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Abstract

The concept of transformation in relation to climate and other global change is increasingly receiving
attention. The concept provides important opportunities to help examine how rapid and fundamental
change to address contemporary global challenges can be facilitated. This paper contributes to
discussions about transformation by providing a social science, arts and humanities perspective to
open up discussion and set out a research agenda about what it means to transform and the
dimensions, limitations and possibilities for transformation. Key focal areas include: (1) change
theories, (2) knowing whether transformation has occurred or is occurring; (3) knowledge production
and use; (4), governance; (5) how dimensions of social justice inform transformation; (6) the limits
of human nature; (7) the role of the utopian impulse; (8) working with the present to create new
futures; and (9) human consciousness. In addition to presenting a set of research questions around
these themes the paper highlights that much deeper engagement with complex social processes is
required; that there are vast opportunities for social science, humanities and the arts to engage more
directly with the climate challenge; that there is a need for a massive upscaling of efforts to
understand and shape desired forms of change; and that, in addition to helping answer important
guestions about how to facilitate change, a key role of the social sciences, humanities and the arts
in addressing climate change is to critique current societal patterns and to open up new thinking.
Through such critique and by being more explicit about what is meant by transformation, greater
opportunities will be provided for opening up a dialogue about change, possible futures and about

what it means to re-shape the way in which people live.

Introduction

Climate change, combined with other global issues, such as a growing population, health, food and
water security, inequitable management of resources, and rising consumption in an ever more
interconnected world, are posing significant threats to human well-being (Fischer et al., 2012;
Kjellstrom and McMichael, 2013; Steffen et al., 2015). Such unprecedented global challenges are
contributing to an increasingly complex, uncertain world that we cannot fully understand or control
(Sardar, 2010). Like many other contemporary societal challenges, such as obesity and addiction,
climate change is a product of three hundred years of scientific and technological advances that
have enabled massive extraction of the planets resources and shaped social practices, cultures and
trajectories of change (Archer, 2013; Hanlon et al., 2012; Shove, 2010). While scientific and
technological advances have produced many benefits, many current global challenges cannot be
resolved solely by the same kinds of approaches that created them. Instead, structural, social and
cultural changes will be needed across societies, including reconsideration of deeply held beliefs,

assumptions, and paradigms, and those about what it means to be human (O'Brien, 2011; O'Brien
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and Sygna, 2013). Growing recognition of the need for rapid and substantial change to address

contemporary issues like climate change have led to the emergence of the concept of transformation.

The concept of transformation creates both challenges and opportunities. On the one hand, current
use of the term is often vague or ambiguous and there is a need for a more rigorous approach to its
application (Feola, 2015). On the other, the concept provides important opportunities for raising the
stakes and highlighting the need for rapid and extensive societal change in response to global
challenges like climate change (O'Brien, 2012). If the latter is the intention, then the concept will be
more effective if it is used to stimulate creative thought and help challenge assumptions about the
kinds of change needed and how they can be realised.

While there has been extensive consideration of bio-physical dimensions facing the planet,
transformation in relation to climate change is essentially a social process (ISSC and UNESCO,
2013). As yet, however, there has been limited critical analysis of the concept. This paper therefore
examines diverse themes relating to transformation and outlines a new research agenda for
transformation in relation to climate change from the perspective of the arts, humanities and social
sciences. The paper is the outcome of a facilitated two day workshop and follow-up activities held
by the ‘Society Theme’ of the Scottish Funding Council’s university pooling initiative: the Scottish
Alliance for Geoscience and Society (SAGES). The workshop brought together 20 academics from
diverse backgrounds (e.g. anthropology, geography, cultural studies, politics, economics, ecology,
and environmental science) and those working in knowledge brokering and policy engagement with

interest in climate change.

Covering all aspects relating to transformation is beyond the scope of a single paper. We therefore
focus on nine key themes (Table 1) chosen because they: (a) have so far received limited attention
in relation to transformational change; (b) go beyond technical aspects to wider issues of
transformation; (c) critique and open up thinking about the underlying premises and assumptions
that need to be considered when engaging with transformation; and (d) cover a breadth of issues
relating to how transformation is understood, what needs to be transformed, the processes involved,

and the possibilities and human limitations for transformation.

The paper first outlines the concept of transformation used by the authors to frame the rest of the
paper. The sections then build on each other, starting with some of the least, and moving towards
the more contentious aspects. Each section provides guidance for future research, summarised in

the conclusion as a set of new, provocative questions that form the overall research agenda.



Table 1: Key themes related to societal transformation explored in the paper

Theories of change to help understand and inform transformation
Methods of monitoring and evaluation to help inform when transformation has occurred or is occurring

Knowledge production and use for transforming world
Modes of governance for encouraging transformation

How understanding social justice can assist transformation
Overcoming limits to human nature for transformation
The role of the utopian impulse for transformation

Approaches to new futures

© 0o N o g prw DR

Transformation of human consciousness

The concept of transformation

Transformation has been defined in many ways (Feola, 2015). In some cases, emphasis is placed
on transformation as being a social process (social transformation), as something goal oriented with
purpose (deliberate transformation), or on transitions in society and science and technology relations
(social technical transformation and transitions) (Feola, 2015; ISSC, 2012; Markard et al., 2012).
Importantly, whether something is considered to have transformed is inherently subjective and
relative: What is significant change to one person may not be significant to another. Finding a single
agreed definition is therefore not possible and, as for other concepts, may not be desirable (Ison et
al., 2013). Instead, the onus needs to lie on those using the concept to be explicit about how they
are interpreting and applying it.

We view transformation to be a broad concept that includes social, environmental and technical
domains that revolve around three key dimensions: (1) the intensity or quality of the change (depth
of change); (2) the distribution of change (breadth of change); and (3) the timeframe through which
a change occurs (speed of change). The relevance of these three dimensions in determining whether
change is considered transformational is then determined by the issues of concern. For example, a
significant or qualitative change may be perceived to have occurred in the beliefs of a single
individual. Yet whether this is considered to be transformation also depends on the speed and
distribution of that change. In relation to climate change, change in a single individual might not be
considered transformational because climate change also requires marked changes (depth) in many
aspects, quickly (speed), in diverse aspects like lifestyles, social practices, technological and
infrastructure across societies and geographies (breadth). The issue of concern therefore has a
bearing not just on how much change is needed for a change to be considered to be transformational,
but also how widely and quickly the change needs to occur. As with other concepts (e.g. resilience),
invoking the concept of transformation therefore requires users to be explicit about from what, and

to what something is being transformed.



The depth of transformation in relation to climate change can apply to many different aspects, social
scales and processes. Considering all aspects is beyond the scope of this paper. Some of the key
areas, however, might include changes in individuals (e.g. significant changes in their understanding
of person-world relationships); institutions (e.g. taking an institution in a fundamentally new direction,
with a basic change in character, configuration, structure and outcomes); procedures (e.g. major
legal or regulatory reforms that have a significant bearing on society); governance (e.g.
fundamentally different ways of governing) economies (e.g. alternatives to those based on
assumptions of growth), or processes (e.g. the way something is brought about, such as
participatory, inclusive, genuinely led by values that recognise fundamental human-environment
relations). Transformation is therefore primarily a social process, albeit while also requiring
environmental sustainability at its core. Some of the issues above, such as the need for changes in
knowledge production systems, governance systems and social consciousness, are explored in later

parts of this paper.

In this paper we also assume that transformation of society to respond to climate change will often
require structural and systemic change. This could be transformational change towards improving
capacities and dispositions of humans to better manage the behaviour of system dynamics to retain
feedback structures and processes (Walker et al., 2004) or transformation to alter the feedback
structures to create fundamentally new system dynamics (Gallopin, 2006). Either of these kinds of
change will involve some kind of transition, irrespective of how fast these transitions occur. For
example, while rapid transformations in energy production systems to reduce carbon emissions is
needed, it would still involve some period of transition to achieve it. This may occur more directly as
a step change with a rapid transition or through multiple increments over time (Rickards and Howden,
2012). Again, the issue of concern and timeliness determines whether accumulative increments
might be considered to be transformational or not. Making dualistic distinctions between
transformation and incremental change is therefore simplistic without reference to the issue of

concern and the depth, breadth and speed of change required.

Finally, climate change also implies a need for deliberate approaches to social transformation
(O'Brien, 2012). While many transformations are emergent and dependent on wider societal
cultures, structures and systems (Spaargaren, 2011; Tibbs, 2011), this emergence can occur
through perceptual shifts in thinking, norms, beliefs and behaviours (Fischer et al., 2012), many of
which can be influenced by deliberate practices and intent (Daniels, 2010a; Frame and Brown,
2008). This leads us to take the view in this paper that intentional transformative change is possible
and that humanity is not entirely a slave to its past or current circumstances and trends. Questions
do, however, remain about the capacity for human societies to induce the changes at the rates
needed to overcome the climate change problem (O'Brien, 2012). If social change is intended to be
directed in some way, then this also raises questions about for whom transformation is intended and
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about who decides what this direction should be. Some of the issues relating to deliberate
transformation, such as social justice, the need for capacities to better work in the present to create

new futures, or the human limits to change are explored in later sections.

1. Theories of change to help understand and inform transformation

If the intention is to facilitate significant societal change through deliberate attempts for
transformation, then this raises an important question about the kinds of theories that can help
conceptualise approaches to creating change. There are numerous approaches that have been used
to understand and conceptualise transformative change, including literature on transitions (Falcone,
2014; Markard et al., 2012), social practice theory (Shove, 2010; Spaargaren, 2011); creative
destruction (Homer-Dixon, 2006); adaptive cycles (Holling, 2001) and complex systems (Kern and
Smith, 2008; Loorbach, 2010). Many of these share a systems perspective, taking in social,
ecological and technological domains in their endeavour to conceptualise and understand change
(Markard et al., 2012). The more commonly applied concepts also often reflect roots from the natural
sciences which both dominate current environmental discourse but which shy away from engaging
with the contention and ambiguities involved in climate change (Markard et al., 2012; Victor, 2015).
Importantly, while the literature provides many examples of frameworks for transformation and
adaptation, there is little evidence from case studies that demonstrate a clear transformational
impact. This raises questions about whether the concept of transformation is only conceptual or
whether in real terms it only occurs over long-time frames and is therefore not visible over shorter
projects or even individual lifetimes. This then raises further questions about whether or how
deliberate transformations can be stimulated and about the intentions of studying the concept. Is the
intention to stimulate critical thinking about the underlying process and nuances of social change,

improve capacities to enact societal change, or both?

Importantly, there has been rather limited engagement of mainstream climate science with social
theories relating to change. Three pertinent theories relevant to transformation from social science
and humanities are highlighted in Table 2. The first is the interrelationship between ‘structure’ (the
recurrent patterned arrangements which influence or limit the choices and opportunities available)
and ‘agency’ (the capacity of individuals to act independently and to make their own free
choices)(Barker, 2005). Relationships between structure and agency are considered essential in
social and political theory and concerns the scope of a person or group to act within a given structure
or context and instigate change or maintain continuity. An example of an approach to conceptualising

structure and agency is Archer’'s morphogenetic cycle (Archer, 1995) (Table 2).

A second important area is new institutionalism. This is a multi-theoretical approach (including

sociological, rational choice, historical, and discursive institutionalism) for examining institutional



change in relation to political processes and policy making (Greenwood and Hinings, 1996). In new
institutionalism, ‘institutions’ are the ‘rules of the game’ and the predominant, (seemingly) stable,
self-reinforcing and durable patterns in a given context (Greenwood and Hinings, 1996). New
institutionalism highlights that transformative change needs to include an understanding of the
factors that cause, or discourage, institutional change. An example of this approach is discursive
institutionalism, which focuses on how ideas and discourses shape institutions (Schmidt, 2008)
(Table 2).

A third area is power and how this relates to change. Power is a complex and illusive concept (Lyon
and Fazey, In Press). Within social theory it is highly contested with diverse views of its nature and
meaning (Lyon and Fazey, In Press). While an agreed understanding of power is unlikely to be
achieved, it is highly relevant to shaping and understanding why transformative change may or may
not occur. An example of a recent integrative conceptualisation of power specifically developed to
assist analysis and approaches to change is the powercube, which can be used to conceptualise
different facets and dimensions of power (Gaventa, 2006) (Table 2).

These three examples show how theories of social change contain a rich and continuously
developing source of insights into why and how change happens, or does not happen, in a wide
range of contexts and settings. Much of the climate change literature, however, has limited
consideration of such theories beyond the application of systems epistemologies (Gillard et al.,
2016). This is partly due to limited acknowledgement of social science concepts in a science
dominated field (Victor, 2015) and difficulties accessing social theory literature that has extensive

specialist terminology.

Overcoming such issues and engaging more deeply with different social theories will assist the
development of practical approaches that are founded on more sophisticated understandings of
social change. There is also a need for new research that helps understand the linkages between
the intended uses of concepts like transformation and how change occurs, how transformation
relates to other theories of social change, how particular concepts of change become embedded in
societal discourse and shape change narratives and activities, and how dominant concepts and
narratives like transformation or resilience shape the way in which people engage with the future.

Such applied questions are important for understanding how change can be brought about.



Table 2: Examples of underutilised perspectives for conceptualising transformation

Theoretical
Area

Example

Implications/strengths

Key texts

Structure and

The morphogenic approach

e Stress is placed on ‘culture’ which

(Archer, 1995)

Agency « Used to analyse social and political change. gt?ﬁgmf:’_ Iggeefgi(;t’rzlz;rt]iléigie;?ﬁ?é in the
¢ Societies are ‘morphogenetic’, meaning that they have a capacity to change, and the approach analyses relationship between culture and agency
how change emerges over time. as well as between structure and agency
« Structure, culture and agency are viewed as analytically distinct but inter-related. Structure (and culture) becomes the focus of analysis. This
are taken to predate agency, but people are in a position to continue or transform social and political highlights the importance of ‘ideas’ and
structures but not to create them from scratch. that this is distinct from the material
« The morphogenic cycle comes in three parts: (i) existing structural conditions; (ii) scope for change realm of structure.
through society-wide reflexive deliberations of ordinary people (e.g. independent thinking, political
campaigning and activism); and (iii) the outcome of these processes which may or may not include
change — this marks the beginning of another cycle.
New

Institutionalism

Discursive institutionalism (DI)

e Focuses on ideas and discourses as key factors driving change. Ideas are the substantive content of
discourse; whilst discourse is the shared, context-specific, process of articulating ideas.

o Discourses articulate different levels, types and forms of ideas and are also tied up with context i.e. who
speaks, who listens and the arenas in which this takes place; the intentions of the various actors; the
nature and stage of the political process; and where in time and space all this is being played out.

« Discursive abilities are key in explaining institutional change. The focus is on peoples’ ability (agency) to
think (have ideas) that are not determined by the institutions (structure) in which they act, to talk about
these institutions in critical ways (the possibility of change and of alternatives), to persuade themselves
and others to change their minds about institutions in which they act by, for example, creating
‘discursive coalitions’ advocating particular change.

DI explains institutional change (ranging
between complete breakdown and
continuity) by the rise of previously
subordinate discourses that alter the
institutional set-up in a given context,
including their reasons why they emerge
(e.g. through authoritative individuals, or
the emergence of ‘common sense’).

It highlights that ideas and discourse
have transformational power for change
as well as continuity avoiding overly
deterministic either / or explanations.

(Schmidt, 2008)

Power

The Powercube

¢ The metaphor of a cube visually represents three facets of power: levels of power (e.g. local, national
and global), spaces of power (‘arenas’ of action which can be ‘closed’, ‘invited’ or ‘claimed’), and
‘visible’, invisible’ and ‘hidden’ forms or manifestations of power.

¢ The ‘Powercube’ is designed as an accessible integration and development of some of the more recent

theorising on the meaning and nature of power - especially Lukes (2005)Lukes 2005 - with an
orientation towards being a practical tool of analysis, action and change.

The key claim made by advocates of the
Power Cube is that it enables an
‘aligning’ of analysis and strategies for
action across the three dimensions of
the cube helping to analyse and orient
approaches that aim to transform
aspects of power that in turn may
constrain social transformations.

(Gaventa, 2006)




2. Methods of monitoring and evaluation to help inform when
transformation has occurred or is occurring

The diverse concepts and theories of change highlight that transformations can be complex,
sometimes occurring over long time frames, and involve events that can extend past the lifespan of
policies and projects. This makes it difficult to conceptualise how learning to shape trajectories of
change can be supported through monitoring and evaluation. Transformation is also aimed at the
creation of something new which requires different kinds of information to the maintenance of an
incumbent system (Park et al., 2012) and often occurs in complex contexts where outcomes are
vague and vision oriented rather than focused on pre-set goals and objectives. Thus, while practical
frameworks increasingly attempt to encompass the complexities of natural, social, political and
economic spheres and different spatial and temporal scales (Brooks et al., 2013; UNFCCC, 2010),
new approaches are also needed to both assist transformation and help understand when
transformation has occurred (Brooks et al., 2013).

Assessing transformation requires identifying levels of preparedness and the triggers and thresholds
for change (Folke et al., 2010; Isoard and Winograd, 2013; Rickards and Howden, 2012). This is
typically associated with explicitly planned changes. However, small-scale changes may aggregate
over time and space to reach a threshold beyond which they can collectively be viewed as
transformative (Rickards and Howden, 2012). Because deliberate large-scale transformation may
only be accepted on evidence from small-scale transformations (Folke et al., 2010), monitoring
needs to determine if there is tangible cross-scale awareness (Cork, 2010) and draw on evidence
from across those scales (Rickards and Howden, 2012). Such multi-scale approaches can be helpful
for identifying potential maladaptation that may occur if monitoring focuses on narrow, short-term

projects alone (Bours et al., 2013).

In addition to examining multi-scale change, appropriate kinds of monitoring and evaluation are
needed that more directly help facilitate rapid change. An example of such an approach is
developmental evaluation (Patton, 2011). This is particularly suited to innovation (including
organizational changes, policy reforms, and system interventions), radical program re-design,
replication, complex issues, crises, and where key stakeholders may be in conflict about the right
course of action. The approach helps to frame concepts, test quick iterations, track developments,
and monitor emerging issues by emphasising participation and learning as opposed to conducting
summative tests and focusing on accountability (Patton, 2011). Compared to traditional forms of
evaluation, which measure success against pre-determined goals, developmental evaluation uses
measures and tracking mechanisms that are developed quickly and as outcomes emerge (Patton,
2011). These and similar approaches more directly support and are part of change related activities,

with examples from developing the enabling conditions for sustainable coastal management (Olsen
9



and Page, 2013), programs to address wicked challenges in poverty (Cabaj et al., 2016) and

innovation in education (Lam and Shulha, 2015).

Overall, diverse aspects need to be considered in the process of developing monitoring and
evaluation of transformation (Table 3). Broader questions are also raised, such as how current
approaches to evaluation limit what is known about transformation, how decisions can be made
about what needs to be assessed, whether particular transformations can be identified that
precipitate multiple aggregate transformations, and how multi-scale interactions can be captured in
meaningful and useful ways. Questions also arise about how to capture broader, more complex
issues, such as changes in ideology that affect societal change and how these changes are shaped
by existing ideologies. This leads to critical questions about the kinds of knowledge production and
use systems that will be needed more generally that can support transformation and which might be
expected in a transformed world.

Table 3: Some of the key characteristics of appropriate forms of monitoring and evaluation (M&E)

for transformation

M&E for transformation

« Continuous M&E cycles embedded in and as part of the process of change
« |dentification of triggers & thresholds

e Long-term vision and outlook

¢ M&E at multiple scales

« |dentification of behavioural and institutional barriers and enabling conditions

« Able to examine extent of barriers to change (attitudinal surveys, resource allocation, horizontal and vertical
cooperation)

« Mainstreaming of monitoring and learning

o Participatory approaches that assist co-learning

o Appropriate methods for quick iterations and that can support innovation
e Able to examine outcomes of long-term actions

e Process and outcome indicators

¢ Quantitative and qualitative framework

« M&E as a tool for learning and improvement not just a mechanism for reporting and accounting
o Effective knowledge exchange and co-production of learning

¢ Innovative data sources and mechanisms (e.g. open access data and tools)

10



3. Knowledge production and use in a transforming world

If significant and rapid change in societies towards fundamentally new and more sustainable patterns
is needed to respond to climate change, then questions also need to be asked about the
effectiveness of current modes of knowledge production and use in contributing to change (Healy,
2011; Klay et al., 2015). Significant investment in science has already been made towards
understanding and monitoring climate change and articulating the complexities and impacts on
affected populations. This has helped frame and understand the extent of problem and in identifying
solutions, but has had only modest impacts towards galvanising the depth, breadth and speed of
societal change demanded by a changing climate. This has led to calls for much greater attention to
understanding change itself, including the individual and collective approaches to change, why
change is often resisted or impeded, and how wider or system scale changes can be achieved
(O'Brien, 2013).

One of the challenges to accelerating learning about doing change is that it requires greater attention
to developing practical knowledge. Academia traditionally produces epistemic knowledge, which is
abstracted, teachable, and often presented as a set of principles. Yet practice (e.g. ‘doing
transformation’) also requires ‘know how’ knowledge (techne) and wisdom about what constitutes a
good outcome (phronesis) (Aristotle, 2004; Flyvberg, 2001). These kinds of knowledge are embodied
and often difficult to articulate (Boiral, 2002), but are essential for working with the specificities and
complexities (e.g. technical constraints, politics, local context, windows of opportunity) and ethical
issues involved in facilitating change (Rolfe, 1998). Developing such knowledge and accelerating
learning about doing transformation will require greater engagement of researchers and other
stakeholders in learning from doing change and with the messy, ill-defined and context specific world
of practice (Ison, 2010), and through iterative approaches that develop, design, and test diverse

practices and processes aimed at facilitating change.

Another challenge is that greater attention to finding more effective ways of using knowledge is also
needed. For example, addressing contemporary challenges needs more than just the development
of knowledge: It also requires explicitly engaging in debates about what is ‘good’ (ethics) and
‘beautiful’ (aesthetics) (Hanlon et al., 2012). Climate change is largely a moral and ethical dilemma
(Nolt, 2015) that has emerged through increased scientific knowledge that has enabled and created
demands for abstraction of resources well beyond what is environmentally sustainable. Thus, good
decisions and actions require more than just high quality knowledge (Hanlon et al., 2012). Finding
better and more explicit ways to incorporate knowledge with ethics and aesthetics requires new

approaches to both how knowledge is produced and how it is used.

There are signs of an emerging shift towards and mainstreaming of reflexive approaches to

knowledge production for action and change that build on a rich tradition of interdisciplinary and
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action research. This includes ever greater application of approaches that focus on understanding
change processes; testing and learning from actions for change (Frame and Brown, 2008; Sharpe
et al., 2016; Tschakert et al., 2014); a growing tendency for researchers to take on diverse roles as
facilitators of learning (Fazey et al., 2010; van Mierlo et al., 2010b; Wittmayer and Schapke, 2014);
greater stakeholder involvement in co-production (Armitage et al., 2011; Brandt et al., 2013)
(Wyborn, 2015); increased tendency towards transdisciplinary approaches (Lang et al., 2012);
approaches that challenge the relationships between science and society (Nowotny et al., 2001);
greater tendencies towards participatory and deliberative forms of research (Chambers, 1997; Fazey
et al., 2010; Kenter, 2010; Kindon et al., 2007); and futures and anticipatory action oriented research
to complement evidence-based knowledge from the past (Fazey et al., 2015; Sharpe et al., 2016;
Tschakert and Dietrich, 2010).

Most of these approaches tend to reject the fundamental assumption underpinning much of science
that a researcher can be independent from what is observed (Aufenvenne et al., 2014; Mller and
Riegler, 2014). Yet researchers always have some influence on what is researched, even if only
through being embedded in a particular culture which influences how research is framed, what
guestions are asked, what is funded, and what outcomes of research are considered to be ‘useful’
(Aufenvenne et al., 2014). Shifts towards interdisciplinary and action oriented reflexive ‘second order’
modes of research that engage diverse stakeholders therefore also represent deeper shifts in
assumptions about knowledge production by acknowledging the influence of the observer on what
is observed (Miiller and Riegler, 2014). The source of validity and reliability then comes from actively
and reflexively examining how a researcher shapes the knowledge which is produced and by being
open and transparent about that process (Aufenvenne et al., 2014; Miiller and Riegler, 2014; van
Mierlo et al., 2010a).

Recognition of the need for second order science approaches is clearly growing, but attention and
resources are still massively skewed towards first order modes of research. This limits scope for
finding new ways of thinking about the problems and solutions related to climate change
(Aufenvenne et al., 2014). Further, current knowledge production and use systems are criticised as
being highly mutually reinforcing, with disciplinary silos produced by elites that enhance current and
chronic global inequalities and which often subsume radical innovations in research into old patterns
or ways of doing things (Klay et al., 2015). Growing interest in approaches like transdiciplinarity
cannot therefore be taken at face value, with suggestions that they may be more about realigning
elite power bases in the face of change (e.g. by co-opting language and discourses) rather than

focusing on deeper transformational change (Healy, 2011; Klay et al., 2015).

Overall, society is still a long way from having the kinds of knowledge production and use systems
needed for the world in which societies find themselves in. No longer can linear causality, control

and certainty be assumed (Sardar, 2010), and instead the world is characterised by increasing
12



interconnectivity, uncertainty and concatenated crises where boundaries between who is considered
to be the holder or producer of knowledge is increasingly blurred, greater participation in making
decisions is needed, and where contestations of knowledge are often confused with contestations
about values (Biggs et al., 2011; Cook et al., 2013; Nowotny et al., 2001; Sardar, 2010). As outlined
in figure 1, knowledge production and use systems need to catch up with the postmodern world. This
raises fundamental questions about what kinds of knowledge can best assist transformations; how
learning from action can help generate the kinds of knowledge needed for transformation; how
freeing up researchers to be part of the processes of creating change can help shape more
meaningful knowledge production; the kinds of research that can best contribute directly to
transformation; and how transformative knowledge production and use systems are related to wider
modes of governance and what these might need to look like in a transformed world where society
frames science in ethical and aesthetic terms rather than the other way around (Healy, 2011).

FIGURE 1 HERE

~

Present

Need greater emphasis on second order, reflexive modes of research

e.g. co-production, transdisciplinarity, action research
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Figure 1: Envisioned transformation in the way knowledge is produced and used to both facilitate

transformation and operate more appropriately in a postmodern world.

4. Modes of governance for encouraging transformation

Appropriate forms of governance and decision making are critical for transformative change, and are
needed at all kinds of scales, and in many kinds of ways (Biermann et al., 2012). In general, liberal
democracy is currently the dominant aspiration of decision making processes across the world, but
‘politics as usual’ are unlikely to result in the kinds of societal changes needed (Dryzek and
Stevenson, 2011). While there are many different ideas about governance, here some of the key
issues of governance for transformation are highlighted by contrasting ideas for engaging with
deeper versions of democracy with those that suggest there is a need for greater authoritarianism to
facilitate more rapid kinds of change. Raising this issue challenges our sureties and assumptions
about engaging in transformative change.

Deepening of democracy has, for example, been advocated through the deliberative democracy
academic and political discourse. This re-emerged in the early 1990s with close links to green
political thought and practice. It was founded partly on a hopeful and optimistic vision of peoples’
collective decision making capacities (Smith, 2001). Here much greater inclusion of affected parties
in decision making processes (i.e. substantive political equality) is emphasised. Communication is a
distinctive characteristic: aiming for a clear shift away from strategic and manipulative interactions
towards open-mindedness and striving to be understood and understand others. Advocates claim
that deliberative processes enable people to confront complexity and ambiguity and arrive at wise
decisions (Gutmann and Thompson, 2009). However, the evidence that these versions of democracy
in practice are workable across a range 