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Ten essentials for research that
responds to the climate challenge
Rapid and transformative social change is needed
to prevent dangerous levels of global warming and
environmental damage, avoid catastrophic climateinduced change and facilitate progress towards
a low-carbon, resilient world. Because climate
change emerges from the way human society
currently operates, these social transformations
will require challenging existing systems,
worldviews and ways of doing things.

What is second-order science?
Most ‘normal’ (‘first-order’) science is based on the
assumption that the researcher can – and should –
be independent of what they are observing.
By contrast, ‘second-order’ science assumes that
researchers are not separate from the systems
they observe, and that all science is an active
process of social intervention. Recognising this
opens up many new opportunities for learning,

What does transformation mean in this
paper?
This Knowledge Brief is based on a synthesis

and acceptance of more diverse forms of
knowledge. This then enables the development of
the different kinds of knowledge needed to inform
change.

paper1 written by a diverse group of researchers
who argue that the most critical question for
climate research is about how to facilitate
transformative social changes (Fazey et al. 2018).
In this view, ‘transformation’ is a deep change
process that involves deconstructing current
ways of doing things and creating previously
unimagined possibilities – including new ways of
thinking, acting and organising.

What kind of research is needed to support
transformative change? Currently, much of the
emphasis in climate research is on the causes and
impacts of climate change, rather than on the
practical knowledge needed to understand how
to implement solutions. A radical shift towards a
large-scale expansion of more action-oriented and
practical knowledge is required.
Achieving such a shift will need greater inclusion
of a fundamentally different kind of science –
‘second-order’ science – that complements existing
scientific practice.

First-order transformation research often involves
describing and analysing processes of change,
with results disseminated through knowledge
transfer to generate impact. But second-order
transformation research views action, learning and
generating new knowledge as closely intertwined –
focusing on understanding change from within the
system being studied, rather than presuming to
view it from the outside.
The article on which this Knowledge Brief is
based presents ten essentials for the secondorder science needed for social transformation
in response to climate change, and includes
examples of the roles researchers in second-order
transformations research have played in specific
cases. These ten essentials – described below –
can help us respond to the challenge of moving
towards a low-carbon world.

What is needed for action-oriented transformation research?

To address contemporary challenges like climate change, research needs to focus on
transformative rather than incremental or marginal forms of change – addressing the
underlying systems that perpetuate unsustainable activities.
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Reflexivity involves questioning things that are usually taken for granted, or seem
to have become self-evident over time – including our own values and assumptions,
and our role as researchers and within the system being studied. Being reflexive is
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essential for the practice of all nine of the other essentials.

Science has excelled at identifying problems and solutions but has
had limited influence on shaping the processes of social change
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Focus on

needed to implement solutions. More emphasis is therefore needed
on solutions and implementation.

transformations
Focus on
solution processes

Be reflexive

A greater emphasis on implementation demands more
Encourage
learning by doing

Value the

experience, and adopting them may mean cultivating new
skills and dispositions.

Truth is not absolute; it depends on the lens a researcher or
practitioner uses to understand the world. Pluralistic and mixed-

Approach research
and researchers as
part of the system
they are observing

on researchers to be aware of how they may reproduce

normative aspects

understanding and
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approaching research from within places responsibility

Work with the

approach to
shaping change

Researchers are always a part of the system they seek
to observe, but this is not always recognised. Actively

multi-faceted

such as process facilitator, knowledge broker, change agent
or project manager. These roles demand practice and

which is often abstract and generalised.

Take a

change may require researchers to adopt a variety of roles,

on how to make change happen. Such practical, ‘how to’
difficult to articulate – in contrast to academic knowledge,

knowledge
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researchers
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part of transformation research.
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doing and cycles of action and reflection is an important

engagement with practical knowledge, which focuses
knowledge is developed through learning by doing and is

practical

ES

experimentation and

S

Focus on

iterative. Experimenting with change through learning by

Working from within a system being studied to learn about
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and learning about change processes is therefore often
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Transformative change is complex, and implementing
solutions can be challenging and messy. Creating change

Seek to transcend
current thinking and
approaches
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or change those systems. It also legitimises more action-

of research

oriented research, providing new opportunities for
innovation and transformative social change.
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As an active part of social systems, research is driven by values and norms.
Acknowledging this opens up possibilities for researchers to engage with

method approaches are needed for research that links and takes

questions about how to achieve change. Researchers need to find better ways

account of multiple perspectives and ways of knowing.

of actively working with the real, messy world of politics and values that are an
inherent aspect of change and transformation.
Many contemporary problems cannot be addressed by the same kinds of thinking that created
them. New and very different forms of thinking are needed, that help researchers and others
approach problems and their solutions in new ways.
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Joint action to enhance learning on transformations to
low-carbon, resilient living
Climate change is an unprecedented issue, and
action is needed now. What is researched and
how resources for research are allocated are
crucial questions. While understanding the climate
problem remains important, the urgent need for
better ‘how to’ knowledge about implementing
solutions can no longer be ignored. Creating
greater opportunities to do implementationoriented research is vital.
While changes are occurring, these have been
slow due to the prevalence of existing systems
and structures that support first-order science
and thinking. These have powerful influence
on what research gets funded. Incentives for
academics are heavily directed towards first-order
kinds of knowledge production, severely limiting
opportunities for engaging in more action-oriented
research.

Greater attention to the practice of second-order
science would encourage expansion of scientific focus
towards a better balance between theoretical and
practical problem solving. Jointly practising the ten
essentials would create adaptive, collaborative and
impact-oriented research that has a strong impetus
to engage with action. This requires not only learning
from what is already known about how to conduct
action-oriented research, but also developing skills
and mindsets not often supported in current research
training and practice. How can this be done?
Enabling conditions include: different incentives
for researchers, greater integration of research
and practice, new forms of training, reconfigured
institutions, overcoming entrenched disciplines, and
the legitimisation of diverse forms of knowledge and
knowing. To create these conditions, joint action is
needed at four levels (see box).

Key messages: Four levels of joint action for transformation research
To accelerate the kinds of learning needed to advance transformations to sustainability,
transformations will also be needed in the way in which knowledge is produced and used. This
requires:
1. Support from funders for innovative researchers to actively practice and further develop
second-order science. This could take the form of building knowledge networks of innovation
champions, or directly funding action research.
2. Bold and strategic action from politicians and funders to pioneer and provide the supportive
conditions needed for second-order transformation research to flourish.
3. Intermediary actors, such as advisory bodies, to strategically mediate between scientists and
politicians to further enhance enabling conditions.
4. Work by all research stakeholders to increase public demand for the co-production of actionoriented research – for example, through engaging student projects in local communities or
participatory forms of research.
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This Knowledge Brief is one of a series based on recent peer-reviewed research on social
transformations to sustainability. The article on which it is based can be accessed free here for more
information and citation purposes. The Knowledge Brief has been prepared by the Transformations to
Sustainability (T2S) programme secretariat in collaboration with Ioan Fazey. The views it expresses do
not necessarily represent those of the International Science Council, nor of the programme’s funders, the
Swedish International Development Cooperation Agency (Sida).
The T2S programme defines transformation as ‘a profound and complex socio-ecological process with
both short- and long-term implications for the sustainability of natural and social systems.’ The aim of
this series of briefs is to help disseminate co-produced knowledge for sustainability as widely as possible.

