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a b s t r a c t

Linking knowledge with action for effective societal responses to persistent problems of

unsustainability requires transformed, more open knowledge systems. Drawing on a broad

range of academic and practitioner experience, we outline a vision for the coordination and

organization of knowledge systems that are better suited to the complex challenges of

sustainability than the ones currently in place. This transformation includes inter alia:

societal agenda setting, collective problem framing, a plurality of perspectives, integrative

research processes, new norms for handling dissent and controversy, better treatment of

uncertainty and of diversity of values, extended peer review, broader and more transparent

metrics for evaluation, effective dialog processes, and stakeholder participation. We set out

institutional and individual roadmaps for achieving this vision, calling for well-designed,

properly resourced, longitudinal, international learning programs.
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1. Introduction: open science for
sustainability

The broad goal of sustainable development is to meet the

needs of current and future generations. Supporting this goal

requires both the production of knowledge and also close

attention to the nature of the processes involved in the

generation and validation of knowledge claims. Scientific

knowledge has played a vital role in framing the global

problems of unsustainability, and there is strong consensus

that it also plays a critical role in informing societal responses

to these problems, driving substantial research investment

and scientific effort worldwide. Yet to a large extent, old

knowledge systems are still being deployed for these new

emerging social and environmental challenges. This means

that urgent knowledge needs are not well met, resources risk

being dissipated, and vital skills and capacities are either not

developed or not adequately supported. Here, we identify how

structures and processes at the interfaces between issue

identification, the production and the use of knowledge could

be changed to promote a more engaged and reflexive role for

science in a ‘knowledge democracy’ (a concept explored in in’t

Veld, 2010) that is more oriented toward sustainability in the

face of accelerating global social-environmental change. This

article draws on work carried out in the European Science

Foundation/COST Frontiers of Science Forward Look

‘Responses to Environmental and Societal Challenges for our

Unstable Earth’ (RESCUE; www.esf.org/rescue, 2009–2011). It

is based on discussions of the international Working Group

charged with reviewing the current state of interactions and

addressing improved approaches at the interface between

science and policy, communication and outreach.

Meadows et al. (1982) observed that: ‘It is better to state your

biases than to pretend you don’t have any’ (p. xxv). We cannot

easily list them all, but we can state that in this Working

Group, we had a very diverse set of biases, and we often had to

confront our own profound differences in worldview in the

course of our discussions. In this article, we try to expose the

main areas of debate. In terms of our own initial academic

formation, our group had about equal numbers of social

scientists and natural scientists, but all of us now work across

disciplinary divides, and operate at the interface between

science, policy, and wider society. We work with a shared

assumption that research is – and should be – expected to have

a positive societal impact.

Before we proceed, some initial clarifications are needed.

First, we use the word science in its broadest sense, to include

both the body of knowledge about the world in which we live,

and the systematic and accumulative processes of inquiry in

pursuit of that knowledge. This meaning encompasses all the

academic disciplines of the natural, physical and social

sciences. A defining characteristic of this knowledge (and

the practices that structure it) is that it traditionally ‘belongs’

within universities and other specialist knowledge institu-

tions. It is in these particular spaces where procedures are

designed to select, generate, document, debate, and ultimately

accept or reject what is understood as valid knowledge. In this

traditional system, interfaces with other actors in society are

oriented toward the post hoc dissemination of this knowledge.

There is growing top-down pressure for change in this regard

from funders and research policy-makers wanting greater

social and economic research impact (e.g., Eynon, 2012), but it

has not yet translated into widespread change in practices.

Because of this, one of our core focal areas in this article is the

institutional aspect of research.

We refer to knowledge systems as something broader than

science. Knowledge systems are made up of agents, practices

and institutions that organize the production, transfer and use

of knowledge. Applied to the social goal of sustainability,

knowledge systems are ‘. . .a network of actors connected by social

relationships, formal or informal, that dynamically combine knowing,

doing, and learning to bring about specific actions for sustainable

development’ (van Kerkhoff and Szlezák, 2010). While science

plays a fundamental role in knowledge systems, it is evident

that many other actors, institutions and networks also play

significant roles (and many researchers of science in society

have focused on these actors, e.g., Irwin, 1995; Irwin and

Wynne, 1996; Leach et al., 2005). We argue that relationships

within knowledge systems shape the flows of knowledge,

credibility and power within those systems (cf. Van Kerkhoff

and Lebel, 2006; Jasanoff, 2004). We also note that these

patterns of relationships are currently undergoing rapid

changes. In this fluid context, we need to conceive improved

roles for science in contributing to socio-ecologically robust

knowledge foundations, decisions and actions toward resolv-

ing problems of unsustainability (cf. van Kerkhoff and Szlezák,

2010; O’Brien et al., in this issue). Our starting point is that the

challenges of achieving sustainability require radical and

deliberate changes in knowledge systems (see Jäger et al., in

this issue). In particular, the interactions between scientists

and other actors in diverse knowledge systems must be

intensified, with scientific practices becoming more oriented

toward the societal arenas in which sustainability problems

are being tackled. We term this the ‘opening up’ of knowledge

systems (cf. Tàbara and Chabay, in this issue).

We see this process of ‘opening up’ occurring within an

emerging global context that may be characterized as a

knowledge democracy, where governance is being transformed

by the mass creation and availability of knowledge. The

concept of the knowledge democracy is comparatively new,

and presents theoretical, practical and ethical challenges (in’t

Veld, 2010). The term highlights the relationship between

science and the rest of society, which is currently undergoing

profound change in the context of phenomena such as the

scientization of politics (see Sörlin, this volume) and the

politicization of science (e.g., Weingart, 1999; Leach et al.,

2005). Using this term reflects our own stance in favor of

democratic ideals in the production and use of knowledge: the

quality and validity of knowledge systems for sustainability

depend on ensuring plurality, transparency and indepen-

dence; furthermore, sustainability scientists have a responsi-

bility to collaborate openly in knowledge co-production and its

translation to action with other social actors within knowl-

edge systems.

In this paper we envision a way forward, which to a large

extent consists of research institutions and individual

researchers accepting this responsibility. Present-day science

is a huge knowledge-generating system. Is it able to tackle

such an enormous challenge with the urgency required?
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