, health
strategy that nurses can use to work towards signiﬁcantly
affecting health outcomes (Barna et al., 2012; Coote, 2006;
Frumkin, 2011; Haines et al., 2007; St Louis & Hess, 2008).
In an Australian report, Gruszin, Hetzel, and Glover (2012)
describe how the success of major health reforms of the
20th century that challenged existing players was dependent
in large part on advocacy; for example, banning smoking in
public places; banning products containing asbestos; making
the use of seat belts compulsory; and setting and monitoring
blood alcohol limits for drivers. The mobilisation of groups
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in the community, including nurses, helped achieve these
health advances.
Nurses can take a role in policy development (Costello
et al., 2009; Frumkin, 2011; St Louis & Hess, 2008). By communicating information and reasons for courses of action to
government policy makers and in the media generally, nurses
can sway the formation of policy and the discourses that set
the context for policy formation. Nursing can achieve this
in part through swaying the public’s understanding, actions
and inﬂuence upon government. Nursing advocacy can focus
not only on the negative health impacts of climate change
but the other existing and often overlooked health costs of
the conventional fossil fuel energy system.
Such costs of fossil fuel generation have been detailed
by a group of researchers at the Harvard Medical School
(Epstein et al., 2011) who have produced a report that seeks
to quantify the health cost per unit of electricity generated with coal. The team catalogued the health costs of
the ‘life cycle’ of coal generation from mining/extraction,
through processing and transport to combustion of the fuel.
The public health burden of communities near mines is
one important component of the life-cycle costs of coal.
Other components are the injuries and deaths in mines,
deaths in accidents in the transport of coal and respiratory and other effects from the mercury, particulate matter,
nitrous oxide, sulphur dioxide, mercury and lead released
through the combustion and processing of the coal. The
team calculated the health costs of coal, in addition to its
greenhouse gas effect, to be in the range of $US.08 to $.14
per kilowatt-hour, which is more than the premium that has
been associated with ‘green’ electricity (that is, more than
the additional cost of generating electricity through renewable energy technologies). The Harvard team estimated that
the health costs of the life-cycle of coal in the US (and by
implication, nations such as Australia) are extremely signiﬁcant. These ﬁgures are evidence that, when the health
costs of coal generation are taken into account, the health
beneﬁts of moving to renewable energy offset at least a
signiﬁcant part of the investment costs required. Other
sources also quantify the health costs of fossil fuel generation (European Commission, 2005; European Commission,
2006; Jacobson, Colella, & Golden, 2005; Millman, Tang, &
Perera, 2008; National Research Council, 2011; World-Bank,
2007). The IPCC (2011) provides ﬁgures showing deaths from
fossil fuel electricity generation to be many times higher
than those for renewable generation.
In part because of these health costs of fossil fuels, many
actions that mitigate climate change have direct and indirect health co-beneﬁts (European Commission, 2011; Haines
et al., 2007; Lancet, 2009b; St Louis & Hess, 2008). For
example, efforts to limit greenhouse emissions from cars
can result in less smog and respiratory problems (European
Commission, 2011). Walking and bicycling to reduce emissions and fossil fuel use has the direct co-beneﬁt of
promoting the health of the walkers and cyclists involved
(Barna et al., 2012). In Mexico City, where a Metrobus public
transport service began in 2005 and carries 687,000 passengers per day, consequent reductions in trafﬁc are estimated
to avoid approximately 23 fatalities per year (UNEP, 2012, p.
45). Through energy efﬁciency initiatives, funds that were
previously used to pay for energy use can be freed up to
serve health purposes more directly. Energy efﬁciency in
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communities and households can free funds that stimulate
the local economy and decrease the health disadvantages
faced by people in low income households. Similarly, more
efﬁcient cars reduce expenditure on commuting, putting
more money in the hands of the public. By identifying cobeneﬁts, nurses can make proposals for policies to mitigate
climate change more compelling and ‘‘leverage political
support’’ (UNEP, 2012, p. 45).
To mitigate climate change and its health impacts, and
to realise the more immediate health co-beneﬁts of switching from fossil fuel generation, requires actions and policies
that challenge existing players. Many fossil fuel electricity generators, for example, regard subsidies for renewable
generation as a threat to their business, as pointed by
the columnist Parkinson (2012). Because renewable energy
is generated with very low marginal costs, it tends to
reduce wholesale electricity prices, as well as reduce peak
demand, signiﬁcantly lessening the income of existing fossil fuel generators (Parkinson, 2012; Sensfuß, Ragwitz, &
Genoese, 2008; VCEC, 2012, pp. 61—62). Similarly, car manufacturers may regard fuel economy policies as a threat to
their proﬁts. The International Consortium of Investigative
Journalists reported that there are 2000—3000 lobbyists in
North America seeking to persuade members of Congress to
lessen action on climate change (that is four or ﬁve lobbyists per member of Congress) (Lavell & Pell, 2009). The
strong inﬂuence that lobbyists can have on government policy writers has been discussed by Pearse (2007) (in relation
to Australia) and Kaiser (2009) (in relation to the US). As the
lobby organisations frequently provide jobs to policy writers later, the policy writers can feel obliged to favour the
lobbyists’ interests (Kaiser, 2009; Pearse, 2007). Robottom
and Hart (1993, p. 25) state, ‘‘Sustained critical investigations of environmental issues almost inevitably encounter
the political base of such issues—–the opposing vested interests whose struggle constitutes the environmental issue
itself.’’
To have inﬂuence in the wider policy sphere, the action
of nurses who are advocating needs to be well planned,
strategic and designed to use available leverage. The
actions need to be informed not only about the science of
climate change and related health effects, but also by a
developing critical analysis of the interests, ‘partnerships’
and strategies of incumbent players that oppose climate
action (Goodman, 2011). There are similarities between
the movement for climate action and other public health
reforms that many nurses have participated in, such as to
decrease smoking (Hudmon, Addleton, Vitale, Christiansen,
& Mejicano, 2011). Action to realise the health ‘dividends’
of mitigation of climate change (Armstrong, 2012; Horton,
2009) needs to be based in an understanding of the existing
‘policy paradigm’ (Hall, 1993), that is the sets of beliefs
and assumptions that underlie existing policy (Goodman,
2011). The policy paradigm provides, for the policy maker,
‘‘a framework of ideas and standards that speciﬁes not
only the goals of policy and the kind of instruments that
can be used to attain them, but also the very nature of the
problems they are meant to be addressing’’ (Hall, 1993,
p. 279). The policy paradigm is largely tacit and tends
to be reinforced by the social relations and situation of
the policy maker, including their contacts with industry
representatives such as the lobbyists mentioned earlier.
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Given the tacit nature of a policy paradigm, to alert policy makers to the need for a transformational change of
processes and infrastructure (in order to achieve the emission reductions called for by scientists to have a fair chance
of avoiding dangerous climate change (Ürge-Vorsatz & Metz,
2009)) requires more than good and credible argument.
Habermas (1996) argues that in order for the communicative ﬂows coming from the civic sphere (advocating for a
change) to have inﬂuence on government, they must not
only be carefully conceived, articulated and furnished with
solutions, they must also be ‘ampliﬁed’ and ‘dramatised’ so
they actually register in the parliamentary processes. Wilson
(2000) writes of the importance of gaining high levels of
media engagement, mobilising large numbers of supporters
and exploiting ‘trigger events’ in order to secure a shift to
a new policy paradigm. Given the strength of the vested
interests involved with carbon policy and the fact that policy paradigms can be international in nature (Babb, 2012), it
is fortunate that there is a large global climate action network of groups and individuals with whom nurses can partner
with the aim of implementing good climate policies.
Nurses need to be aware of assumptions that are foundational to the persistence of the fossil fuel paradigm. One
assumption is that renewables are unaffordable. Recent
reports, however, indicate that renewables are less expensive than new fossil fuel generation in a number of parts
of the world (including Australia) and are becoming increasingly cost competitive (Adlong, 2012; Bloomberg New Energy
Finance, 2013; IEA, 2011; UNEP, 2011). As we have seen,
when the air pollution and other health costs of fossil fuel
use are considered (even without a price on carbon), the
health savings from investment in renewables can offset
their cost very signiﬁcantly. As renewables do not have
ongoing fuel costs, the costs of developing national (or
international) energy systems with high levels of renewable generation can actually be less than or similar to
the costs of existing policy settings (even without considering health savings) (European Commission, 2011; IPCC,
2011; Mathiesen, Lund, & Karlsson, 2011; Rocky Mountain
Institute, 2011). Additionally, the cost of solar photovoltaics
has fallen so much in Australia that electricity can be generated substantially cheaper than the retail rates paid by most
consumers.
Another assumption underlying the fossil fuel paradigm
is that renewables cannot provide dependable, dispatchable
power. While there is variability to solar and wind resources,
the variability of power generation can be overcome in a
number of ways. Generation from a system of widely dispersed wind farms is less variable than a single wind farm,
as low wind speeds at one location tend to be made up at
another location (IEA, 2009; Jacobson & Delucchi, 2010; Mills
& Wiser, 2010). Generation from solar thermal power stations has been enhanced through the storage of heat (for
example in tanks of molten salt) which allows generation
long after the sun has set. One solar thermal plant with
molten salt storage (Torresol Energy’s ‘Gemasolar’ plant)
in Spain began round-the-clock electricity generation in
May 2011 (Dunn, Hearps, & Wright, 2012). The Gemasolar
solar thermal plant generates enough electricity to supply
approximately 25,000 households. ‘Pumped hydro’ — which
involves pumping water up to an elevated reservoir to be
gravity fed through a generator when needed — is another

form of storage that is in commercial use (Wright & Hearps,
2010).
Wilson (2000) notes that one of the ways that a new policy regime comes to replace the old is through challenging
the rationality of the old regime’s arguments and assertions.
Promoting awareness of the outdated nature of the notions
that renewable energy is prohibitively expensive and unable
to provide dispatchable power may assist in the transition
to a paradigm that is attuned to both the urgency of the
need for climate action and to the solutions that are being
demonstrated and explored around the world.

Conclusion
There are calls for nurses to take a role in relation to
climate change. On current trajectories, climate change
is likely to have major impacts on health through more
extreme weather events, increased transmission of disease,
destruction of infrastructure, food and water shortages and
other effects. Nurse academics play a role in continuing to
research and educate nurses about these changes, how to
adapt to their impact and how to advocate for mitigation of
emissions in order to avoid climate change impacts beyond
that to which health systems could successfully adapt.
Fortunately, mitigation options often have strong economic arguments and can be shown to have other signiﬁcant
health beneﬁts that strengthen the argument for their use
(as in the case of a number of renewable energy technologies
when compared with coal, for example). Nursing advocacy
to mitigate climate change and its health impacts, however,
like other major health reforms that challenged the status
quo, are likely to meet with opposition from vested interests and to meet a policy paradigm that has not yet attuned
to the possibilities and imperatives of a carbon constrained
world. Nurses can share strategies and knowledge with others in the global climate network to promote widespread
understanding and adequate response to the need for emission abatement and preparation of health services. Nurse
educators, in academia and clinical settings can lead learning on the development of strategies for local mitigation
(such as energy efﬁciency in the health service or community) and for local and broader advocacy. Nurses can also
advance arguments based on the increasing affordability of
renewable energy and the growing ability to store renewable
energy for dispatch when needed.
This paper has demonstrated that climate change is
already and will become an increasing major health issue
that nurses needed to consider. Both pre-registration and
continuing nurse education can bring a focus onto knowledge
of the health impacts of climate change, responses that can
be made and ways of mitigating emissions. Development of
policies to limit climate change and its public health impacts
may depend, in part, on the advocacy of nurses who must
be prepared to meet the challenge.
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Abstract –
The likelihood of adverse health impacts from climate change is high. Actions to reduce
emissions, however, not only mitigate climate change but often have more immediate
health co-benefits. One substantial co-benefit is gained through reductions of the high
health costs of pollution from fossil fuel power stations, particularly coal. Evidence indicates
that the combustion of coal for electricity is responsible for over 200,000 deaths globally per
year. Reducing such deaths is a health co-benefit of greenhouse mitigation actions that
promote renewable energy or energy efficiency. Together, health co-benefits of mitigation
and the health risks of climate change strengthen the calls from climate action networks for
cleaner energy production and for other initiatives to reduce greenhouse emissions. The
purpose of this scholarly review is to highlight the value of reframing climate change as a
health issue to environmental movements and to environmental education and
environmental education research, and the potential for further collaboration between
formal and informal environmental educators/researchers and the health professions.
Health professionals and health educators would bring new voices for climate action to
public and policy discourse as well as facilitate mitigation in their organizations and
communities.

Introduction
The need to mitigate greenhouse emissions and the effects of climate change is a message
often at the forefront of environmental education (EE), including the informal
environmental education that occurs in the global movement of climate action groups and
networks. As environmental educators, researchers and activists (Adlong 2012, Clover 2002,
Fassbinder 2012, Malone 2006/1999) seek to work with communities and civic networks to
influence the formation of climate and energy policy to secure a more sustainable world,
they can be strengthened in their efforts by the evidence of (a) the adverse health impacts
of climate change and (b) the evidence of other high health costs of existing fossil fuel
energy systems. Environmental educators and researchers can strengthen their arguments
in collaboration with the growing number of health professionals and health educators
committed to lessening the health risks associated with climate change.
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The orientation to work with community for change is an important element of EE and
environmental education research (EER). Malone (2006/1999, p. 388) suggests that the role
of EER is to “generate knowledge to advance a social movement”. In a similar vein, the 4th
International Conference on Environmental Education (UNESCO 2007) encouraged
empowering people to engage with unsustainable practices and discourses, in part through
the promotion of dialogue and advocacy skills. Clover (2002), Walter (2013) and Fassbinder
(2012) discuss the importance of an activist orientation in EE. Jickling (2010) clarifies that EE
is about the social-economic, cultural and political; EE needs to contribute to public policies
to take the lead in radical changes to economic and production systems. Involvement with
social movements and political advocacy for change fits with the notions of a number of
authors about the important role that participatory action research (PAR), or critical action
research, has in EE and EER (Fien 1993, Kemmis 2007, Robottom and Hart 1993, Stevenson
and Robottom 2013, Tilbury 2004). One important approach for an activist orientation in EE
and EER is the development and communication of health-based rationales for action to
mitigate climate change.

Literature in multiple health professional journals has described different aspects of the
health effects of climate change and the need not only for adaptation measures but for
mitigation of emissions (e.g. Costello et al. 2009, Haines et al. 2006, McMichael and
Lindgren 2011, St Louis and Hess 2008). These have led to discussions of the roles that
health professionals need to take in relation to climate change and consequent changes
required in the education of health professionals (e.g. Barna, Goodman, and Mortimer 2012,
Bell 2010, Goodman 2011, Haines et al. 2007, Sayre et al. 2010, WHO 2009a). Additionally,
networks of health professionals who are dedicated to action on climate change have
formed. These include the Climate and Health Council, the Climate and Health Alliance,
Doctors for the Environment, and Health Care Without Harm.

A number of authors have worked to quantify the health costs of fossil fuel generation (e.g.
Epstein et al. 2011, Machol and Rizk 2013, Muller, Mendelsohn, and Nordhaus 2011, NRC
2010, van der Zwaan and Rabl 2004). While substantial variations in the final estimates of
individual articles exist, the literature suggests that the health costs of electricity from fossil
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fuels are larger than the difference between the costs of renewables and fossil fuel
generation. That is, even without taking into account greenhouse effects, the cost of fossil
fuel generation is higher than that of renewables when health costs are taken into account
(Epstein et al. 2011, Jacobson et al. 2013, Machol and Rizk 2013, McCubbin and Sovacool
2013, Muller, Mendelsohn, and Nordhaus 2011, NRC 2010, Smith et al. 2013, Sovacool 2008,
Sundqvist 2004).

Reframing climate change as a health issue can have a powerful effect (Costello et al. 2009,
Gill and Stott 2009, Sayre et al. 2010, WHO 2009a). Margaret Chan, Director-General of the
World Health Organization, declared that, “’We usually think of climate change as affecting
the ecosystems of the earth, and not of the impact on our health’” (WHO 2011, p. 22). A
focus on the health consequences of climate change and the health co-benefits of
mitigation initiatives is increasingly recognised as important in public discourse and policy
development around climate change (Weathers 2013, WHO 2011).

Environmental educators and researchers can more fully utilise evidence of current and
future health costs when arguing for action on climate change. Some overlap between
health considerations and EE already exists under the expressions ‘environmental health’
(e.g. Bush et al. 2011, Nweke and Sanders 2009, Semenza, Ploubidis, and George 2011),
‘environmental and health education’ (e.g. Hart et al. 2004, Jensen and Schnack 2006/1997)
and ‘ecohealth’ (e.g. Maller, Henderson-Wilson, and Townsend 2009, Patz et al. 2007, Sauvé
and Godmaire 2004). The integration of the health dimension of climate change, however, is
underexplored in the environmental education and research literature. A search for articles
with both the words ‘climate change’ (or ‘global warming’ or ‘climate disturbance’) and
‘health’ in the abstract was conducted in eleven journals that have the words
‘environmental education’, ‘education’ and ‘sustainable’, or ‘education’ and ‘sustainability’
in the journal title. The search found only one article, by Weathers (2013). A table providing
details of the means of searching and the periods covered can be found near the end of the
article. Given the health implications of climate change and current fossil fuel energy
systems, a complement can be developed between the nursing (for example) aim of
‘furthering the health of individuals and society’ (Grace 2001) and the goals of EE and EER,
especially as defined by Lotz-Sisitka (2009) as linked to a commitment to social justice and
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being oriented ‘to secure the wellbeing of people and the community of life, now and in
[the] future’ (p. 174). (The authors, because of their background, draw in particular on a
nursing perspective as an example to convey the potential collaboration between health
professionals more generally and the environmental education and research fields.)
Environmental educators and researchers have the opportunity to collaborate with health
professionals to explore further and communicate the health dimensions of climate change.
Such collaborations can be part of ‘hybrid learning configurations’ and ‘coalesced
scholarship’ (Ardoin, Clark, and Kelsey 2012, p. 9) and the interdisciplinary directions
encouraged by Scott (2009) and Lotz-Sisitka (2009) in their overviews of the field.

In this article we will first provide an overview of (a) the health effects of climate change,
and (b) the health costs of current fossil fuel energy systems (with a focus on coal) and the
health co-benefits of mitigation action. We then consider the importance of ‘framing’ in EE
and the calls for reframing climate change as a health issue, and related roles and education
for health professionals (with an emphasis on nursing). Finally we will highlight a few
opportunities for interdisciplinary collaboration and research between the EE discipline and
the health disciplines.

Health costs of climate change
Many publications in the last decade have discussed the negative health impacts of climate
change. Four series of articles published in The Lancet between 2007 and 2010 played a
significant role in stimulating debate on the problem, as did a special issue in 2008 of the
American Journal of Preventive Medicine. Numerous other articles have been published on
the health impacts of climate change in medical, nursing and other health journals (for
example Afzal 2007, Barna, Goodman, and Mortimer 2012, Bell 2010, Doherty and Clayton
2011, Ebi and Semenza 2008, Goodman 2011, Haines et al. 2006, Haines and Patz 2004,
Huang et al. 2011, Kirk 2002, McMichael and Lindgren 2011, Sayre et al. 2010). These
publications have discussed the health impacts of extreme weather events, increased
transmission of disease, shortages of food and fresh water; and sea level rise (and
consequent economic and governmental disruptions). The discussions add to the argument
for climate actions, for example through policies that internalise the social and
environmental costs of greenhouse emissions. It is part of the argument of this article that,
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due to the importance of the health perspective to the climate-environmental movement
and the connections between such movements and EE and EER (Adlong 2012, Clover 2002,
Fassbinder 2012, Malone 2006/1999, UNESCO 2007), explorations such as those in this
section on the health costs of climate change (and the following section on the health cobenefits of mitigation actions) constitute significant aspects of the curriculum of
environmental education and the field of environmental education research.

The context of the discussion of the health risks of climate change is now one in which
emissions and effects of climate change are tracking at the high end of the forecasts of the
Intergovernmental Panel on Climate Change (IPCC) (Costello et al. 2009, IEA 2013a,
Richardson et al. 2009, Schellnhuber et al. 2012). As the World Bank (Schellnhuber et al.
2012) and International Energy Agency (2013a) argue, the current trajectory would plausibly
result in a temperature increase of 4°C or more above pre-industrial levels, far beyond the
2° degree rise regarded in climate negotiations as the ‘guardrail’ against dangerous climate
change. Additionally, some evidence indicates that the level of atmospheric CO2 regarded as
safe is actually far into dangerous territory, especially given climate feedback mechanisms
and the probable irreversibility of melting land ice (Costello et al. 2011, Hansen et al. 2008,
IEA 2013a). Given the current trajectory of emissions and associated temperature increases,
the adverse health risks of climate change are more substantial than they would have been
with more moderate levels of climate change.
Health determinants include: good nutrition; safe water; sanitation systems; health systems;
adequate income, and relative social and political stability (Goodman 2011). These are less
established in developing nations and, for all nations, are likely to be put under stress or
disrupted by the effects of climate change (Costello et al. 2009, Patz et al. 2005, WHO 2011).
That is, climate change will have both direct and indirect impacts on health. Indirect effects
include interruptions to food supplies, damage to sanitation and other infrastructure,
impairment of health systems and disruption of other economic, social and governmental
systems (Bezirtzoglou, Dekas, and Charvalos 2011, Richardson et al. 2009).

Increased frequency and magnitude of extreme weather events resulting from climate
change threaten health directly and indirectly. Extreme precipitation events and increased
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frequency and severity of droughts are more likely with climate change (IPCC 2007,
Schellnhuber et al. 2012, St Louis and Hess 2008). The increase in floods from extreme
precipitation events will directly result in deaths from drowning and landslides. Floods will
also indirectly, and possibly for long periods, affect health through consequent crop loss,
population displacement, loss of homes and infrastructure, resulting increases in diseases
(McMichael, Woodruff, and Hales 2006, St Louis and Hess 2008) and adverse mental health
impacts (Page and Howard 2010). Developed as well as developing nations can be affected
in these ways, as was shown in the aftermath of Hurricane Katrina in the US, when
disruptions caused a crisis in HIV and tuberculosis treatment regimes (St Louis and Hess
2008).

Climate change is expected to result in more frequent and severe heat waves and droughts
which are likely to result in deaths and crop losses (Harlan and Ruddell 2011, Richardson et
al. 2009, Schellnhuber et al. 2012). The heatwave in Europe in 2003 claimed between 40,000
and 70,000 lives (Costello et al. 2009, McMichael and Lindgren 2011, WHO 2011). Drought
exacerbates poverty and affects food production and the availability of water for sanitation
as well as drinking and farming (WHO 2011). Furthermore, lower taxation revenues and
support for those most affected by drought put strains on government resources and
reduce funds available for health and other services.

Other likely adverse health effects of climate change include the increasing incidence of
vector-borne and waterborne diseases (Costello et al. 2009, McMichael, Woodruff, and
Hales 2006, Semenza and Menne 2009). Current trajectories of emissions may lead to one
meter of sea level rise above 1990 levels this century, with several meters of further sea
level rise subsequently (Costello et al. 2011, Hansen et al. 2008, Schellnhuber et al. 2012).
These sea level rises are likely to lead to some cities and island nations being inundated and
populations losing access to the basics of health, such as water and food production (Cleugh
et al. 2011, Costello et al. 2011, McMichael and Lindgren 2011, WHO 2009a). This may well
also result in mass migrations, economic/political instability and conflict (McMichael 2012).

Developing nations who have contributed least to climate change are most vulnerable to its
adverse health effects (Costello et al. 2011, Haines et al. 2007, Patz et al. 2005, Patz et al.
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2007). In developing nations, progress toward the Millennium Development Goals is at risk
of being undone (Costello et al. 2009, Homer, Hanna, and McMichael 2009). The World
Health Organization (WHO 2002) estimates that 150,000 people die each year as a result of
climate change that has occurred already, predominantly in developing nations; children are
at greatest risk (Patz et al. 2007). In developed nations, socio-economically disadvantaged
populations are also more likely than their wealthier compatriots to experience the adverse
health effects of climate change (Haines et al. 2006).

The current health costs of fossil fuels and the health co-benefits of mitigating emissions
Actions for climate change mitigation have co-benefits in addition to the lessening of
emissions. That is, mitigation of emissions not only reduces future adverse health effects of
climate change but also reduce a number of current health risks. Some of the co-benefits
are from the avoidance of the current health costs of fossil fuels. Health co-benefits can be
an important part of both formal environmental education, so that students can understand
the strength of arguments for alternatives to current practices, and more activist notions of
environmental education and research (Adlong 2012, Clover 2002, Fassbinder 2012, Lakoff
2010, Malone 2006/1999, UNESCO 2007) in which these arguments are used in the public
sphere, for example to gain support for policies to lessen emissions.

Strategies to mitigate climate change produce a range of health co-benefits. For example,
public transport systems that might be motivated by the aim of reducing emissions can
result in substantially fewer deaths both from car crashes (UNEP 2012) and from pollution
exacerbated respiratory disease in cities (Woodcock et al. 2009). Active transport, such as
cycling and walking, which reduces the emissions from private vehicle use, can promote
cardiovascular health and even reduce depression and dementia (Woodcock et al. 2009). As
animals raised for consumption, particularly cattle, are a major contributor to greenhouse
emissions, one form of emission mitigation is to reduce meat consumption, which, with
consequent reductions in consumption of saturated fats, has the health co-benefit of less
heart disease and possibly fewer cancers (Friel et al. 2009). In the Lancet article just cited,
Friel et al (2009) came to these conclusions drawing on meta-analyses of coronary health
studies and information from medical and research bodies to analyse the likely health
effects of decreased meat consumption associated with emission mitigation.
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Particularly important health co-benefits arise through the avoidance of the current health
costs of the use of fossil fuels, especially coal, in electricity generation (Epstein et al. 2011,
Machol and Rizk 2013, Nam et al. 2010). Coal constitutes approximately 40% of electricity
generation worldwide (Smith et al. 2013). Electricity generation from coal results in
emissions of atmospheric particulate matter (PM), sulphur dioxide, nitrous oxides, carbon
monoxide, mercury, lead and other metals, in addition to greenhouse emissions (Epstein et
al. 2011, Machol and Rizk 2013, NRC 2010, Smith et al. 2013, Zhai et al. 2012). The nongreenhouse effects of the use of coal result in significant premature mortality and
morbidity, especially from respiratory and cardiac diseases and cancer (EPA 2011, Epstein et
al. 2011, European Commission 2005, Machol and Rizk 2013, Markandya and Wilkinson
2007, Muller, Mendelsohn, and Nordhaus 2011, NRC 2010, Schellnhuber et al. 2012). Burt et
al. (2013) estimate that globally, over 200,000 deaths result from the air pollution of coal
combustion for energy annually. While these figures are dwarfed by the 5-6 million who die
globally each year due to smoking (Jha 2009) and the approximate 4 million who die due to
indoor air-pollution from the burning of solid fuels in the home (Smith et al. 2013), the
deaths from the use of coal are significant in valuing alternatives. The health co-benefits of
moving to low carbon electricity are larger for developing nations, which are less likely to
have low pollution technology installed and consequently have much higher health costs
resulting from their electricity generation (Haines 2012, Markandya et al. 2009, Nemet,
Holloway, and Meier 2010). Knowledge and dissemination of the major current health costs
of fossil fuel use can be powerful in bringing about alternatives that are necessary for the
mitigation of climate change.

A number of authors estimate the health costs of using coal to generate electricity, for
example Epstein et al. (2011), Machol and Rizk (2013), Muller, Mendelsohn, and Nordhaus
(2011), and the National Research Council (NRC 2010) in the US. These costs sometimes
include calculations of effects over the whole life cycle, that is such effects as those on
communities near a coal mine or the health effects from processing, transport, or wastes of
combustion (e.g. flyash). (By comparison, wind and solar renewable energy do not need fuel
extracted, processed, transported or combusted.) Epstein et al. (2011) estimate the annual
health costs of coal electricity in the US to be in the hundreds of billions of dollars. Health
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costs of coal (or other fuel) can also be presented as a cost per unit of electricity (per
kilowatt hour or kWh) (as below). A cost per kWh is calculated by authors who estimate the
total cost of damage from coal generation in a region and then divide that by the total
amount of electricity generated by coal in that region.

Figure 1 represents the cost of electricity generation from solar photovoltaic (pv), wind, coal
and gas, plus associated health costs. While there can be wide variations in the estimates of
health costs by different authors, for simplicity the health cost of coal used in the figure is
the low amount of the range calculated in Epstein et al. (2011), which used a life-cycle
analysis. The figure does not include greenhouse costs (that is, it does not include
calculations of the costs of the greenhouse effect of emissions). The figure shows that when
health costs are added to the cost of generation, the cost of coal generated electricity is
more expensive than that of wind and solar pv. (All figures here have been adjusted to 2013
US$.)

Figure 1: Indicative cost of electricity from various fuel sources with health cost included
(greenhouse costs not included). Costs adjusted to 2013 US¢/kWh. Generation cost is based on
UNEP (2013) data. Health costs for: coal, based on low estimate of Epstein et al. (2011); gas, based
on NRC (2010) figure; wind and solar photovoltaic (pv), based on ExternE figures provided in van der
Zwann & Rabl (2004).

The representation in Figure 1 is indicative of the costings of solar, wind, coal and gas
generation. Health costs of electricity vary widely between regions as pollution intensity
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differs with each plant (Novan 2011, NRC 2010, Zhai et al. 2012) and population density
affects the level of health damage of the pollutants (ATSE 2009, McCubbin and Sovacool
2013). Still, Figure 1 conveys the message that wind and solar pv power is already
substantially cheaper than the cost of coal generation in many settings when health costs
are included.

While Figure 1 appears to suggest that solar pv is more expensive than gas generation, solar
pv often competes with retail prices rather than the wholesale prices that are the context
for Figure 1. Solar pv is cheaper than the retail price of electricity in many parts of the world,
meaning that it can be installed in those regions at a saving rather than requiring a cost
premium (IEA 2013b, REN21 2013). Thus, reductions in health costs due to improved air
quality can be achieved through installations of solar pv (Zhai et al. 2012) at negative cost;
an important fact for the actions of EE researchers working with civic movements actively
pursuing change. Also, the costs of solar pv are expected to drop substantially in the coming
decade (IEA 2013b, Parkinson 2013), and investments in installations now contribute to the
lowering of costs (IPCC 2011).

Another important mitigation action that has multiple benefits is to reduce energy use, that
is, to increase energy efficiency (IEA 2013a, IPCC 2007, UNEP 2012, Wilkinson et al. 2007). In
most health (and other) organizations, energy use can be reduced while maintaining
services (Sayre et al. 2010). Often investments to improve energy efficiency (for example
through installation of more efficient equipment) can be paid off with resulting savings in a
short period. A health service that lessens its electricity use through energy efficiency
initiatives can free up funds through reduced energy bills, as well as lessen the adverse
health impacts caused by the generation of that electricity with coal or other fossil fuels.

Studies of health co-benefits noted in this section reinforce the notion that health cobenefits can offset a substantial part if not all of the costs of actions to mitigate emissions
(IPCC 2007, Confalonieri et al. 2007, Markandya et al. 2009, WHO 2012a). In fact,
greenhouse gas mitigation actions, for example replacing coal power with renewables, may
actually have a net financial benefit, due to avoided health costs, without consideration of
the value of climate change mitigation.
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Reframing climate change as a health issue
The importance of framing in EE has been discussed for over a decade (Bowers 2001,
Dickinson, 2013, Lakoff 2010, Nisbet, 2009, Taylor 2000, Weathers 2013, Wibeck, 2013). In
recent years framing was the focus of a series of three workshops in the project “The
Cultural Framing of Environmental Discourse” (http://cfoed.co.uk./) and related publications
(e.g. Bonnett 2013, Jickling 2013, Reid 2013). Frames are (following Taylor 2000) schemes of
ideologically and cultural shaped interpretations that guide the way in which people
understand and respond to events and information. Frames organize experiences and guide
the actions of the individual or the group (Goffman 1974, Taylor 2000) as well as activate
values (Lakoff 2004, Reid 2013, Weathers 2013). If the frame of environmental
communication is altered, different values, emotions and actions can be drawn forth in
response (Taylor 2000, Weathers 2013). Framing is particularly important with ambiguous
info/issues such as climate change (Nisbet 2009, Wibeck 2013). Just providing people with
facts, by themselves, about climate change often does not change action or outlook; the
communication needs to be framed so that it relates to the audience’s existing frames, and
associated values and interpretations (Lakoff 2010, Wibeck 2013).

Of particular importance with framing is its unconscious or taken-for-granted nature, as this
results in its unchallenged effects being powerful and pervasive (Bonnett 2013, Dickinson
2013, Goffman 1974, Lakoff 2010). Dickinson (2013, p. 147) states, “taken-for-granted
frames activate particular cultural codes, evoke meanings, and trigger psychological
mechanisms that often go unexamined and unchallenged”. Bonnett (2013) describes
cultural framing as a tacit constellation of motives that, through its extensive and habitual
nature, conditions the thinking of individuals and the culture on important issues. Bowers
(2001) explains that ‘root metaphors’, taken-for-granted conceptual frames that shape
thinking about new phenomena (such as many environmental issues), can influence thought
over centuries. Such deep cultural frames include tendencies to interpret the world in terms
of individualistic, economistic or scientistic narratives (Jickling 2013; Bowers 2001, Bonnett
2013). Bowers (2001) asserts that environmental educators need to be able to lead students
in understanding how taken-for-granted language and cultural patterns underlie
environmental problems. Lakoff (2010) discusses how frames become reified in institutions,
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which then perpetuate the cultural and psychological perceptions of the populace. Hence he
states the over-riding importance of political action to change the structural determinants
of cultural framing.
As frames are often largely unconscious (and embedded in institutions), collective action
and research may be required to surface the frames, and develop and establish alternative
frames (Carr 2006). Social movements can serve as laboratories of transformation (Berger
and Luckmann 1966), critiquing cultural frames and developing the alternative
interpretations, language, patterns of action and interaction that are part of alternative
frames (Taylor 2000). These alternative frames can then be promoted in the public sphere,
for example through EE communication, calling forth different values, emotions and actions
(Weathers 2013). That is, members of social movements, or ‘discourse coalitions’ (Hajer
1995), can work collectively to reframe policy discourse and broader cultural discourse on
issues. Thus it appears that participation in social movements can be a form of EE that can
“build capacity to engage critically with contemporary (unsustainable) discourses and
practices” as recommended by 4th International Conference on Environmental Education
(UNESCO 2007, p. 9). Bowers (2001) suggests that through learning and participation in civic
interactions (such as those of social movements) that are relatively unaffected by
consumerism, solutions can be developed to the power of root metaphors that underlie
environmental degradation.

Researchers can work in different ways to facilitate the collective development and
establishment of alternative frames. Involvement in environmental social movements may
itself be regarded as ‘critical action research’ (Kemmis 2012) in which “the focus is on efforts
to remake and reframe one’s situation by addressing distortions, contradictions,
incoherencies, and injustices that have been socially or historically constructed (Kemmis &
McTaggart, 2000)” (Stevenson & Robottom 2013, p. 471). Social movements require
deconstructive work and critiques to make visible the implicitly accepted (and possibly
institutionalised) frames. Goffman, (1974, p. 564) notes that analyses of aspects of ordinary
life provide one way to disrupt the unselfconsciousness of cultural understandings: “What is
implicit and concealed can thus be unpacked, unraveled, revealed”. Jickling (2013) suggests
deconstructing public discourse through critiquing cultural artefacts to reveal hidden or
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unstated themes, messages and assumptions, and disrupt naturalised destructive cultural
patterns. Reid (2013, p. 156) indicates that critical hermeneutic inquiry can: “‘interrogate’
the sources, qualities and effects of the norms and values associated with frames in public
discourse”.

Promoting the discourse of climate change as a health issue can help it to connect more
powerfully with people’s established frames (Nisbet 2009, Weathers 2013, Wibeck 2013).
The health message is more easily understood and is more tangible to people than much
climate data, including data about increases in greenhouse gases (Nemet, Holloway, and
Meier 2010, WHO 2011). Messages about the health impacts of climate change sensitise the
public and policy makers to the threats of climate change and add to the argument for
action. Sayre et al. (2010) and others (Costello et al. 2009, Gill and Stott 2009, WHO 2009a),
writing in relation to the health professions, have argued that climate change needs to be
reframed as a health issue. However, public discussion and policy negotiations and
development up to now have not effectively fathomed the health effects of climate change
(Costello et al. 2011, McMichael and Lindgren 2011, Nemet, Holloway, and Meier 2010,
Weathers 2013, WHO 2009a). In order to mobilize public engagement and develop effective
policy, a fuller appreciation of the scale and importance of the health dimensions of climate
change is needed (WHO 2009a).

Health impacts are perceived as more personal than environmental degradation and so can
drive public engagement on solutions to climate change (McMichael and Lindgren 2011,
Semenza, Ploubidis, and George 2011, WHO 2012a, Nisbet 2009; Weathers). Health has a
greater sense of reality and immediacy and is less abstract for many than ‘environment’,
particularly for those living in urban areas who may not have developed sensitivity to, or a
sense of connection with, the natural environment (Chawla 1998, Sauvé and Godmaire
2004). Recent studies about reframing climate change as a health issue support the
assertion that it gives rise to more engagement with the public (Cardwell and Elliott 2013,
Maibach et al. 2010).

Like the health effects of climate change, the health co-benefits of mitigation, including the
avoidance of the current health costs of fossil fuel use previously described, are also
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important for political and public discourse about climate action (Myers et al. 2012, WHO
2009a, 2012b; Wibeck, 2013). Consideration of health co-benefits can bring about ‘a new
political space’ (Ganten, Haines, and Souhami 2010, p. 1803) for deliberation on mitigation.
While the effects of mitigation actions on the climate can be indirect, long term and
dispersed, the health co-benefits of mitigation actions are more direct, local and thus more
compelling for policy makers (Ganten, Haines, and Souhami 2010). For example, health
benefits of improvements in air quality are well-studied, more immediate and less subject to
modelling uncertainty than climate effects (Nemet, Holloway, and Meier 2010).

Environmental educators may find that reframing climate change as a health issue not only
makes the rationales for mitigation more potent, but brings them into coalition with a large
and trusted body of health professionals (Afzal 2007, Gill and Stott 2009, Gómez et al. 2013,
Sayre et al. 2010). Health professionals are being encouraged to enter in the social discourse
and policy formation (Gill and Stott 2009, WHO 2009a) around climate change and its
mitigation, fields with which many environmental education researchers have experience. In
collaboration on the ‘public health issue’ of climate change, health professionals and
educators may draw on their experience with other public health programs, for example
those around smoking or vaccinations.

Roles for health professionals and health education
Given the commonality of interest of the health professions and environmental education in
mitigation of and advocacy on climate change, environmental education
practitioners/researchers may well benefit from knowledge about developments in the
health professions and health education in response to the risks of climate change. If
climate change is being reframed as a health issue, one would expect that health
professionals need to have a major role in the public discourse about the issue. Different
health profession organizations and authors have declared the importance of the role of
health professionals in shaping discourse on climate change and mitigation (Afzal 2007,
American Nurses Association - ANA 2008, Australian Nursing Federation - ANF 2011, Barna,
Goodman, and Mortimer 2012, Costello et al. 2011, Goodman 2011, International Council of
Nurses - ICN 2008, McMichael and Lindgren 2011, Sayre et al. 2010, St Louis and Hess 2008,
WHO 2009a). Costello et al. (2011, p. 1873) state that in order to get sufficient change to
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low carbon lifestyles, ‘Health professionals will have an important role in the design of a
low-carbon economy, and the promotion of evidence of the benefits to public health.’
Correspondingly, health educators have a role in the pre-service and in-service education of
health professionals to ensure that those professionals understand the issues and develop
their capacities to engage with governments and agencies to produce changes in policies,
technologies and practices that threaten public health, including the public health threats of
climate change.

Involvement in the public discourse and policy formation around mitigation of climate
change will require advocacy on the part of health professionals. While the imperative to
advocate in nursing, for example, is often interpreted in narrow, individually-oriented, terms
(Butterfield 2002, Grace 2001), a number of authors call for a broadening of the focus of
advocacy to consider factors underlying the presentation of illness and threats to health and
well-being (Butterfield 2002, Falk-Rafael and Betker 2012, Freedman et al. 2009, Goodman
and Richardson 2010, Kirk 2002, Reutter and Williamson 2000). As Grace (2001, p. 161)
states,
Professional advocacy, then, may be conceived both as actions taken to further
nursing’s purposes on behalf of individual patients and actions taken to expose
and redress underlying problems that are inherent in the larger contexts of
institutions, policymaking, and the health care delivery system.

Others similarly draw attention to the societal power dynamics and structures that affect
the health and well being of individuals and communities and call for nurses to develop a
critical perspective on health care (Chinn 2010, Falk-Rafael and Betker 2012, Getzlaf and
Osborne 2010, Kagan et al. 2010, MacDonald et al. 2013, WHO 2005). Nurses are
encouraged to advocate in the broader sense to secure the necessary political action to
minimise adverse health outcomes (ANA 2008, Chinn 2010, MacDonald et al. 2013, Reutter
and Williamson 2000, Registered Nurses Association of Ontario - RNAO 2006, WHO 2005).

This notion of critical structural advocacy builds upon critical dimensions that have
developed in health education, health communication, health promotion and health
literacy. In her book Health communication: From theory to practice, Schiavo (2011) defines
health communication as influencing and supporting individuals, communities, policymakers
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and others to make and sustain behavioral and/or policy changes that improve health
outcomes. She considers public advocacy and community mobilization to be part of health
communication. Health communication is a well established field (there are at least two
health communication journals) and has had major successes in promoting actions and
conditions for health, for example with childhood immunization programs (Schiavo 2011).
Nutbeam (2000) considers the related practice of health promotion to include not only
health education but also advocacy and other actions to mobilize collectively towards the
improvement of health; all with the outcome of health literacy, which includes the ability to
take action to improve one’s own or one’s community’s circumstances.

Understanding and acting collectively on the structural determinants of health is regarded
by some as part of health literacy (Chinn 2011, Nutbeam 2000, WHO 2009b). These ideas of
health education as empowerment education (Israel et al. 1994, Wallerstein and Bernstein
1988) are sometimes realized as Community Based Participatory Research (CBPR) (Minkler
and Wallerstein 2008, Wallerstein and Duran 2006), which aims, through bringing
community members together to develop knowledge and action plans, to empower the
community to effect social change to improve community health. Working critically with the
structural determinants of health is sometimes referred to as working ‘upstream’, that is,
working to ameliorate the conditions that lead to the illness that presents downstream to
the health system (Butterfield 1990, 2002, Falk-Rafael and Betker 2012, McKinlay 1975).

While an emphasis on critical health promotion, rather than ‘a narrow disease-orientated
perspective’ (NMC 2004, p. 16), has been part of nursing standards, health education and
health communication for some time, such disruptive messages tend to be co-opted or
‘flattened’ out (Jickling 2013). Recently authors have reemphasised that health education
requires literacy about the social determinants of health including major issues such as
climate change (Barna, Goodman, and Mortimer 2012, Freedman et al. 2009, MacDonald et
al. 2013). Nurse educators are being encouraged to consider how and where in the
curriculum to adopt more orientation to the social determinants of health and to health
promotion, particularly in relation to climate change (Goodman 2011, Reutter and
Williamson 2000). The Ottawa Charter (WHO 1986), a highly regarded statement for the
health professions, articulates commitments to health promotion as including: focusing
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attention on pollution; counteracting pressures towards unhealthy living conditions; and
advocating for social, political and other measures to ensure healthy living conditions. These
commitments to critical health promotion and empowered health education are very similar
and complementary to those of environmental educators and researchers around climate
change and sustainability more generally, for example the commitments to develop capacity
to engage with power and unsustainable discourses (UNESCO 2007), to critique discourses
and root metaphors (Bowers 2001, Jickling 2013, Reid 2003, 2013) and to recognize the
vested interests at the root of environmental issues (Robottom and Hart, 1993).

Calls are also being made for health education to include specific knowledge about climate
change, its health effects and strategies for adapting to different effects (Goodman 2011,
Goodman and Richardson 2010, Mayner and Arbon 2010). Mayner and Arbon (2010) discuss
the need to develop skills and preparedness for disasters. Bell (2010) describes how medical
education can help prepare graduates to develop a local eco-medical literacy, which will
assist diagnostic reasoning as local environments change. She notes that ecological
understandings of human health are becoming more mainstream in medical education.

Value of interdisciplinary collaboration between health and environmental education
researchers
The aims of health professionals and of health educators - such as nursing’s central concern
to promote human health and act on the social, political and environmental determinants of
health (Falk-Rafael and Betker 2012, Grace 2001, Myrick et al. 2011) – overlap with the aim
of EE and EER to ‘better secure the wellbeing of people and the community of life, now and
in [the] future…’ (Lotz-Sisitka 2009, p. 174). Given the growing response of health
professionals (through education, mitigation, adaptation and advocacy) to threats of climate
change, and the power of reframing climate change in relation to health, the potential for
interdisciplinary collaboration between environmental education researchers and health
professionals has grown.

Environmental education researchers have experience with researching attitudes,
dispositions and actions attuned to the environment. This is of value in understanding and
facilitating health professionals’ sensitivity to and action on the health effects of climate
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change. Interdisciplinary research could investigate factors that draw advocacy from health
professionals and educators on the broader social determinants of health. This might be
framed in terms of ‘action competence’ (Almers 2013, Jensen and Schnack 2006/1997); as
building capacity at the ‘social-ecological system’ level (Krasny and Roth 2010) or as a
parallel to the move ‘from private to public sphere environmentalism’ described by Chawla
and Cushing (2007, p. 437).

From the perspective of EE, reframing climate change as a health issue could unlock an
expansion of the field of EE, as environmental considerations are effectively taken up as a
subset of health professional education and integrated across the curriculum. This fits with
one of the future trends for EER found by Ardoin et al. (2012, p. 11): an emerging interest in
hybrid learning around ‘issues with a focus on social justice, health, well-being, and
emotions.’ Bell (2010) and Gomez et al. (2013) discuss ways that environmental literacy with
a focus on climate change fits into medical education. Bell (2010, p. 2) discusses how
‘ecosystem health’, a sub-discipline of medical education, focuses on “’the ways in which
health is shaped by the capacity for ecosystems to be self-sustaining and to carry out all of
their normal functions’” (quoting Rapport et al. 2003, p. 353).

Within universities, EE lecturers could call in health academics or professionals to talk to
students about: the structural determinants of health; how health risks are not spread
evenly through the population; forms of engagement used in health education towards an
empowered health literacy; and how the health impacts of climate change are likely to play
out locally, nationally and internationally, and particularly for vulnerable populations.
Environmental educators and researchers could publish in health education journals about
what they have learned regarding the communication of climate change (and other
messages promoting more sustainable and engaged lifestyles). There are health journals
and health education journals in which the message about the health effects of climate
change has not yet found a place.

Health professionals and environmental education researchers each bring insights and
experience that can be valuable in clarifying, communicating and acting on climate change
problems and solutions. Environmental education researchers could work with health
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professionals to understand better the perception of climate related health issues amongst
the public, in order to be able to translate environmental risks into the more universal
language of health. The health professions can draw from their experience and
understanding of the practices of health education and health communication, and the
processes by which a population, for example, comes to achieve high levels of vaccination,
or reduces smoking, drink driving or HIV infections. As Corner (2013) points out in The
Guardian, health practitioners have much to teach climate campaigners.

Huang (2009), Skouteris et al. (2013) and Ebi and Semanza (2008) have highlighted
possibilities for interdisciplinary work between the health disciplines and EER. Huang
describes opportunities for collaborative ‘solution oriented’ research on the relation of
obesity prevention and environmental sustainability, especially in relation to emission
mitigation initiatives. Huang also argues that the environmental sustainability and obesity
prevention fields can work towards common policy goals. Skouteris et al (2013), in the
journal Health Promotion International, discuss linking with social movements around
environmental sustainability as an approach to tackling childhood obesity.

Ebi and Semanza (2008) discuss the use of ‘storylines’, which are compelling locally oriented
narratives about health risks that a community may face due to climate change, as a way of
building social capital, understanding and adaptation within a community. If storylines are
developed by a range of participants, they can be richer and more realistic (Ebi and Semenza
2008). Environmental educators could be involved in the development of such storylines
and research their effectiveness as a possible widely used strategy.

Environmental education researchers and health professionals could develop ways of
researching collaborative action, discussions and advocacy in civic networks, as they work
with (or within) social movements to accelerate emission mitigation and related enabling
policies. The drive of health professionals to challenge social discourse and taken for
granted practices that affect health outcomes (Falk-Rafael and Betker 2012, Getzlaf and
Osborne 2010, Grace 2001, RNAO 2006, WHO 2005) complements the role that Lotz-Sisitka
(2009, p. 166) argues for EER of fostering reflexivity and ‘creating spaces for cultural
critique’ to enable change of social, political and economic patterns.
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The current health costs of fossil fuels (particularly coal) are an important argument to
include in advocacy for policies to mitigate climate change. Specifically, variations in the
health costs of pollution from different power plants (Zhai et al. 2012) call for geographically
targeted mitigation action and advocacy. Zhai et al. (2012) demonstrate that the health cobenefits of renewables are particularly strong in regions where a large percentage of energy
is produced by coal and where the coal plants have high emission rates (of PM, SO2 and
NOx). Health professionals and educators in such regions can join with environmental
educators/activists to campaign to have incentives provided for the installation of
renewables whether those be small scale and distributed (e.g. rooftop solar) or large scale
and centralized (e.g. solar thermal).

Scott (2009) drew attention to the importance in EER of interdisciplinary collaborations, as
he considered thirty years of EER in his plenary address to the 4 th World Environmental
Education Conference (the address was also the centre for a mini-collection of articles in an
issue of this journal). In her response to Scott, Lotz-Sisitka (2009, p. 168) described the
transdisciplinary ‘mergings’ in the history of EER as ‘the making of the field’. Scott (2009, p.
160) questioned whether EER grant applications need ‘to be with someone from outside our
usual frame of reference… [perhaps] from a different discipline altogether’. Given the points
discussed in this article around the power of the health message to enable response to
climate change, opportunities for more collaboration with the health disciplines merit
investigation. This collaboration can take different forms, both scholarly and informal.

Conclusion
Recognition of the health costs of climate change has been growing amongst health
professionals. Within the health professions, and in health education and the education of
health professionals, calls for action and practical efforts to understand, prepare for (adapt
to) and to mitigate climate change and its effects have grown. Increasing emphasis has been
placed on conceptions of the health profession as involving a commitment to counter
circumstances that constitute risks to the health and well-being of populations. These
developments have been part of the start of reframing climate change as a health issue,
which has the potential to increase public and policy maker engagement with climate
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action. Also compelling for climate action are the health co-benefits of mitigation, especially
through avoidance of the adverse current effects of the use of fossil fuels. When the costs of
these adverse effects are considered, renewable electricity generation appears to be the
more economic option in many circumstances.

Environmental education researchers can collaborate, and learn together, with health
professionals in relation to development of evidence, rationales and strategies for policy
advocacy, as well for programs to encourage low emission life-styles. Environmental
education researchers and health professionals can collaborate in: the development of
more environmentally oriented content and activities in the education of health
professionals; the development of more health orientation in EE and EER; and in research to
improve understanding of likely climate change effects. Collaboration with health
professionals may be formal, or informal, as in civic interaction within the social movements
of climate action. Collaboratively reframing climate change as a health issue and including
facts about the health co-benefits of mitigation is of importance to EE and EER,
complementing their commitments to education for the environment, to biodiversity, to the
sustainability of the community of life on the planet, and to social and intergenerational
justice.

Table 1 - Details of the search of 11 journals with ‘environmental education’, ‘education’ and
‘sustainable’, or ‘education’ and ‘sustainability’ in the journal title.

Journal title

Years covered

Searched via

Results

(through mid
2013)
Applied Environmental
Education and
Communication

From first vol/issue
(2002)

Taylor and Francis database

only 1
(Weathers
2013)

Australian Journal of
Environmental Education

From first vol/issue
(1987)

Informit database (‘87-‘97 & ‘03-‘13) and
Cambridge Journals database (‘97-‘03)

none

Canadian Journal of
Environmental Education

From first vol/issue
(1996)

Search function on the journal website

none

Discourse and
Communication for
Sustainable Education

From first vol/issue
(2010)

Journal website searched and then
individual articles
http://www.degruyter.com/view/j/dcse

none
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Environmental Education
Research

From first vol/issue
(1995)

EBSCO Education Research Complete
database

none

International Journal of
Sustainability in Higher
Education

From first vol/issue
(2000)

Emerald database

none

International Research in
Geographical and
Environmental Education

From first vol/issue
(1992)

Taylor and Francis Online database

none

Journal of Education for
Sustainable Development

From first vol/issue
(2007)

SAGE Premiere database

none

Journal of Environmental
Education

From 1994 (vol 26,
issue 1)

EBSCO MasterFILE Premier

none

Journal of Sustainability
Education

From first vol/issue
(2010)

Google Scholar and search of individual
article abstracts

none

Journal of Teacher
Education for
Sustainability

From first vol/issue
(2002)

ProQuest Central New Platform database
from 2007; years before 2007 Google
search of the journal website

none

http://www.iselv.eu/publications.php?show=39
*Note: no database was found that indexed the Southern African Journal of Environmental Education.

References
Afzal, B. 2007. Global warming: A public health concern. OJIN: The Online Journal of Issues in Nursing
12 (2): 3.
Almers, Ellen. 2013. Pathways to action competence for sustainability—Six themes. The Journal of
Environmental Education 44 (2): 116-127. doi: 10.1080/00958964.2012.719939.
ANA. Resolution - Global climate change. American Nurses Association 2008. Available from
http://nursingworld.org/MainMenuCategories/WorkplaceSafety/Healthy-WorkEnvironment/EnvironmentalHealth/PolicyIssues/GlobalClimateChangeandHumanHealth.pdf.
ANF. Climate change: ANF position statement. Australian Nursing Federation 2011. Available from
http://anf.org.au/documents/policies/PS_Climate_Change.pdf.
Ardoin, Nicole M., Charlotte Clark, and Elin Kelsey. 2012. An exploration of future trends in
environmental education research. Environmental Education Research: 1-22. doi:
10.1080/13504622.2012.709823.
ATSE. 2009. The hidden costs of electricity: Externalities of power generation in Australia. Parkville,
Victoria, Australia: The Australian Academy of Technological Sciences and Engineering
(author - Tom Biegler).
Barna, Stefi, Benny Goodman, and Frances Mortimer. 2012. The health effects of climate change:
What does a nurse need to know? Nurse Education Today 32 (7): 765–771.
Bell, Erica J. 2010. Climate change: What competencies and which medical education and training
approaches? BMC Medical Education 10 (1): 31.
Berger, P. L., and T. Luckmann. 1966. The social construction of reality: A treatise in the sociology of
knowledge. London: Doubleday.
223

Bezirtzoglou, Christos, Konstantinos Dekas, and Ekatherina Charvalos. 2011. Climate changes,
environment and infection: Facts, scenarios and growing awareness from the public health
community within Europe. Anaerobe 17 (6): 337-340. doi:
http://dx.doi.org/10.1016/j.anaerobe.2011.05.016.
Bonnett, Michael. 2013. Normalizing catastrophe: sustainability and scientism. Environmental
Education Research 19 (2): 187-197. doi: 10.1080/13504622.2012.753414.
Bowers, Chet. 2001. How language limits our understanding of environmental education.
Environmental Education Research 7 (2): 141-151. doi: 10.1080/13504620120043144.
Burt, Erica, Peter Orris, and Susan Buchanan. 2013. Scientific evidence of health effects from coal
use in energy generation. Chicago, Illinois, USA: University of Illinois at Chicago School of
Public Health, and Health Care Without Harm.
Bush, Kathleen F., George Luber, S. Rani Kotha, R. S. Dhaliwal, Vikas Kapil, Mercedes Pascual, DanielÂ
G. Brown, Howard Frumkin, R. C. Dhiman, Jeremy Hess, Mark L. Wilson, Kalpana
Balakrishnan, Joseph Eisenberg, Tanvir Kaur, Richard Rood, Stuart Batterman, Aley Joseph,
Carina J. Gronlund, ArunÂ Agrawal, and Howard Hu. 2011. Impacts of climate change on
public health in India: Future research directions. Environmental Health Perspectives 119 (6):
765-770. doi: 10.1289/ehp.1003000.
Butterfield, Patricia G. R. N. M. S. 1990. Thinking upstream: Nurturing a conceptual understanding of
the societal context of health behavior. Advances in Nursing Science January 1990;12(2): 1-8.
Butterfield, Patricia G. 2002. Upstream reflections on environmental health: An abbreviated history
and framework for action. Advances in Nursing Science 25 (1): 32-49.Carr, W. 2006.
Philosophy, methodology and action research. Journal of Philosophy of Education 40 (4):
421-435.
Cardwell, Francesca S, and Susan J Elliott. 2013. Making the links: Do we connect climate change
with health? A qualitative case study from Canada. BMC public health 13 (1): 208.
Chawla, L. 1998. Significant life experiences revisited: A review of research on the sources of
environmental sensitivity. Journal of Environmental Education 29 (3): 11-21.
Chawla, L., and Debra Flanders Cushing. 2007. Education for strategic environmental behavior.
Environmental Education Research 13 (4): 437-452.
Chinn, Peggy L. 2010. Critical Theory and Emancipatory Knowing. In Philosophies and Theories for
Advanced Nursing Practice, eds. Janie B. Butts and Karen L. Rich, 143-163. Jones and Bartlett
Learning.
Chinn, Deborah. 2011. Critical health literacy: A review and critical analysis. Social Science &
Medicine 73 (1): 60-67. doi: http://dx.doi.org/10.1016/j.socscimed.2011.04.004.
Cleugh, Helen, Mark Stafford Smith, Michael Battaglia, and Paul Graham. 2011. Climate change:
science and solutions for Australia: CSIRO.
Clover, Darlene. 2002. Traversing the gap: concientización, educative-activism in environmental
adult education. Environmental Education Research 8 (3): 315-323.
Confalonieri, Ulisses, Bettina Menne, Rais Akhtar, Kristie L Ebi, Maria Hauengue, R Sari Kovats, Boris
Revich, and AJ Woodward. 2007. Human health. In Climate Change 2007: Impacts,
Adaptation and Vulnerability. Contribution of Working Group II to the Fourth Assessment
Report of the Intergovernmental Panel on Climate Change, eds. M.L. Parry, O.F. Canziani, J.P.
Palutikof, P.J. van der Linden and C.E. Hanson. Cambridge, UK Cambridge University Press.
Corner, A. 2013. Climate change isn't just about the environment – it's a health problem. The
Guardian, 23 April 2013.
Costello, A., M. Abbas, A. Allen, S. Ball, S. Bell, R. Bellamy, S. Friel, N. Groce, A. Johnson, and M. Kett.
2009. Managing the health effects of climate change. Lancet, and University College London
Institute for Global Health Commission 373 (9676): 1693-1733.
Costello, A., M. Maslin, H. Montgomery, A.M. Johnson, and Paul Ekins. 2011. Global health and
climate change: Moving from denial and catastrophic fatalism to positive action.
Philosophical Transactions of the Royal Society A: Mathematical,
224

Physical and Engineering Sciences 369 (1942): 1866-1882. doi:
10.1098/rsta.2011.0007.
Dickinson, Janis L., Rhiannon Crain, Steve Yalowitz, and Tammy M. Cherry. 2013. How framing
climate change influences citizen scientists’ intentions to do something about it. The Journal
of Environmental Education 44 (3): 145-158. doi: 10.1080/00958964.2012.742032.
Doherty, T.J., and S. Clayton. 2011. The psychological impacts of global climate change. American
Psychologist 66 (4): 265.
Ebi, Kristie L., and Jan C. Semenza. 2008. Community-based adaptation to the health impacts of
climate change. American Journal of Preventive Medicine 35 (5): 501-507. doi:
http://dx.doi.org/10.1016/j.amepre.2008.08.018.
EPA. 2011. Regulatory impact analysis for the Federal Implementation Plans to Reduce Interstate
Transport of Fine Particulate Matter and Ozone in 27 States. United States Environmental
Protection Agency.
Epstein, Paul R., Jonathan J. Buonocore, Kevin Eckerle, Michael Hendryx, Benjamin M. Stout Iii,
Richard Heinberg, Richard W. Clapp, Beverly May, Nancy L. Reinhart, Melissa M. Ahern,
Samir K. Doshi, and Leslie Glustrom. 2011. Full cost accounting for the life cycle of coal.
Annals of the New York Academy of Sciences 1219 (1): 73-98. doi: 10.1111/j.17496632.2010.05890.x.
European Commission. 2005. Commission staff working paper: Impact assessment of the thematic
strategy on air pollution and the directive on 'Ambient air quality and cleaner air for Europe'
- SEC (2005). Brussels.
Falk-Rafael, Adeline, and Claire Betker. 2012. Witnessing social injustice downstream and advocating
for health equity upstream: “The trombone slide” of nursing. Advances in Nursing Science 35
(2): 98-112.
Fassbinder, Samuel Day. 2012. "Greening Education." In Greening the Academy, eds. Samuel Day
Fassbinder, Anthony J Nocella and Richard Kahn, 1-22. Boston: Sense Publishers.
Fien, J. 1993. Introduction. In Environmental education: A pathway to sustainability, ed. J. Fien.
Geelong, Vic.: Deakin University.
Freedman, Darcy A., Kimberly D. Bess, Holly A. Tucker, David L. Boyd, Arleen M. Tuchman, and
Kenneth A. Wallston. 2009. Public Health Literacy Defined. American Journal of Preventive
Medicine 36 (5): 446-451. doi: http://dx.doi.org/10.1016/j.amepre.2009.02.001.
Friel, Sharon, Alan D. Dangour, Taro Garnett, Karen Lock, Zoid Chalabi, Inn Roberts, Ainslie Butler,
Colin D. Butler, Jeff Waage, A. McMichael, and Andy Haines. 2009. Public health benefits of
strategies to reduce greenhouse-gas emissions: food and agriculture. Lancet 374 (9706):
2016-2025. doi: 10.1016/S0140-6736(09)61753-0.
Ganten, Detlev, Andy Haines, and Robert Souhami. 2010. Health co-benefits of policies to tackle
climate change. Lancet 376 (9755): 1802-1804.
Getzlaf, Beverley A., and Margaret Osborne. 2010. A journey of critical consciousness: An
educational strategy for health care leaders. International journal of nursing education
scholarship 7: 1-Article34.
Gill, Mike, and Robin Stott. 2009. Health professionals must act to tackle climate change. The Lancet
374 (9706): 1953-1955. doi: http://dx.doi.org/10.1016/S0140-6736(09)61830-4.
Gómez, Andrés, Satchit Balsari, Julie Nusbaum, Aaron Heerboth, and Jay Lemery. 2013. Perspective:
Environment, biodiversity, and the education of the physician of the future. Academic
Medicine 88 (2): 168-172.
Goodman, Benny. 2011. The need for a "sustainability curriculum" in nurse education. Nurse
Education Today 31 (8): 733-737.
Goodman, Benny, and Janet Richardson. 2010. Climate change, sustainability and health in UK higher
education: The challenges for nursing. In Sustainability education: Perspectives and practice
across higher ducatione, eds. Paula Jones, David Selby and S. Sterling, 109. London:
Earthscan.
225

Grace, P. J. 2001. Professional advocacy: Widening the scope of accountability. Nursing Philosophy 2
(2): 151-162.
Haines, Andy. 2012. The health co-benefits of policies to reduce greenhouse gas emissions. In Health
Effects of Climate Change in the UK 2012: Current evidence, recommendations and research
gaps, eds. Sotiris Vardoulakis and Clare Heaviside, 227-236. Health Protection Agency.
Haines, Andy, R. S. Kovats, D. Campbell-Lendrum, and C. Corvalan. 2006. Climate change and human
health: Impacts, vulnerability and public health. Public Health 120 (7): 585-596.
Haines, Andy, and Jonathan A Patz. 2004. Health effects of climate change. JAMA: the Journal of the
American Medical Association 291 (1): 99-103.
Haines, Andy, Kirk R. Smith, Dennis Anderson, Paul R. Epstein, A. McMichael, Ian Roberts, Paul
Wilkinson, James Woodcock, and Jeremy Woods. 2007. Policies for accelerating access to
clean energy, improving health, advancing development, and mitigating climate change.
Lancet 370 (9594): 1264-1281.
Hajer, M. A. 1995. The politics of environmental discourse: Ecological modernization and the policy
process. Oxford: Clarendon.
Hansen, J., M. Sato, P. Kharecha, D. Beerling, R. Berner, V. Masson-Delmotte, M. Pagani, M. Raymo,
D.L. Royer, and J.C. Zachos. 2008. Target atmospheric CO2: Where should humanity aim?
Open Atmos. Sci. J. 2: 217-231.
Harlan, Sharon L., and Darren M. Ruddell. 2011. Climate change and health in cities: Impacts of heat
and air pollution and potential co-benefits from mitigation and adaptation. Current Opinion
in Environmental Sustainability 3 (3): 126-134. doi:
http://dx.doi.org/10.1016/j.cosust.2011.01.001.
Hart, Paul, M. J. Barrett, Karsten Schnack, Janet E. Dyment, Jim Taylor, and Charlotte Clarke. 2004.
Reflections on the 7th Invitational Seminar on Research and Development in Health and
Environmental Education: Anchorage, Alaska, USA, October 2003. Environmental Education
Research 10 (4): 563-574. doi: 10.1080/1350462042000317029.
Homer, Caroline S. E., Elizabeth Hanna, and A. McMichael. 2009. Climate change threatens the
achievement of the millennium development goal for maternal health. Midwifery 25 (6):
606-612.
Huang, Cunrui, Pavla Vaneckova, Xiaoming Wang, Gerry FitzGerald, Yuming Guo, and Shilu Tong.
2011. Constraints and barriers to public health adaptation to climate change: A review of the
literature. American Journal of Preventive Medicine 40 (2): 183-190. doi:
http://dx.doi.org/10.1016/j.amepre.2010.10.025.
Huang, Terry T. K. 2009. Solution-oriented research: Converging efforts of promoting environmental
sustainability and obesity prevention. American Journal of Preventive Medicine 36 (2,
Supplement): S60-S62. doi: http://dx.doi.org/10.1016/j.amepre.2008.11.002.
ICN. Nurses, climate change and health: Position statement. International Council of Nurses 2008.
Available from
http://www.icn.ch/images/stories/documents/publications/position_statements/E08_Nurse
s_Climate_Change_Health.pdf.
IEA. 2013a. Redrawing the energy-climate map. In World Energy Outlook Special Report. Paris,
France: International Energy Agency.
IEA. 2013b. Tracking clean energy progress 2013: IEA input to the Clean Energy Ministerial. Paris,
France: International Energy Agency.
IPCC. 2007. Synthesis report (Fourth Assessment Report). Geneva, Switzerland: Intergovernmental
Panel on Climate Change.
IPCC. 2011. IPCC special report on renewable energy sources and climate change mitigation
Cambridge, United Kingdom: Intergovernmental Panel on Climate Change.
Israel, Barbara A., Barry Checkoway, Amy Schulz, and Marc Zimmerman. 1994. Health education and
community empowerment: Conceptualizing and measuring perceptions of individual,

226

organizational, and community control. Health Education & Behavior 21 (2): 149-170. doi:
10.1177/109019819402100203.
Jacobson, Mark Z., Robert W. Howarth, Mark A. Delucchi, Stan R. Scobie, Jannette M. Barth, Michael
J. Dvorak, Megan Klevze, Hind Katkhuda, Brian Miranda, Navid A. Chowdhury, Rick Jones,
Larsen Plano, and Anthony R. Ingraffea. 2013. Examining the feasibility of converting New
York State’s all-purpose energy infrastructure to one using wind, water, and sunlight. Energy
Policy 57 (0): 585-601. doi: http://dx.doi.org/10.1016/j.enpol.2013.02.036.
Jensen, Bjarne Bruun, and Karsten Schnack. 2006/1997. The action competence approach in
environmental education. Environmental Education Research 12 (3-4): 471-486. doi:
10.1080/13504620600943053.
Jha, Prabhat. 2009. Avoidable global cancer deaths and total deaths from smoking. Nature Reviews
Cancer 9 (9): 655-664.
Jickling, Bob. 2010. Reflecting on the 5th World Environmental Education Congress, Montreal, 2009.
Journal of Education for Sustainable Development 4 (1): 25-36. doi:
10.1177/097340820900400110.
Jickling, Bob. 2013. Normalizing catastrophe: An educational response. Environmental Education
Research 19 (2): 161-176. doi: 10.1080/13504622.2012.721114.
Kagan, Paula N, Marlaine C Smith, W Richard Cowling III, and Peggy L Chinn. 2010. A nursing
manifesto: An emancipatory call for knowledge development, conscience, and praxis.
Nursing philosophy 11 (1): 67-84.
Kemmis, S. 2007. Action research as a practice-changing practice (Opening Address). In Spanish
Collaborative Action Research Network (CARN) Conference. University of Valladolid (available
at http://hera.fed.uva.es/congreso/images/kemmis.doc Revised version available in the
journal Educational Action Research).
Kemmis, Stephen, and Rebecca Mutton. 2012. Education for sustainability (EfS): practice and
practice architectures. Environmental Education Research 18 (2): 187-207. doi:
10.1080/13504622.2011.596929.
Kirk, Maggie. 2002. The impact of globalization and environmental change on health: Challenges for
nurse education. Nurse Education Today 22 (1): 60-71. doi:
http://dx.doi.org/10.1054/nedt.2001.0720.
Krasny, Marianne E, and Wolff-Michael Roth. 2010. Environmental education for social–ecological
system resilience: A perspective from activity theory. Environmental Education Research 16
(5-6): 545-558.
Lakoff, George. 2010. Why it Matters How We Frame the Environment. Environmental
Communication: A Journal of Nature and Culture 4 (1): 70-81. doi:
10.1080/17524030903529749.
Lotz-Sisitka, Heila. 2009. Why ontology matters to reviewing environmental education research.
Environmental Education Research 15 (2): 165-175.
MacDonald, Shannon E., Christine V. Newburn-Cook, Marion Allen, and Linda Reutter. 2013.
Embracing the population health framework in nursing research. Nursing Inquiry 20 (1): 3041. doi: 10.1111/nin.12017.
Machol, Ben, and Sarah Rizk. 2013. Economic value of U.S. fossil fuel electricity health impacts.
Environment International 52: 75-80. doi: http://dx.doi.org/10.1016/j.envint.2012.03.003.
Maibach, Edward W, Matthew Nisbet, Paula Baldwin, Karen Akerlof, and Guoqing Diao. 2010.
Reframing climate change as a public health issue: An exploratory study of public reactions.
BMC Public Health 10 (1): 299.
Maller, Cecily J., Claire Henderson-Wilson, and Mardie Townsend. 2009. Rediscovering nature in
everyday settings: Or how to create healthy environments and healthy people. EcoHealth 6
(4): 553-556. doi: 10.1007/s10393-010-0282-5.
Malone, Karen. 2006/1999. Environmental education researchers as environmental activists.
Environmental Education Research 12 (3/4): 375-389.
227

Markandya, Anil, Ben G. Armstrong, Simon Hales, Aline Chiabai, Patrick Criqui, Silvana Mima,
Cathryn Tonne, and Paul Wilkinson. 2009. Health and climate change: Public health benefits
of strategies to reduce greenhouse-gas emissions: low-carbon electricity generation. The
Lancet 374 (9706): 2006-15.
Markandya, Anil, and Paul Wilkinson. 2007. Electricity generation and health. The Lancet 370 (9591):
979-990.
Mayner, Lidia, and Paul Arbon. 2010. Climate change, health and the need to increase resilience and
capacity. Collegian 17 (4): 151-152. doi: http://dx.doi.org/10.1016/j.colegn.2010.07.002.
McCubbin, Donald, and Benjamin K. Sovacool. 2013. Quantifying the health and environmental
benefits of wind power to natural gas. Energy Policy 53 (0): 429-441. doi:
http://dx.doi.org/10.1016/j.enpol.2012.11.004.
McKinlay, JB. 1975. A case for refocusing upstream - The political economy of illness. In Applying
behavioral science to cardiovascular risk: Proceedings of a conference, ed. Allen J. Enelow
and Judith B. Henderson, 7-17. American Heart Association.
McMichael, A. 2012. Insights from past millennia into climatic impacts on human health and survival.
Proceedings of the National Academy of Sciences 109 (13): 4730-4737.
McMichael, A., and E. Lindgren. 2011. Climate change: present and future risks to health, and
necessary responses. Journal of Internal Medicine 270 (5): 401-413. doi: 10.1111/j.13652796.2011.02415.x.
McMichael, A., RE. Woodruff, and S Hales. 2006. Climate change and human health: Present and
future risks. The Lancet 367 (9513): 859-869. doi: http://dx.doi.org/10.1016/S01406736(06)68079-3.
Minkler, Meredith, and Nina Wallerstein, eds. 2008. Community based participatory research for
health - Process and outcomes. San Francisco: Jossey-Bass.
Muller, Nicholas Z. , Robert Mendelsohn, and William Nordhaus. 2011. Environmental accounting for
pollution in the United States economy American Economic Review 101 (5): 1649–1675.
Myers, Teresa A, Matthew C Nisbet, Edward W Maibach, and Anthony A Leiserowitz. 2012. A public
health frame arouses hopeful emotions about climate change. Climatic Change 113 (3-4):
1105-1112. doi: 10.1007/s10584-012-0513-6.
Myrick, Florence, Olive Yonge, Diane B. Billay, and Florence L. Luhanga. 2011. Preceptorship: Shaping
the art of nursing through practical wisdom. Journal of Nursing Education 50 (3): 134-139.
Nam, Kyung-Min, Noelle E. Selin, John M. Reilly, and Sergey Paltsev. 2010. Measuring welfare loss
caused by air pollution in Europe: A CGE analysis. Energy Policy 38 (9): 5059-5071. doi:
http://dx.doi.org/10.1016/j.enpol.2010.04.034.
Nemet, GF, T Holloway, and P Meier. 2010. Implications of incorporating air-quality co-benefits into
climate change policymaking. Environmental Research Letters 5 (1): 014007.
Nisbet, Matthew C. 2009. Communicating climate change: Why frames matter for public
engagement. Environment 51 (2):12-23.
NMC. 2004. Standards of proficiency for pre-registration nursing education. Nursing and Midwifery
Council.
Novan, Kevin. 2011. Valuing the wind: Renewable energy policies and air pollution avoided.
University of California, San Diego. Job Market Paper.
NRC. 2010. Hidden costs of energy: Unpriced consequences of energy production and use.
Washington, D.C.: National Research Council: Committee on Health, Environmental, and
Other External Costs and Benefits of Energy Production and Consumption.
Nutbeam, Don. 2000. Health literacy as a public health goal: A challenge for contemporary health
education and communication strategies into the 21st century. Health Promotion
International 15 (3): 259.
Nweke, O. C., and W. H. Sanders, III. 2009. Modern environmental health hazards: A public health
issue of increasing significance in Africa. Environmental Health Perspectives 117 (6): 863-870.
doi: 10.1289/ehp.0800126.
228

Page, L. A., and L. M. Howard. 2010. The impact of climate change on mental health (but will mental
health be discussed at Copenhagen?). Psychological Medicine 40 (02): 177-180. doi:
10.1017/S0033291709992169.
Parkinson, G. 2013. Citigroup: How solar module prices could fall to 25c/watt. In RenewEconomy.
Patz, Jonathan A., Diarmid Campbell-Lendrum, Tracey Holloway, and Jonathan A. Foley. 2005.
Impact of regional climate change on human health. Nature 438 (7066): 310-7.
Patz, Jonathan A., HollyK Gibbs, JonathanA Foley, JamesineV Rogers, and KirkR Smith. 2007. Climate
change and global health: Quantifying a growing ethical crisis. EcoHealth 4 (4): 397-405. doi:
10.1007/s10393-007-0141-1.
Reid, Alan. 2003. Sensing environmental education research. Canadian Journal of Environmental
Education (CJEE) 8 (1): 9-30.
REN21. 2013. Renewables 2013: Global status report. Paris, France: Renewable Energy Policy
Network for the 21st Century.
Reutter, Linda, and Deanna L. Williamson. 2000. Advocating healthy public policy: Implications for
baccalaureate nursing education. Journal of Nursing Education 39 (1): 21-6.
Richardson, Katherine, Will Steffen, Hans Joachim Schellnhuber, Joseph Alcamo, Terry Barker, Daniel
M Kammen, Rik Leemans, Diana Liverman, Mohan Munasinghe, and Balgis Osman-Elasha.
2009. Synthesis report In Climate Change Congress Global Risks, Challenges & Decisions.
Kopenhagen. Copenhagen: University of Copenhagen.
RNAO. 2006. Framework for political action. Registered Nurses Association of Ontario.
Robottom, I., and P. Hart. 1993. Research in environmental education: Engaging the debate.
Geelong, Vic.: Deakin University.
Sauvé, Lucie, and Hélène Godmaire. 2004. Environmental health education: A participatory holistic
approach. EcoHealth 1 (2): SU35-SU46.
Sayre, Lucia, Nadia Rhazi, Holly Carpenter, and Nancy L Hughes. 2010. Climate change and human
health: The role of nurses in confronting the issue. Nursing Administration Quarterly 34 (4):
334-342.
Schiavo, Renata. 2011. Health communication: from theory to practice. Vol. 13: Jossey-Bass.
Schellnhuber, Hans Joachim, William Hare, Olivia Serdeczny, Sophie Adams, Dim Coumou, Katja
Frieler, Maria Martin, Ilona M. Otto, Mahé Perrette, Alexander Robinson, Marcia Rocha,
Michiel Schaeffer, Jacob Schewe, Xiaoxi Wang, and Warszawski. Lila. 2012. Turn down the
heat: Why a 4°C warmer world must be avoided Washington: A report for the World Bank by
the Potsdam Institute for Climate Impact Research and Climate Analytics.
Scott, William. 2009. Environmental education research: 30 years on from Tbilisi. Environmental
Education Research 15 (2): 155-164.
Semenza, Jan C., and Bettina Menne. 2009. Climate change and infectious diseases in Europe. The
Lancet Infectious Diseases 9 (6): 365-375. doi: http://dx.doi.org/10.1016/S14733099(09)70104-5.
Semenza, Jan C., George B Ploubidis, and Linda A George. 2011. Climate change and climate
variability: Personal motivation for adaptation and mitigation. Environmental Health 10 (1):
46.
Skouteris, Helen, Rachael Cox, Terry Huang, Leonie Rutherford, Susan Edwards, and Amy CutterMackenzie. 2013. Promoting obesity prevention together with environmental sustainability.
Health Promotion International. doi: 10.1093/heapro/dat007.
Smith, Kirk R, Howard Frumkin, Kalpana Balakrishnan, Colin D Butler, Zoë A Chafe, Ian Fairlie, Patrick
Kinney, Tord Kjellstrom, Denise L Mauzerall, and Thomas E McKone. 2013. Energy and
human health. Annual review of public health (0).
Sovacool, Benjamin K. 2008. Renewable energy: Economically sound, politically difficult. The
Electricity Journal 21 (5): 18-29. doi: http://dx.doi.org/10.1016/j.tej.2008.05.009.

229

St Louis, M.E., and J.J. Hess. 2008. Climate change: Impacts on and implications for global health.
American Journal of Preventive Medicine 35 (5): 527-538.
Stevenson, Robert B, and Ian Robottom. 2013. Critical action research and environmental education.
In International Handbook of Research on Environmental Education, 469.
Sundqvist, Thomas. 2004. What causes the disparity of electricity externality estimates? Energy
Policy 32 (15): 1753-1766. doi: http://dx.doi.org/10.1016/S0301-4215(03)00165-4.
Taylor, Dorceta E. 2000. The rise of the environmental justice paradigm: injustice framing and the
social construction of environmental discourses. American Behavioral Scientist 43 (4): 508580. doi: 10.1177/0002764200043004003.
Tilbury, D. 1995. Environmental education for sustainability: Defining the new focus of
environmental education in the 1990s. Environmental Education Research 1 (2): 195.
Tilbury, D. 2004. Environmental education for sustainability: A force for change in higher education.
In Higher education and the challenge of sustainability: Problematics, Promise, and Practice,
eds, by P. B. Corcoran and A. E. Wals, 97-112. Dordrecht: Kluwer.
UNEP. 2012. The emissions gap report 2012: A UNEP synthesis report. Nairobi: United Nations
Environment Programme (UNEP)
UNESCO. 2007. Moving forward from Ahmedabad: Environmental education in the 21st Century. 4th
International Conference on Environmental Education (Tbilisi plus 30). 26-28 November
2007. Ahmedabad, India.
van der Zwaan, Bob, and Ari Rabl. 2004. The learning potential of photovoltaics: Implications for
energy policy. Energy Policy 32 (13): 1545-1554. doi: http://dx.doi.org/10.1016/S03014215(03)00126-5.
Wallerstein, Nina, and Edward Bernstein. 1988. Empowerment education: Freire's ideas adapted to
health education. Health Education & Behavior 15 (4): 379-394. doi:
10.1177/109019818801500402.
Wallerstein, Nina B., and Bonnie Duran. 2006. Using Community-Based Participatory Research to
Address Health Disparities. Health Promotion Practice 7 (3): 312-323. doi:
10.1177/1524839906289376.
Walter, Pierre. 2013. Theorising community gardens as pedagogical sites in the food movement.
Environmental Education Research 19 (4): 521-539.Weathers, Melinda R. 2013. Newspaper coverage
of global warming and climate change (GWCC) as a public health issue. Applied Environmental
Education & Communication 12 (1): 19-28. doi: 10.1080/1533015X.2013.795829.
WHO. 1986. The Ottawa Charter for health promotion,. In First International Conference on Health
Promotion, Ottawa, 21 November 1986: World Health Organization.
WHO. 2002. The World Health Report 2002: Reducing risks, promoting healthy life. Geneva,
Switzerland: World Health Organization.
WHO. 2005. Health service planning and policy making: A toolkit for nurses and midwives. World
Heatlh Organization.
WHO. 2009a. Protecting health from climate change: Connecting science, policy and people. Geneva:
World Health Organization.
WHO. 2009b Health literacy and health behaviour: 7th Global Conference on Health Promotion track themes. World Health Organization, Available from
http://www.who.int/healthpromotion/conferences/7gchp/track2/en/.
WHO. 2011. Our planet, our health, our future: Human health and the Rio Conventions. Geneva,
Switzerland: collaboration between the World Health Organization and the Secretariats of
the Convention on Biological Diversity, the United Nations Framework Convention on
Climate Change and the United Nations Convention to Combat Desertification.
WHO. 2012a. "Taking into account health to enhance mitigation ambition": WHO inputs to the cochairs of the ad hoc working group on the Durban Platform for Enhanced Action (ADP).
World Health Organization.

230

WHO. 2012b. WHO information session on health in the UN Framework Convention on Climate
Change CoP- 18 Doha. World Health Organization, Public Health and Environment
Department, available at
http://www.who.int/globalchange/mediacentre/events/key_messages_cop18.pdf.
Wibeck, Victoria. 2013. Enhancing learning, communication and public engagement about climate
change – some lessons from recent literature. Environmental Education Research: 1-25.
Wilkinson, Paul, Kirk R. Smith, Sean Beevers, Cathryn Tonne, and Tadj Oreszczyn. 2007. Energy,
energy efficiency, and the built environment. The Lancet 370 (9593): 1175-1187. doi:
http://dx.doi.org/10.1016/S0140-6736(07)61255-0.
Woodcock, James, Phil Edwards, Cathryn Tonne, Ben G. Armstrong, Olu Ashiru, David Banister, Sean
Beevers, Zaid Chalabi, Zohir Chowdhury, Aaron Cohen, Oscar H. Franco, Andy Haines, Robin
Hickman, Graeme Lindsay, Ishaan Mittal, Dinesh Mohan, Geetam Tiwari, Alistair Woodward,
and Ian Roberts. 2009. Public health benefits of strategies to reduce greenhouse-gas
emissions: urban land transport. The Lancet 374 (9705): 1930-1943. doi:
http://dx.doi.org/10.1016/S0140-6736(09)61714-1.
Zhai, Pei, Peter Larsen, Dev Millstein, Surabi Menon, and Eric Masanet. 2012. The potential for
avoided emissions from photovoltaic electricity in the United States. Energy 47 (1): 443-450.
doi: http://dx.doi.org/10.1016/j.energy.2012.08.025.

231

Chapter 9: Research contributions in the civic sphere
In short we are concerned with interpretations and critiques of
interpretations. And public critiques of interpretations are of fundamental
importance. Descriptive study cannot evade them if it is to be conducted as
accessible scholarly research.
… the public scholarly tradition which offers a critique of understanding
appropriate to the improvement of commonsense in the light of experience
is history.
(Stenhouse 1978, p. 24)

Introduction
Environmental education, or education related to improving environmental (and social)
outcomes, is of course more than what happens in schools and universities. It is also more
than what happens in government or NGO-run non-formal educational programs. An
important dimension of the learning that leads to eventual (beneficial) environmental
outcomes occurs informally, often in networks, in social movements that are mobilising to
bring about better policies and conditions.

Climate action networks have been important for bringing climate policies onto the political
agenda and for precipitating changes in government policies and social practices that have
resulted in the mitigation of greenhouse emissions through such measures as energy
efficiency programs, renewable energy deployment and carbon pricing. The effectiveness of
the climate action network (and other related communicative networks) depends on forms
of education, collective self-education and research that constitute much of the workings of
the movement. Many of the interactions of members of civic action networks are in fact
educational. One might even say that collective self-education is the dynamo that drives
social movements. Collective self-education is a form of education that is integrated with
action and can provide for the immediacy of response needed to influence political
developments (especially given the urgency of the need for climate action). Social
movement actors also generate knowledge and interpretations, through their experiences
and deliberations, that contribute to the guidance of the strategies and actions of the
network. This knowledge and interpretation constitutes an important form of research that

232

results in better climate outcomes even though it may not seem like research to some who
define research in terms of ‘methodology’.

In order to discuss these points I will first describe three cases. I will then discuss research in
relation to these and consider whether methodology is essential in such research. This
chapter comes to the conclusion that climate action networks are also driven by another
form of original research – ‘civic research’ – that differs from some accounts of research by
not defining itself in terms of methodology.

Case studies
RenewEconomy

Giles Parkinson is a columnist in (and founder of) an online news site (RenewEconomy www.reneweconomy.com.au) dedicated to assisting the transformation from existing
economic systems to an economy based on renewable energy. In a number of articles over
several months, he and other authors on the website (e.g. Parkinson58 2012g, 2012c, 2012e;
Wright 2012) have discussed how the rise in the deployment of renewable energy
technologies was decimating the profits of electricity suppliers. As with other climate and
renewable energy online news sites, RenewEconomy often picks up themes from other
websites and reprints some articles with permission. Authors ‘published’ (or re-published)
on RenewEconomy have also described how the utilities supplying electricity in Australia,
and sometimes their state government owners, have attempted to stem the loss of income
through a number of actions and strategies, such as applying political pressure to lessen
rebates and incentives for renewable deployment and by spreading messages about
negative impacts of renewables (often ill-founded or fabricated) to discourage uptake and
to mar the public’s perception of renewables. By appraising the situations, developments
and interests (particularly opposing interests) relevant to the adoption of renewable energy
technologies, these authors inform the strategies and actions of climate action groups and
others seeking to mitigate climate change.
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http://reneweconomy.com.au/2012/the-worlds-electricity-business-models-are-broken-whats-next-23744
http://reneweconomy.com.au/2012/why-generators-are-terrified-of-solar-44279
http://reneweconomy.com.au/2012/how-big-utilities-propose-to-kill-solar-pv-81496
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While RenewEconomy operates ‘on an advertising revenue model’ (About RenewEconomy),
that is, it earns income from advertisers based on the number of visitors to the site, it is an
extension of the civic movement to mitigate climate change and influences that movement.
In the large scale economic changes to a low carbon system, new business interests grow
and gain increasing sophistication, credibility and voice. These interests sometimes lead and
are sometimes led by the civic associations that intertwine and overlap with them. Other
examples of such interests are the growing number and size of companies installing
renewable energy technologies or assisting organisations to become more energy efficient,
as well as industry associations such as the European Wind Energy Association or Australia’s
Clean Energy Council.

Often the articles on the RenewEconomy site draw from recent reports from government
departments (including regulators), organisations which provide industry analysis, and
businesses. Many of these sources have high credibility, such as the US National Renewable
Energy Labs, the international bank HSBC, Moody’s, the International Energy Agency or
domestic bodies like the Australian Productivity Commission, the Bureau of Resources and
Energy Economics, the Australian Energy Regulator (AER) and the Australian Energy Market
Commission (AEMC). In addition, Parkinson often conducts interviews with key members of
government, business or industry organisations.

A number of articles on the RenewEconomy website discuss the fall in utilities’ profits due
to renewable energy generation, which has resulted in corporate lobbying of government to
lessen Australia’s renewable energy target. Reduction in profits to electricity suppliers has
occurred not only because renewables have been supplying a growing (though still small in
most states) percentage of electricity, but more importantly because the renewable energy
technologies have been lessening the wholesale price that generators receive per unit of
electricity. As renewable plants have no fuel costs (and consequently low marginal costs)
their generation can be sold at wholesale prices below that of plants requiring fossil fuels.
This leads to the ‘merit order effect’.
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Again (as briefly noted in Chapter 5), the merit order effect means that renewables not only
offset generation from fossil fuel generators, but they avoid the need for higher priced
generators, which set the price paid to all generators during a period. This is particularly
significant in periods of extreme peak demand (typically very hot summer days with large
air-conditioning load), when wholesale electricity prices can rise from an average of about
$40-60/Mwh (AEMO n.d.59) to $12,000/Mwh (Conroy 201460; Robins 201461), that is,
possibly rising 300 times above average. This rise occurs because much more expensive but
rarely used generators have to be called on to meet demand and their price sets the price
earned by all generators in that period. The peaking plants are largely gas-fired. Coal and
other ‘low cost’ (not accounting for environmental or health externalities; see Chapters 7
and 8) plants generating in the period also earn the higher price. Electricity generators
traditionally rely on the returns during the short periods of extreme peak demand, “so much
that, according to the [Australian Government] Energy White Paper, 30 percent of the
revenues from Australia’s generation fleet comes from just 30 hours a year” (Parkinson
2012g62). Renewable energy generation avoids the need for the use of the highest priced
plants and so can lower the price paid to all generators during these periods and the overall
costs of electricity for consumers. Parkinson 2012c63 cites an Italian generator's report that,
for every 5 euro decrease in peak demand (from the previous average of about 55
euro/Mwh), the generator's income is reduced by 30%.

Those with interests in incumbent utilities who stand to lose large percentages of their
profits to renewables, often seek to portray renewables as expensive. One author on the
RenewEconomy site (Wright 2012) categorised the arguments of incumbent utilities in
relation to the merit order effect. Wright (2012) describes that the reaction is first to deny,
then to claim the effect is too hard to quantify, and then to argue that much of electricity is
sold through contracts rather than the spot price64. In the article, Wright points out credible
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sources for the existence of the merit order effect, such as German government
documents65, ROAM consulting and the University of Melbourne Energy Research Institute.
Wright and others on the RenewEconomy site pick up information from the incumbents
themselves, for example in company annual reports where they discuss the reduction in
wholesale prices due to renewables and provide information on income lost to solar. Wright
cites sources to point out that solar reduces the length of extreme peak periods by 85%. He
synthesises different related reports or proposals, e.g. about the possible use of kerosene
(which can be produced from non-food biomass, i.e. plant stock; Saynor, Bauen & Leach
2003) for generation in electricity plants located off the gas line (to meet new style peak
events with much renewable generation on the grid), to convey what the future might look
like and the different options that policymakers and industry can consider. The information
in such articles can assist campaigners (and industry and government staff oriented to
facilitating the energy system transformation) to defeat denial or the flawed logic of
arguments and help low carbon alternatives to come into being.

RenewEconomy receives feedback and critiques from readers through the comments facility
on the website and through emails to the site. For example, in relation to an article on
battery storage of electricity, Parkinson (2013c66) received a “volley of reaction” that
resulted in a follow-up article the next day (2013d67). Battery storage is the focus of a large
amount of technological research and intense public and industry interest. With expected
technological developments and mass production, battery storage is likely to have large cost
reductions in the next two-three years and reach the point where it is clearly cost-effective
(as followed and discussed in a number of articles in RenewEconomy in the last two years).
Low cost battery storage promises to be a ‘game changer’ as households generating solar
energy can save their generation for when they need it and when it is of most value to
them, and possibly go ‘off grid’ (Parkinson 2013e68; CSIRO 201369), and, at larger scales, the
output of variable renewable generation can be better matched to demand.
65

since Germany has been a leader in the deployment of renewable energy, it has also faced some of these
issues earlier than other nations.
66
http://reneweconomy.com.au/2013/battery-storage-the-numbers-dont-add-up-yet-97438
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http://reneweconomy.com.au/2013/battery-storage-take-two-why-it-should-be-a-no-brainer-40883
68
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In the article that received so much feedback (“Battery storage: The numbers don’t add up –
yet”), Parkinson (2013c70) provides a simple economic analysis of the cost effectiveness of
installing batteries, in terms of which battery prices are interpreted as too high to merit
installation yet. In the follow-up article the next day, Parkinson (2013d71) reports on the
feedback on the article and explains that the first article had not taken into account the
value that battery installations have for the network. The installation of battery storage at a
premises can provide energy supply during periods of peak demand and avoid the cost of
upgrades of transmission or distribution infrastructure that would otherwise have been
needed. The second article also refers to recent reports from the Institute of Sustainable
Futures at the University of Sydney and a federal government report. The resulting,
reworked, interpretation of the cost effectiveness of battery storage is one that others
could use in advocacy within civic society or to government.
The Manning Alliance

Other civic contributions related to emission abatement, also based in fact finding and
analysis, as well as in mobilising and gaining publicity, have been those of the Manning
Alliance (in the state of New South Wales - NSW) around the building of unnecessary
electricity network infrastructure. The Manning Alliance is a group that has formed to
“preserve the agricultural amenity of the Manning Valley for future generations”
[http://www.manningalliance.org.au welcome page]. The group was galvanised by
opposition to a high voltage electricity connection that TransGrid proposed to build through
the valley.
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From the Facebook page of the Manning Alliance https://www.facebook.com/HighVoltageLinesManningAlliance

MORE than 200 people attend a local meeting to discuss the TransGrid project (21 Mar 2012).
https://www.facebook.com/photo.php?fbid=211323302302673&set=pb.211262055642131.2207520000.1391191864.&type=3&theater

Particularly important contributions for the Manning Alliance aim came from one member,
Bruce Robertson, who analysed many reports from the industry to extract the core
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arguments and “forge the links” between them and the proposal affecting the Manning
Valley (ABC 201372). Robertson’s research showed that the additional infrastructure was
unnecessary and that the regulated return on investment (explained below) was an
incentive for network operators to over-invest (West 2012a73). Robertson also showed that
network operators had not implemented demand management strategies (West 2012a),
which could avoid costly infrastructure.74

In Australia, electricity network operators have received a regulated or guaranteed rate of
return on their investment in network infrastructure. The regulated rate of return is well
above the rate at which the entities can borrow funds, so the more the network operator
builds, the more they profit in the future. The resulting overinvestment in infrastructure, in
order to generate income rather than meet a current network need, is known as ‘goldplating’.

Robertson’s and the Manning Alliance’s assertions were involved in public conflicts, claims
and counter-claims, over a number of months. Transgrid, the network operator in NSW,
continued to claim that the new transmission corridor through the Manning Valley was
necessary to meet increasing demand and peak demand in the area to be supplied.
Robertson drew from industry evidence and reports to show that demand and peak demand
were not growing; both were in fact falling (West 2012a; see also Parkinson 2013g, 2012d,
2012e75).

When Grid Australia presented claims about increasing demand to a Senate inquiry on
increasing retail electricity prices, Robertson’s submission to the inquiry asserted that the
Grid Australia claims were false and misled the Senate. TransGrid threatened to sue
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An example of a demand management strategy is an agreement between an energy user and the supplier
that rewards the user (industrial or domestic) for reducing consumption during peak periods. Other demand
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efficient models.
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Robertson and stated that his views had no basis (West 2012a, 2012b76). Eventually the
evidence brought into the public spotlight was irrefutable. The grid operators relented,
withdrew the plan for the transmission line, and apologised to Robertson. The Senate
inquiry into rising electricity prices77 – the inquiry had been at least partly precipitated by
the Manning Alliance efforts – found that the largest factor in the rise in retail electricity
prices over five years was gold-plating (“Senate enquiry finds gold-plating an issue” 201278;
West 2012a79).
The contributions of the Manning Alliance brought into the spotlight the possibilities for
demand management and distributed energy generation. The Manning Alliance helped
unveil some of the processes of electricity supply, underlined that the cause of price
increases were largely factors other than the growth of renewables, exposed some of the
heavy handed attitudes (and tactics) of incumbent interests in relation to public interests,
revealed a reluctance to accept facts by the network operator and discredited the assumed
rationality (and morality) of the process of network expansion. The efforts of the Manning
Alliance helped shield renewable energy from (false) accusations that it was the main
reason for high energy costs80 and paved the way for the use of the distributed nature of
renewable energy generation to avoid building costly new infrastructure.

On the Manning Alliance website, reference is made to an article in a conservative financial
newspaper that has also called for write downs81 because of the over-investment in
electricity networks (see also Parkinson 2013a82). It is apparent from the Manning Alliance
page, for example its mention of quotes from and correspondence with the Prime Minister,
that the association recognises the value of building the authority or credibility of their
76

http://www.smh.com.au/nsw/electricity-industry-threatens-farmer-who-dared-to-fight-20121109293wf.html#ixzz2s1j6T5DJ
77
Electricity prices had risen 80% in 5 years (West 2012b).
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79
The Productivity Commission came to a similar conclusion - West 2012a.
80
The Queensland state government, whose income from the large investment in the electricity network has
grown very much, has sought to blame solar generation and environmental schemes for the large rises in retail
electricity prices (Parkinson2013a; 2013b; 2012f; 2013f). The income to the State government from the
electricity increased approximately 20 times from $46m in 2007/8 to $970m in 2011/12 (CME 2013).
81
That is, reductions in the recorded value of the asset. By writing down the value of the electricity grid, it is
likely that less return on the investment would be expected, hence prices could drop.
82
http://reneweconomy.com.au/2013/should-state-governments-write-down-value-of-networks-96465
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message. Civic movement sites like these provide gathering points for information, but also
points at which one can see what authoritative sources are supporting an argument (for less
intrusive or environmentally damaging processes, for example). At such sites members of
the group can pool facts, illustrative stories and compelling ideas, interpretations and
comparisons that they have come upon. Those that are judged to be of most value or
greatest credibility are made available through the website to the more general public.
Together, such sites also provide a basis for readers to build cases relevant to their own
situations or locations. It is as if the many dispersed efforts embodied in such websites
represent a collective evidence-finding and argument- building effort. Another civic
researcher reviewing their site can check the evidence and assertions presented,
triangulating the information that is given against other reports and sources. The process is
rather like the process of peer review of research in scientific disciplines.

Articles on RenewEconomy sometimes note telling remarks from people in key government
or business positions. The articles select aspects of the use of language, or facts omitted, in
government or business statements or announcements to help reveal possible intentions
and sentiments. This can sometimes be akin to critical discourse analysis, for example when
Parkinson (2012e83) points out that one utility executive, in an interview (by a different
organisation) on national radio, referred to the “infiltration” of solar pv. While not enough
on its own to ascertain the attitude of the speaker, the choice of word suggests that solar pv
is viewed as something alien that should be feared and expelled. RenewEconomy has also
conveyed some illustrative comparisons, quite possibly based on analysis from other online
renewable energy websites. For example, in relation to the possible need to write down the
value of the electricity networks, these comparisons were made (Parkinson 2013a84):
Fairfax wrote down the value of its print mastheads when it saw readers
migrating to the web, telcos across the world wrote down the value of their
fixed line networks when customers migrated to mobiles, and Kodak …. well,
it lost the lot when it didn’t see its customers go digital, and just wrote its
film business off completely.
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http://reneweconomy.com.au/2012/how-big-utilities-propose-to-kill-solar-pv-81496
http://reneweconomy.com.au/2013/should-state-governments-write-down-value-of-networks-96465
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Parkinson (2012a85) recounts the analogy of the then US Energy Secretary Stephen Chu, who
expects the transformation of the energy sector could occur quite quickly and dramatically
like “the transformation in the transport sector when the internal combustion engine
replaced the horse.” At times the position of the speaker can unexpectedly lend credibility
to the theme of energy transformation, as when Marius Klopper, the chief of one of the
largest mining and coal exporting companies in the world, BHP Billiton, said (as quoted in
Parkinson 2012b86): “to remain competitive in a future carbon-constrained world, Australia
will need to turn into a lower carbon economy.”
The case of this project

In the case of this PhD project, one member of civic society (myself) dedicated to improving
our chances with climate change has been involved with a range of activities and
communications87. This civic member in some ways represents many others around the
world who are similarly dedicated. He has been involved with climate and environmental
associations at a range of levels, from local to national and, in some ways, international (the
latter usually through participating in online campaigns, reading news and information and
making donations). He regularly receives updates about developments about climate,
renewable or ‘sustainability’ matters. He follows websites with similar updates and
frequently investigates reports that are cited in the articles on the online news services.
He has attended related workshops and conferences as well as many meetings in his work
organisation and especially his community. He has participated in local community events
like ‘walks against warming’ or those in which photos are taken, of a group of local citizens
with climate action messages, to be posted online as part of a national or world coordinated action. He has had numerous conversations with friends, family members, fellow
members of climate action groups, his academic supervisor and academic colleagues, city
council staff, professionals in relevant organisations and others about possibilities and
obstacles with climate action and related topics.
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He has acted to change the practices of himself and his family, work organisation and
community in order to lessen or negate emissions. He has written, or signed, collective
submissions to the city council, to University management, or to national consultations. He
has joined national online campaigns with tens of thousands of others calling for policies to
support moves to a low carbon economy and society.
He has spent much time studying works from the disciplines of environmental education
and education for sustainability, and from other disciplines or sources that have a bearing
on the collective project of becoming more reflexive about and changing societal patterns
and minimising climate change. He has contemplated, individually and in some of the
conversations mentioned, the state of public, or organisational, understanding about and
commitment to climate action (i.e. to lessen emissions). His experience as a participant in
the many communications, associations and activities has shaped him in a number of ways.
These experiences have also shaped the way he synthesises information from reports and
disciplinary literature, and given rise to ideas about contributions he might make (his part in
the collective task, so to speak).
He has chosen areas of public discourse that he felt that he could affect, in order to realise
more fully the benefits of some knowledge or insights, to further understanding or to
galvanise action for abatement of climate change. From this have come several publications
in different disciplines ranging from education, to sustainability in higher education, and
nursing (Adlong 2006a, 2006b, 2008, 2012, 2013; Adlong & Dietsch 2013). The process of
publication has involved critique, by others, and amendment of the works. In the case of a
book chapter, it was subject to close critique by the editors and collective critique by the
other authors, including in an intensive workshop at which authors critiqued each other’s
draft manuscripts. The other publications have been through blind peer review. Almost all
works have been critiqued by his academic supervisor. He expects that these publications
will have some effect on public discourse and so affect people’s actions.

‘What counts as research?’
In order to consider whether there is in fact research occurring in situations like the cases
portrayed above, I now present several definitions and conceptions of research. I will then
discuss these in relation to the case studies.
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Our University (CSU 2013) has adopted the definition of research used by the Australian
federal government department overseeing the higher education sector88. The definition
used begins:
The essential characteristic of research activity is that it leads to publicly
verifiable outcomes which are open to peer appraisal.
Research and experimental development comprises:
 creative work undertaken on a systematic basis in order to increase the
stock of knowledge, including knowledge of humanity, culture and
society, and the use of this stock of knowledge to devise new
applications.
 any activity classified as research and experimental development is
characterised by originality; it should have investigation as a primary
objective and should have the potential to produce results that are
sufficiently general for humanity's stock of knowledge (theoretical
and/or practical) to be recognisably increased…

The definition specifies that the types of activities constituting research include applied
research:
 applied research is original work undertaken primarily to acquire new

knowledge with a specific application in view. It is undertaken either to
determine possible uses for the findings of basic research or to
determine new ways of achieving some specific and predetermined
objectives.

During the course of my candidature, the University Handbook contained a section titled
‘Guidelines for examiners of PhD theses of CSU’ (reproduced in CSU 2011). It effectively
defined research with the statement:
A thesis may be regarded as acceptable for the award of the degree on the
basis of its contribution:
 To the discovery of new facts or theory; or
 To new methodology and/or interpretive arguments; or
 In the form of empirical findings; or
 In some combination of the above.

This chapter began with two quotes from Lawrence Stenhouse (1978) about research89.
Stenhouse was an educational scholar with far reaching influence, including his former role
as president of the British Educational Research Association (Wragg 1983). From Stenhouse
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formerly the Department of Education, Employment & Workplace Relations, but since September 2013
known simply as the Department of Education.
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The title of Stenhouse’s 1981 article, ‘What counts as research?’, is used as the heading for this section.
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(1978) we can define research as including scholarly activities that offer interpretations, and
critique interpretations and understanding, in order to improve commonsense and
conditions. (He suggests calling this form of research history.) Such research seeks to refine
the judgment of participants to enable a “continuous responsive interpretation” (Stenhouse
1978, p. 23) as a basis for action in changing practical circumstances.

Stenhouse (1981) also emphasises the need for research interpretations and hypotheses to
be critiqued through a community of critical discourse (or wider public). Such “public
scholarly tradition” (1978, p. 24) is a way of improving action. In other words, Stenhouse
describes the forming of interpretations that are well based in evidence, and will thus
withstand scrutiny by the critical community, as research. The process involves making
public interpretations that are then amended through critique by others. Stenhouse (1981,
p. 104) summarises his notion of research simply as “systematic inquiry made public”.

In the book Making social science matter (and other publications) Flyvbjerg (2001, see p. 60)
advocates for social scientists to embrace ‘phronetic research’. In phronetic research,
analyses and interpretations of society are carried out with the purpose of contributing to
social commentary, public discourse and social action, or praxis (Flyvbjerg 2001, see p. 60).
Such research can contribute to resolving environmental (and other) problems, particularly
through analysing dominant ways of thinking underlying the problems, analysing power in
society and using those analyses to inform public discourse (Flyvbjerg 2001). Flyvbjerg
(2006, p. 68) argues that social and political sciences should return to their “classical
position as a practical, intellectual activity aimed at clarifying the problems, risks, and
possibilities we face as humans and societies”. Schatzki & Caterino (2006) write of
Flyvbjerg’s conception of phronetic research in terms of ‘insightful deliberation’. Such work
can contribute to developing collective understanding and action, with the aim of furthering
collective wellbeing.

Carr (2006), like Flyvbjerg (2001, 2006), highlights Gadamer’s argument that there is a
hermeneutic mode of being from which subjects interpret and come to understand objects
or situations. Carr (2006) agrees with Gadamer regarding this mode, within which one
exercises a situated and contextual practical reasoning, as that which Aristotle called
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phronesis (as discussed in Chapter 3). Carr (p. 431) explains that it is this kind of reasoning
that is “appropriate to the development of human understanding.”

In phronesis, one combines and refines one’s intellect and judgment to guide one’s action
for the improvement of a situation, or praxis (Carr 2006). Morally committed and
intellectually and intuitively informed action, praxis (Kemmis & Smith 2008), had its own
distinctive tradition of inquiry from the time of Aristotle. This is the tradition of practical
philosophy (Gadamer 2004; Carr 2006; Elliot 1987; Kemmis & Smith 2008; MacIntyre 1981;
Dunne 1993), of insightful deliberation joined to action to improve the common good.
Gadamer (2004) emphasises participation, as opposed to methodology, as central to a
human science that develops understanding in this way.

Many of the articles in RenewEconomy qualify as research in a number of ways. They often
draw together the findings of a range of reports to synthesise and apply these with the
objective of better understanding the potential of renewable technologies, the political
obstacles to realising that potential, and the strategies of overcoming these and other
obstacles (hence tantamount to applied research as defined by CSU, 2013). In doing so, the
authors form new interpretations of, and interpretive arguments about (CSU 2011), the
situation facing those who seek a less carbon-intensive society. These interpretations inform
and help develop the ‘continuous responsive interpretation’ (Stenhouse 1978, p. 23) of
readers who may be actors influencing business, government/politics, the civic sphere or a
combination of these. The interpretations in the articles are ‘made public’ (Stenhouse 1981)
and are at least sometimes critiqued (Stenhouse 1978). Many of the articles are intellectual
efforts combined with a sense of joint practical endeavour for the shared good – of the kind
Carr (2006) and Gadamer (2004) describe – in particular to achieve a societal response that
takes heed of climate science and risks.

The Manning Alliance certainly brought new interpretations to light about the process of,
and motivations for, planning and building electricity network infrastructure. The
contributions were a form of applied research, in that they brought together the findings of
many reports and applied them to the aims of avoiding unnecessary disturbance of the rural
amenity of the Manning Valley and making clear to the wider public the consequences
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resulting from the system of regulated returns and weak oversight of network operators’
augmentation plans90. These interpretations were subject to critique both within the
community of the Manning Alliance and within the wider public sphere. The analyses
informed the continuous responsive interpretation (Stenhouse 1978) of the members as
they met and communicated with state and federal parliamentarians and galvanised action.
The group certainly analysed interests and contributed to public discourse, in accord with
Flyvbjerg’s (2001, 2006) definition of phronetic research.

In the case of the publications of this PhD project, when Adlong (2013 [Chapter 4]) draws
from about 90 sources to contribute to the collective analysis of environmental education as
needing to be oriented to action, and needing to recognise the intersubjective formative
influences on one’s disposition, this is systematic investigation. It is research, made public
through the peer review process and publication. It synthesises ‘new interpretive
arguments’ (CSU 2011) to contribute to understanding the task of promoting environmental
sensitivity and action.

Adlong (2012 [Chapter 5]) also meets the definitions of research in several ways. In terms of
applied research (applying findings to new aims - CSU 2013), he brings together much
information on renewable energy, its growth and its potential for abating greenhouse
emissions. He also brings together perceptions of the process and importance of social
movements in achieving change. He interprets both the information on renewable energy
and information about social movements in relation to environmental education and
educators and their aims. He achieves contributions to understanding that have been
critiqued through peer review. Through forming interpretations useful in practical
application the work corresponds with Stenhouse’s (1978) definition of research, as well as
his definition of “systematic inquiry made public” (Stenhouse 1981). One indication of the
systematic nature of the inquiry is the use of approximately 115 sources integrated into the
work. The work also achieves new interpretive arguments (CSU 2011).
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As a result of the spotlight brought on gold plating by various sources, the regulatory system for electricity
network investment has since been changed.
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Similar arguments could be made that the other publications of Adlong noted in the case
above constitute research. They are systematic inquiries, as shown by the range of sources
they integrate into a structure and by the progress of the arguments. In each case they have
been critiqued. They could also be considered applied research (CSU 2013), as they bring
together much information and the findings of other publications to determine new ways to
engage with domains affecting environmental outcomes. That they are contributions to
knowledge is indicated by their publication. Additionally, the works contribute to public
discourse and analysis of issues (Flyvbjerg 2001, 2006) and include interpretations that
arose out of a morally committed mode of participation in efforts to improve practical
situations (Carr 2006; Gadamer 2004).

Is methodology necessary?
For about three centuries, the dominant notion of research in the West has been a positivist
one that conceives of research as building truths through established research
methodologies for each discipline. This notion is part of the prevailing tradition of
philosophical assumptions since the Enlightenment (critiques of which I presented in
Chapter 3; see also MacIntyre 1981, Gadamer 2004, Carr 2006). Is methodology necessary,
however, to make significant research contributions to human understanding and action, in
settings such as the cases above?

The contributions of Parkinson, Wright, Robertson and Adlong above do not discuss any
methodology by which they arrived at their perspectives. While they do refer to evidence on
which their perspectives are based, the works are not dependent on methodology. The
contributions – interpretation, analysis, synthesis and application of knowledge – make a
difference to the development of collective understanding of the situations and obstacles
society faces, and how it can respond. There are many others who similarly make
contributions to understanding and action in the civic sphere without acting
methodologically. They apply intellectual faculties (by a practical sense of correctness and
logic) to the collective task of understanding, without having to be guided by
methodological rules.
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Part of the process by which these authors and other researchers come to have insights is
discussed by Yanow (2006). Yanow describes researchers being immersed in data and
having ‘aha’ moments by which they come to see something new about and understand
connections within the situation they are studying. They often cannot explain the steps that
led to the new insight, but can explain the new insight (the rabbit as well as the commonly
seen duck) with analytic rigour (Yanow 2006). Yanow (2006, p. 71) explains that it is possible
for “one’s hypotheses and explanations to emerge from extended immersion in the data
themselves.” As participants in civic movements are involved in a collective quest for new
and more rational patterns of action and thinking in society, they are immersed in a case
study with its multiple data points (Stake 1995). This provides a setting for the emergence of
new perspectives and understandings such as Yanow describes that can be explained
logically. Through that immersion in participation and commitment, actors are not blinded
by their familiarity with a case, but rather can develop “subliminal perceptual processes”
(Apps 1972, p. 61) that can lead to “the ability to see configurations within a large picture,
to come up with insights”.

As Getzlaf & Osborne (2010) note (in their article on critical consciousness in nursing), the
transformative learning process also can be through an ‘aha’ moment. This suggests that
aspects of a constraining policy-paradigm that has conditioned one’s (and the public’s)
thinking can be shed in moments of insight (consider the immersion in electricity network
industry data that Robertson underwent). The reasoning for the new interpretations can be
explained to others, leading to changes to public discourse, which Flyvbjerg (2001, 2006)
regards as a central aspect of research.

Adherence to a disciplinary methodology has been a gauge by which the rigour, value and
correctness of the findings or conclusions from research have been judged. Yanow (2006),
however, suggests that it is the logic of an argument and the degree to which the evidence
presented actually supports it, which are the criteria for evaluating a research contribution.
Likewise, Fenstermacher (1994, citing Johnson 1980, pp. 23-24) suggests that knowledge,
from an epistemologist’s point of view, is that which can be justified. Hence a contribution
to knowledge (e.g. an interpretation) would be judged on the justification provided, rather
than on whether a particular methodology was used to arrive at the interpretation.
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Similarly, when members of climate action networks read the assertions being published
through the network, they assess them on the strength of the argument and whether the
evidence is persuasive. New interpretations are critiqued and filtered by the network. Good
quality contributions, i.e. those with good evidence and credible sources supporting them,
and which represent the greatest potential and insight, are subjects of interest (and
sometimes excitement) and will likely be shared much, through the different nodes in the
network; e.g. through being rebroadcast or cited in many other publications or postings.
Less cogent contributions in the network may be ignored or cited with reasons why their
conclusions need to be amended.
Methodology may actually alienate us from a form of reasoning that is innate to the practice
that we are in and from the hermeneutic mode of a life of reason. Carr (2006, pp. 428-429)
states “Gadamer provides a compelling account of how the modern preoccupation with
‘method’ has led the social sciences to adopt ‘a methodologically alienated form of selfunderstanding’ (Gadamer 1975b, p. 312)”. To help understand this point, we can consider
that MacIntyre believed that “Every practice has a particular form of reasoning internal to
it” (Knight 1996, p. 886). That is, there is a form of reasoning that is innate to a practice.
Thus, for the practices of social networks working on climate action, the reasoning and
philosophic associations behind methodology may actually interrupt the reasoning (and
effectiveness) of the climate action practice, rather than facilitate it.

As Gadamer (2004) and Carr (2006) argue, the modernist illusion of objective knowledge – that

it is possible to know free of prejudice – is embedded in the notion of the importance of
using methodology. To enter into the hermeneutic mode, however, and know the being-inthe-world that we experience as a result of the unique combination of historical factors and
circumstances that have acted upon us, we need to appreciate the prejudices that are built
into our interpretive faculties (Gadamer 2004). As Gadamer (2004) shows, any situation or
practice that we seek to understand also has unique prejudices affecting it, particularly
those that come with the tradition of thought that we are part of, and that place an invisible
horizon beyond which our thinking cannot go – without the disruption of a new insight that
reframes both our thought and the tradition. Gaining understanding of a situation, and our
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role in it, involves ‘a conversation’ between our perspectives (and prejudices) and the
perspectives incorporated in our object of inquiry; the conversation requires allowing those
prejudices of self and observed to work upon, to respond to, one another (Gadamer 2004).
Participation in social life and the sharing of views, with solidarity, is a way for
understanding to grow, without denial of prejudices, and for the formation of
interpretations of value to the situation. To engage with social life having to follow the rules
of a methodology would be to serve a different master. The mode of being intellectually
engaged in participation with solidarity (praxis) is different from rule following (Carr 2006;
Gadamer 2004).

The idea that rigorous intellectual contributions can only be made through those who have
specialised methodological knowledge damages the process by which insights arising
through experience, discussion and reflection, can yield new understanding and guidance
for action. Gadamer indicates the importance of recognising the intrusions of this expertism
when he advises that the chief task of philosophy is to (Carr 2006, p. 431):
repudiate the assumptions on which this view of social science has been
erected and to develop a non-methodical, dialogical model of the social
sciences in which the role of practical reason in the formation of human
purposes and social ends is given full recognition.

For Gadamer, a non-methodical understanding of social science is best understood in terms
of the tradition of Aristotelian practical philosophy (Carr 2006).

The notion of practical philosophy is particularly significant for some researchers since, as
Flyvbjerg (2001) notes, the work that needs to be done in contemporary times involves
addressing the environmental problems arising as a consequence of instrumental reason.
Aristotle differentiated the form of rationality associated with instrumental reason (techne)
from that of practical rationality or practical wisdom (phronesis) (Carr 2006; Gadamer 2004;
Kemmis & Smith 2008; Dunne 1993). Practical philosophy exercises phronesis, which
Aristotle (1886/350 BC) articulated as a form of rationality that is joined to values or ‘right
desire’ (as opposed to the value-free considerations of instrumental reason). Thus,
Aristotle’s work both assists making visible the prevalence of instrumental rationality by
differentiating it from practical reason and by elaborating the collective orientation and
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other aspects of the alternative in practical philosophy. To attempt to collectively consider
and respond to current predicaments using a methodological structure risks subtly
reasserting the very philosophical assumptions that may underlie the problems.

It is, however, worth noting that, just as civic actors do not need to be following a
methodology to make research contributions, neither are they likely to need to consider
their deliberation, writing and collaborations as practical philosophy or part of the
Aristotelian tradition.

What are implications for professional educators and researchers?
Given the importance of learning and intellectual contributions within the networks
involved in a social movement (such as that for climate action), these deserve more
attention from professional educators and researchers, such as those in environmental
education and related fields. Professional educators and researchers can recognise that
within the civic sphere there is education and research that matters. By recognising the level
of intellectual work – and research – in the civic sphere, formal academic researchers can
gauge their contributions to enhance that research that is already done informally. Through
understanding the nature of education and research in the civic sphere, they may come to
understand the nature of the education that they do differently. It may be, as Horton (1931)
states, that intellectuals do “need movements to make their efforts count” (quoted in
Heaney 1992, p. 57).
Since knowledge is not only produced by professional researchers (Fals Borda 1991),
professional researchers may be guided by some research in the civic sphere. The writing
that comes out of the civic sphere may raise awareness of important issues, evidence,
directions and angles of investigation. Professional researchers may want to confirm any
assertions, in the informal ‘literature’ of web publications for example, with additional
evidence. Professional academic researchers may recognise that some of the direction and
leadership in their disciplinary field emerges in the civic sphere.

Environmental educators may also cultivate a place in the curriculum to raise awareness in
their students’ minds of the education that goes on in the civic sphere. This might include
understanding the possibility of cultivating ‘communicative spaces’ to facilitate this informal
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learning (as discussed in Adlong, 2012 [Chapter 5]) or playing a role in the social movement.
In the case of environmental education, such inclusions in curriculum may avoid some
criticism of the discipline, such as that of Robottom & Hart (1993, p. 44):
Individualism in formal and non-formal environmental education presents the
environment in an apolitical, ahistorical and asocial manner which deflects
attention from the broader economic, social and political constraints on
environmental improvement.

I do not intend to assert in this chapter that the networked learning involved in social
movements is all good or that there cannot also be the accumulation of prejudice or
mistaken understandings. (Climate change deniers, as a counter movement [see Chapter 2]
are an example.) One can put forward an interpretation that is poorly thought through,
disregards conflicting evidence, confirms one’s biases and/or promotes unethical stances
towards others. Rather than being critiqued, proposals and assertions may sometimes
simply be accepted and promulgated, especially if they support the political position or
worldview of the readers (Jelinek 201291).

Conclusion
Rather than relying on ‘method’, some civic networkers who seek to bring about improved
environmental outcomes, or to lessen the likelihood of negative outcomes, do so through
their practical sense of how to use their intellectual, analytic, investigative and interpretive
capacities, in conjunction with their powers to act and influence. Their exercising of these
capacities emerges not only out of their individual dedication but also their collective
commitment to the end. The result can be contributions to understanding and action that
constitute research. Systems of critique of these contributions may be built into informal
processes in the networks, either with a well-defined group or a dispersed set of
respondents. Parts of these research efforts are changing or challenging the established
perceptions underlying ways of doing things and policy decisions, with new facts and
alternative options and interpretations.

It is possible, as a participant in civic society, to generate interpretations and to perform and
apply syntheses of ideas and evidence – that is, to perform research – that makes a
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The fact that a civic movement is attempting to produce policy change and social change, however, may
mean that it has to keep addressing the arguments and criticisms put forward by opponents of the changes.
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contribution to public discussion and action (including that of environmental networks), and
that is part of the transition to more just and rational policy, institutions, discourses,
paradigms and social practices. This can be and is being done by members of civic society
without the mandate of a profession, without the authority of a university and without the
sanction of a methodology.

Discussions of social science tend to conceptualise the researcher as a professional, a
disciplinary academic. This is not necessarily the case. The tendency to conceptualise the
researcher as a professional obscures a classic tradition of politics in which people take an
interest in the common good and join with others in practical philosophy, the intellectual
and practical work that needs to be done to lessen the risks to the common good. Practical
philosophy counters some of the modernist tendencies towards individualism, the divorcing
of fact from value, and the subjugation of practical intelligence, deliberation, judgment and
practice to the Enlightenment (modernist) orientation to ‘objective truth’.

Some participants in social movements may at times also work to present their
interpretations in the forums of academic disciplines, as through publication in journals. This
provides a more formal opportunity to test and amend their interpretations. Publication can
be a strategy toward altering public discourse and extending the network dedicated to
change. It can also be a way of building credibility for further interactions within the civic
sphere.
As mentioned in earlier Chapters, the 4th International Conference on Environmental
Education (UNESCO/UNEP 2007) recommended the development of advocacy skills and
skills to engage with established power and with unsustainable discourses. Social
movements are an important, if not the primary, way for environmental educators to
engage with and change discourses. In the often dispersed networks of a social movement,
many people are considering obstacles and options, individually and collaboratively,
gathering together information and evidence, and communicating through multiple
channels. The challenging and changing of a policy paradigm (or discourse) that does not
have good consequences, is a collaborative effort that builds upon individual contributions
to ‘explain into view’ the old and make clear the feasibility and rationality of the new. It
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includes putting together evidence, explanations and interpretations to make existing
conditions and interests visible and known. Where the status quo is not rational or ethical,
the collaborative effort unpicks the seeming authority and legitimacy of the old way. As
West (2012a) states in the opening words of his article about Bruce Robertson and his
exposure of the electricity network operator: “the emperor has no clothes”.

Clearly, all research does not need to take an engaged, participatory, non-methodological
form. There is much productive research of a more formal, structured and methodological
style that can be done on, or that informs, climate action (and other social movement)
networks. The process of methodologically structured research projects can have a
catalysing effect on the networks and their actions (Whelan 2002). The outputs of formal or
methodological research can and do inform the social movement networks and stimulate
new insights and actions.

In summary, there are non-methodological ways of participating in, deliberating on and
interpreting the world that can result in significant contributions that inform understanding
and practice, and that properly should be considered research. These deliberative and nonmethodological forms of participation that result in insightful and justifiable contributions to
action and understanding in the civic sphere can be a fruitful area of consideration for
professional researchers. These are (following Carr 2006, Gadamer 2004 and MacIntyre
1981) twenty-first century manifestations of a classical tradition of public deliberation on
actions needed for the public good. Some of the most important influences for a more
sustainable future are in fact being generated in this informal, civic, non-methodological
realm.
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Chapter 10: Conclusion
Introduction
During my candidacy I have realised the intent of my research, expressed in the research
question – how can I best contribute to the mitigation of climate change? – primarily in
three ways, which are represented in this thesis. These three forms of contribution are (1)
the practical actions that I have taken and participated in, (2) the publications and
submissions presented in the thesis (and the contributions to knowledge that they
exemplify), and (3) the development and articulation of the idea of civic research and citizen
researcher. This conclusion will discuss each of these in turn, after briefly reviewing the
climate change situation and risks summarised in Chapter 2.

Review of climate change situation and risks
Chapter 2 presented a summary of the climate change situation, associated risks and
strategies of mitigation, which are the setting to which this research project and the climate
action movement are responding through practical actions and other means. We saw in
Chapter 2 that, since the Industrial Revolution, greenhouse gas levels have risen higher than
they have been in hundreds of thousands of years. Temperatures are rising as a result, but
have not yet risen to the extent that current greenhouse gas levels will cause (and
atmospheric levels are still rising, at an accelerating rate). The consensus among climate
scientists is that anthropogenic climate change will give rise to adverse effects such as
extreme weather events, increased desertification and drought in some regions, and sea
level rise. A number of major cities around the world are at risk of major flooding, even
some of lower projected amounts of sea level rise. These effects will likely yield further
effects such as threats to international security. As Garnaut (2008) indicates, the results of
unmitigated climate change would likely be catastrophic from the perspective of a
developed nation, and worse still for developing nations. It is an unjust situation in which
many, particularly disadvantaged people and nations, stand to be adversely affected by the
consequences of activities (patterns of production and consumption) that have had little
benefit to them and in which they have had little say. Fortunately, there are alternatives
that are feasible and affordable and, in many cases, actually cheaper than current practices.
The world can take a different path. As with the Montreal Protocol, addressing the
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economic changes necessary to address the issue of climate change may actually have a net
benefit to the economies and production systems involved.

There is, however, opposition to climate action from vested interests that benefit from the
current energy systems and which are funding misinformation and lobbying on a massive
scale (for example, in the case of the US Congress, there are more lobbyists than elected
representatives and senators [Lavell & Pell 2009], as noted in Chapter 7). The counter
campaign to climate action has framed the issue in a polarising way, provoking conservative
political groups to an ideological opposition to action for climate change; ignoring the
affordability of action, the stimulation of jobs and economic activity involved, and the
savings from energy efficiency. This counter movement is responsible in large part for the
stalling of international negotiations on binding emission reduction targets.

(1) Practical actions
As quoted at the beginning of Chapter 1, Stenhouse (1981, p. 113) states that, in some
forms of research (applied or action research), “the test or evidence may be provided by
substantive action”. This research project, with the engaged stance I developed in it (first
described in the Introduction), is one of those forms of research for which substantive
action is important evidence. That is, I recognised that my research in response to climate
change needed to deal with the situation not just as an intellectual or theoretical problem,
but also as a practical problem, that is, a problem that is only resolved by “doing something”
(Gauthier 1963, p. 1); "...practical problems are about what to do...whose final solution is
only found in doing something" (p. 1).

The practical actions taken in this research project are represented in various parts of the
thesis but particularly in Exegetic Introductions 1 and 2, and in Chapter 3. One important set
of practical actions has been the facilitation of a collaborative inquiry group that grew into
the climate action group Climate Rescue of Wagga (CROW) as described in Chapter 3. This
constituted a major part of my participation in the climate action social movement. Within
CROW I have made several presentations on likely risks of and possible solutions to climate
change, including renewable energy solutions, and on the health costs of conventional fossil
fuel systems. This PhD research project involved organising of (or collaborating in the
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organisation of) meetings, ‘walks against warming’, media releases around the latter and
signage for the walkers, as well as a public expo and showcase (flyers in Appendices 4 and 5)
about renewable energy and sustainable living. In CROW meetings, numerous small
practical actions have been carried out (both by me and others) of sharing information to
help someone coordinate some personal action, such as the evaluation of solar photovoltaic
offers, as well as explanations of how a particular technology or energy efficiency strategy
works or how policies and interests are shaping our local or national response to climate
change. The submission I composed for the national Draft Energy White Paper (Appendix 9)
not only registered in the online public record of submissions to the paper but also served as
an educational tool for the CROW members who read and endorsed it, furthering their
sense of being involved with the larger public discourse and the possibility of contributing to
solutions through actions in that discourse. The media coverage of CROW events and
comments, illustrated in the media excerpts in Exegetic Introduction 2, can also be regarded
as a form of practical action or effect. In some instances, CROW’s visual dramatisation of
messages, for example through the Santa suits or the larger-than-life postcard, greatly
increased the likelihood of media coverage of and public attention to the message.

As a member of the Council’s Environmental Advisory Group, as described in Exegetic
Introduction 2, I made several submissions (and circulated information related to
renewables and a carbon tax). One submission (Appendix 6) detailed the credibility and
benefits of aiming towards 100% renewables, recommended that Council organise a forum
about 100% renewables (which they did, with the leadership of CROW), provided
background on photovoltaic bulk-buy schemes and recommended Council investigate the
coordination of a local scheme. A session about bulk-buy schemes was well attended at the
renewable expo. Another report (Appendix 8) discussed feed-in tariffs for photovoltaic
systems, contextualised the costs of those feed-in tariffs, and provided information to assist
people to analyse whether a solar photovoltaic system would be a good investment for
them. Finally, on request from other Environmental Advisory Committee members, in early
2012, I circulated an information sheet ‘The carbon tax in perspective’ (Appendix 7). This
information aimed to dispel distortions in the media arising from the politicisation of the
carbon tax and to show that the tax would constitute only a small portion of electricity
prices (and only a fraction of the recent electricity price increases the public was so sensitive
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to), and that this increase would be amply reimbursed by government compensation to
homeowners in the majority of instances. As with the other reports and submissions, I
included references with links to credible organisations, such as government regulators, for
the information.

As part of my commitment to and research for the mitigation of climate change (as
represented in my research question), I have also undertaken a range of practical actions
within the University, as detailed in Exegetic Introduction 1. These practical actions occurred
both prior to and during my role as CSU Green Manager. These included: my input that
resulted in changes to the sustainability commitments in the University’s Institutional
Development Plan; my role in the factsheets used across the University on saving paper and
energy use with lights and computers (Appendix 1 shows one factsheet); my central role in
establishing the Sustainability Grants, which provided an opportunity for groups of staff to
assess what was needed in their section, or the University generally, and to plan and
execute a solution; regular messages on the University’s daily news services (Appendix 2);
monitoring and calculations through which I was able to show that one third of the average
University computer’s energy use was for standby power; and the provision of hundreds of
powerboards that made it easier for staff to turn off standby power on their computers
when not in use. One particularly important set of actions I took within the University was
to mobilise staff to show their concern about and understanding of the University’s progress
with sustainability so that the policy architecture that framed and foregrounded the
sustainability commitments of the University92 (and played a role in the University’s selfdefinition) was not lost, as we moved to a new strategic plan and experienced changes in
senior members of the University (including the Vice Chancellor93 and two Deputy Vice
Chancellors).

(2) The contributions of the publications and submissions
The contributions of the publications and submissions presented in this thesis also realised
the intent of my research and answered my research question of how can I best contribute
to the mitigation of climate change? These contributions arose largely from reflection on
92

Including the commitment to carbon neutrality by 2015.
The Vice Chancellor of an Australian university is the equivalent of the President of a US university. In recent
years, many Australian Vice Chancellors are now officially styled ‘Vice Chancellor and President’).
93
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the needs for the development of actions and knowledge to mitigate climate change,
informed by the various settings in which I participated. In this section I will reflect further
on some important aspects of the publications and submissions.

Some of the implications of the publications (those that have appeared and the others
submitted) have been discussed in the conclusions of the chapters themselves. There, the
meaning of the knowledge and argument presented in the publication is considered. It is in
the nature of a thesis like this, which is presented in part as a series of publications, that the
work that would be done in the concluding chapters of a conventional thesis may be
substantially done by the conclusions of the included publications.

The first of the published chapters, Chapter 3 (Education and sustainability: Praxis in the
context of social movements), presents a scholarly reflection on participation in a collective
response to climate change in a book aimed particularly at professional educators. It
interprets such participation in a social movement in terms of an Aristotelian perspective, in
terms of phronesis, praxis and practical philosophy, notions that are founded in a tradition
that precedes the modernist prejudices and associated reduction of the concept of science
to a productive force (Habermas 1974). Thus, the chapter may provide activist scholars with
resources for their work. As with the other chapters in the book Enabling praxis (Kemmis &
Smith 2008), my chapter contributes to building within education a way of thinking in and
on practice that better cultivates an effective historical consciousness (Gadamer 2004) of
modernist prejudices (and their manifestation in tendencies towards corporatism in formal
education), such as the objectivist separation of fact and value. My chapter in particular
highlights the collective dimension of praxis and raises, for practitioners, the possibility that
resources for their individual and collective praxis can be found in the civic sphere, in social
movements. The chapter explains that social movements have been central to the
development of new justice-oriented understandings and practices (for example in relation
to women’s rights, and accommodation of diversity) that have come to be included in
educational institutions and the broader practices of professional education. Chapter 3
recognises that social movements are key to changing social-cultural-economic structures
(and the philosophic orientations they embody), to lessen systematic injustices such as
degradation of the environment and specifically anthropogenic climate change.
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While Chapter 4 (Rethinking the Talloires Declaration) does not focus specifically on the
mitigation of climate change, it develops knowledge that may increase the likelihood that
the root causes of the issue will be perceived and addressed. Chapter 4 critiques the
Talloires Declaration, to which many universities in the world are signatories. The
Declaration is used as a reference point for many articles reporting on initiatives at their
universities, however, few of these articles critically examine the document to question
whether it adequately represents current understanding of how change can be brought
about in response to environmental issues. Chapter 4 argues that the concept of
environmental literacy in the Declaration, which is to be fostered by its signatories,
overlooks the need for action and the inter-subjective dimensions of a disposition to action.
The chapter describes some of the many current and historical, largely tacit, cultural, social
and economic factors shaping the dispositions of students and their action. Chapter 4 was
designed to be suitable for an audience like those at our University, largely administrative
rather than academic staff, who may not have had much background in social theory or
environmental education, but nevertheless have the task of implementing many of the
commitments to sustainability represented in the Talloires Declaration. The critical analysis
undertaken in Chapter 4 should help staff assigned such tasks to further realise the value of
social, cultural and critical perspectives. As a result, students may be encouraged to gain
capabilities with tools of sociological, critical and historical analysis as part of environmental
literacy. A year after the publication of Chapter 4, I received an email from staff at Emerald,
the publisher of The International Journal of Sustainability in Higher Education, informing
me that the article had been downloaded 152 times in that twelve month period.

Chapter 5 (100% Renewables as a Focus for Environmental Education) is particularly
important in this thesis. It presents the development of renewable energy as an area of
study for environmental education, one which has been previously under-represented in
environmental education curricula and underexplored in environmental education
discourse. The chapter also encourages environmental educators to be part of the social,
political and knowledge generating processes that are needed to change existing,
established patterns and practices of the world’s energy systems. It encourages
environmental educators to research and teach about how knowledge and action are being
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developed in social movements – offering students avenues for participation as well as
scholarly investigation – and provides some theoretical tools for thinking about the
development of knowledge and action in social movements (primarily Habermas’s notion of
communicative action and its contributions to public discourse in public spheres).

Chapter 6 (Fostering environmental literacy in higher education: Perspectives from
transformative learning, professional practice and social movements) takes this line of
argument further. The chapter explores the value of a transformative perspective in the
cultivation of environmental literacy, and the transformative nature of participation in social
movements. It highlights that participants in social movements can come to experience
dispositions that are associated with action for the environment. The cluster of practices
that interweave with and complement participation in a social movement cultivate these
dispositions and can make a ‘way of life’ available for participants. Chapter 6 also discusses
social movements as a setting in which participants can experience the sense of orientation
to the wider community, the sensus communis, that Gadamer (2004) regards as the most
important thing in education.

Chapter 7 (Nursing and climate change: An emerging connection) helps to establish the idea
that a commitment to climate action has an important role to play in professional practice in
nursing. It extends the arguments of an array of health-based publications that knowledge
of climate change and its risks, and of action to mitigate climate change or prepare for those
risks, is of crucial importance to health professionals. Chapter 7 adds to the developing
literature on climate change and health in a number of ways, for example by providing:
more development of understanding of how advocacy can be achieved and theoretical
resources for doing so; more details of the options that renewable energy technologies
present in practical terms and for advocacy; and more information on the health costs of
fossil fuels.

Chapter 8 (Environmental education and the health professions: Framing climate change as
a health issue) finds that the health dimension of climate change has gained little attention
in environmental education and similar journals. Chapter 8 (like Chapter 5) draws attention
to the importance of activism and environmental social movements to the field of
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environmental education (following Clover 2002, Fassbinder 2012, Malone 2006/1999).
Chapter 8 suggests that emphasis upon the health costs of fossil fuels and the health cobenefits of climate action would strengthen activism in social movements to mitigate
climate change. Chapter 8 (like Chapters 5 and 7) brings renewable energy technologies into
focus and shows that, in many cases, their costs are less than those of fossil fuels when
health costs are taken into account. The chapter emphasises the potential for fruitful
collaboration between environmental education practitioners (and researchers) and health
professionals, both in terms of activism and in terms of research as it is more conventionally
conceived in universities. The chapter also suggests that the environmental educators
committed to education for the environment – education aimed at transformative action on
environmental issues like anthropogenic climate change – could benefit from collaboration
with health professionals who have extensive experience (and an extensive literature) in
conducting campaigns on public health issues like smoking and HIV/AIDS.

Each of the publications and submissions presented in these chapters of the thesis
contributes to knowledge underlying action on climate change. Through these publications I
have submitted reviews, analyses and interpretations arising from my research commitment
to critique by the public and/or the critical community of a journal or editorial team. The
publications translate from the thinking, developments and aims of the civic sphere into an
academic discipline. The work done in preparing these publications also enhanced my
capacity to contribute more directly to the climate action social movement, for example,
with our local group CROW, through a presentation on the health costs of fossil fuels and
the sharing of the submission to the national Draft Energy White Paper.

(3) The contribution of the notion of civic research
The conception of civic research (justified and presented largely in Chapter 9, Research in
the civic sphere) identifies how new interpretations formed in social movements can have
significant effects on human understanding and human history, including lessening the risks
of anthropogenic climate change. Contributions from social movements and citizen
researchers may often have a transdisciplinary and transcultural nature, as the proponents
cross boundaries between a social movement and the formal academic world, and between
academic disciplines, as part of their commitment to improvement of a collectively faced
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situation (as discussed in Exegetic Introduction 3 – Boundary crossing: The civic researcher
between disciplines).

The development of the notion of civic research and the citizen researcher in this thesis was
stimulated by reflections on the nature of the research I was participating in that led to
contributions in practical actions, such as those described above, and contributions to
knowledge represented in the publications and submissions of this thesis (but also
embodied in less formal contributions to collective understanding that influence practical
actions and practical strategies chosen in climate action networks). The notion of civic
research, informed by understandings of phronesis, praxis and practical philosophy, furthers
our conceptualisation of how knowledge arises in associations in the civic sphere and our
recognition of the solidity, credibility and influence of such knowledge. Civic research may
assist others to enter the kind of ‘non-methodological’ scholarly work and scholarly
engagement that Carr (2006) and Gadamer (2004) show to be crucially important because it
contributes to human interpretation and transformation of the world. Civic research
recognises the new insights and interpretations, the knowledge generation, that can occur
in the immersive participation that Carr (2006) and Gadamer (2004) espouse.

Conclusion
The research in this thesis has demonstrated how I have answered my research question, in
action and in contributions to scholarship. I have contributed to the mitigation of climate
change through individual and social action, and by furthering our conceptualisation of the
research that occurs in participation in civic movements, further elucidating the nature of
the knowledge generation that occurs there. This conceptualisation may enhance our
collective capacity for historical action (Touraine 1981) not only as citizens who participate
in local and national civic life, and in an increasingly global polis of informed ‘citizens’ of the
world, but also as human beings who share the planet with the generations who follow.

Scholarship and significant contributions to understanding and action for the common good
occurred even before most modern conceptions of social research approaches and
methodologies began, and occurred without association with universities. The notion of
civic research and citizen researcher helps us to return to an appreciation of, to rehabilitate,
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science as intellectually informed deliberation on the realisation of the shared good in
particular cases. As Carr (2006) and Gadamer (2004) have shown, not all forms of science
are reliant on methodology, on objectivism, or on the authority of credentials or affiliation
with a formal educational institution. There remains a living commitment to praxis and
phronēsis, handed down from the ancients, evident in the contemporary commitment to
interpret the world realistically and reasonably, and, on the basis of our developing
understanding, act well in the interests of a global city that nowadays encompasses all the
people on our planet. This is the social science, and these are the humanities, with which we
interrogate the question of what we human beings ought to do to confront the effects of
climate change. It is this collective question, articulated in the first person, that motivated
this thesis: how can I best contribute to the mitigation of climate change? And the collective
question can only be answered collectively, through collective action. This thesis has made
some contribution to our collective understanding of the role of social movements, of civic
research, and citizen researchers in building the transformations necessary to meet the
epochal challenges the planet now confronts.
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Appendix 1: CSU factsheet on energy use of computers and monitors
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Your energy use

Computers and
monitors
Turn your PC off at night and
use 50% less power*

Turn off at the power point also, if
practicable.

It may come as a surprise, but most computers
Turning off your computer at night is a simple way
and monitors (and many other appliances)
of saving energy, costs and reducing emissions.
continue to use energy even when switched off
DIT encourages you to turn your computer* off
at the machine! For the majority of our computers
before leaving work each day (except Wednesday and monitors this energy use is more than 35%
nights, when computers are to beft on for
of the energy use over the year!
updates and security patches). Leaving your
The figure below gives approximations for the
computer on at the end of each day can mean
yearly energy use of an average CSU computer
that it uses more than twice as much electricity in
operated in different ways.
a year as one turned off at the end of every day
(excepting Wednesday). Modern computers are
designed for many on/off cycles and so are not
harmed by being turned off at the end of the day.

The cost savings by turning off
daily can be in the order of
nearly $40/year per computer.
The greenhouse gas savings can
be equivalent to not driving a
new Camry 1,500 km.

KWh/yr

Leaving your computer and monitor on at the
power point is like leaving one or two modern
light bulbs on all night, all weekend and all
holidays.
Please, reduce emissions, reduce energy use
and reduce costs. Turn off at the machine and
at the power point (excepting Wednesdays), if
practical*.
*exceptions to this are when a computer is needed on
after-hours for some function, e.g. as a server.

Sustainability

– your actions count!

www.csu.edu.au/services/green

For more information about energy saving, contact
the Manager, CSU Green: csugreen@csu.edu.au
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Appendix 2: List of messages posted as CSU Green Manager on
University internal daily news service
1-Dec10
9-NovNational Recycling Week Swap Party- Wagga Wed 10 Nov
10
21-OctCSU Green; Free Power-board To Help You Save Standby Power
10
11-OctTwo Days Until Ride To Work At Five Campuses
10
17-SepCSU Green - Sustainability And Student Experience
10
26-JulJoin A Tree Planting Day - Wagga Campus - 31 July
10
20-JulCSU Green - Power Shift Climate Change Summit For Young People.
10
12-JulCSU Green - SoE Green Energy Saving Project - Final Report
10
29-JunCSU Green; CSU Granted $28,000 To Train For Low Carbon Operations...
10
18-MayCSU Green - Saving Energy By Saving Water
10
Show Support For Renewable Energy - Join Photo At Wagga – 12.30 Sat 1 May 30-Apr- Civic Centre...
10
23-AprCSU Green - Sponsoring 5 Students For OzGreen YouthLead 3-day Workshop
10
16-AprCSU Green - Energy Efficiency Improves Across CSU
10
25-MarCSU Green; Progress In Efficiency Of CSU Vehicle Fleet
10
CSU Green - State Boost To Energy And Water Efficiency Project At Wagga
5-MarWagga Campus...
10
22-FebLast Chance For Personal Ewaste - Drop Off Week - Wagga
10
15-FebPersonal Ewaste Collection This Week - Wagga
10
Ewaste Drop-Off Week At Wagga Campus 15-19 Feb
9-Feb-10
21-DecCSU Green - Try CSU Electronic Christmas Card
09
1-DecCSU Green; DIT Making A Difference
09
13-NovCSU Green; Filing Fling; How Many Reams Reams In Your Office?
09
30-OctCSU Green; First CSU Sustainability Grant Project Completed – Rainwater Tank
09
16-OctCSU Green; CSU Part Of Global Sustainability Declaration
09
Youth Lead Environment And Leadership Camp - For Young People
7-Oct-09
CSU Green - Sustainability Check-Up - How Are You Doing?
25-SepFreetrade Coffee Served By CSU Catering - Wagga
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CSU Green; Youth, vote on climate change future
CSU Green – Saving ‘Embodied Energy’
CSU Green; Free Government home energy assessments...
CSU Green; Water Saving Initiative - Orange
CSU Green - Tried The CSU Car Pooling Forum
CSU Green - Saving Energy - Computer - Turn off At Night ...
Invitation - Wagga Campus Environment Day 4 June
Conference - CSU Green; Student Sustainability
CSU Green - Tracking CSU’s Progress With Sustainability
CSU Green - Lights Off If Out For 10 Min Or More
Save Standby Power And Switch Off For Easter
Promoting Sustainability In The Uni Vehicle Fleet
Bus Information For Some Campuses
Don’t Forget To Switch Off
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09
11-Sep09
28-Aug09
14-Aug09
24-Jul09
3-Jul-09
19-Jun09
28-May09
22-May09
8-May09
24-Apr09
9-Apr-09
20-Feb09
18-Feb09
24-Dec08

Appendix 3: Save power kits for borrowing from library
a) Copy of media coverage on CROW website
b) Extract from Wagga Wagga City Council paper noting that 500
library kits to be rolled out in NSW
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Appendix 3a

http://www.crow.org.au/node/3
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Appendix 3b

Report submitted to the Environmental Advisory Committee on Wednesday 17 November 2010.

RP-1

project will compliment work done in previous years around educating the community
on wood smoke, but will be expanded to encompass all types of air pollution
generated within the Local Government Area.
Home Energy Audit Kits from Wagga to Sydney
Since November last year Wagga Wagga City Library has been running a pilot of 5
Home Energy Audit Kits in partnership with the CROW (Climate Rescue of Wagga)
group, FOTL (Friends of the Library), and Council‟s Environment team. They are still
very popular and there are never enough kits to meet demand. With the dramatic
increase in the price of electricity there is an identified need for people to learn how
to save power and money.
Throughout the last six months the Wagga Wagga City Library has liaised with the
NSW Government Department of Climate Change and the Environment about
developing a state wide pilot of these kits. In addition the State Library has been
engaged to promote a survey of public libraries to see if they would be interested in
taking up the offer to loan Home Energy Audit Kits. Libraries are ideally suited to
track usage through the Library Management system and to collect feedback from
customers.
As a result of this engagement Wagga Wagga City Library and CROW have been
instrumental in attracting State Government funding for the Home Energy Audit Kits
and the creation of a six month state wide pilot. The NSW Government Department
of Climate Change and the Environment have confirmed that a state wide rollout was
imminent. There will be 500 kits available state wide and there will be a competitive
expression-of-interest process to select which libraries will participate in the pilot.
This is a great opportunity for all of the 14 branches of Riverina Regional Library to
be part of the pilot including further kits for Wagga Wagga City Library.
Marshalls Creek Rest Area
The Murrumbidgee River provides significant passive recreational opportunities for
both residents and visitors. Its value has been recognised by Wagga Wagga City
Council with the development of the Riverside Master Plan. The River Bikeway is a
pathway used by walkers, joggers and cyclists along the southern bank of the River.
Riverina Water County Council has co-ordinated the construction of a Rest Area
based on a design by Landscape Architect Alex Dalglish. It is sited adjacent to the
River Bikeway at the junction of Marshalls Creek and the Murrumbidgee River
(behind the Country Energy Depot on Hammond Avenue). The project is being
funded by Riverina Water, Country Energy and Wagga Wagga City Council.
Construction has been undertaken by Riverina Water and the Maldhangilanna River
Restoration team.
The Rest Area has an interesting history and is situated on land previously owned by
The Southern Riverina County Council (the Electricity depot was opened on this site
in 1968) and later split between Riverina Water and Country Energy who still have
major depots and facilities located there. Across Marshalls Creek from the Rest Area
is the Waterworks. The original brick pump house dates back to the 1880s and is still
used today as a pump house by Riverina Water. It was also the site of Wagga
Wagga‟s first electricity power station in the 1920s.
The following photos illustrate the development. Interpretive signage is still being
prepared and will be installed at a later date. An opening to recognise the project will
be organised in the near future with all relevant organisations involved.
Environmental Advisory Committee - Wednesday 17 November 2010
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Appendix 4: Sustainability Showcase flyer
(an initiative of CROW & Wagga Wagga City Council)
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Appendix 5: Flyer for renewables expo with focus on Beyond Zero
Emissions’ Zero Carbon Australia plan
(another initiative of CROW & Wagga Wagga City Council)
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9:00 AM

Stall opens
Riverina TAFE “Turn Your Place Green” Sustainability Trailer




10:00 AM

Water and energy saving tips
Reducing waste
Lowering environmental footprint

Beyond Zero Emissions talk presented by Nigel Hancock:
A ten year clean energy blueprint for Australia





10:30
11:00

The national picture
The technologies
How regional Australia will benefit from the clean energy
revolution
The step by step plan for 100% Renewable Energy developed
in conjunction with University of Melbourne
Rob Sheather: How and why to choose a Solar PV deal
Jarra Hicks, Community Power Agency:




How Communities are building their own Renewable
Energy World perspectives on community owned power
How Australian communities are benefitting from
community owned power generation

11:30

Nigel Hancock, Beyond Zero Emissions

12:00

Jarra Hicks, Community Power Agency

12:30
1:00

Rob Sheather
Stall closes
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Appendix 6: 100% renewable and solar photovoltaic bulk-buy report
and recommendation
Extract from Council papers showing Energy Efficiency and Emissions
Reduction sub-committee submission to Wagga Council
Environmental Advisory Committee (23 November 2011)
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Report submitted to the Environmental Advisory Committee on Wednesday 23 November 2011.

RCM-1

REPORTS FROM COMMITTEE MEMBERS
Subject:

ENERGY EFFICIENCY AND EMMISIONS REDUCTION SUBCOMMITTEE

Author:

Adlong, William

Recommendation
That the Committee
a

receive a presentation from Jims Rees outlining the Beyond Zero
Emissions 100% Renewables plan for Australia

b

receive and note the report

c

recommends Council investigate the coordination of a photo-voltaic
system bulk-buy and installation program for the Local Government Area
in partnership with interested community members and groups

d

recommends Council coordinate a community forum in Wagga Wagga
during 2012 on the Beyond Zero Emissions 100% Renewables plan for
Australia, in partnership with interested community members and groups

e

recommends Council promote the vision of 100% Renewables whenever
practicable, as a context for local environmental actions and in fulfillment
of its commitment to education on climate change, in partnership with
interested community members and groups

Report
100% Renewables for Australia
Beyond Zero Emissions (BZE), a non-profit organisation in partnership with the
University of Melbourne Energy Institute, has produced a plan for 100% renewable
energy generation in Australia (available here1). Many professional engineers have
contributed, pro bono, to the BZE 100% renewable plan. The implementation of this
plan would not only have environmental benefits, but would create economic
opportunities for regional cities such as Wagga Wagga.
The plan promotes Concentrated Solar Thermal power (CST), which can be stored,
making it one of the ways that renewables can provide baseload power (i.e. power
that is available 24 hours per day).

1

http://beyondzeroemissions.org/zero-carbon-australia-2020
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RCM-1

Photo - CST (Concentrated Solar Thermal) plant in Spain
(Stationary Energy Plan2, Beyond Zero Emissions, p. 27).
The plant can store heat in molten salt in a tank overnight to
generate electricity in a turbine.
There are currently at least three national groups with a focus on large-scale
baseload solar thermal plants as a way for Australia to achieve 100% renewables.
The groups are: Beyond Zero Emissions3, the group 100% Renewables4; and the
Australian Youth Climate Coalition (AYCC) with its Repower Australia campaign5. In
the past three years the Young Environmentalist of the Year has been from the
above three organisations:
2009 Anna Rose, Amanda McKenzie and Ellen Sandell Australian
Youth
Climate Coalition
2010 Matthew Wright
Beyond Zero Emissions
2011 Lindsay Soutar
100% Renewables
The Beyond Zero Emissions plan (again, developed by engineers) is costed and
shows that, even if the aim were to implement 100% Renewables within 10 years,
the costs would be affordable. The total yearly cost over ten years is similar to the
yearly costs of housing/contents insurance. But much less than this is needed from
the public or government as the paybacks for private investment are substantial. In
the long term the 100% renewable vision, as there are no ongoing fuel costs,
compares favourably with the business as usual scenario.
Other benefits of the renewable plan include:
the „merit order effect‟ in which renewable generation, like that of wind, tends to
lower the spot cost of electricity (and subsequent charges to consumers)
because, with its low marginal cost (i.e. no cost of fuel), the renewables are
provided at peak times more cheaply than gas or coal energy6 ;
less vulnerability to shortages or price increases in gas or foreign oil.
A Wagga Environmental Strategy initiative is to “Continue to participate in nationally
recognised environmental sustainability management initiatives” (SWW6). The best
2

http://media.beyondzeroemissions.org/ZCA2020_Stationary_Energy_Report_v1.pdf
http://beyondzeroemissions.org/zero-carbon-australia-2020
4
http://www.100percent.org.au/content/plans-100-renewable-energy
5
http://aycc.org.au/repoweraustralia/
6
Explanations of the „merit order effect‟ are available in documents from:
the International Energy Agency – IEA, pp. 17-19
http://www.iea.org/papers/2011/interactions_policies.pdf;
the European Wind Energy Association – EWEA, see pp. 9-12 of
http://www.ewea.org/fileadmin/ewea_documents/documents/publications/reports/MeritOrder.pdf
3
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environmental management initiative is one that comprehensively addresses an
environmental problem. To manage our environment effectively, we need to know the
end point we are aiming for. We need to have a vision, and 100% Renewables
provides this. Beyond Zero Emissions provides details of an actual plan, which will
have particular benefits for regional Australia, where solar installations will be
located.
Much of the future anticipated by climate scientists is quite dire. While council or
community members may question such scientific forecasts, there is little question
that these forecasts are having a negative effect on the psychological well being of
residents, particularly our young people. It is no coincidence that the winners of the
„Young Environmentalist of the Year‟ for the last three years have been members of
organisations that are pushing for the 100% renewable vision. Residents need to
know that there is a vision for a comprehensive and credible solution to climate
change that can be practically implemented, even if it requires much effort and
dedication, and that actions are being taken toward that vision. Learning about (and
acting on) such a vision is exciting and brings hope.
One of the common misperceptions about renewable energy is that it cannot supply
baseload power. Residents need to have this misperception addressed. There are a
number of ways that renewable energy can be stored. One of the most effective of
these, as detailed in the Beyond Zero Emission plan (and noted by the CSIRO7, and
by the Clean Energy Council8) involves capturing the heat of focused sunlight in
molten salt, which is stored in tanks. The stored heat can then be used later to run a
steam turbine to generate electricity. The documents of Beyond Zero Emissions (and
again the CSIRO and Clean Energy Council) describe a number of successful large
scale solar thermal electricity plants with storage around the world.
A key feature of the 100 Renewable plan is energy efficiency, that is, making
households and businesses more energy efficient. This frees up disposable income,
which promotes the local economy. Household renewable electricity generation (such
as through rooftop solar panels) also draws money into the local economy. Fostering
participation in renewables also fits in well with Wagga Wagga‟s Evocities image.
With $10 billion to come to the Clean Energy Finance Corporation9 through recent
legislation (plus another $1.8 billion for renewables within ARENA – the Australian
Renewable Energy Agency10) significant funding will likely become available for
some of the Concentrating Solar Thermal plants proposed in the Beyond Zero
Emissions plan. While most of these are likely to be located further inland than
Wagga Wagga, a local campaign can alert local businesses to opportunities to be a
service centre for this emerging rural industry. The development of Wagga Wagga
engineering firms and other businesses may be fostered, by the implementation of
the plan, in ways that are part of good, widely coordinated environmental
management. (The Federal Opposition‟s policy also includes billions of dollars for
renewables.)
Participating in the 100% renewable plan also shows solidarity with fellow councils
around NSW that are seeking to find alternatives to coal seam gas extraction. The
7

http://www.all-energy.com.au/userfiles/file/Wes-Stein-121011.pdf
http://www.cleanenergycouncil.org.au/cec/misc/LSS-policy-roadmap
9
http://www.cleanenergyfuture.gov.au/clean-energy-finance-corporation-experts-appointed/
8

10

http://minister.ret.gov.au/MediaCentre/MediaReleases/Pages/RenewableEnergyEntersaNewArena.as
px
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renewable plan avoids the risks to prime agricultural land and underground water
supplies posed by coal seam gas extraction.
Wagga Wagga Sustainability Strategy CAE31 is to “Form partnerships with key
stakeholders to develop and implement climate change education”. An important
focus of climate change education is on solutions, such as how energy efficiency and
renewable energy generation can reduce greenhouse emissions. Local residents
need to know their actions form part of a practical solution for Australia.
It is recommended that Council organise a community forum for speakers from
Beyond Zero Emissions, 100% Renewable and AYCC‟s „Repower Australia‟ during
2012 to communicate to community members the 100% renewable vision for
Australia. This would also provide a good setting for communicating local initiatives
such as the solar PV bulk-buy program proposed below. Speakers, such as the
young environmentalists of the year above, could meet with businesspeople and
Charles Sturt University staff and students in a series of targeted sessions over a
day. An example of another speaker that Council could invite is one of the
managers/engineers from the solar thermal project being commissioned at Lake
Cargelligo that uses graphite to store solar energy11.
As part of a communication strategy of raising awareness about the important
context that the 100% renewable vision provides for local initiatives and climate
change education, Council could also include information about the 100% renewable
plan in its various environmental communications. For example, a brief explanation
or reference with link to the Beyond Zero Emissions plan could be included with:
Council‟s „green column‟ in the local newspaper;
Communications and documents of the Council‟s „Great Green Challenge‟;
Council‟s webpage about its environmental initiatives; and
Reports or media releases on Council‟s energy efficiency projects or
renewable generation (such as its solar PV panels).
Some of the reports on Council‟s project could come with a tagline “doing our part for
a 100% renewable Australia” (with a link for further information). By piggy-backing on
existing environmental communication strategies (in addition to the community forum
above), awareness of the 100% renewable plan and how it forms a context for local
action can be raised at virtually nil cost.
Details of the 100% renewable plan will be provided in a presentation at the meeting.
Photovoltaic (PV) Solar Bulk-buy Scheme
Since the lessening of State and Federal financial incentives for the installation of
solar photovoltaics (PV), installations in the state have slowed. To stimulate greater
local installations of solar PV and make them more attractive financially, the buying
power of a bulk-buy program could be employed. This could take several forms: e.g.
local investment in local solar PV „farms‟; or negotiating prices and installation and
providing information for a group of residents who express interest in installing solar
PV on their homes. Financially, the aim would be generally to provide an economic
return on investment or good payback period. Some local residents have expressed
an interest in facilitating a bulk-buy program for Wagga Wagga and interest has been
expressed in it at meetings of the local group CROW (Climate Rescue of Wagga).

11

http://www.engineersaustralia.org.au/news/lake-cargelligo-solar-thermal-power-station
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Council could work with partners such as these in the community to coordinate a
program.
Some of the community discussions around a bulk-buy scheme for Wagga Wagga
have focused on how to design the scheme so that it can benefit those who are most
vulnerable to rising energy costs, such as Department of Housing residents. State or
Federal funding may be available to assist in a bulk-buy scheme that assists such
community members.
Examples of community bulk-buy programs are:
the Bendigo Solar Hub12 (involving a number of towns in the area), which as
of November 2011 had received 870 expressions of interest13 for installations;
the Clean Energy for Eternity bulk-buy14 on the NSW South Coast;
the Ballarat Renewable Energy and Zero Emissions - BREAZE – bulk-buy
scheme15;
and that organised by the Warrnambool Council16.
Other community examples are available online. These schemes allow residents to
contribute to the environment and feel some connection to an overall program of
renewables for Australia, as well as gain a financial return and protect themselves
from rising energy costs. The many schemes that have run in Australia mean there
are many contacts and sources of information for those setting up new schemes.
‘Community Power Conference: Australian Communities Taking Charge of
their Energy Use’ (Bendigo 14-15 November)
Our WWCC Environmental Sustainability Officer Lisa Schofield and EAC member
Jim Rees attended this conference. Jim will give a brief verbal report on relevant
aspects of the conference to the EAC meeting. A number of Victorian communities
with experience in solar PV bulk buy programs will be represented there.
Info on the conference can be found at:
http://www.centralvictoriasolarcity.com.au/special-projects/communitypower/
Acknowledgement
Acknowledgement to Energy and Emissions Sub-committee members Gordon
Murray and Jim Rees for their part in the writing of this report.
Links to Environmental Sustainability Strategy
SWW6 - Continue to participate in nationally recognised environmental sustainability
management initiatives
CAE31 - Form partnerships with key stakeholders to develop and implement climate
change education
CAE27 - Form partnerships with key stakeholders to support the development of
alternative energy generation strategies and technologies
Links to Strategic Plan
GOV1 - Lead the region into the future
12
13

http://www.goldfieldssolarhub.org.au/

http://www.bendigosustainability.org.au/index.php?option=com_content&task=view&id=61&Itemid=60
14
http://austcom.org.au/1404.html
15
http://www.breaze.org.au/groups/bulk-buy?start=3
16
http://www.warrnambool.vic.gov.au/index.php?q=node/118
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The carbon tax in perspective
A little under half of the increases in regional NSW electricity prices in July 2012 will be due to
the carbon tax (according to the Independent Pricing and Regulatory Tribunal - IPART1). This will
mean that about 2 cents of the ≈31 cents paid per kilowatt hour (kWh) will be due to the
carbon tax.
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The carbon tax translates into about $5 per week extra energy costs for the average residential
customer (including both gas and electricity)2. Government compensation for households,
which will be just over $10 per week on average, is about double the energy price increases for
most households due to the carbon tax3. In addition to providing for increases in energy prices

1

See the IPART factsheet
http://www.ipart.nsw.gov.au/files/28a1b5ea-976b-47b9-b5f7-a06f00795114/Fact_Sheet__Consumer_summary_of_final_decision_-_June_2012.pdf
or the IPART full report
http://www.ipart.nsw.gov.au/files/a73eff3a-91ba-4150-b90d-a06f00a603a2/Final_Report__Changes_in_regulated_electricity_retail_prices_from_1_July_2012.pdf
2
See p. 6 of the ‘Overview of the Clean Energy Legislation’, which can be accessed from
http://www.cleanenergyfuture.gov.au/clean-energy-future/an-overview-of-the-clean-energy-legislativepackage/#content03
3
see pp. 75-76 of the IPART report above or p. 6 of the ‘Overview of the Clean Energy Legislation’ above
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caused by the carbon tax, the government compensation is enough to cover the likely increases
on other items (for low and middle income households).
Over the past six years retail electricity prices have increased by around 70%4. These increases
have been mostly the result of increased expenditure on transmission and distribution
networks. (The various renewable energy schemes - including the feed-in tariff - have also
contributed to increases, but are only about 4% of the total retail electricity price.5) IPART and
the Garnaut Climate Change Review6 indicate that there are incentives for overinvestment in
transmission and distribution networks as the regulatory system provides a return on
investment that is higher than the costs of borrowing. IPART would like to change regulations
in order to lessen the incentives for unnecessary investment in networks and to lower prices; it
states that “customer bills are 7 to 9 per cent higher than they would be if [prices were] set in
line with market-based prices.”7

4

See IPART report linked above (p. 82)
See the Australian Electricity Market Commission report (e.g. p. 29) at
http://www.aemc.gov.au/market-reviews/completed/possible-future-retail-electricity-price-movements-1-july2011-to-30-june-2014.html
6
http://www.garnautreview.org.au/update-2011/garnaut-review-2011/chapter11.html
7
Sydney Morning Herald, 15 June 2012, Regulator could have halved 18% rise with more power
http://www.smh.com.au/environment/energy-smart/regulator-could-have-halved-18-rise-with-more-power20120614-20d5s.html
5
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Appendix 8: What is ‘fair and reasonable’ solar photovoltaic feed-intariff? At what purchase price is solar PV a good investment?
Extract from Council papers showing Energy Efficiency and Emissions
Reduction sub-committee submission to Wagga Council
Environmental Advisory Committee (22 February 2012)
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REPORTS FROM COMMITTEE MEMBERS
Subject:

ENERGY EFFICIENCY AND EMMISIONS REDUCTION SUB
COMMITTEE

Author:

Adlong, William

Recommendation
That the Committee
a

Receive a verbal update and background from William Adlong, Gordon
Murray and Jim Rees on issues related to the written report

b

Receive and note the report

Report
What is ‘fair and reasonable’? Solar PV feed-in tariffs compared to unfair costs
currently embedded in the electricity system
The NSW „feed-in tariff‟ (a premium guaranteed for generation of electricity from solar
PV and other renewables) was reduced and then terminated for new installations in
the last 1-2 years. The state government has asked IPART (Independent Pricing &
Regulatory Tribunal of NSW) to conduct a review to determine what price constitutes
a „fair and reasonable feed-in tariff‟. IPART‟s draft paper1 (Dec 2011) suggested that
$.08-.10/kWh was reasonable. Currently there is no NSW mandated payment for
electricity from systems installed after the end of the FIT program. Some retailers
offer premiums voluntarily, but retailers are not required to pay anything for electricity
generated by solar PV systems. (Electricity from solar installations can, however,
offset household energy use and costs, and may earn
During the last year there has been some negative press about feed-in tariffs and
their effect in raising prices for other customers. In actuality, the feed-in tariff (FIT) is
only a small percentage of the total price paid by consumers, as shown in the
following graph of the Clean Energy Council. The graph shows the yearly cost of the
FIT for the average household as $36 in 2011 rising to $37 in 2020. This is a small
component (approximately 2.3%) of the average yearly bill.

1

http://www.ipart.nsw.gov.au/files/Draft%20Report%20-%20Solar%20feed-in%20tariffs%20%20November%202011.PDF
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(Source - Clean Energy Council, 2011, „Clean Energy Australia Report‟2, p. 16)
An Australian Electricity Market Commission report3 (p. 29) shows the influence of
the FIT to be even less; the report shows the FIT as between 1.8% and 1.92% of the
retail price of electricity in 2013.
To put the cost of the FIT in perspective, it is worth considering that, under the
current electricity system, some electricity consumers have to subsidise energy
consumption of other consumers. The AEMC (Australian Energy Markey
Commission) report mentioned above shows that when consumers install airconditioners (or other devices) that add to peak demand, additional investment is
required to augment the network. Such network investment is a large component of
recent electricity price increases. The cost of system augmentation for each 1 kW of
air-conditioning is quantified as $2,500 in a 2009-2010 performance report from
Country Energy4 (ND, p. 24), $3,000 by a CSIRO Intelligent Grid report5 (2009, p.
2

http://www.cleanenergycouncil.org.au/cec/resourcecentre/reports/cleanenergyaustralia

3

http://www.aemc.gov.au/Media/docs/Master%20document%20-%20CoAG%20Pricing%202011%20%20Final%20Report%20-%20EPR0025%20as%20at%2012%20December%202011-569fdd7a-1de6433b-96b0-a0334d29095d-2.PDF
4

http://www.essentialenergy.com.au/asset/cms/pdf/electricitynetwork/CE_NPR_0910.pdf

5

http://www.csiro.au/Outcomes/Climate/ReducingGHG/~/media/CSIROau/Flagships/Energy%20Transformed%20Flagship/IntelligentGridReportFullRep
ort_ETF_PDF%20Standard.pdf
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127) and $3,500 by the Federal Government Draft Energy White paper (2011, p.
175)6. Thus a typical 2 kW air-conditioner requires an investment of $5,000$7,000 to assure that the electricity grid can handle the additional demand at
periods of peak demand (such as a very hot summer afternoon). As noted in the
Draft Energy White Paper (referred to above) (p. 175):
“Network and generation capacity is built to provide a very high level of reliability under peak
demand, even when this additional capacity may only be used for a fraction of the time. For
example, in 2008–09 in Victoria, about 25 per cent of network capacity was used for only 10
days.”
So low energy using consumers pay charges arising from infrastructure necessary for
higher energy users. Given this, it does not seem unreasonable that households pay
about 72 cents per week for something that promotes a public good. Solar PV
installations grew dramatically in recent years when most of the states‟ feed-in tariffs
were in place. From 2008 through the first nine months of 2011 the cumulative
installed capacity of solar PV in Australia increased 35 times – see Clean Energy
Council figure below. This has created many jobs, as well as reduced emissions. The
emissions savings from Australia‟s solar PV capacity is equivalent to taking 320,000
cars off the road.

(Clean Energy Council, 2011, Clean Energy Australia Report7, p. 7)

At what purchase price is solar PV a good investment?
We cannot answer this question comprehensively without knowing a number of
details about a system someone is considering and their circumstances. We can,
however, calculate the return that someone could generally expect from a system
and hence the purchase prices that would normally have reasonable payback
periods.

6

www.energywhitepaper.ret.gov.au

7

http://www.cleanenergycouncil.org.au/cec/resourcecentre/reports/cleanenergyaustralia
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Solar systems installed in Wagga on a good, northerly oriented, site could be
expected to generate about 1,570 kWh of electricity per year. Solar PV is usually set
up so that electricity generated is first used for consumption in the site. If there is
more electricity generated than is used within the site, the excess is „exported‟ to the
grid to be used by other customers. (Of course electricity generated may also be less
than the consumption in the site.) According to a recent IPART factsheet8 (p. 3), “on
average customers [households with 1–2 kW solar systems] will consume around
two-thirds of the electricity at the times that is generated by their PV units.” Such
energy used on site offsets the retail cost of electricity (plus GST) for the
householder. A typical retail electricity price with Country Energy (or Essential
Energy) is about $0.26/kWh; nearly $0.29/kWh when GST is added. Thus the
expected savings on a 1kw solar system would be about 1570*(2/3)*$0.29, i.e. about
$302 per year. A household should also benefit from any feed-in tariff, which we
might assume to be $0.10/kWh, within the range suggested by IPART. Such a FIT
would add about $50 return per year in the scenario above, bringing the total savings
plus returns to $350 per year. If an investor viewed a simple payback period of 7
years as reasonable, then a price of $2,450 for a 1 kW system would probably seem
good. With current rebates, there are solar systems around this price range.
There are a number of factors that could change these calculations, such as the
quality of the panels, any shading on the installation, etc. However, the calculations
should prove informative for our discussions about bulk-buy programs that we may
support.
The organisation ‘Starfish’ not available for coordinating bulk-buy program
It had been suggested that the organisation Starfish might coordinate the community
consultations, negotiations with solar PV vendors and installers and other elements
of a bulk-buy program in Wagga. I understand from their representative Adam
Blakester that, since the ending of the NSW feed-in tariff, they have shelved their
work toward bulk-buy programs. Starfish‟s approach involved participants in
dedicating energy and funds to further sustainability projects in the region and so
may have been dependent on the more generous, now-discontinued, feed-in tariff.

8

http://www.ipart.nsw.gov.au/files/a60afff0-4c1a-4262-b06d-9fbe00c66af2/Fact_sheet__Customers_with_solar_PV_units_in_NSW_–_producing_and_consuming_electricity_-_Solar_Feedin_Tariffs_-_Website.pdf
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This submission was available online before the September 2013 change of national
government: http://www.ret.gov.au/energy/Documents/ewp/draft-ewp2011/submissions/133.%20ClimateRescueWaggaInc.pdf
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15 March 2012
Energy White Paper Secretariat
Dept of Resources, Energy and Tourism
Secretariat.EWP@ret.gov.au

Submission to the Draft Energy White Paper
Dear Sir/Madam,
Thank you for the work that has gone into the Draft paper. Climate Rescue of Wagga Inc. endorses the
following material prepared by William Adlong and calls for the views in it be acted on in the
preparation of the white paper.
Please reconsider and update the estimates of costs for solar PV that are the basis for the calculations in
the paper. Costs have recently declined so dramatically 1 that forecasts have become quickly outdated.
The draft paper’s estimates of PV costs for 2030 are very much higher than costs reported and forecast
by other credible organisations. The International Energy Agency’s (IEA) Technology Roadmap: Solar
photovoltaic energy 2 , for example, shows current costs to be about one half of those of the draft Energy
White Paper (EWP). The draft EWP’s anticipated costs for solar PV for 2030 seem to be similar to those
the IEA document and others 3 list as current prices. If, as it appears, the draft EWP costs are significantly
overestimated, then there will be not only much more deployment of PV to 2050 but other implications
as well that need to be thought through for the final EWP. Please liaise closely with Australian industry
groups such as the Australian Photovoltaic Association (APVA) and the Australian Solar Energy Society
(AUSES) to get updates on prices for systems. The prices from the ACT solar auction 4 should provide a
good representation of current prices.
Consider and model the effects of PV reaching grid parity throughout Australia. The IEA Technology
Roadmap Solar photovoltaic and other sources 5 6 7 anticipate grid parity being reached in many nations
(particularly sunny ones like Australia) before 2020. As the draft EWP points out on p. 41, lower
renewable energy costs can be game changing. If solar is actually cheaper for householders than
electricity on the grid, how much will deployment grow? The deployment of over 1GW of solar PV in the
1

The IPCC notes that “PV system prices fell by 40% between 2008 and 2009” (p. 847). IPCC Special Report on
Renewable Energy Sources and Climate Change Mitigation, 2011, http://www.ipcc.ch/pdf/special‐
reports/srren/srren_full_report.pdf
2
IEA Technology Roadmap: Solar PV http://www.iea.org/papers/2010/pv_roadmap.pdf
3
E.g. Hearps, P., & McConnell, D. (2011). Renewable Energy Technology Cost Review Melbourne Energy Institute.
http://energy.unimelb.edu.au/index.php?page=technical‐publication‐series
4
ACT Solar auction ‐ http://www.environment.act.gov.au/energy/solar_auction
5
Branker, K., Pathak, M. J. M., & Pearce, J. M. (2011). A review of solar photovoltaic levelized cost of electricity.
Renewable and Sustainable Energy Reviews, 15(9), 4470‐4482.
6
UNEP. (2011). Global trends in renewable energy investment 2011: United Nations Environment Program and
Bloomberg New Energy Finance,
http://www.unep.org/pdf/BNEF_global_trends_in_renewable_energy_investment_2011_report.pdf
7
EERE. (2010). Draft ‐ Solar Vision Study: Executive Summary: Solar Energy Technologies Program, Office of Energy
Efficiency and Renewable Energy; U.S. Department of Energy (DOE),
http://www1.eere.energy.gov/solar/pdfs/svs_executive_summary.pdf
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last year or so in Australia shows that the levels of deployment can be significant. There could also be a
compounding effect as increasing deployment would also lead to learning‐by‐doing cost reductions
(draft EWP, p. 211).
The ‘peer effect’ will also accelerate the inclination of people to install solar panels. Bollinger &
Gillingham’s (2011) research 8 showed that a 1% increase in installations of solar PV in a neighbourhood
resulted in a 1% increase in the rate of installation. Given that solar installations in Australia have
increased by 35 times 9 in three years, this non‐cost factor may have a significant accelerating effect on
further installations.
The IEA Technology Roadmap‐ Solar PV (2010) even anticipates costs of electricity from utility scale PV
installations in some areas of high irradiation to start to be competitive with wholesale prices about
2020. Similarly, US Energy Secretary Steven Chu (2012) has indicated that the ‘US Advanced Research
Projects Agency – Energy’ anticipates utility scale solar PV being competitive with fossil fuels within ten
years 10 . Many analyses show the cost of PV then continuing to progress lower along the cost curve.
Please also update the draft EWP costs given for wind energy and make alterations to the paper based
on the consequences of these lower prices. Again, the draft EWP’s anticipated wind energy costs in 2030
appear to be similar or higher than the costs listed as current (in 2009) by the IEA in its Technology
Roadmap: Wind Energy 11 . US Energy Secretary Chu [in reference provided above] recently described
wind as currently having a lower levelised cost of electricity (LCOE) than coal. Similarly, the US
Department of Energy’s (2011) Wind Technologies Report 12 suggests costs much lower than those in the
draft EWP. With wind prices also expected to continue falling (e.g. IEA 2009 13 ), the penetration of wind
in Australia is likely to be much larger than forecast in the draft EWP.
The greater penetration of variable renewable generation from wind and solar PV will call for flexible
electricity generation sources that can respond quick, i.e. ramp generation up or down quickly 14 .
Because of its high ramp rate, concentrating solar thermal (CST) generation with storage is more flexible
than coal power generation and can enable the integration of more variable renewable generation in
the grid. These grid services add to the value of CST with storage. The potential for CST in Australia is

8

Bollinger, B., & Gillingham, K. (2011). Peer Effects in the Diffusion of Solar Photovoltaic Panels,
http://www.yale.edu/gillingham/BollingerGillingham_PeerEffectsSolar.pdf
9
CEC. (2011). Clean Energy Australia Report: Clean Energy Council,
http://www.cleanenergycouncil.org.au/dms/cec/reports/2011/Clean‐Energy‐Australia‐Report‐
2011/Clean%20Energy%20Australia%20Report%202011.pdf
10
See Chu’s keynote at http://www.youtube.com/watch?v=Y0gXX9QWA0U&feature=relmfu or read summary at
http://reneweconomy.com.au/2012/now‐us‐says‐solar‐pv‐to‐be‐cheaper‐than‐fossil‐fuels‐by‐2020‐2020
11
IEA (2009), Technology Roadmap: Wind Energy,
http://www.ieawind.org/wnd_info/IEA_Paris/Wind_Roadmap.pdf
12
http://www1.eere.energy.gov/wind/pdfs/51783.pdf
13
IEA (2009), Technology Roadmap: Wind Energy,
http://www.ieawind.org/wnd_info/IEA_Paris/Wind_Roadmap.pdf
14
NREL (2011) Enabling Greater Penetration of Solar Power via the Use of CSP with Thermal Energy Storage,
http://www.nrel.gov/docs/fy12osti/52978.pdf
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likely to be much greater than anticipated in the draft EWP. Costs of CST are expected to be competitive
with fossil fuel generation in some circumstances by 2020 and more widely by 2030 15 16 17 18 .
While, in the short term, investment in renewables may be more costly, in the long term it may well be
less expensive. The IPCC’s (2011, p. 849) Special report on renewable energy sources expresses this
principle well (which was unfortunately not integrated in the Productivity Commission’s 2011 report on
the costs of carbon abatement strategies):
“A least‐cost approach towards a decarbonized economy therefore should not focus
solely on the additional costs that are incurred until the break‐even point with other
technologies has been achieved (learning investments). After the break‐even point,
the innovative technologies considered are able to supply energy with costs lower
than the traditional supply. As these costs savings occur then (after the break‐even
point) and indefinitely thereafter, their present value might be able to compensate
the upfront investments ...”
We ask that the EWP structure its planning with more regard for and valuing of this principle.
We ask that you revise the EWP in the light of the considerations above, especially the fact that there is
evidence that a number of renewable generation options will be competitive with fossil fuel generation
within 10‐15 years and investments in the meantime in these technologies will pay dividends for
Australia in a number of ways.
Sincerely,

Climate Rescue of Wagga Inc.
Per Stephen James, chair.
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