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The first “transformation in a changing climate”
conference: Introduction and reflections

INTRODUCTION

What is the relationship between personal, cultural, political, institutional, and systems transformations, and how
can these contribute to changes that are both ethical and sustainable? This question was one of the motivations for
organizing the conference on “Transformation in a changing climate”, which took place from 19-21 June, 2013 at the
University of Oslo, Norway. The conference was organized by the Department of Sociology and Human Geography
at the University of Oslo, in collaboration with CICERO, the Stockholm Resilience Centre and the International Social
Science Council, and co-sponsored by the Intergovernmental Panel on Climate Change (IPCC). The event brought
together close to 300 participants from more than 40 countries from a wide range of disciplines and perspectives,
including science, government, business, civil society and the arts to discuss the concept of transformation as a
response to climate change.

THE CHALLENGES OF CLIMATE CHANGE AND TRANSFORMATION

Climate change is considered by many to be the greatest challenge to humanity. The IPCC Assessment Reports
conclude that in the absence of significant responses, climate change can lead to unprecedented social and ecological
impacts. Climate change responses include both measures to reduce greenhouse gas emissions and adapt to changes
that are projected to occur in the next decades. It is, however, becoming clear that business-as-usual scenarios will not
be sufficient to meet the complex challenges posed by climate change. The concept of transformation is increasingly
used to describe the types of responses that are considered necessary. Transformation can be defined as physical
and/or qualitative changes in form, structure, or meaning-making. 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.

Transformation to a low-carbon, well-adapted global society presents both opportunities and risks. For some, it is
associated with a green economy, opportunities for innovation and increased levels of well-being. For others, it suggests
a contraction of freedom that can result in chaos and disruption. Still others see it as the agenda of powerful interests
seeking to take advantage of multiple crises. Transformation is thus not a neutral process, and there are diverse values
and interests at stake. There are many theories, frameworks and approaches that provide insights on transformation.
The literature generally points to the need for transformation at the systems level, which is dependent upon changes at
multiple, interlinked levels of human-environmental interactions, facilitated by factors such as reflection, deliberation,
innovation, learning, and leadership. In the face of climate change these diverse approaches can be integrated in ways
that generate equitable, ethical and sustainable responses.

CONFERENCE ON TRANSFORMATION IN A CHANGING CLIMATE

The Transformation 2013 conference emphasized diverse aspects of transformation, including a variety of
themes. These included transformations related to economics; politics; technical responses and infrastructure;
urban areas; community-based strategies; learning and leadership; social-ecological systems; values, norms
and worldviews; science and research; communication; and the arts. In addition to the thematic focus, the
conference welcomed cross-cutting contributions that explored the linkages between different scales and
dimensions of transformation. The following questions represent some of those explored during the conference:

« What do we actually mean by transformation, what does it entail and how does it differ from our understanding of
processes of change and transition?

« What types of transformation are considered necessary? Is it possible to innovate rapidly enough, and with suffi-
cient intelligence, to transform systems along pathways towards global justice, gender equity, and long-term social
and ecological resilience?

« Can this be done in a participatory and deliberative manner?
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« What factors facilitate transformation in theory and in practice, across different systems, sectors, and domains?

+ What types of capacities and competencies need to be developed to initiate and facilitate transformations that are
both ethical and sustainable?

+ Where are the gaps in the current knowledge base? What lessons can be drawn from diverse fields of research to
inform strategies and actions for deliberate, ethical and sustainable transformations at the rate and scale called for
by scientific understandings of climate change?

« How does science itself need to change, and how can new approaches to global change research contribute to
transformation of both theory and practice?

The format of the conference included both conventional and unconventional features. Each part of the program was
carefully tailored to the conference objectives, particularly the need for transdisciplinary dialogue across and beyond
academic disciplines. The diverse format included short plenary talks, panel discussions, “fish-bowl!” dialogues, and
“speed papers”, which allowed for deeper conversations around participants’ areas of expertise. Unconference formats
enabled vibrant conversations and ensured maximum exposure to different perspectives, allowing for innovative ideas
and new collaborations to emerge. As one example, an open space event called “Taking a Stand” allowed conference
participants to create the agenda, identifying questions and ideas that were not included in the formal conference
program. Group discussions sparked new ideas and initiatives for research and collaboration related to transformation.
The unconventional format was essential to opening up dialogues, discussions, and debates that got to the heart of
transformation, asking what it would really take to catalyze transformations at the personal, cultural, organizational
and systems levels. These conversations also focused on the beliefs, assumptions, habits and loyalties that hinder
transformations, and how such impediments might be overcome.

Art played an important role in the conference, bringing creativity and imagination into every aspect of the program.
Powerful talks and images by Amy Balkin (USA), Tone Kristin Bjordam (Norway), Amy Franceschini from Future Farmers
(USA) and Eva Bakkeslett (conference curator) drew attention to the importance of art in communicating and exposing
alternative, creative and transformative responses to climate change. lllustrations and films were used to represent
different dimensions of transformation processes, targeting different audiences and interests. These included the
short film “Extreme Choices,” directed and edited by Clive Ardagh and the animation “Extremes in Climate Change”
by 18-year old William Blofeld. Graphical recordings of all plenary talks were done by Karina Mullen; by translating the
presentations and discussions into colorful drawings, the key themes and ideas were made visible. A public lecture
on “The Reimagination of Carbon” was held by Paul Hawken, the author of “The Ecology of Commerce” and “Blessed
Unrest”, providing the audience with new perspectives on transformation to a low carbon society. The perspectives of
young people were emphasized throughout the conference, both in plenary sessions and as part of an active audience.
Climate change, poverty, social inequality, struggles for democracy, and high youth unemployment are just some of
the concerns facing young people around the world, and these issues underscore the importance of engaging youth
in transformation processes.

The conference welcome reception took place at the Oslo City Hall on the afternoon of Tuesday, June 18". The
conference dinner on Thursday, June 20" began with a fjord boat trip to Bygday, followed by an aperitif at the Fram
Museum, which houses the ship used for Fridjof Nansen’s polar expeditions. The dinner itself was held at the Kon-Tiki
Museum, where conference participants were met by Mr. Thor Heyerdahl Jr., who talked about his father’s adventures and
scientific achievements. During the dinner the participants were seated around the legendary balsa raft Kon-Tiki that Thor
Heyerdahl used when he and his crew crossed the Pacific Ocean in 1947. The dinner venues emphasized the themes of
exploration, which was as important to the 20" century as transformation is to the 21t century.

Social media served as an important means for disseminating the conversations to a wider audience. All plenary events of the
conference were streamed live and video streams are available at the conference web site (www.iss.uio.no/transformation).
The Facebook page for the conference had followers from around the world and people were active on Twitter.

CONFERENCE PAPER CONTRIBUTIONS AND PROCEEDINGS

Prior to the conference, a call for abstracts was announced through international research networks and 150 papers
were accepted for the conference. It was not possible to publish all of the papers, for lack of space and because some
were committed for publication in research journals and anthologies. We have nonetheless selected some examples of
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papers on different themes and aspects of transformation. Although these papers do not represent the full spectrum
of research presented at the conference, they do reflect the diverse nature of the field. The diversity of approaches,
reflected in the conference abstracts, attest to the need for integrated research on transformations to sustainability.

Some of these papers address larger questions related to the who, what, why and how of transformation processes,
and others present case studies of transformation in practice. The papers include a combination of theoretical, empirical
and philosophical approaches to transformation. They demonstrate the breadth of the field and the importance of
bringing together different perspectives. It should be noted that the articles included in the proceedings have not been
through a peer review process.

CONFERENCE ACHIEVEMENTS AND OUTCOMES

The Transformation 2013 conference has had several outcomes. First and foremost, the conference catalyzed the
formation of a community of knowledge and practice around the theme of transformation. This community is unique
because it includes diverse perspectives and links different fields and institutions. With its many ties into different
international policy and research processes, this community has the potential to inform future agendas on the issue
of transformation. Building on the Transformation 2013 conference, several institutions and countries are interested in
hosting future transformation conferences, and the Stockholm Resilience Centre plan to host the next Transformation
conference in 2015. We look forward to fostering this unique network and catalyzing collaboration on transformation
in a changing climate.

The conference also contributed to an increased understanding of the many dimensions of transformation, including
what is possible, what it takes to get there, how different sectors and institutions can participate and what is an
individual’s sphere of influence to generate systems change. Another important outcome of the conference will be
academic publications that contribute to an enhanced theoretical, empirical and practical basis for understanding
deliberate transformations in response to climate change.

We would like to end with some words of appreciation. First, we thank the scientific board for the conference for diverse
feedback and for playing different roles during the conference. We also thank the main conference funders for making
the event a reality: the Norwegian Ministry of Foreign Affairs, the Norwegian Environment Agency, the Ministry of the
Environment and the Norwegian Research Council. Lastly, we would like to thank those from around the world who
participated in the Transformation 2013 conference in Oslo, 19-21 June, 2013, including student volunteers. You were
the conference, with all your knowledge, experience, skills, enthusiasm, openness and friendliness.

Enjoy reading the interesting speeches and articles that follows in this Transformation 2013 proceedings.
With regards,

The Conference Organizing Committee

Karen O’Brien, Department of Sociology and Human Geography, University of Oslo and cChange, Norway.
E-mail: karen.obrien@sosgeo.uio.no

Linda Sygna, Department of Sociology and Human Geography, University of Oslo and cChange, Norway.
E-mail: linda.sygna@cchange.no

Asuncion Lera St.Clair, Centre for Climate and Environmental Research Oslo (CICERO), Norway.
E-mail: asun.stclair@cicero.oslo.no

Per Olsson, Stockholm Resilience Center, Sweden.
E-mail: per.olsson@stockholmresilience.su.se

Heide Hackmann, International Social Science Council, France.
E-mail: hh.issc@gmail.com

Eva Bakkeslett, Artist and Cultivator, UK/Norway.
E-mail: bakkesle@online.no
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Conference opening speech

Inga Bostad, Pro-Rector at the University of Oslo

| am extremely happy to welcome you all to the University of Oslo and this conference: Transformation in a Changing Climate.
The conference is co-organized by the University of Oslo, the Stockholm Resilience Centre and International Social Science
Council. It is likely to be the first in a series of conferences addressing this theme to take place around the world.

This room now counts approximately 250 people. You represent almost 50 countries. In other words; the perfect picture
of how a conference on climate change should be met — with dialogue and discussion across national boarders or
regional organizations — and across of academic divides.

Universities are obvious participants and facilitators for dialogue concerning the grand challenges of our time. It is, in
fact, an important part of our social responsibility. The University of Oslo is certainly no exception.

Meeting the challenge of a changing climate, and all its implications, is a multifaceted task. We need to be innovative
in our approach, and we need to think beautifully and act dutifully as the Norwegian ecophilosopher Arne Naess said.
2013 is the University of Oslo’s Year of Innovation, and innovation will be a key theme today — hopefully an innovation
that consists of an ethical reflection.

We want to raise awareness to the role universities have in driving innovation forward. Without innovative solutions, we
will not be successful in meeting the future and a changing climate. To reach an understanding of what transformation in
a global era actually implies, interdisciplinary and transdisciplinary research collaborations are critical.

Therefore, | am happy to see representatives of many disciplines in this room. The social sciences and humanities are
disciplines with enormous contributions to make towards understanding change processes, including how we can
deliberately change in a fair and ethical manner. The role of the arts is also emphasized in this conference. Art is not just
as a source of entertainment or means of communication, but also a way to visualize and experience transformation
processes in new ways — and some days ago | had the opportunity to engage in a public dialogue with the world known
writer and philosopher Jostein Gaarder, to talk about his last book, Anna, a modern Fairy tales about climate change.

While we are participants in a public dialogue, universities also need to put their money where their mouth is. At the
University of Oslo, we have our Green UiO Inititative, which together with the organizers at the Institute of Sociology
and Human Geography has made this conference as “green” as possible. | wish to thank both the organizers and
Green UiO for a job well done!

I am certain you will have motivating, challenging and inspiring days here in Oslo. The conference is driven mainly
by dialogue and discussion, and less by presentation, something which is not less demanding; real dialogue is abut
listening carefully and being willing to meet other people’s argument even if we do not sympathize with them in the
first place. A dialogue wide enough for the uncomfortable dilemmas.

Arne Naess once told me: If you ask me what kind of philosophical attitude | was inspired by, | immediately think about
Diogenes, who dressed in a barrel, and walked around with a lantern in the middle of the day, searching for wise people.
Diogenes, said Arne, was a role model for me — and made me aware of my own life and that prioritizing values was
the inner core of mankind.

In other words; we the need to think far ahead when dealing with our global challenges. If we have a long term vision,
for example two or three generations ahead, our work today could be about what kind of world we leave behind. What

kind of world do our grandchildren and our great grandchildren receive from us?

Here, to shed light on todays topic from the view of the Norwegian authorities is our Minister of the Environment,
Bard Vegar Solhjell.

Good luck with the conference! | hope you have awarding discussions!
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Conference welcome speech

Bard Vegar Solhjell, Minister of the Environment

Ladies and gentlemen!
| am very pleased with this opportunity to introduce this conference on transformation in a changing climate.

I come from a small community on the west coast of Norway, surrounded by deep fjords, steep mountains and
magnificent glaciers.

We are used to rough weather. But increasingly people in my region fear that when they send off their kids on the
school bus in the morning, they are also putting them at greater risk, as the frequency of avalanches is increasing year
by year. The features of landscape are also changing and changing fast. While the glaciers were hanging majestic and
blue only a decade ago, what is left now is the grey rock bed.

So what do these changes do with the people in this region - their perception, identity and sense of place? Natural science
is fundamental to understand climate change. But, climate research must be able to capture the processes of change
that go beyond nature and into the understanding of how society and people conceives, react and respond to climate
change. | should add that I'm trained as an political scientists myself, and often in my daily work as an Minister | feel the
lack of this broader approach in research. | welcome this conference that speaks directly to this issue and hope it will
make a valuable contribution in building comprehensive understanding of climate change processes.

Climate changes are affecting everyday life, business and politics, and interact with other social and economic processes
of change that transform our society. The climate challenge gives shape to new ideas and policies from health care,
transport and energy to the visual arts and literature. However, regretfully often too slow. Because the lack of ability to
fully grasp and welcome change, and understand what is actually coming. My guess, and | gather many in this audience
would agree, no other single issue will dominate and give colour to the story of the 21st century.

The question that remains is whether this will be the story of overwhelming change brought on by global warming and
mass extinction of species and ecosystems. Or, if our grandchildren will live in a world where global warming has had only
modest impact, and where society is transformed through a fresh and bold low-carbon way of life. It’s a question foremost
to be answered through political willingness to act. But we also need research in order to understand our options. What
do we leave behind and what would we be faced with by choosing the different pathways?

In 1958, NGU, Norway’s geological surveys institute, declared in a formal letter to the Ministry of Foreign Affairs: “The
possibility to find oil, coal or sulphur on the continental shelf offshore Norway could be neglected”. 11 years later, in
1969, Norway stepped into the oil-age, with the Ocean Viking rig striking oil at Ekofisk.

The story of oil in Norway proves that belief in changing the future is not naive, change happens. But when people try
to predict the future, they tend to rely on experience, the truth of today, often ignoring even the most obvious facts
when we look back in hindsight.

Celebrating 100 years of the right for women to vote in Norway earlier this month, today’s place for women in society
is taken for granted, for obvious reasons.

When people looked forward into the future in 1913, they would never ever guess much of what dominates the lives of
modern human, it be mobile phones, commercial air flight or women'’s rights to decide their own destiny.

In the 1850s, when horse taxis dominated the streets of London, an artist made a drawing on how he expected future
transport to be. He drew an enormous carriage with 100 horses. Bigger, faster and with more horse power. But he
wasn'’t able to imagine something completely different, such as for example cars. This is now about climate change,
and we look to the future with great concern.
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More than 80 percent of the greenhouse gases that can be allowed to be released into the atmosphere under the
450-scenario, have already been released. Annual emissions of all greenhouse gases combined compares to roughly 50
billion tons of CO2, according to the United Nations Environmental Programme. Last week the IEA presented another
report, stating that we are on course for 4-5 degrees global warming. That will create living conditions unknown to
mankind. The good news is that global warming was created by man, and therefore can be solved by humans.

| grew up under the threat of nuclear war between the USA and the Soviet Union. My children grow up under the threat
of global warming. As it turned out, there was no nuclear war, the Iron curtain is history and the Soviet Union does no
longer exist. Enemies are now allied.

This shows us that everything is possible in the history of mankind. If someone had told us in 1979 that the Berlin Wall
would be gone in ten years, we would not have believed it.

We can’t predict the future, but we can contribute to shaping it. As human beings of the 21th century, we have a lot of
knowledge about the impact of fossil fuels on climate change.

Even if Norway is a small country, we can take on our fair share of the effort

* Norway has pledged to cut emissions 30 percent, compared to the level of domestic emissions in 1990

¢ Conditioned by a sufficiently ambitious global agreement, this target will be stepped up to 40 percent

¢ We aim to be a low-carbon society mid century

* And stay committed to several international initiatives, on clean energy, carbon-capture technologies,
fighting deforestation and addressing the short lived climate forcers.

Halting climate change and achieving a green transition is the greatest challenge of our time, but it is doable. The
Ozone-shield was threatened, so through international negotiations and local action, we fixed the problem. And | have
not met with one person that complains, and wants to have back the refrigerators and spray cans of yesterday.

Low emission society is not boring and hard and difficult, as many tend to believe. On the contrary, it will be better for all of us.

The right future will provide

e better public transport,

e cleaner air,

e |ess pollution,

* improved economy,

e more efficient use of resources

¢ and eventually a much safer and more prosperous future.

There will be more cars with no emissions and less noise. We will plan our cities better, with shorter distance between
our houses, our working places, schools and kindergartens. In a truly resilient economy, based on sustainable
technologies and solutions.

Maybe our children will shake their heads when we tell them about the cities of our childhood, the pollution, the noise
and traffic jams.

Let me end where | started - back home. | want the glaciers to remain, | want the parents to be confident that when
they send their children to school they will return safe. | still want to go skiing in the places | always have. We can do a
lot to make the future a safer place by deep and swift cuts in greenhouse gas emissions. But | also realise that we have
come to a point of no return, where the processes of climate change will affect risk and livelihoods of millions of people.

My hope for this conference is that it widens our understanding of a changing climate, and that collectively, researchers
from different disciplines contribute to build a shared understanding of climate change and transformative processes.

And at the same time help us to understand how we face the consequences of an already changing climate.

With that | wish you all the best for the days to come. Thank you.
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Program at a glance

TUESDAY 18 JUNE

Venue: Sophus Lies Auditorium

12:00 | OSLO EXTREME DIALOGUE ON CLIMATE EXTREMES - BUILDING A BRIDGE TO THE FUTURE
Moderator: Nisha Pillai

Venue: Sophus Lies Auditorium

Participants: Ravid Goldschmidt, Musician, Hang player, Spain; Ole Petter Ottersen, Rector, University
of Oslo, Norway; Arvinn Gadgil, State Secretary, Ministry of Foreign Affairs, Norway; Nnimmo Bassey,
Friends of the Earth International and Environmental Rights Action, Nigeria; Mehjabeen Abidi-Habib,
Government College University Lahore, Pakistan; Madeleen Helmer, Red Cross, the Netherlands; Idar
Kreutzer, Finance Norway, Norway; Cathrine Moestue, Moestue Consulting, Norway; Susanne Moser,
Susanne Moser Research & Consulting, USA; and Haavard Stensvand, County Governor of Sogn og
15:00 | Fjordane, Norway.

16:00 | Conference Reception, Oslo Town Hall

17:30 | Welcome note by Mayor Fabian Stang, City of Oslo and
Dean Fanny Duckert, Faculty of Social Sciences at the University of Oslo
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WEDNESDAY 19 JUNE

WHAT IS TRANSFORMATION?

Venue (9:00-15:30): Georg Sverdrups Hus

Table of contents

Venue (17:00-18:00): Sophus Lies Auditorium

09:00 | OPENING, Pro-Rector Inga Bostad, University of Oslo

09:05 | WELCOME SPEECH, Minister of the Environment, Bard Vegar Solhjell

09:15 | FRAMING TALK, Karen O'Brien, University of Oslo

09:30 | REALITY CHECK: A Climate for Transformation, Cecilie Mauritzen, CICERO

09:45 | MUSIC: Tommy Tokyo

10:00 | PERSPECTIVES ON TRANSFORMATION:
“Reconnecting to the Biosphere” Carl Folke, Stockholm Resilience Centre;
“Speed, Scope and Depth”: What Counts as a Socio-Technical Transformation? Frans Berkhout, IVM

10:45 | Break

11:15 | PAPER PRESENTATIONS: PART I
Social-Ecological | Transformational | Urban Transfor- Creating Low Communicating | Towards a New
Transformations | Adaptation (1) mations () Carbon Socie- for a Change () Science of Trans-
() ties (1) formation (1)

12:00 | Break

12:15 | PAPER PRESENTATIONS: PART Il
Social Ecological | Transformational | Urban Transfor- | Creating Low Cultural Transfor- | Towards a New
Transformations | Adaptation (Il) mations (Il) Carbon Socie- mation Science of Trans-
(I ties (II) formation (II)

13:00 | Lunch

14:00 | DEEP CONVERSATIONS
Adaptation & The Story of Transformative The Economics of | Transforming
Transformation Climate Change Leadership Transformation Development
Featuring Mark Featuring Joe Smith, | Featuring Lisen Featuring David Featuring Coleen
Pelling, Neil Katie Mach, Nina Schultz, Susanne Manuel-Navarrete, Vogel, Rohan D'Souza,
Adger, Paty Romero | Witoszek, Amy Moser, Anne Caspari, | Atle Midtun, John David Tabara,
Lankao, Marianne Franceschini and loan Fazey and Thompson, Steffen Myanna Lahsen and
Karlsen and participants participants Kalbekken and par- | participants
participants ticipants

15:00 | Break

15:30 | PLENARY DISCUSSION: How Do We Transform the Future?
Moderators: Karen O'Brien, University of Oslo and loan Fazey, University of Dundee
Speakers: Nnimmo Bassey, Mark Howden, Riel Miller, Geoff Fitch

16:30 | Break

17:00 | PUBLIC LECTURE: “The Reimagination of Carbon” Paul Hawken, environmentalist, entrepreneur, and author
18:00 | Break
18:30 | OPTIONAL ART EVENT: NEW AGRARIAN MYTHOLOGY
- Agrarian folklore, rituals, and celebrations as related to the pressing issue of climate change.
19:30 | Flatbread Society/ Bakehouse Bjervika.
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THURSDAY 20 JUNE
HOW DO WE DO TRANSFORMATION IN PRACTICE?

Venue (09:00-12:30): Georg Sverdrups Hus

09:00 | FRAMING TALK, Per Olsson, Stockholm Resilience Centre

09:15 | PERSPECTIVES:

"Social Innovation and Sustainability: Understanding the Social Dynamics of Transformation” Frances Westley,
University of Waterloo

“Grass Root Innovations” Anil Gupta, Indian Institute of Management

10:00 | ART PERSPECTIVE ON TRANSFORMATION: “Critical Transitions”, Tone Bjordam

10:15 | Break

10:45 | PAPER PRESENTATIONS: PART |

Approaching Moder- | Transforming Devel- | Community Transfor- | Politics and Govern- | Creating Low-Carbon
nity: Business and opment (1) mations () ance (1) Societies (/)
Economy (1)

11:30 | Break

11:45 | PAPER PRESENTATIONS: PART Il

Approaching Moder- | Transforming Devel- | Community Transfor- | Politics and Govern- | New Approaches

nity: Business and opment (1) mations (Il) ance (1) to Education and
Economy (Il) Learning
12:30 | Lunch

Venue (13:30-14:30): Venue Idrettsbygningen

13:30 | TAKING A STAND ON TRANSFORMATION: An Open Space Event
Faciliator: Bill Aall

14:40 | Break

Venue: Georg Sverdrups Hus

15:00 | PLENARY DISCUSSION: What is the role of innovation in global sustainability transformations?
Moderators: Per Olsson, Stockholm Resilience Centre and Frances Westley, University of Waterloo
Speakers: John Thompson, Eva Bakkeslett, John Thackara, Anil Gupta

16:00 | "Transformation Where The Rubber Hits The Road: The Story Of Climate Change Adaptation In Durban, South Africa"
16:30 | Debra Roberts, eThekwini Municipality, South Africa

18:00 | CONFERENCE DINNER
Departure to Bygday with boat from Aker Brygge, touring the fjord, visit the Fram Museum
Dinner at the Kon-Tiki Museum
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FRIDAY 21 JUNE
HOW DO WE MAKE TRANSFORMATION JUST, DELIBERATIVE AND EQUITABLE?

Venue: Georg Sverdrups Hus

09:00 | FRAMING TALK, Asun St. Clair, CICERO

09:15 | PLENARY DIALOGUE: How to Transform an Oil-Based Society into a Sustainable Society?
Moderator: Marius Holm, Zero og Asun St. Clair, CICERO
Kick-off perspectives by Paul Hawken, Helge Ryggvik, Lan Marie Berg, Cecilie Mauritzen and Stein B. Jensen

10:15 Break
10:45 | PAPER PRESENTATIONS: PART I

Politics and New Narratives (1) Community Transfor- | Power, Politics and Transforming Agri-
Governance (Ill) mations (/1) Interests culture

11:30 | Break

11:45 | PAPER PRESENTATIONS: PART I
Politics and Govern- | New Narratives (Il) People on the Move | A Changing Climate | Trim Tabs for Trans-
ance (IV) for Youth formation

12:30 | Lunch

13:30 | VOICES OF THE FUTURE: Taking on the Challenges Ahead (Featuring Bronwyn Hayward on “Democracy and
Citizenship”, and Joe Smith on “Taking Care of Things”, along with a medley of youth perspectives)

14:20 | ART PERSPECTIVE ON TRANSFORMATION: Public Smog, Amy Balkin

14:45 | PLENARY DISCUSSION: What Could a Transformed World Look Like, and What Would It Take To Get There?
Moderator: Asun St. Clair, CICERO
Speakers: Jean Russell, Des Gasper, Susanne Moser, Gunhild Stordalen

15:45 | "Taking Social Transformation Seriously" Heide Hackmann, International Social Science Council
“The Next Steps” Karen O’Brien, University of Oslo

16:00 | MIDSUMMER TOAST - TO A SUSTAINABLE FUTURE

16:30 | End of conference

SATURDAY 22 JUNE

09:00

WORKSHOP ON TRANSFORMATIVE LEADERSHIP

17:30
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Responding to climate change:
The three spheres of transformation

Karen 0’Brien and Linda Sygna
Department of Sociology and Human Geography, University of Oslo and cCHANGE, Norway.
E-mail: karen.obrien@sosgeo.uio.no and linda.sygna@cchange.no

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 meaning-making, 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.

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.
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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 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).
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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).

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
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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. 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, practical
solutions may create unexpected outcomes
and new problems. The line between
business-as-usual and transformation is Figure 1: The three spheres of transformation (after Sharma, 2007).
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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 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
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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).

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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INTRODUCTION

Societies respond to pressure to change mostly through incremental steps, which focus on maintaining the current
system or accepting gradual partial change. However, this may be increasingly inadequate - given the multiple dynamic
pressures under current and future global change - and there is a need to develop more robust understandings of how
change can be managed and what promotes positive transformative action. This would ideally contribute to achieving
the goals of development, disaster risk reduction and adaptation simultaneously. Much of the focus has however
been dedicated to changes that are far from revolutionary, and less attention has been paid to the issue of scale and
the evaluation of the nature of that change and its long-term implications. Given the dissatisfaction with incremental
reactive change, what mechanisms and opportunities exist for deeper transformative change, and how can this level
of change be evaluated?

This paper will use Handmer’s and Dovers’ (2007, 2009) three-staged typology to investigate and understand those factors
that bring about transformation. It also explores through different examples how transformation could be characterised
and evaluated. We argue that not all transformation is necessarily positive and welcome, and that greater focus needs to
be placed on understanding the drivers which enable long-term positive transformation, and which inhibit maladaptation.
We also highlight the complexities around the issue of scale and the normative elements embedded in attempts to evaluate
change. Our interest lies also in identifying spaces in policy processes where negative transformational change could be
reversed and commitment to non-sustainable agendas could be reduced.

The paper is organised as follows: The second section reviews briefly common definitions of transformation as
qualitative change and explores how different authors have recently contributed to this effort. The third section discusses
different framings of policy problems and introduces a modified typology (Handmer and Dovers, 2007, 2009), which
is used to illuminate different dimensions of problem types and management responses. The fourth section discusses
in more detail what these different responses and framings mean in terms of identifying and understanding the nature
of transformative change. The last section summarises the arguments and proposes critical areas of further research.

DEFINING TRANSFORMATION

Change has always intrigued humans not the least given the past history of vanishing and collapsing societies
where decisions and particular pathways have led to differing outcomes (Diamond, 2005; Burch, 2009). The recent
discourse on large-scale potentially catastrophic global changes has made the issue of change management even
more acute. In this discussion, transformation has been proposed both as an acute need in the face of large-scale
changes at the global level and as the preferred management response (Pelling, 2011; O’Brien, 2012). The concept of
transformation is frequently used and widely applied across diverse fields such as mathematics, genetics, leadership,
organisational change, education, and theatre. Over time particular characteristics have formed to distinguish and
explain transformation from the perspective of qualitative change (Table 1). Most of these definitions see transformation
as an act or process, which demands significant change. This change, as the Farlex Free Dictionary (2013) notes, is
“usually for the better”. Transformative change in other words should lead to a positive change, which is “profound and
radical” at heart (Business Dictionary, 2013). After transformation, the system should be significantly different with “little
or no resemblance with the past configuration or structure” (Business Dictionary, 2013). Transformation then requires a
significant shift from status quo; such change in other words becomes a potential indicator for the evaluation whether
or not transformation has taken place.
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Table 1. Definitions of transformation.

‘Transformation’ as qualitative change

1. a. “The act or an instance of transforming”.

The Free Dictionary b. “The state of being transformed”.

by Farlex 2. “A marked change, as in appearance or character,
usually for the better”.

3. “change in form, appearance, nature, or character”.
Dictionary.com 4. “Theatre. a seemingly miraculous change in the appearance
of scenery or actors in view of the audience”.

Oxford Dictionaries 1. “a marked change in form, nature, or appearance”

1. “an act, process, or instance of transforming or being transformed”

Merriam-Webster ) . .
2. “false hair worn especially by a woman to replace or supplement natural hair”

“In an organizational context, a process of profound and radical change that orients
an organization in a new direction and takes it to an entirely different level of

Business Dictionary effectiveness...transformation implies a basic change of character and little or no
resemblance with the past configuration or structure”.

“a change into someone or something completely different, or the process by

Macmillan Dictionary T ) —

“a significant change in the form, structure, character, or nature of something

Wordsmyth Thesaurus ”
or someone

While most definitions agree with the need for “significant change”, some of these refer to the different nature and
durability of such change. For example, Merriam-Webster’s (2013) second definition describes transformation as “false
hair worn especially by a woman to replace or supplement natural hair” while another describes transformation as
“a seemingly miraculous change in the appearance of scenery or actors” (Dictionary.com, 2013). Transformation in
other words can appear to have taken place without changing the actual underlying system. This raises an important
qualitative aspect of change and its evaluation: how do we know when transformation is “real”? Where can the line be
drawn between appearance and rhetoric and actual transformation?

Several disciplines have investigated transformation in the context of global environmental change including risk
management, climate change adaptation, sustainable development, emergency management, and disaster risk
reduction. The definition and characteristics of transformation have inspired scholarly thinking in recent years in
particular in the context of climate change adaptation (Table 2). For example, Kates et al. (2012) refer to “transformational
adaptation”, which emphasizes the novelty, intensity, and scale in its attempt to differentiate between transformational
and incremental change. Transformational adaptation can be taken by multiple actors at multiple scales over multiple
time periods. O’Brien (2012: 670) notes that despite the increasing interest in transformation research, the concepit still
remains fairly vaguely defined specifically given that it can mean “different things to different people or groups, and it
is not always clear what exactly needs to be transformed and why, whose interest these transformations serve, and
what will be the consequences”. This poses obvious problems regarding attempts to set and identify such elements
as boundaries, scale, and the evaluation of transformation.

Nelson et al. (2007) similarly observe that there is rarely a good understanding of the difference between incremental
adjustments and transformation leading to obvious difficulty in evaluating “transformative” change. Park et al. (2012)
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also note the interdependency between incremental and transformative change. In transition and resilience theory,
transformation is conceptualized as a necessary step once the system becomes unviable in its current structure. In
this view, transformation is not necessarily a choice but rather the last phase before or during system collapse. O’Brien
(2012) however considers transformation through an anticipatory perspective in which transformation is a deliberative
choice that intends to change the system into a new state before such collapse takes place. Similar to the dictionary
definitions is the characteristic of distinct change, which is manifested by a new state of the system.

Table 2. Definitions related to transformation in the literature.

Aspects of ‘Transformation’ in the literature

Transformational Adaptation=

1) Adopted at a much larger scale or intensity,

2) Truly new to a particular region or resource system,
HEER AR S ) 3) Transform places and shift locations.
Nature: both reactive and anticipatory, can be collective, individual, organisational,
both autonomous and planned; spin-offs from other actions, incremental or rapid

Transformation= “A fundamental alteration of the nature of a system once the current
ecological, social, or economic conditions become untenable or are undesirable”
Nelson et al. (2007: 397) 9

No distinct boundary between incremental adjustments and transformation

Deliberate Transformation= Multi-definitional concept depending on one’s values and
O’Brien (2012) worldview; associated with changes in meaning-making processes, calls for new critical
approaches and challenges paradigms

Transformative Adaptation= distinct deliberate changes in practices, learning through
O’Neill and Handmer (2012) ISTO s gesinp 9 9
monitoring and re-evaluation

Transformation= “a discrete process that fundamentally (but not necessarily irreversibly) results
in change in the biophysical, social, or economic components of a system from one form,
function or location (state) to another, thereby enhancing the capacity for desired values to be
achieved given perceived or real changes in the present or future environment”

Park et al. (2012: 199)

Pelling (2011: 84) Adaptation as Transformation= fundamental shifts in power and representation of interests
and values

Adaptive Transformation= A fundamental alteration of “actors’ perspectives on sustainability,
societal objectives and how they can be achieved”

Main issue whether transformation is optional and voluntary or obligatory and externally
mandated

Preston et al. (2013: 1025)

Park et al. (2012) also describe transformation as a fundamental deliberate change but one that can be reversed if
needed. The main aim or attribute of transformation therefore is to enable actors to follow their “desired values to
be achieved” within the current or future context (Park et al., 2012: 199). The difference between incremental and
transformational change lies in the “extent of change” and represent in essence a spectrum of different strategies
that can be undertaken in response to change (Park et al., 2012: 199). In the question of scale, Park et al. (2012: 199)
note that transformation has the potential to take place at “any level, from the individual through to the collective,
industry or region” while acknowledging that simultaneous transformative processes can occur independently within
a complex system.

O’Neill and Handmer (2012) likewise propose that transformative adaptation will become a necessity in the future for
example within fire management where the events will most likely be outside of the range of previous experience. The
authors propose that central for any transformative practice is to challenge the existing norms and practices and to
identify “unacceptable risk” (O’Neill and Handmer, 2012: 5) in order to facilitate discussions about the need to change
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routines and practices. Given the pulsed nature of change processes (Moench, 2009), continuous learning and re-
evaluation become key factors for transformative planning as events reveal inefficiencies and injustices in the current
structures and operations.

Such continuous learning and re-evaluation could be achieved through ‘adaptive transformation’ that includes
actor-specific understandings of, for example, the meaning of sustainability (Preston et al., 2013: 1025). Adaptive
transformation enables actors to embrace alternative ways of action despite the commitments to particular pathways.
In other words, adaptive transformation changes the perceived feasibility of particular options hence enabling a broader
acknowledgement what in fact is a ‘good’ path of action. The important point is whether the transformation process
is conducted on voluntary bases or whether transformative change becomes the only alternative driven by external
pressures (Preston et al., 2013).

The majority of the proposed definitions and existing assumptions regarding transformation centre on the characteristic
of a ‘fundamental’ shift that questions and challenges values and routine practices (Handmer and Dovers, 2007, 2009;
Pelling, 2011; O’Neill and Handmer, 2012) and changes prior perspectives employed to rationalise over decisions
and pathways (Poutiatine, 2009; O’Brien, 2012; Preston et al., 2013). Change is perceived more often than not as
something inherently positive and achievable. As Preston et al. (2013) note, climate change adaptation literature for
example suggests such concepts as ‘no-regret’ and ‘win-win’ in order to prove that changes in practices and policies
can result in positive outcomes even under uncertainty.

Most of the cited definitions and conceptualisations do not however address explicitly the issue of scale and the
durability of transformative actions. The basic expectation seems to be that the end state or the new state can be known
and planning and policy responses can be undertaken. Yet, information regarding the future is generally highly limited.
In addition, responses to change are varied and differ also based on current management practices and principles in
use, and not all change is necessarily positive (Handmer and Dovers, 2009). The extent that changes can be made, and
their consequences, are dependent on current norms, practices and previous commitments to vulnerability management
(Preston et al., 2013). The next section introduces a typology that delineates different types of policy problems we
commonly face and the different types of management responses undertaken.

MANAGING CHANGE

Several typologies demonstrate the types of problems and types of change management processes commonly
in use. Handmer and Dovers (2007, 2009) propose three different types of problems and dimensions of resilience
and practices, which describe the general societal attitude or perception of dealing with risks and hazards
(Table 3). Institutions do not necessarily only choose or display one type but frequently use a combination of
types across different sectors and different decisions. While the typology is obviously a simplification of multiple
dimensions and processes, it provides a useful way of understanding which aspects of change management
are transformative and where it might not necessarily be beneficial to pursue transformative actions. Ideally,
a combination of these different types of resilience provides the most robust response as in some instances
incremental change is enough whereas in other cases benefits are greater through transformational change.

Types of problems

Problems are framed and classified in order to decide on the extent and scale of the problem, attribute responsibility,
and to select pathways and practices to address the problem. Handmer and Dovers (2007, 2013) distinguish between
routine, non-routine and complex problems, which describe different framings given to particular issues. Routine
issues or problems are something most agencies, institutions and individuals face every day, which can be addressed
fairly quickly. In routine cases, the extent of uncertainty is relatively well-known, there is less need to introduce drastic
changes to the existing tested practices, and the responsibility attribution is more or less clear. In non-routine cases,
risks and events are still often within experience but stretch the boundaries of known and tested practices. These can
have a profound way of introducing new uncertainty dimensions but due to their rarity, the push for significant changes
in the current management practices does not necessarily take place.

Within the context of environmental change however the kind of change and policy problems in today’s society can best

be described as complex (Handmer and Dovers, 2007: 95-96). Complex unbounded problems are most often outside of
previous experience, have high uncertainties, involve multiple scales, and have high levels of unpredictability. Attribution
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of responsibility is more diffuse as complex problems call for whole-of-society responses where the system depends on
effective responses across multiple scales and sectors. This in itself calls for transformative and new ways of managing
change where experience cannot be harnessed for the simple reason that it does not yet exist. Yet, societies regularly
manage change, mainly to maintain or increase their functioning in the face of adverse events and impacts.

Management responses

Handmer and Dovers (2009) identify three different management response types that societies adopt. Type I resilience
describes rather rigid management structures, which resist change through the denial of the existing risk and intends
to keep the system functioning as business-as-usual. The focus lies on maintaining system stability with all costs. The
denial of risk legitimises strong focus on routine practices and incremental change. The knowledge and science used to
inform the decision-making process is conventional and relies on commonly deployed methods and leaves little space
for innovation. It provides in other words more evidence for favouring incremental change as it cements the existing
approaches in use. Uncertainties in the operational environment are well understood and can be calculated according
to one’s needs. Broader changes are resisted in particular due to significant costs in changing the system. While this
approach does not challenge the existing practices or lead to change, it however provides stability and certainty in
operational sense, and hence can be preferred in particular situations. Type | makes sure the existing power structures
are kept intact and exerts significant control even over how information regarding particular hazards is managed. The
sustainability of the system can be called into question as it often leaves it too late to consider anticipatory planned
transformation leading the system into a state of collapse, and hence forced transformation or eventual destruction.

Table 3. Problem type and management response typology (adapted from Handmer and Dovers, 2009: 198-199, and Handmer and Dovers, 2007: 92-95).

Typology

Routine +
Type I: Resilience and Maintenance

Science:

Applied science where most
conventional methods are suitable to
deliver results

Uncertainty:
The extent of uncertainty is known
and quantifiable

Sustainability:

1) Implications: Not sustainable,
possible collapse

2) Approach: Denial of need to change

Elements:

1) Positive: Maintaining status quo,
stability and certainty

2) Negative: Lack of flexibility, narrow
options, inability to adjust

Typical arguments:

1) Denial

2) Appeals to ignorance
3) Costs a major issue

Approach to hazard:

1) Anticipatory planning for obvious
threats

2) Resources devoted to maintain the
status quo

Non-routine +
Type Il: Change at the margins

Science:

Professional consultancy where
specialised expertise is more valued and
seen necessary

Uncertainty:

The extent of uncertainty is fairly
well known and understood but less
quantifiable

Sustainability:

1) Implications: Awareness of
unsustainability of current system,
minimal scale of change

2) Approach: Treat symptoms

Elements:

1) Positive: Incremental change, awareness
of the problem

2) Negative: Showcases change but
changing only ‘details’, not systems

Typical arguments:

1) Problem may exist

2) Delaying tactics (e.g. enquiries)
3) Minor changes

Approach to hazard:
1) Less anticipatory planning
2) Minor changes in hazard adjustments
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Complex +
Type lll: Openness and Adaptability

Science:

Post-normal science where multidisciplinary
approaches and innovation are necessary
aue to problem complexity

Uncertainty:

The extent of uncertainty is often not
known and cannot be quantified; multiple
dimensions of simultaneous uncertainty

Sustainability:

1) Implications: Ability to manage
change and uncertainty, major change,
chance of maladaptive decision

2) Approach: Treat causes

Elements:

1) Positive: Flexibility, adaptability and
undertakes major changes

2) Negative: Can lead to wrong
decisions, reduces optimal capacity
for current and near future

Typical arguments:
1) Change essential
2) Change because of uncertainty
3) Longer-term view

Approach to hazard:
1) Maximum flexibility to accommodate
unexpected threats
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Power structure: Power structure: Power structure:
1) Existing power structures 1) Existing power structures but may 1) Major changes in power structures
include new issues e.g. environment

Emphasis: Emphasis: Emphasis:
1) Individual sovereignty 1) Use of right rhetoric 1) Humanity and biosphere
2) Professional hazard management 2) Slight shift in responsibility for hazard 2) Hazard management for all
3) Control of public information and management towards individuals 3) Participatory information systems
agenda 3) Control of agenda with some patrticipatory
mechanisms

Type |l describes management systems where the need for change is acknowledged but this awareness does not
necessitate large-scale transformations. The knowledge and science utilised is heavily focused on professional expertise
and consultancy where particular expert areas and niches exert significant control over what kind of knowledge is
used and needed. Uncertainty is still fairly well understood but at times cannot be quantified. The system focuses on
managing risks and might attempt to consider innovative new approaches that are not part of the current practice
as part of a range of solutions. However, the main focus lies in treating the symptoms rather than actual causes of
problems. Common to this type is the use of enquiries to provide more detailed information about the nature, scale, and
extent of problems but these lead often to incremental changes rather than large-scale system transformations. The
use of the rhetoric of change is common; this however only displays possible transformation as “false hair” (Merriam-
Webster, 2013): an awareness for change gives an appearance of change but little is done to enact the necessary
changes for a deeper transformative change. Power structures are retained with possible additions and the focus
expands to the role of individual actors in enacting such change.

Type lll resilience describes management systems where the need for change is acknowledged and transformation of
practices and systems becomes an option. The needed knowledge and science is multidisciplinary and attempts to
draw information across sectors in a holistic manner. The extent of uncertainty often cannot be known, is outside of
previous experience, involves multiple scales and have high levels of unpredictability. The rationale is that transformative
change can actually increase system flexibility and hence keep opportunities open under uncertain conditions. However,
if taken hastly, it has the potential to result in maladaptive decisions, in particular if the scale of change is too broad and
rapid for the system to function adequately. Type lll includes also changes in power structures and strongly advocates
participatory mechanisms in order to expand the responsibility and subsequent opportunities in decision-making and
in the choice of options. Uncertainty is not viewed as negatively as in Type | and Il since in Type Ill uncertainty becomes
a major rationale for undertaking and implementing change. This particular approach would stress whole-of-society
and system change, and be best paired with complex problem approaches.

Of the three different problem types and management responses, such global issues as climate change clearly fall
within the complex and Type Il resilience category. While Type Ill might appear enticing given its focus on flexibility,
acknowledgment of uncertainty, and shifts in power structures, Handmer and Dovers (2009) caution that transformative
change is not always positive. For example, large-scale rapid changes increase system instability and have the potential
to produce irreversible choices, which lead to suboptimal pathways and inflexibility (Handmer and Dovers, 2009). Such
changes include for example substituting diverse income sources for a single source of livelihood, which is vulnerable to
a range of external pressures, or changing legislations at a rapid pace where system uncertainty creates an operational
vacuum and cripples system functions.

This section has demonstrated how different framings, management and problem types determine often the kind of
space available for transformative action. These issues relate to multiple factors such as the tolerance for uncertainty
and its role in managing change, the kind of science and knowledge perceived as useful and necessary, the flexibility
and sustainability of chosen options and pathways, and the scale, extent and speed of preferred change. And yet,
evaluating any need for and scale of change is highly subjective and determined by a range of factors, both at smaller
individual and broader institutional scales (Adger et al., 2009; O’Brien, 2012; Preston et al., 2013). Next, we discuss the
relevance of several issues that have been so far raised regarding transformation and its characteristics, and examine
what the different problems types and management practices mean in the context of continuous change.
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DISCUSSION

The previous sections have pointed out several ways of thinking how societies manage change and how transformation
is currently understood and defined. However, while the literature and definitions all signal particular features that
should or could be found around transformation and related change management practices, none specifically note or
investigate further the issue of scale. This is problematic regarding the evaluation and understanding of the process of
transformation. If transformation takes place across multiple scales, through multiple actors at multiple times (O’Brien,
2012), on what grounds can we differentiate between appropriate transformative management responses? And how
do these processes guarantee that the change is for the better and actually reduces vulnerability in particular for
neglected segments of society?

For exampile, in the field of climate change adaptation, there is still disagreement on how an adaptation baseline can
be determined (Burton, 2009), or robust indicators to measure ‘vulnerability’ (Klein, 2009) or even ‘resilience’. The
discourse on transformation is likely to face similar challenges as any attempt at evaluation and understanding particular
characteristics of change processes will demand also evidence of what is actually being measured. The process of
constructing meaningful indicators itself is imbued with difficulties given the multiple perspectives and normative
preferences underlying any process of defining boundaries (Hansson, 1996; O’Brien, 2009), but these are necessary
steps if one wishes to enable “transformation” to take place. Here we list several classifications for scale and triggers
that might provide an interesting framing to look at transformative actions and processes.

Hansson (1996) provides a useful illustration of such multiplicity when it comes to framing and understanding policy
issues, which he terms as ‘decision horizons’. Nuclear energy debates provide a good example of different decision
horizons. Here four common decision horizons are at play, which describe the sources for policy conflict and controversy
among the actors (Hansson, 1996). The first decision horizon demarcates the issue in terms of disposal and location:
safe disposal of radioactive waste, which relates to questions over the technique and method of disposal, and possibly
decisions over disposal locations. Policy- and decision-makers often favor such narrow decision horizons as it is
clear what the issue is about and there is less room for transformative changes. The second decision horizon focuses
on energy production and the currently acceptable ways to produce energy given the present system. The third
horizon relates to energy systems as part of the broader system, and focuses on the question how in general we
should be producing energy. The fourth horizon focuses on societal organization: how we should organize our society.
Environmental activists often favour broader horizons (e.g. energy production systems, lifestyle and sustainability
questions). While all of these horizons are equally valid policy stances, the difficulty comes when actors assume to be
operating within the same scale (Hansson, 1996).

The question for transformation and managing change is to first locate the discourse on a particular scale in order
to make it feasible and understandable as to what is being changed. Scale enables a deeper exploration of the rate
and extent of change, and hence is crucial for any evaluation effort. When determining the scale of needed change,
one must carefully examine and make explicit the actual perception-scale (decision horizon) from which the issue is
approached in the first place (Hansson, 1996). This has certain relevance also to the suggested typology as one needs
to understand the level and scale of the issue and its subsequent consideration within the realms of the typology,
including the acknowledgement that an issue can have several decision horizons attached to it. Scale essentially
relates to issues of time and space. For example, one could differentiate between system transformation as “large scale
changes in surrounding systems”, geographical transformation as “complete change of the environment” and individual
transformation as “deeper shifts in existing values and perceptions”. If transformation is really about challenging
existing practices and beliefs, perhaps it should be identified and defined in terms of the difficulties in implementing
significantly different systems or the number, range, and scale of different obstacles in introducing new routines for
example in emergency management (Handmer and Dovers, 2007; O’Neill and Handmer, 2012).

The probable push factors for transformation will most likely continue to be event-dependent and associated with
complex problems. However, such factors do not necessarily include natural extreme events, but may also draw on
political events such as when new governments enact large-scale re-structuring of departments. Such political factors
transform systems not necessarily because the outcomes of res-structuring are economically, socially or culturally
more efficient and suitable but merely because of setting their stamp on the structure itself. Such a transformation of
institutional structures often has multiple unintended side effects such as operational vacuum, system and operational
instability, and loss of organisational objectives among actors. Furthermore, not all systems can transform and become
viable in a new state. Hence, the discussion on limits to adaptation demonstrates that particular systems will not
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survive and flourish once those limits are reached. This calls for clearer identification of both limits and transformative
potential within the systems.

Perhaps transformation should be understood as an internalisation of deliberate change for the better, which ensures
a better fit if simultaneously the external structures are also changed to accommodate new ways of thinking. Such ‘fit’
between external and internal spheres is paramount in transformational change. For example, fragile states remain
fragile and do not suddenly transform into effective states given that the organisational objectives of good governance
and transparency are not internalised by the very people who could or should be the drivers of change (London School
of Economics, 2011). Transformation will remain only as an appearance of change if the structures are ‘transformed’
and changed, but the actors within the systems remain in their previous ways of thinking and do not adopt new ways
of practice.

CONCLUSION

This paper has investigated the different conceptualisations and definitions of transformation, and the common problem
types and management responses that societies use to manage change. It first explored what transformation is and
how it has been defined, and illustrated the many similar and different nuances found in the literature. It then used
Handmer and Dovers’ (2007, 2009) typology in examining the nature and scope of common problem types and
associated management responses, and suggested several ways transformation could take place through the use
of a mix of management responses. The following discussion focused on raising some questions as to the nature of
transformation and possible challenges it faces as a management response. The literature and definitions discussed in
this paper also point to the problematic aspect of scale in the discourse around transformation. Scale remains elusive
and vague and there is little agreement at what level, scale, speed, and extent transformation should be pursued. Our
typology has demonstrated that complex problems demand vastly different approaches than what routine and non-
routine problems pose to the way we manage our societies. However, while complex unbounded problems call for
new ways and practices that are distinctively different from the status quo, well-planned and facilitated transformation
calls also careful consideration of what exactly needs to be changed and how. Too rapid and drastic change can lead
to instability and confusion as to who for example is responsible for new routines, practices, and their implementation.

While the idea of transformation is now becoming increasingly pertinent, it is unclear where the boundaries of
transformation lie in terms of its scale(s) and subsequent evaluation of the nature of the change and its durability. Clearly
not all outcomes are positive and different actors will always carry differing perceptions as to what “good” or “positive”
outcome entails. However, more focused and comprehensive identification of boundaries, evaluation and scale will
enable the transformation discourse to set itself aside as a distinct area of inquiry. While transformation literature might
not qualify as of yet as a new science, the discourse is an important one due to its ability to bring together multiple
issues, systems, and disciplines, and challenge the existing paradigms, assumptions, and norms.
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BACKGROUND AND RATIONALE

“Coping with past problems often creates dysfunctional systems. To meet coming challenges requires transformations
of world views, institutions, approaches, and methods.” - (Folke et al., 2011: 721)

The past two decades have seen a rapid growth in projects, programs and policies that link climate change adaptation
and development. The consequent mainstreaming of climate change recognizes the close inter-relationships between
climate change and development issues, and the need to avoid creating parallel institutions and practices that deal
with climate and development issues in isolation (Hug and Reid, 2004; Kok et al., 2008). To a large extent, these have
drawn upon existing development approaches, applying a ‘climate change lens’ to issues such as water resources
management (OECD, 2009).

These development-driven approaches to adaptation apply the climate change problem to existing conditions and
development processes. More recently however, analysts have been grappling with the potential limits of conventional
approaches. In adaptation, this has included assessing the biophysical and societal limits to adapting to climate change
impacts, reflected in the growth of approaches to address ‘loss and damage’ where impacts exceed adaptive capacity
(Peterson, 2009; Adger et al., 2009; Warner and Zakieldeen, 2012). This has also been prompted by acknowledgement
that current international actions and commitments are insufficient to prevent dangerous levels of climate change and
that without radical emissions reductions, we are unlikely to avoid dangerous levels of climate change (Anderson and
Bows, 2008; UNEP, 2011). As a result, we increasingly need to consider adaptation approaches more appropriate for
global temperature rises of 4 degrees Celsius or more (Stafford-Smith et al., 2011; World Bank, 2012).

As a result, researchers and practitioners alike are increasingly asking whether meeting the twin mitigation and
adaptation challenge needs more than simply doing more of the same or incremental adjustment of existing approaches
(Kates et al., 2012). As a consequence, there is growing interest in how to understand and create more transformational
changes required for addressing climate change challenges (Pelling, 2010; O’Brien, 2012; Park et al., 2012; O’Brien et
al., 2012; Kates et al., 2012; Tanner and Horn-Phathanothai, 2014). While transformation can describe an unintended
change, it generally implies a deliberate attempt to engineer the changes required to achieve a desired goal, such as
enhancing resilience or avoiding dangerous interference in the atmospheric system (Nelson et al., 2007). Kates et al.
(2012: 1) suggest three classes of adaptations described as transformational: ‘Those that are adopted at a much larger
scale or intensity, those that are truly new to a particular region or resource system, and those that transform places
and shift locations’. Park et al. (2012: 119) define transformation in the context of environmental change as:

“a discrete process that fundamentally (but not necessarily irreversibly) results in change in the biophysical, social,
or economic components of a system from one form, function or location (state) to another, thereby enhancing the
capacity for desired values to be achieved given perceived or real changes in the present or future environment.”

This paper employed a literature review of peer-reviewed arti