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INTRODUCTION	
  	
  
More and more individuals and organizations recognize that business-as-usual is an insufficient
response to today’s climate challenges. As a result, the concept of transformation is moving to the
forefront of debates about responses to climate change (WBGU, 2011; O’Brien, 2012; Park et al.,
2012). Nonetheless, there are some very different conversations taking place around transformation.
Transformation can be defined as physical and/or qualitative changes in form, structure, or meaningmaking, or as “the altering of fundamental attributes of a system (including value systems; regulatory,
legislative, or bureaucratic regimes; financial institutions; and technological or biological systems)”
(IPCC, 2012: 564). It can also be understood as a psycho-social process involving the unleashing of
human potential to commit, care and effect change for a better life, or an internal shift that results in
long-lasting changes in the way that one experiences and relates to oneself, others, and the world
(Sharma, 2007; Schlitz et al., 2010). Folke et al. (2010) note that transformations can be deliberate or
forced, depending on the level of transformability of the system. Transformability is defined by
Westley et al. (2011: 763) as “the capacity to create untried beginnings from which to evolve a
fundamentally new way of living when existing ecological, economic, and social conditions make the
current system untenable.”
Within the context of climate change, transformation is a complex process that entails changes at the
personal, cultural, organizational, institutional and systems levels. It is not always clear what exactly
needs to be transformed and why, how, in whose interest, and what the consequences will be. The
idea of transformation can be perceived as instrumental by some and threatening by others, leading to
trade-offs or conflicts that can result in real or perceived winners and losers at different scales. For
example, a transformation of energy systems that involves the development of biofuels has been
criticized for contributing to land grabbing and food insecurity (Harvey and Pilgrim, 2011). Strategies
to reduce deforestation, such as through REDD+, can be seen as detrimental to indigenous
communities and local interests (Sunderland, 2011; Beymer-Farris and Bassett, 2012).
Geoengineering as a response to climate change has also raised numerous social, environmental and
ethical concerns (Gardiner, 2011). Not surprisingly, many of the transformations that are currently
proposed in response to climate change are poorly understood, frequently contested and often resisted.
In this paper, we discuss four approaches to transformation that are currently visible in the climate
change literature. We then synthesize these approaches by presenting a simple framework that focuses
on three interacting “spheres” of transformation. The three spheres, referred to as the practical,
political, and personal spheres, can be used as a tool for understanding how, why and where
transformations toward sustainability may take place. We consider where the four approaches fit into
this framework, paying particular attention to how the relationships among the spheres together
influence outcomes for sustainability.
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  This article appears in the Transformation in a Changing Climate proceedings, reference: O´Brien, K. and Sygna, L.
(2013) Responding to climate change: The three spheres of transformation. Proceedings of Transformation in a Changing
Climate, 19-21 June 2013, Oslo, Norway. University of Oslo (pp.16-23). ISBN 978-82-570-2000-2.	
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RESEARCH	
  ON	
  TRANSFORMATION	
  
Although transformation is widely talked about, there are many partial, fragmented, and even
contradictory understandings of how such changes come about. Transformation means different things
to different people or groups, including within the community of researchers, policy makers,
practitioners and citizens working on issues of climate change and global sustainability. A result is that
multiple conversations are taking place around the notion of transformation, each with different
approaches, focal points, goals and objectives. Below, we discuss four broad literatures that address
transformation in a changing climate. There are many similarities and overlaps among these literatures,
but they can nonetheless be considered discrete approaches to transformation within the context of
climate change.
	
  
	
  

Transformational	
  adaptation	
  
Humans have been transforming the Earth for millennia, but it is only over the past centuries that the
impacts have become visible at a global scale (Turner et al., 1990; Steffen et al., 2011). Climate
change, in combination with other environmental changes, is now contributing to transformational
changes in the Earth system, including changes in ice cover, sea level, ecosystems, species
distributions, and extreme events (IPCC, 2007; 2012). While adaptation is recognized as an important
response to climate change, it is becoming clear that in some places it may be necessary to pursue
transformational adaptation. Transformational adaptation goes beyond incremental approaches to
climate change impacts, and may include changes in form or structure through novel, large-scale
actions. It may be taken in anticipation of, or in response to observed or expected impacts, it may
involve coordinated or uncoordinated actions, and it may be deliberate or inadvertent (Nelson et al.,
2007; Marshall et al., 2012; Park et al., 2012). Kates et al. (2012) describe three types of
transformational adaptations; those adopted at a larger scale or intensity; those that are novel to a
particular region or system; and those that transform places or involve a shift in location. Although
transformational adaptations are most often technological or behavioral, it is recognized that there are
legal, social and institutional barriers linked to values, ingrained behaviors, and self-identities (Kates et
al., 2012).
Attention to transformational adaptation is warranted in a world experiencing complex processes of
change, and where climate change mitigation is not occurring at a rate that will avoid serious impacts
for some. Kates et al. (2012: 5) contend that “transformational adaptations will be required in future
years in some places and by some systems, given local vulnerabilities and in the face of such possible
driving forces as relatively severe climate change and other stresses.” Explicit to this is the idea that
impacts are forthcoming regardless of human responses. Implicit is the possibility that humans cannot
or will not change systems and structures that contribute to climate change, social vulnerability, and
disaster risk, and thus will be forced to adapt to the consequences of climate change in a
transformational manner.
	
  
	
  

Transformations	
  to	
  sustainability	
  
There are diverse literature on transitions and transformations to sustainability, most of which include
development pathways that stabilize emissions of greenhouse gases (Raskin, 2001; Calvin et al.,
2009; WBGU, 2011; Westley et al., 2011). The literature on transformative pathways typically focus
on trajectories of emissions, changing risks, cost-benefit analyses, transitions in energy systems and
land-use patterns, carbon capture, technological choices, and policy approaches (Calvin et al., 2009;
Thomson et al., 2011). Given the large number of potential transformation pathways, the choice of
which to follow will ultimately involve weighing characteristics and considering tradeoffs with other
priorities. More generally, research on sustainability transitions focus on purposeful and deep
structural changes in energy, transport, agriculture and other systems (Geels, 2011). This includes
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societal innovations and changes in governance, including transition management as a new mode of
governance to influence long-term societal change (Loorbach, 2007). Most research on transitions is
based on systems thinking and complexity science, which emphasize learning processes, adaptive
management, innovation and experimentation across multiple levels, such as landscapes, regimes and
niches. While non-linearity is a recognized characteristic of transitions, the process itself is considered
to be long-term and gradual, often occurring over generations due to lock-in mechanisms (Geels,
2011). Importantly, there is no single cause or driver of such transitions, but rather it is seen as the
result of multiple processes interacting across scales. For example, niche alternatives alone are
unlikely to transform regimes, which include the deep structures that account for the stability of
existing socio-technical systems (Smith, 2010; Geels, 2011).
The importance of including ecosystems and biodiversity in discussions of global sustainability is
emphasized in the literature on transformations to ecosystem stewardship (Chapin et al., 2009; 2010).
Drawing on many of the concepts and ideas from the study of resilience, such as adaptive cycles, fast
and slow variables, feedbacks, and bringing in notions of governance and innovation (Gunderson and
Holling, 2002; Walker and Salt, 2007), this literature focuses on the notion of desirable
transformations, i.e., the goal of sustaining the desirable features of the current world for future
generations (see Chapin et al., 2009). It recognizes that cultural, economic and governance institutions
all play an important role in preventing or enabling transformation (Westley et al., 2011). While there
is some overlap with the literature on socio-technical transitions to sustainability, this field of research
draws attention to a fundamental need to “reconnect with the biosphere” (Folke et al., 2011). It
includes recognition of the role of human agency and capacity for learning, as well as the importance
of institutional entrepreneurs who often operate within shadow networks (Westley et al., 2011).
	
  
	
  

Transforming	
  behaviors	
  
The transformation of human behavior is considered to be an essential part of transitions and
transformations to global sustainability. There is a growing literature discussing the individual and
cultural dimensions of climate change, including the psychological barriers to responding (Gifford,
2011; Swim et al., 2011). Cognitive psychology shows that people have multiple strategies for dealing
with the reality of climate change (Kahan, 2012), whereas cognitive anthropology puts these within
the context of human belief networks to consider the cognitive prerequisites for mobilizing the
subjective individual potential for collective action (Antal and Hukkinen, 2010). Social psychology
emphasizes the important role that cultural values play in shaping collective responses (Crompton,
2011), and sociology draws attention to how climate change is sustained through the social
construction of denial, and through the cultural management of emotions (Norgaard, 2011). A number
of authors attribute climate change to nothing less than a crisis of consciousness (Speth, 2008; Rifkin,
2010).
The role of human agency in transformation processes has gained considerable attention through a wide
range of literatures. Research on values, worldviews, beliefs, self-efficacy and ecological citizenship
focus on the potential of individuals and groups to become agents of change (O’Brien and Wolf, 2010;
Hedlund-de Witt, 2012). A more recent body of research, discussed by Rowson (2011), emphasizes
‘neurological reflexivity’, which includes self-awareness that is capable of shaping the social and
biological conditions that underpin actions. Reflexivity involves an understanding of the underlying
beliefs, assumptions and other factors or drivers associated with an activity or experience, which results
in the power to influence or change it (Siegel, 2007). Such an approach differs from ‘nudging’
sustainable behaviors, which “changes the environment in such a way that people change their behavior,
but it doesn’t change people at any deeper level in terms of attitudes, values, motivations etc.” (Rowson,
2011: 16). Nonetheless, a focus on “attitude, behavior and choice” has been criticized for ignoring the
underlying systems of provision, and the extent to which options and possibilities are structured by
institutions and governments (Shove, 2010).
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Social	
  transformations	
  
There is a wide recognition that the types of transformations necessary to avoid dangerous climate
change involve more than new technologies, better management, improved policies or behavioral
changes. They also call for transforming the political, economic, and social structures that maintain
the systems associated with increasing risk and vulnerability intact. Manuel-Navarrete (2010), for
example, calls for challenging sociopolitical structures and the realist agenda of global environmental
governance and regimes, and draws attention not only to the need to address power relations, but also
to humanist ideals of emancipation, which emphasize intentional human agency and creative power.
Swyngedouw (2010) critiques the non-political and non-partisan nature of environmental populism
and its implicit acceptance of the inevitability of capitalism and a market economy as the only
organizational structure of the social and economic order. Absent from this is a “politics of the
possible” and a naming of different socio-environmental futures that may introduce difference,
conflict, and struggle (Swyngedouw, 2010).
	
  
In discussing transformation as a type of adaptation, Pelling (2010) describes a central challenge for
systems analysis: placing the system itself as the object of observation. He notes that the resilience of
a system is often maintained by focusing on the proximate causes of undesirable outcomes, rather
than the root causes of vulnerability that lie in the social, cultural, economic and political spheres.
From within the system, these causes can appear naturalized, or “part of the way the world is”
(Pelling, 2010: 86). When vulnerability is attributed to local issues, such as unsafe buildings or
inappropriate land use, adaptation will be seen as technical problem that can be addressed through
improved housing standards, land use changes, and other managerial strategies. However, Pelling
(2010: 97) stresses that “if vulnerability is framed as an outcome of wider social processes shaping
how people see themselves and others, their relationship with the environment and role in political
processes, then adaptation becomes a much broader problem. It is here that transformation becomes
relevant.”
	
  

	
  
THREE	
  SPHERES	
  OF	
  TRANSFORMATION	
  	
  
Transformation is becoming an important concept in discussions and debates on how to address
complex global environmental problems. The diverse conceptual and theoretical frameworks
discussed above can guide research, policy and practice, and contribute to deeper understandings of
transformation within the context of climate change. However, there is also recognition that a more
comprehensive approach to transformation is needed: “a regime shift cannot occur without changing
worldviews, institutions, and technologies together, as an integrated system” (Beddoe et al., 2009:
2484). Yet still there is no comprehensive understanding of how deliberate transformations towards
sustainable outcomes come about.
In this section, we synthesize and integrate the conversations on transformation discussed above by
conceptualizing transformation as a process that takes place across three embedded and interacting
spheres. These three spheres, referred to in shorthand as the practical, political and personal spheres of
transformation, are implicitly or explicitly alluded to in each of the conversations on transformation,
but with little attention to the interactions and interrelations. By viewing the spheres together, it is
possible to see the breadth and depth of transformations, as well as the multiple entry points for
sustainability outcomes.
The three spheres of transformation are drawn from the work of Sharma (2007) and illustrated in
Figure 1. The practical sphere represents both behaviors and technical solutions to climate change.
These include behavioral changes, social and technological innovations, and institutional and
managerial reforms. The political sphere includes the social and ecological systems and structures that
create the conditions for transformations in the practical sphere.
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Figur 1 The three spheres of transformation (after Sharma, 2007)

The personal sphere includes individual and collective beliefs, values and worldviews that shape the
ways that the systems and structures (i.e., the political sphere) are viewed, and influence what types of
solutions (e.g., the practical sphere) are considered “possible”. While the spheres come across on
paper as flat, two-dimensional circles, they are embedded within one another, with the practical
sphere at the center, surrounded by the political and personal spheres. The ordering of the three
spheres is significant; the practical sphere is at the core, where the targets or goals are located; the
political sphere represents the enabling/disenabling conditions; and the personal sphere captures
individual and collective “views” of systems and solutions. Transformations within any one sphere
can facilitate changes in the others, although some interventions are more powerful and effective than
others (see Sharma, 2007).
	
  
	
  

The	
  practical	
  sphere	
  
We first focus on the practical sphere that represents the core of transformation; this is where
outcomes have an observable and measurable influence on climate policy goals such as mitigation,
adaptation, or sustainable development. Not surprisingly, this is where most attention is currently
focused; it is within this practical sphere where “technical” responses to climate change take place,
including changes in management practices, the introduction of new technologies, and socio-technical
and cultural innovations. It also includes changes in strategies, practices and behaviors.
Transformative pathways towards emissions stabilization are typically focused on this sphere, and this
includes many climate policies aimed at cost-effective emissions reductions through changes in the
energy technologies or through carbon capture and storage (Thomson et al., 2011). Most adaptations
to climate change also take place in the practical sphere.
	
  
The practical sphere can be considered the “outcome” sphere, where the numbers, parameters, and
indicators are most often measured (e.g. the Human Development Index, the Red List of Endangered
Species, ecological footprints, etc.). However, as Meadows (2009) notes, attention to parameters and
numbers is one of the least effective leverage points for systems change, as many such changes push
the system in the wrong direction. Indeed, without addressing the larger systems and structures,
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practical solutions may create unexpected outcomes and new problems. The line between business-asusual and transformation is easily blurred within this sphere. For example, although electric cars may
replace petrol cars, mobility systems are not necessarily transformed (see Urry, 2011). Frantzeskaki et
al. (2012) discuss the inherent tensions between ambitions for radical transformations and the
practical need for specificity, implementation, compromise and incremental steps. More often, the
responses that emerge in this sphere are influenced by transformations in the larger political,
economic, and cultural systems and structures associated with the political sphere.

	
  
The	
  political	
  sphere	
  
The next sphere is the political sphere, which represents the systems and structures that define the
constraints and possibilities under which practical transformations take place. The political sphere
includes economic, political, legal, social and cultural systems; it is here where politics and power
influence the rules of the game, where social movements, collective action campaigns, lobbying,
electoral politics, and revolutions respond to them, and where threatened interests resist or quash
pressures to change. It is in this sphere where both problems and solutions are identified, defined and
delimited, and where conflicts of interest must be resolved (Forsyth, 2003). Research on socio-technical
transitions and social practices often focus on this sphere to understand how and why transformations at
the practical levels occur or do not occur, and draw attention to the importance of political sphere for
facilitating or enabling responses that promote sustainability (e.g., Geels, 2002; Shove, 2010;
Frantzeskaki et al., 2012).
Importantly, the political sphere also involves the management of “natural” systems, such as
ecosystems, the climate system, water systems, and so on. Earlier in history, transformations in these
“natural” systems were considered to be outside of the realm of human agency (Hulme, 2008).
However, in an era where human activities now rival global geophysical processes in transforming the
environment, the direction, rate and scale of the transformations to these systems has become a matter
of collective choice, and hence must be addressed within the realm of politics (Steffen et al., 2011).
The dominant systems and structures have been established by societies through time and often reflect
past and present beliefs, values and worldviews.

The	
  personal	
  sphere	
  
Outermost is the personal sphere; it is here where the transformation of individual and collective
beliefs, values and worldviews occur. Changes in this sphere can lead to different “action logics”, or
ways of understanding and interacting with the world (Torbert et al., 2004). Discourses and paradigms
emerge from the personal sphere, and influence the framing of issues, the questions that are asked or
not asked, and the solutions that are prioritized in the political and practical spheres. Changes in the
personal sphere often result in “seeing” systems and structures in new ways, e.g, with different
boundaries and different factors considered as “endogenous” and “exogenous”. For example, while
ethnocentric worldviews may prioritize systems and structures that help a particular group adapt to
climate change, worldcentric worldviews are more likely to place attention on actions that benefit all
humans and species, with an emphasis on both mitigation and adaptation. Changes to beliefs, values,
and worldviews can influence the types of actions and strategies considered possible in the practical
sphere.
Transformations in the personal sphere are considered to have more powerful consequences than in
other spheres; paradigms can be considered the sources of systems, and beliefs and assumptions can
influence the quality of connections with larger groups (Torbert et al., 2004; Meadows, 2009). Yet
while there are considerable discussions about the need to change values, beliefs and worldviews as a
response to climate change, transformations in this sphere cannot be forced. Although indoctrination
has been used in the past to influence beliefs and worldviews, ethical arguments suggest the most
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legitimate transformations in the personal sphere may come through transformative education or
through voluntary changes by individuals or groups who are interested in expanding their own
“spheres of influence” (Schlitz et al., 2010; O’Brien, 2013).
	
  
	
  

TRANSFORMATIONS	
  AND	
  OUTCOMES	
  FOR	
  SUSTAINABILITY	
  	
  

The “three spheres” framework described above and illustrated in Figure 1 can be used to situate
diverse approaches to transformation in response to climate change. Each of the four approaches
discussed earlier fall within one, two or three of these spheres. The transformational adaptation
literature focuses on the practical sphere, while recognizing that changes in the political sphere are
necessary to facilitate changes of the scope and scale required. It also draws attention to the personal
sphere, for example noting that factors such as place attachment and occupational identity may be
potential barriers to transformational adaptation (Marshall et al., 2012). The transformations to
sustainability literature operates within both the political and practical spheres, exploring how the
larger landscape for technological innovation and change creates conditions for innovation and
industrial transformation. The transformations to ecosystem stewardship approach draws attention to
all three spheres, emphasizing the importance of a worldview that sees social and ecological systems
as interrelated or coupled.
Research on behavioral transformations is aimed at understanding and enabling changes in the
practical sphere, where outcomes can be observed and measured (e.g., reduced meat consumption,
increased use of public transportation, lower carbon footprints, etc.). The social practices literature
emphasizes the links between behaviors and the political sphere, arguing that behaviors such as
showering or driving a car to work are not about personal choice, but rather about the social systems
and cultural practices that have collectively emerged (Shove and Walker, 2010). The social
transformations literature places an emphasis on the political sphere, drawing attention to the crisis of
capitalism and the challenges of institutionalizing new paradigms (Carson, 2012; Pelling et al., 2012).
Most of the literature on transformation acknowledges multiple spheres, but seldom recognizes the
important interactions among the three spheres. The three spheres framework can contribute to a
better understanding of the dynamics of transformation processes. It can also be used to identify
leverage points in support of non-linear transformations. The notion of leverage points or “trim tabs”
for systems change has been discussed by Fuller (2008), Meadows (2009), Senge (1990) and many
others working with systems thinking. Systems thinking itself is considered to be a powerful leverage
points for social transformation (Senge, 1990; Naberhous et al., 2011). Potential intervention points
for transformation may be found within each of the spheres, but it is the interactions across the
spheres where the greatest potential for generating non-linear transformation lies. Without attention to
the outer circle, there is often an assumption that a particular sustainability solution is suitable for
everyone, and value conflicts are likely to result. Without attention to the inner circle, attention may
be focused on abstract ideals and goals, without producing practical, actionable outcomes.
Importantly, without attention to the middle circle, large-scale transformations are unlikely to take
place at the rate and scale called for in response to issues such as climate change. Systemic changes
are critical to achieving outcomes consistent with global sustainability.
Goals are particularly important, as they define the purpose or function of the system and influence
material and information flows, feedbacks, and self-organizing behaviors (Meadows, 2009).
According to Meadows (2009), resistance to systemic change can be attributed to the bounded
rationality of actors within a system, each with a different goal and metrics of success (e.g., national
security, economic growth, resilience, sustainability). When it comes to the types, rates and scales of
transformations that are called for in response to global challenges, it is clear that there are conflicting
goals and visions for the future. Not every transformation is equally ethical, equitable or sustainable,
and the normative dimension to transformation cannot be ignored (Meadowcroft, 2009).
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CONCLUSION	
  	
  
Climate change calls for new understandings of transformation – understandings that in some cases
may challenge fundamental beliefs and assumptions about the way that change comes about or is
created. This paper reviewed some of the literature on transformation and presented a framework for
understanding how, where, and why transformations to sustainability take place. The three spheres
framework shows that realizing outcomes for sustainability in the “practical” inner sphere calls for the
transformation of systems and structures in the central “political” sphere, which are often driven by
individual and collective transformations in the “personal” outer sphere. This suggests a need for
transformations from both the “outside-in” and the ‘inside-out’ (O’Brien, 2013). As Pelling (2010: 88)
notes, “perhaps the most profound act of transformation facing humanity as it comes to live with
climate change requires a cultural shift from seeing adaptation as managing the environment ‘out
there’ to learning how to reorganize social and socio-ecological relationships, procedures and
underlying values ‘in here’.” As a result, identifying the links between practical, political and personal
transformations may be important for achieving ethical and equitable outcomes for sustainability at
the rate and scale that are called for in response to climate change.
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