
   

Copyright  and  Reuse:  Copyright  and  Moral  Rights  remain  with  the  author(s)  and/or

copyright  holders.  Copies  of  full  items  can  be  used  for  personal  research  or  study,

educational, or not-for-profit purposes without prior permission or charge, unless otherwise

indicated,  provided  that  the  authors,  title  and  full  bibliographic  details  are  credited,  a

hyperlink and/or URL is given for the original metadata page and the content is not changed

in any way. For full details of reuse please refer to City Research Online policy.

City Research Online:            http://openaccess.city.ac.uk/            publications@citystgeorges.ac.uk

Citation:  Pereira, L., Karpouzoglou, T., Doshi, S. & Frantzeskaki, N. (2015). 
Organising a safe space for navigating social-ecological transformations to 
sustainability. International Journal of Environmental Research and Public Health, 
12(6), pp. 6027-6044. doi: 10.3390/ijerph120606027 

This is the draft version of the paper.

This version of the publication may differ from the final published version. To cite 
this item please consult the publisher's version.

Permanent repository link: https://openaccess.city.ac.uk/id/eprint/19175/

Link to published version: https://doi.org/10.3390/ijerph120606027

City Research Online
City St George’s, University of London

https://openaccess.city.ac.uk/policies.html
mailto:publications@citystgeorges.ac.uk
http://openaccess.city.ac.uk/


Int. J. Environ. Res. Public Health 2015, 12, 6027-6044; doi:10.3390/ijerph120606027 

 
International Journal of 

Environmental Research and 
Public Health 

ISSN 1660-4601 
www.mdpi.com/journal/ijerph 

Commentary 

Organising a Safe Space for Navigating Social-Ecological 
Transformations to Sustainability 

Laura Pereira 1,*, Timothy Karpouzoglou 2,†, Samir Doshi 3,† and Niki Frantzeskaki 4,† 

1 School of Environmental and Geographical Sciences, University of Cape Town, Private Bag X3, 

Rondebosch 7701, South Africa 
2 Public Administration and Policy Group, Wageningen University, Hollandseweg 1,  

Wageningen 6700 EW, The Netherlands; E-Mail: timothy.karpouzoglou@wur.nl 
3  American Association for the Advancement of Science, 1200 New York Ave NW, Washington,  

DC 20005, USA; E-Mail: sdoshi@uvm.edu 
4 Dutch Research Institute for Transitions, Faculty of Social Sciences, Erasmus University,  

Rotterdam 3062 PA, The Netherlands; E-Mail: n.frantzeskaki@drift.eur.nl 

† These authors contributed equally to this work. 

* Author to whom correspondence should be addressed; E-Mail: laura.pereira@uct.ac.za;  

Tel.: +27-21-650-2869. 

Academic Editors: Ivy Shiue and Charles Ebikeme 

Received: 31 March 2015 / Accepted: 22 May 2015 / Published: 28 May 2015 

 

Abstract: The need for developing socially just living conditions for the world’s growing 

population whilst keeping human societies within a ‘safe operating space’ has become a 

modern imperative. This requires transformative changes in the dominant social norms, 

behaviours, governance and management regimes that guide human responses in areas 

such as urban ecology, public health, resource security (e.g., food, water, energy access), 

economic development and biodiversity conservation. However, such systemic 

transformations necessitate experimentation in public arenas of exchange and a deepening 

of processes that can widen multi-stakeholder learning. We argue that there is an emergent 

potential in bridging the sustainability transitions and resilience approaches to create new 

scientific capacity that can support large-scale social-ecological transformations (SETs) to 

sustainability globally, not just in the West. In this article, we elucidate a set of guiding 

principles for the design of a ‘safe space’ to encourage stronger interactions between these 
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research areas and others that are relevant to the challenges faced. We envisage new 

opportunities for transdisciplinary collaboration that will develop an adaptive and evolving 

community of practice. In particular, we emphasise the great opportunity for engaging with 

the role of emerging economies in facilitating safe space experimentation. 

Keywords: sustainability; safe space; resilience; transitions; complexity; transformation; 

learning; reflexivity; knowledge co-production 

 

1. Introduction 

Humanity faces a daunting challenge in the 21st century: to improve human wellbeing and reduce 

economic inequality globally whilst remaining within ecological ‘planetary boundaries’. The past two 

centuries have seen dramatic changes in how humans interact both with each other and with the 

Earth’s ecosystems that are relied upon for survival and prosperity. In essence, this increase in what we 

have come to describe as human wellbeing has largely been achieved through the technological 

progress spearheaded by the industrial revolution, which coincided with the large-scale conversion of 

land to agriculture, the appropriation of natural resources and the settlement of burgeoning populations 

in urban areas. At the same time, progress around innovations in public health medicines and measures 

to reduce mortality and morbidity rates have also accelerated under the capitalist-industrialist 

paradigm. The extent and cumulative impact of the world’s current development pathway now 

substantially affects the sustainability of ecosystems and potentially threatens human societies [1]. 

Under what has been termed the ‘Great Acceleration’, the impact of the human enterprise on the Earth 

system from the start of the industrial revolution onwards has been unprecedented [2]. The scale of 

human changes to the Earth have come to rival native ecological factors and have inadvertently forced 

us into a new planetary era—defined as the Anthropocene [3,4]. With this in mind, there is a growing 

recognition that dramatic socio-cultural, political and technological changes are required to transform 

human societies towards a ‘Good Anthropocene’ paradigm—a future that meets the deeply intertwined 

development and environmental challenges society faces, in a world profoundly shaped by human 

actions [5]. These fundamental shifts in human-environmental relationships are referred to as ‘social-

ecological transformations’ (SETs) and aim to create opportunities for societal wellbeing today and in 

the future, while strengthening the Earth’s life support systems [6]. 

Understanding how the Earth system and human society function as a complex adaptive system 

requires us to use different language, referring to emerging and navigating transformations over 

managing, steering, or controlling transitions [7]. The implications are potentially vast. Maintaining 

human development within planetary boundaries [1] while improving societal wellbeing will 

invariably require both disruptive innovations and systemic transformations that address the root 

causes of these issues in the dominant social norms, behaviours and practices [8]. 

At the same time it requires us to think more critically and with greater rigor about “What will such 

radical and systemic SETs to sustainability look like? How can research become re-aligned and  

co-developed by academic communities, civil society, policy and business so as to inform and inspire 

solutions to real-world problems?” Addressing these types of questions necessitates far greater 
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experimentation and the development of deeper engagement with questions of sustainability, where 

cognitive and experiential diversity as well as a deliberate environment for knowledge exchange is 

crucial [9].  

We draw our main insights from focusing on key trends and developments in two important 

interdisciplinary research strands that have come of age in transformations research—these are 

sustainability transitions and resilience approaches. We will leverage these two perspectives as 

examples of research approaches that are engaging with the issue of transformations (Other examples 

of research fields that have taken an active interest in transformations research include social 

innovation and entrepreneurship studies, sustainability science and development studies) to explore 

how a safe space could become a vehicle for inspiring new research ideas and collaborations.  

Studies on knowledge creation have emphasized how cognitive diversity—the extent to which 

differences in knowledge, beliefs, preferences and perspectives are held—is critical to the emergence 

of new knowledge whether it be amongst different disciplines or different sectors, such as academics 

and practitioners [10]. This is what we refer to as a form of “bridging” of topic areas to harness a new 

trans-paradigmatic way of knowledge production similar to that emphasized by transdisciplinarity, but 

that goes beyond an emphasis on methodologies that integrate multiple perspectives towards a more 

emergent co-production. Such an endeavour has to be societally relevant, impact orientated and go 

beyond merely a simple exercise of combining different conceptual perspectives. However, the 

interaction and integration process that facilitates this knowledge co-production requires 

communication that reflects open-mindedness norms, which not only encourage the expression of 

different views but also values and utilizes others’ knowledge and ideas [11]. These norms are the 

driving principles behind a safe space. We further wish to highlight the critical need for engaging with 

the role of emerging economies in enacting social-ecological transformations, specifically the BRICS 

countries (Brazil, Russia, India, China and South Africa), in facilitating a safe space as thus far much 

of the work in the sustainability space has occurred in Western contexts, driven by Western research 

programmes.  

The paper structure is as follows: In the first part of the article we describe the contributions of 

resilience and transitions research to the understanding of sustainability transformations. We highlight 

particular project initiatives that have been developed within these research communities as well as 

explore some of the main differences in terms of epistemological and ontological starting points. We 

also describe challenges and opportunities for sustainability transformations research in emerging 

economies. In the second section of the article, we elaborate what we mean by a safe space and expand 

on a set of guiding principles that can guide and broaden multi-stakeholder learning and collaboration 

in the safe space. We further argue why deepening engagement with contexts of inequality is relevant 

so that the safe space becomes relevant for addressing real life problems across a broader set of 

stakeholders in both Northern and Southern settings. We conclude by providing a summary of key 

insights of the article as well as direct attention to potential areas of caution in the enactment of the 

proposed safe space. 
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2. Emerging Perspectives on Sustainability Transformations 

2.1. Resilience Perspectives on Transformations 

For the past two decades, a growing group of resilience scholars have been studying 

transformations toward improved ecosystem stewardship and global sustainability [6,12]. Most of 

these studies have been carried out at local to national levels, but in light of the recent work in Earth 

system science and on planetary boundaries [13], the need for radical transformations in human-

environmental interactions and feedbacks to reverse current trends of crossing critical thresholds and 

tipping points in the whole Earth system have also been discussed [14]. This literature underpins the 

need for social-ecological transformations (SETs), which are described as ‘untried beginnings from 

which to evolve a fundamentally new way of living when existing ecological, economic and social 

conditions make the current system untenable’ [6].  

Resilience scholars note the important aspect of transformability, understood as the capacity to 

cross thresholds into new development trajectories, in smaller social-ecological systems, so as to 

maintain the resilience of the Earth system as a whole [15]. The capacity of a system to transform at 

smaller scales draws on resilience from multiple scales, making use of crises as windows of 

opportunity for novelty and innovation, and recombining sources of experience and knowledge to 

navigate these social–ecological transitions [15]. In their work, resilience scholars draw on a range of 

community-led solutions, business innovations and governance experiments that aim to foster large-

scale sustainability transformations, which they refer to as social-ecological innovations [16]. 

Examples of such innovations include clean energy financing mechanisms (e.g., the Asian 

Development Bank’s Clean Energy Financing Partnership Facility: http://www.adb.org/site/funds/ 

funds/clean-energy-financing-partnership-facility), Resilience Innovation Labs (RILabs) addressing 

community health issues, food sovereignty movements using agroecological farming practices (The 

Cuban Campesino-to-Campesino agroecology movement: http://www.campesinocubano.anap.cu/,  

see [17]), and more. This strand of resilience research is in part inspired from the work of the 

University of Waterloo’s Institute for Social Innovation and Resilience. It is in this school of thought 

that the links between socio-ecological innovation and transformation have been put forward more 

explicitly [18–21]. Within this emerging research field particular attention is placed on ‘processes’ of 

social learning, innovation scaling-up that addresses systemic barriers and scaling-out to increase 

adoption, and the particular importance of human agency traced down to individuals and social groups 

within organisations [20]. Innovation in particular is understood to have a crucial role in enabling 

SETs since it provides leverage and opportunity for steering away from potentially critical thresholds 

in the earth system and opens up new trajectories of sustainability [16,22].  

2.2. Transitions: An Experimentation Lens for Enabling Transformations  

Transition governance has been developed as an approach to create and understand the conditions 

and context under which co-evolutionary processes are more likely to lead to sustainable outcomes. 

Almost in parallel to the development of transformations scholarship under resilience thinking, 

transition management and socio-technological transitions studies have been pioneered by European  

researchers [23–27]. A growing community of science, technology and society (STS) scholars 
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characterise sustainability transitions as non-linear, co-evolutionary processes of structural systemic 

change between technologies (including infrastructures), institutions, and networks of producers, 

consumers, intermediaries, and regulators [28]. Transition governance is developed as an approach to 

create conditions and context under which such co-evolutionary processes are more likely to lead to 

sustainable outcomes and might be triggered and supported [29]. 

In transition studies and especially in transition management, experimentation has been 

conceptualized and empirically proven to be a driving force for supporting and enabling larger and  

long-term transformations. In all the different schools of transition studies, experimentation has been 

examined: how historically it creates co-evolving transformation pathways [26], how alternative 

practices can be nurtured in experimental settings to be shielded from competitive dominant  

regimes [29,30], and how experiments can be formulated and realized as stepping stones for the more 

radical transformative agendas’ actualisation [31–36]. 

A series of productive research collaborations are now underway within Europe that signify a 

coming of age of a new type of systemic integrated approach to researching global sustainability 

challenges (such programmes include the Transformative Social Innovation Theory (TRANSIT) 

initiative, the Accelerating and Rescaling Transitions to Sustainability (ARTS) initiative and the High-

end climate change and integrative solutions (IMPRESSIONS) programme). All these research 

programmes have moved beyond the technological lens of previous transitions work to bring new 

theoretical and empirical grounds to the sustainability transitions field by addressing issues like the 

politics of sustainability transitions, multi-actor governance and cross-scale dynamics of sustainability 

transitions from an agency perspective. This turn to a relational approach, see [37] to examine 

contemporary sustainability transitions and their dynamics comes from a need to understand politics 

and multi-level governance patterns and possibilities better; characteristics of sustainability transitions 

have so far only been researched to a limited extent [38–41].  

2.3. Grey Areas of Epistemological and Ontological Nature  

Ontological and epistemological differences can have a profound effect on the framing and 

boundary-setting of sustainability paradigms [42]. Arguably epistemological and ontological 

differences can also be a source of tension and dispute. For example, transitions thinkers have often 

criticised resilience thinkers for not adequately taking into account issues of power and inequality [25]. 

The role of power is more pronounced in innovation and transition management to analyze both the 

structural power of regimes to sustain their position as well as innovative power to transform  

regimes [43,44]. Equally, the resilience school of thought has raised some concerns about transitions 

not taking into account environmental limits.  

This area of divergence perhaps also marks an area of future opportunity where stronger links 

between the two approaches become both possible and desirable. According to Olsson et al. [7], one of 

the important challenges for enacting sustainability transformations is to focus more on emerging 

technologies and social innovations, and the exploration of the features of institutional settings that 

allow for novelty, fail-safe experimentation, and continuous learning, but also equally account for 

innovations that may carry social-ecological risk [45]. For example, the NeWater project, has 

combined insights from resilience thinking and transition management to understand large-scale water 
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management transitions [35]. Insights have included a wide range of focal areas, including adaptive 

management [46], policy change [47], the role of pilot projects [48], experimentation [49] and  

strategy [50]. As we look to scale-up certain test cases of sustainability innovations, a need for an 

evidence base of which innovations can be successful at scale and have the most impact is needed and 

this includes a need to look holistically at the enabling environment (policy, strategy, buy-in etc.) for 

these innovations to thrive. The fields of development economics and impact evaluation have produced 

various rigorous experimental and non-experimental methods that aggregate quantitative and 

qualitative data to determine causal inference of a specific innovation and its impact on the social-

ecological system [51]. In order to provide real-life impact, it will be necessary to draw learning from 

these areas into the resilience and transitions approaches so as to be able to provide a language of 

rigour in fields that are often quite nebulous.  

Table 1. Outlines how elements of both resilience and transitions frameworks may be 

combined to counter their respective weaknesses. 

Potential for Understanding  Resilience 

Study Example 

and Country of 

First Author 

Transitions 
Study Example and 

Country of First Author 

Transformations towards 

improved ecosystem 

stewardship 

Strong Westley et al. 2011 

[6] (Canada) 

Weak Loorbach 2010 [23]  

(The Netherlands) 

System transformation through 

cross scale interaction 

Strong  Folke et al. 2010 

[52] (Sweden) 

Strong Geels 2004 [28] 

(Netherlands) 

Periods of crisis as windows of 

opportunity for social learning, 

novelty and experimentation  

Strong Olsson et al. 2006 

[12] (Sweden) 

Moderate Smith et al. 2013 [53] 

(United Kingdom) 

Processes of scaling-out and 

scaling-up social, and social-

ecological innovation 

Moderate Olsson and Galaz 

2012 [16] (Sweden) 

Moderate Smith and Raven 2012 [29] 

(United Kingdom) 

The role of structural power and 

human agency over the 

enactment of sustainability 

transformations 

Weak Westley et al. 2013 

[20] (Canada) 

Moderate Avelino and Rotmans 2009 

[44] (The Netherlands) 

 

Olsson et al. [7] argue that an integration of the social-ecological and socio-technological systems’ 

perspectives could help in addressing human-environmental interactions more broadly and that further 

analysis would benefit from closer collaboration between the fields of resilience and transition 

management (see Table 1 for an analysis of how these two approaches can strengthen each other). 

Nevertheless, as we later elaborate, this necessitates a safe space that would allow for reflexive, 

transparent and inclusive deliberation on current tensions and grey areas as well as to allow researchers 

to draw from other relevant studies to fill in intellectual gaps. For example, there is still a form of 

unresolved tension of an ontological nature despite the obvious convergence of the conceptual 

paradigms in their interpretation of transformation. Where social-ecological systems research is 

concerned with maintaining a particular flow of services in a given context to achieve a desired 

outcome, and technology is seen to act on this process, the transitions approach puts technology and 
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social practices at the centre of the analysis, explicitly assuming the existence of interdependent 

heterogeneous power relationships [42]. However, both appreciate that building transformative 

capacity and enabling shifts to new trajectories requires systemic experimentation and innovation [7]. 

The intellectual and experimental potential of combining these two perspectives into a new, emergent 

way of seeing how sustainability transformations occur could provide a powerful tool for addressing 

pressing environment and development challenges from the local to the global level. 

2.4. Emerging Economies: Critiques and Challenges 

Many of the largest social-ecological changes are currently happening in emerging economies, 

which also contain some of the fastest growing populations on the planet with a relatively young age 

on average. They therefore have a major role to play in addressing global challenges that will also 

usher in a new 21st century workforce for a meaningful and equitable approach to sustainable 

development. However, without a good understanding of how these countries are tackling complex 

sustainability issues across different sectoral domains, it is difficult to imagine how the future will play 

out globally as well as what pathways to a sustainable future or Good Anthropocene are possible. Until 

now, this relatively recent topic of social-ecological transformations has largely been formulated and 

debated by Northern academics working in European and North American universities, including the 

NeWater project mentioned earlier (see Table 1 where all first authors on these seminal papers are 

based in North America or Europe). Critical theoretical questions and applied experiments of SETs for 

emerging economies undergoing rapid social-ecological change are still relatively limited with most 

work in this area having a development lens, such as the pivotal research coming out of the STEPS 

Centre and Institute for Development Studies at the University of Sussex, E.g. [54]. 

An important challenge for emerging economies is to identify what are the enabling conditions 

required for social-ecological innovations to contribute to systemic social-ecological transformations 

in these countries. How do these enabling conditions vary across different world regions and social 

contexts? And how can research and innovation be leveraged through Global South-North as well as 

South-South collaboration? New constellations of actors and social network configurations are 

influencing change and guiding processes of innovation and transformation in emerging economies in 

ways that are often beyond the reach of the state and can be surprising. For example through new kinds 

of development assistance paradigms such as the use of mobile money platforms to perform cash 

transfers, or locally based development programmes that are managed directly by citizens [55]. Such 

initiatives tend to be mobilised by groups of actors that can potentially catalyse and enhance success of 

SETs in emerging economies through both their collective and individual roles as change agents with 

capacity to bring together different stakeholders, changing existing power structures or re-directing the 

flow of resources [20,55]. Countries such as the BRICS nations are currently undergoing processes of 

democratisation and decentralisation that are creating avenues for innovation both within [56] and 

outside traditional areas of state influence in particular through the growing relevance of civil society 

organisations [57]. Ignoring the dynamism and potential of these processes in the global South would 

severely inhibit the sustainability transformations agenda and yet very little research is seen from  

this angle.  
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2.5. Emerging Economies: Initiatives that Address Sustainability Transformations 

The understanding of social innovations and multi-scale public-private partnerships and investments 

that support the scalability of high impact sustainability solutions is particularly relevant in emerging 

country contexts. Including impact investing, crowd-funding, legislative practices and accelerators, 

incubators and “change-lab” training programs, which borrow from the tech-oriented business sector 

[58–60]. But a critical gap still exists between private sector activity and academic research into the 

efficacy and impact of these initiatives and the role they might play in fundamentally changing human-

environment interactions. These are challenges that are not insurmountable yet do require deeper 

engagement across emergent perspectives and new theories on transformations. They further 

necessitate inclusive dialogues and better emphasis on the role of interactive innovation spaces within 

which stakeholders can co-produce solutions together with transformation scholars, decision makers 

and private sector stakeholders [61].  

There are a series of current initiatives that are relevant to sustainability transformations in 

emerging economies. Indian academics have been researching the ability of grassroots movements to 

develop social-ecological innovations for sustainable development, which is being led by Anil Gupta’s 

Honeybee Network and others in the Inclusive Innovation arena [62–64]. This research documents 

how marginalized villages and urban slums have developed products and services to meet their unmet 

needs around food, water, energy, education and health systems. In Brazil, policy-focused social 

innovation initiatives and state support often amalgamate around the notion of a Solidarity  

Economy [65], which is a value driven conception of the economy. Other scholars have used the 

national systems of innovation concept to challenge Western interpretations of innovation for 

development [66], extending the language of innovation to include notions like ‘scarcity-induced 

innovation’ [67]. In South Africa, the work being done at the University of Cape Town on social 

innovation that arises from both the private and civil society sectors and that extends to the 

environmental arena [58] shows a maturing appreciation of new forms of innovation that can deal with 

the complex challenges facing the country. As an example, there is currently interesting work taking 

place in Cape Town, such as the R-Labs ‘social revolution’ that aims to empower poor communities 

through innovation and has spread from South Africa to 22 countries [68]. Many of these initiatives are 

examples of what has been defined as a Good Anthropocene, and part of scoping plausible “good” 

futures. The Future Earth fast-track initiative entitled ‘Bright Spots: Seeds of a Good Anthropocene’ 

project documenting positive experiments /projects/ideas is one such initiative (See the project website 

at: http://www.pecs-science.org/research/workinggroups/seedsofagoodanthropocene.4.3056027e148 

c326944337ff.html). The critical aspect of these types of projects is that they ‘open up’ spaces for 

trans- and inter-disciplinary research that does not close down around specific theoretical approaches 

as is the case with most other comparative studies. Engaging in theoretical experimentation is difficult 

in the current academic environment and so it is of vital importance to add legitimacy to this type of 

research by creating a safe space within which these interactions can take place [69]. 
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3. Guiding Principles for Safe Space Experimentation  

3.1. What is a Safe Space?  

A safe space concerns the interdisciplinary development of theories, models, instruments, strategies 

and impacts that build upon different bodies of knowledge and experience. We find that the research 

agenda on SETs for sustainability is challenging, but highly societally relevant and thus provides a 

point of attraction for different theoretical models and disciplines. To this point the notion of safe 

space has been initially proposed and further developed largely by German sociologist and philosopher 

Jürgen Habermas. He was one of the first scholars to articulate the notion of the safe space as part of 

his theory of communicative action. In his account, the safe space, relates to how in the public sphere it 

is necessary to create conditions for diverse citizens to freely express their views, opinions and beliefs 

[70]. The idea of a safe space has further gained relevance as part of debates on re-positioning the role 

of science in society [71] as well as fostering transdisciplinary processes of engagement in 

sustainability research [72–74]. It is in particular in these debates to which we have turned in order to 

gain deeper insights around its conceptual utility.  

3.2. Safe Space Principles for Real World Problem-Solving 

The safe space lends itself to different interpretations partly depending on the disciplinary domain 

of use, such as for example sociology, philosophy of science and knowledge as well as the particular 

problem that a safe space is envisaged to address. In Table 2 we provide a summary account of a range 

of perspectives that inform our own account of the safe space. Habermas’ account of a safe space is as 

an emancipatory space in knowledge co-production where a variety of social actors can freely express 

different views; this is a particularly relevant precondition for other forms of safe space interaction to 

become subsequently realised. Foremost, we have argued that fostering greater debate between 

theoretical models such as the ones described under the broad categories of resilience and transitions 

are relevant to safe space interaction. In these approaches, safe space has also the function of a 

nurturing space for diverse experimental ideas, transformative innovations and adaptive piloting to be 

shielded and grow. A safe space is overall a space to freely think without the weight of a disciplinary 

history or institutional commitments to a given approach that may constrain dialogue, co-create and 

prepare innovative ideas and interventions. Furthermore, this open space empowers those that have 

previously not inhabited the sustainability transformations space, especially researchers and 

practitioners from emerging economies, to be able to engage with, learn from and share their 

experience with others. 

That is why, in a safe space we believe that there is a need to foster reflexivity particularly about 

how sustainability problems are defined, who is doing the defining, and what are ultimately the main 

prescriptions for action [42]. Reflexivity is also an underlying principle to ensure that those that 

operate in the safe space can overcome the innovators’ blindness (seeing only gains and those who 

gain, having an oversight of losers and conflicts). If this is achieved early on in the process, there will 

be higher chances for the safe space to succeed as both a platform for knowledge co-production and for 

fostering transformative learning as well as for invigorating how to democratize inclusive innovation 

for sustainability [11,75]. Finally we align with Klay et al. [76] who propose that safe space formation 
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is likely to proceed in different phases. Starting from a strategically managed safe space (or niche) for 

multi-stakeholder dialogue that can gain momentum to become gradually a broader thought collective 

capable of initiating paradigm transformation.  

Table 2. Principles of the ‘safe space’ advocated in this paper. 

Main Focus of the Safe Space  Study Example  

Emancipation and empowerment: An emancipatory space in which 

diverse social actors can freely express different views in favour of 

communicative action  

 Habermas, 1981 [70] 

Ensuring reflexivity: Broadening reflexive processes of engagement with 

the definition of sustainability problems, the associated generation of 

knowledge and prescriptions for action  

 West et al. 2014 [42] 

Knowledge co-creation: Active engagement for knowledge (co)-creation 

through processes that facilitate deep interaction between different 

stakeholders and (sub)-disciplines 

Mitchell and Nicholas 2006 [11] 

Polk et al. 2014 [77]  

Transformative learning: Enable learning on how to alter thinking, 

practicing and organising towards new practice sets and paradigms that 

can better connect individual action with social change and broader slow 

and fast social dynamics.  

Lange 2004 [75] 

Nurturing innovations: Niche creation and management for harnessing 

ideas and capabilities for the transformation of science 

Kläy et al. 2014 [76] 

 

These principles are in part informed by our own review of how the safe space is articulated in other 

disciplines and problem domains (see also previous section) and in part by our own experience as 

researchers working at the interface of transitions and resilience research in both North and South 

contexts. Therefore the principles are particularly tailored to trigger and accelerate dialogues and 

interactions across these two perspectives specifically. While of course recognising that accelerating 

transformations is not a transitions or resilience task per se, and that it also involves insights and 

learning from other disciplines and practice orientated learning environments. Finally, we aim to 

remain critical and further reflect on which type of epistemological pathways we can envision from the 

‘safe space’ perspective we have outlined in this section.  

3.3. Deepening Engagement with Contexts of Inequality and Exclusion  

Current debates and scholarship on transformations for sustainability still miss substantive insights 

on the complex interactions of both formal and informal interventions within contexts of inequality, 

poverty and social discontent. In order to move forward with a sustainability agenda, the safe space 

can be envisaged as a platform to provide direction on how to confront directly the complexities of 

inclusion and exclusion and to address current power asymmetries when co-designing transformational 

pathways.  

Specific issues of culture, class-based discrimination and national identity formation may have a 

major role to play in the formulation of sustainable transformations. Who decides to initiate 

transformations? Can transformations be carried out in a deliberative, participatory manner that is both 

ethical and sustainable? How can power, politics, and interests present barriers, or pathways, to 



Int. J. Environ. Res. Public Health 2015, 12 6037 

 

transformation? These are questions raised by O’Brien [8] that have received only limited attention in 

existing transformations scholarship, but are particularly relevant in developing country contexts not 

least because of growing concern about inequality along various indicators (such as wealth, access to 

basic services and employment) [78–81]. The emergence of the Digital Divide is a relevant case study. 

In trying to expand market accessibility to impoverished and isolated communities, Mobile Network 

Operators (MNOs) have extended digital connectivity to many remote areas [82]. However, instead of 

opening up the information economy to all within reach, the majority of usage is by wealthier and 

privileged populations due to cultural, language, literacy and financial barriers as well as limited 

access to information and communication technologies (ICTs). These populations then use these new 

information and social network resources to further their own prosperity and exacerbate existing social 

inequalities, thus developing a Digital Divide. Recent work focusing on new technologies for 

information generation in the environmental management field, identifies significant scope and 

potential for making science and data more transparent and accessible to citizens while new 

technologies can also serve as platforms for facilitating deep multi-actor collaboration and  

learning [83].  

Such examples of power dynamics, often around gender, have been raised mainly by political 

economy researchers who have critiqued resilience thinking as being an insufficient means of engaging 

in the sustainability debate in developing country contexts [25,84]. Researchers working on 

agricultural adaptation to climate change in Tanzania, have proposed a middle-ground, arguing for a 

combinations of ‘resilience thinking’, ‘political ecology’, and environmental anthropology as a way of 

embedding analysis of power struggles and cultural norms in the context of the overall socio-

ecological system [85]. However, it is not simply a theoretical argument, but fundamental 

methodological challenges arise in bringing these approaches together, as well as difficulties in how 

findings can be applied to contexts where practitioners are not experienced with these theoretical 

approaches [86]. The safe space advocated for in this paper would provide a legitimate home for 

experimentation between these different theoretical approaches, with the ultimate aim of developing  

a coherent set of approaches that would be relevant to the specific challenges in developing  

world contexts.  

4. Discussion and Conclusions  

In this article we have drawn on the notion of a safe space to elucidate possibilities for  

multi-stakeholder learning and collaboration. Specifically, we have drawn the main insights from two 

important inter-disciplinary research strands that have come of age in understanding transformations to 

sustainability: sustainability transitions and resilience.  

We have illustrated the potential for synergy that can emerge by focusing on greater collaboration 

between these topic areas, but other disciplinary perspectives, despite not explicitly dealing with 

transformations, can play an important role in the future design of safe spaces. A particularly important 

strength of resilience and transitions, is that they can support a better understanding of how ideas and 

innovations spread in society, placing particular emphasis on those ideas and innovations that can help 

tackle complex real-world problems from economic development to healthcare [6,22]. We find that 

there is tremendous scope for enhancing a more collaborative research environment that can bridge  
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impact-oriented action researchers and reflexive practitioners who are currently engaged in facilitating 

SETs in different contexts, in the global North and South. It should be noted that there is a need to 

recognize the subjectivity that researchers bring along with their epistemological frameworks and 

scholarships, and to aid a deep reflection on the way these frameworks are applied or enforced through 

empirical research in the South. This paper argues for a more open and transparent way of doing 

research and co-producing solutions where assumptions and research hypotheses remain open to 

change and open to dialogue not only between academics but also between research practitioners and 

stakeholders from vastly different backgrounds. Without comparative research being seen as a 

treatment to this problem, more careful research design that will also enable researchers to break free 

from epistemological subjectivities and move towards research experimentation will further the ‘safe 

space’ to be embedded in practice globally.  

The safe space is essentially a collaborative environment and therefore more than just a ‘marriage’ 

of resilience and transitions research. It is more fundamentally about recognising the opportunities 

associated with pluralising knowledge systems [87] as a stepping stone towards enacting SETs. We 

have further argued that perhaps the most exciting arena for the safe space to flourish is in emerging 

economies where the issue of transformation is likely to be more fundamentally not only about the 

deliberation and enactment of ‘sustainable’ transformations, but also equally about ‘just’ 

transformations based on greater community understanding, equality and justice [88].  

Acknowledging the opportunity context that the need for systemic transformations offer, while also 

allowing for reflexivity and transparency in collective processes of imagining and enacting 

sustainability pathways, is a key aspect of the ‘safe space’ approach advocated in this paper. This is 

why the paradoxes, tensions and ‘grey areas’ that are shaping debates on transformative change and 

how these are enacted differently across academia, civil society, public and private settings have to be 

made explicit in navigating the safe space—without them there would be no need to experiment 

beyond conventional approaches. We are also aware that there is a danger that the safe space could 

lead to consensus frames that are depoliticized and lack the necessary substance to allow for concrete 

action and provide direction for SETs [89]. It is essential to remain attentive to the issue of disparity, 

which is the manner and degree in which categories will tend to differ from one another [90,91]. 

Engaging with these disparities in a constructive manner will critically depend on the extent to which 

the safe space can allow for analytical communities to emerge that can balance between pluralism and 

concreteness in an effective and durable way [90]. There will always be aspects of each knowledge 

system that cannot be fully translated into each other, partly because of the different approaches that 

exist (within disciplines and across different knowledge systems) [92,93] and this is actually positive 

for the safe space because it is not designed to be a replacement for existing approaches. What we have 

set out in this paper is not a replacement viewpoint, but an alternative means through which to navigate 

the planet’s need to transform both sustainably and justly. 

Acknowledgments 

This article was inspired by a series of informal discussions, dialogue and exchange of ideas 

between researchers engaged in resilience and transitions research within Europe and internationally. 

In particular we are grateful for the insights of Frances Westley from the from Waterloo University’s 



Int. J. Environ. Res. Public Health 2015, 12 6039 

 

Institute for Social Innovation and Resilience (WISIR), Alex Haxeltine, from the University of East 

Anglia’s School of Environmental Science, Reinette (Oonsie) Biggs from the Stockholm Resilience 

Centre in Sweden and the Centre for Studies in Complexity at Stellenbosch University, Michele-Lee 

Moore at University of Victoria, Derk Loorbach, Flor Avelino, Julia Wittmayer and Katharina 

Holscher from the Dutch Research Institute For Transitions (DRIFT) in the Netherlands, and Per 

Olsson from the Stockholm Resilience Centre. We also thank the three anonymous reviewers for their 

constructive comments on earlier versions of this article.  

Author Contributions 

All authors conceptualized the review together and equally wrote the paper. 

Conflicts of Interest 

The authors declare no conflict of interest.  

References 

1. Rockström, J.; Steffen, W.; Noone, K.; Lambin, E.; Lenton, T.M.; Scheffer, M.; Folke, C.; 

Schellnhuber, H.J.; de Wit, C.A.; Hughes, T.; et al. Planetary boundaries : Exploring the safe 

operating space for humanity. Ecol. Soc. 2009, 14, 32:1–32:33. 

2. Steffen, W.; Broadgate, W.; Deutsch, L.; Gaffney, O.; Ludwig, C. The trajectory of the 

Anthropocene: The Great Acceleration. Anthr. Rev. 2015, doi:10.1177/2053019614564785. 

3. Crutzen, P.J. Geology of mankind. Nature 2002, 415, doi:10.1038/415023a. 

4. Steffen, W.; Crutzen, P.J.; McNeill, J.R. The Anthropocene: Are humans now overwhelming the 

great forces of Nature? Ambio 2007, 36, 614–621. 

5. O’Riordan, T. Sustainability for wellbeing. Environ. Innov. Soc. Transitions 2013, 6, 24–34. 

6. Westley, F.; Olsson, P.; Folke, C.; Homer-Dixon, T.; Vredenburg, H.; Loorbach, D.;  

Thompson, J.; Nilsson, M.; Lambin, E.; Sendzimir, J.; et al. Tipping toward sustainability: 

emerging pathways of transformation. Ambio 2011, 40, 762–780. 

7. Olsson, P.; Galaz, V.; Boonstra, W.J. Sustainability transformations : A resilience perspective. 

Ecol. Soc. 2014, 19, doi:10.5751/ES-06799-190401. 

8. O’Brien, K. Global environmental change II: From adaptation to deliberate transformation. Prog. 

Hum. Geogr. 2011, 36, 667–676. 

9. Nonaka, I.; Takeuchi, H. The Knowledge-Creating Company: How Japanese Companies Create 

the Dynamics of Innovation; Oxford University Press: Oxford, UK, 1995. 

10. Bathelt, H.; Malmberg, A.; Maskell, P. Clusters and knowledge: Local buzz, global pipelines and 

the process of knowledge creation. Prog. Hum. Geogr. 2004, 28, 31–56. 

11. Mitchell, R.; Nicholas, S. Knowledge creation in groups: The value of cognitive diversity, 

transactive memory and open-mindedness norms. Electron. J. Knowl. Manag. 2006, 4, 67–74. 

12. Olsson, P.; Gunderson, L.H.; Carpenter, S.R.; Ryan, P.; Lebel, L.; Folke, C.; Holling, C.S. 

Shooting the rapids: Navigating transitions to adaptive governance of social-ecological systems. 

Ecol. Soc. 2006, 11, 18:1–18:21. 



Int. J. Environ. Res. Public Health 2015, 12 6040 

 

13. Rockström, J.; Steffen, W.; Noone, K.; Persson, A.; Chapin, F.S.; Lambin, E.F.; Lenton, T.M.; 

Scheffer, M.; Folke, C.; Schellnhuber, H.J.; et al. A safe operating space for humanity. Nature 

2009, 461, 472–475. 

14. Dakos, V.; Carpenter, S.R.; van Nes, E.H.; Scheffer, M. Resilience indicators: Prospects and 

limitations for early warnings of regime shifts. Philos. Trans. R. Soc. B Biol. Sci. 2014, 370, 

doi:10.1098/rstb.2013.0263. 

15. Folke, C.; Carpenter, S.R.; Walker, B.; Scheffer, M.; Chapin, T.; Rockström, J. Resilience 

thinking: Integrating resilience, adaptability and transformability. Ecol. Soc. 2010, 15, 20:1–20:9. 

16. Olsson, P.; Galaz, V. Social-ecological innovation and transformation. In Social Innovation: 

Blurring Boundaries to Reconfigure Markets; Nicholls, A., Murdock, A., Eds.; Palgrave 

Macmillan: Basingstoke, UK, 2012. 

17. Rosset, P.M.; Sosa, B.M.; Jaime, A.M.R.; Lozano, D.R.Á. The Campesino-to-Campesino 

agroecology movement of ANAP in Cuba: Social process methodology in the construction of 

sustainable peasant agriculture and food sovereignty. J. Peasant Stud. 2011, 38, 161–191. 

18. Westley, F.; Antadze, N. Making a difference: Strategies for scaling social innovation for greater 

impact. Innov. J. 2010, 15, 1–19. 

19. Moore, M.-L.; Westley, F.R.; Tjornbo, O.; Holroyd, C. The Loop, the lens and the lesson: Using 

resilience theory to examine public policy and social innovation. In Social innovation: Blurring 

Boundaries to Reconfigure Markets; Nicholls, A., Murdock, A., Eds.; Palgrave Macmillan: 

Basingstoke, UK, 2011; p. 320. 

20. Westley, F.R.; Tjornbo, O.; Schultz, L.; Olsson, P.; Folke, C.; Crona, B.; Bodin, Ö. A theory of 

transformative agency in linked social-ecological systems. Ecol. Soc. 2013, doi:10.5751/ES-

05072-180327. 

21. Biggs, R.; Westley, F.R.; Carpenter, S.R. Navigating the back loop: Fostering social innovation 

and transformation in ecosystem management. Ecol. Soc. 2010, 15, 28:1–28:25. 

22. Merrie, A.; Olsson, P. An innovation and agency perspective on the emergence and spread of 

Marine Spatial Planning. Mar. Policy 2014, 44, 366–374. 

23. Loorbach, D. Transition management for sustainable development: A prescriptive, complexity-

based governance framework. Governance 2010, 23, 161–183. 

24. Frantzeskaki, N.; Loorbach, D.; Meadowcroft, J. Governing societal transitions to sustainability. 

Int. J. Sustain. Dev. 2012, 15, 19–36. 

25. Smith, A.; Stirling, A. The politics of social-ecological resilience and sustainable socio-technical 

transitions. Ecol. Soc. 2010, 15, 11:1–11:13. 

26. Geels, F.W.; Schot, J. Typology of sociotechnical transition pathways. Res. Policy 2007, 36,  

399–417. 

27. Markard, J.; Raven, R.; Truffer, B. Sustainability transitions: An emerging field of research and 

its prospects. Res. Policy 2012, 41, 955–967. 

28. Geels, F.W. From sectoral systems of innovation to socio-technical systems: Insights about 

dynamics and change from sociology and institutional theory. Res. Policy 2004, 33, 897–920. 

29. Smith, A.; Raven, R. What is protective space? Reconsidering niches in transitions to 

sustainability. Res. Policy 2012, 41, 1025–1036. 



Int. J. Environ. Res. Public Health 2015, 12 6041 

 

30. Sengers, F.; Raven, R. Toward a spatial perspective on niche development: The case of Bus Rapid 

Transit. Environ. Innov. Soc. Transitions 2015, doi:10.1016/j.eist.2014.12.003. 

31. Van Buuren, A.; Loorbach, D. Policy innovation in isolation? Conditions for policy relevant 

renewal by transition arenas and pilot projects. Public Manag. Rev. 2009, 11, 375–392. 

32. Frantzeskaki, N.; Wittmayer, J.; Loorbach, D. The role of partnerships in “realizing” urban 

sustainability in Rotterdam’s City Ports Area, the Netherlands. J. Clean. Prod. 2014, 65, 406–417. 

33. Frantzeskaki, N.; Tilie, N. The dynamics of urban ecosystem governance in Rotterdam, The 

Netherlands. Ambio 2015, doi:10.1007/s13280-014-0512-0. 

34. Frantzeskaki, N.; de Haan, N. Transitions two steps from theory to policy. Futures 2009, 41,  

593–606. 

35. Frantzeskaki, N.; Loorbach, D.; Meadowcroft, J. Governing transitions to sustainability: 

Transition management as a governance approach towards pursuing sustainability. Int. J. Sustain. 

Dev. 2012, 15, 1–18. 

36. Grin, J.; Rotmans, J.; Schot, J. Transitions to Sustainable Development—New Directions in the 

Study of Long Term Transformative Change; Routledge: New York, NY, USA, 2010. 

37. Garud, R.; Gehman, J. Metatheoretical perspectives on sustainability journeys: Evolutionary, 

relational and durational. Res. Policy 2012, 41, 980–995. 

38. Meadowcroft, J. What about the politics? Sustainable development, transition management, and 

long term energy transitions. Policy Sci. 2009, 42, 323–340. 

39. Kern, F. The discursive politics of governing transitions towards sustainability: An analysis of the 

Carbon Trust in the UK. Int. J. Sustain. Dev. 2012, 15, 90–106. 

40. Jhagroe, S.; Loorbach, D. See no evil, hear no evil: The democratic potential of transition 

management. Environ. Innov. Soc. Transitions 2015, doi:10.1016/j.eist.2014.07.001. 

41. Farla, J.; Markard, J.; Raven, R.; Coenen, L. Sustainability transitions in the making: A closer 

look at actors, strategies and resources. Technol. Forecast. Soc. Change 2012, 79, 991–998. 

42. West, S.; Haider, J.; Sinare, H.; Karpouzoglou, T. Beyond Divides: Prospects for Synergy 

between Resilience and Pathways Approaches to Sustainability; STEPS Centre: Brigton, UK, 

2014. 

43. Avelino, F.; Rotmans, J. A dynamic conceptualization of power for sustainability research.  

J. Clean. Prod. 2011, 19, 796–804. 

44. Avelino, F.; Rotmans, J. Power in transition: An interdisciplinary framework to study power in 

relation to structural change. Eur. J. Soc. Theory 2009, 12, 543–569. 

45. Leach, M.; Rockström, J.; Raskin, P.; Scoones, I.; Stirling, A.; Smith, A.; Thompson, J.; 

Millstone, E.; Ely, A.; Arond, E.; et al. Transforming Innovation for Sustainability. Ecol. Soc. 

2012, 17, doi:10.5751/ES-04933-170211. 

46. Van der Brugge, R.; van Raak, R. Facing the adaptive management challenge: Insights from 

transition management. Ecol. Soc. 2007, 12, 33:1–33:15. 

47. Huitema, D.; Meijerink, S. Transitions in water management—The role of policy entrepreneurs. 

Water 2010, 15, 25. 

48. Vreugdenhil, H.; Slinger, J.; Thissen, W.; Rault, P.K. Pilot projects in water management. Ecol. 

Soc. 2010, 15, 13:1–13:26. 



Int. J. Environ. Res. Public Health 2015, 12 6042 

 

49. Farrelly, M.; Brown, R. Rethinking urban water management: Experimentation as a way forward? 

Glob. Environ. Chang. 2011, 21, 721–732. 

50. Ferguson, B.C.; Frantzeskaki, N.; Brown, R.R. A strategic program for transitioning to a Water 

Sensitive City. Landsc. Urban Plan. 2013, 117, 32–45. 

51. Pawson, R. Evidence-Based Policy: A Realist Perspective; Sage Publications: Thousand Oaks, 

CA, USA, 2006. 

52. Folke, C.; Carpenter, S.; Walker, B.; Sheffer, M.; Chapin, F.; Rockström, J. Resilience thinking: 

Integrating resilience, adaptability and transformability. Ecol. Soc. 2010, 15, 20:1–20:9. 

53. Smith, A.; Fressoli, M.; Thomas, H. Grassroots innovation movements: Challenges and 

contributions. J. Clean. Prod. 2014, 63, 114–124. 

54. Scoones, I.; Leach, M.; Newell, P. The Politics of Green Transformations; Routledge: New York, 

NY, USA, 2015. 

55. Karpouzoglou, T.; Barron, J. A global and regional perspective of rainwater harvesting in sub-

Saharan Africa’s rainfed farming systems. Phys. Chem. Earth 2014, 72–75, 43–53. 

56. Vaitsman, J.; Mendes Ribeiro, J.; Lobato, L. Policy Analysis in Brazil; Policy Press: Bristol, UK, 

2013. 

57. Pereira, L.M.; Ruysenaar, S. Moving from traditional government to new adaptive governance: 

The changing face of food security responses in South Africa. Food Secur. 2012, 4, 41–58. 

58. Bitzer, V.; Hamann, R. The business of social and environmental innovation. In The Business of 

Social and Environmental Innovation; Bitzer, V., Hamann, R., Hall, M., Griffin-El, E.W., Eds.; 

Springer International Publishing: Berlin, Germany, 2015; pp. 3–24. 

59. Murthy, S.; Pereira, L.; Harley, A.; Shemie, D.; Lee, E.; Guardabassi, P.; Zhang, C.; Moore, S.; 

Paper, W.; Murthy, C.S.; et al. The Role of Information and Communications Technology ( ICT ) 

in Helping Decision-Makers Meet Food , Energy and Water ( FEW ) Needs; Harvard Kennedy 

School: Cambridge, MA, USA, 2013. 

60. Hassan, Z. The Social Labs Revolution: A New Approach to Solving our Most Complex 

Challenges; Berrett-Koehler Publishers: San Francisco, CA, USA, 2014. 

61. Leach, M.; Rockström, J.; Raskin, P.; Scoones, I.; Stirling, A. C.; Smith, A.; Thompson, J.; 

Millstone, E.; Ely, A.; Arond, E.; Folke, C.; Olsson, P. Transforming innovation for sustainability. 

Ecol. Soc. 2012, 17, 11–16. 

62. Gupta, A.K. Innovations for the poor by the poor. Int. J. Technol. Learn. Innov. Dev. 2012, 5, 28. 

63. Gupta, A.K. Tapping the entrepreneurial potential of grassroots innovation. Stanford Soc. Innov. 

Rev. 2013, 11, 18–20. 

64. Heeks, R.; Foster, C.; Nugroho, Y. New models of inclusive innovation for development. Innov. 

Dev. 2014, 4, 175–185. 

65. Wood, G.; Tiwari, M.; Lemaître, A.; Helmsing, A.H.J.B. Solidarity economy in Brazil: 

Movement, discourse and practice, analysis through a polanyian understanding of the economy.  

J. Int. Dev. 2012, 24, 745–762 

66. BRICS and Development Alternatives: Innovation Systems and Policies; Cassiolato, J.,  

Vitorino, V., Eds.; Anthem Press: London, UK, 2009. 

67. Srinivas, S.; Sutz, J. Developing countries and innovation: Searching for a new analytical 

approach. Technol. Soc. 2008, 30, 129–140. 



Int. J. Environ. Res. Public Health 2015, 12 6043 

 

68. Parker, M.; Wills, J.; Wills, G.B. RLabs: A South African perspective on a community-driven 

approach to community information. J. Comm. Infor. 2013, 9, 1–14. 

69. Rivera-Ferre, M.G.; Pereira, L.; Karpouzoglou, T.; Nicholas, K.A.; Onzere, S.; Waterlander, W.; 

Mahomoodally, F.; Vrieling, A.; Babalola, F.D.; Ummenhofer, C.C. A vision for 

transdisciplinarity in future earth: Perspectives from young researchers. J. Agric. Food Syst. 

Community Dev. 2013, 3, 249–260. 

70. Habermas, J. Theorie des kommunikativen Handelns; Suhrkamp: Frankfurt am Main, German, 

1981; Vol. 2. 

71. Nowotny, H.; Scott, P.; Gibbons, M. Re-Thinking Science: Knowledge and the Public in an Age of 

Uncertainty; Polity Press: Cambridge, MA, USA, 2001. 

72. Nowotny, H. The increase of complexity and its reduction emergent interfaces between the natural 

sciences, humanities and social sciences. Theory Cult. Soc. 2005, 22, 15–31. 

73. Lawrence, R.J. Beyond disciplinary confinement to imaginative transdisciplinarity. In Tackling 

Wicked Problems through the Transdisciplinary Imagination; Brown, V., Harris, J., Russell, J., 

Eds.; Earthscan: Washington, DC, USA, 2010; pp. 16–30. 

74. Popa, F.; Guillermin, M.; Dedeurwaerdere, T. A pragmatist approach to transdisciplinarity in 

sustainability research: From complex systems theory to reflexive science. Futures 2015, 65,  

45–56. 

75. Lange, E.A. Transformative and restorative learning: A vital dialectic for sustainable societies. 

Adult Educ. Q. 2004, 54, 121–139. 

76. Kläy, A.; Zimmermann, A.B.; Schneider, F. Rethinking science for sustainable development: 

Reflexive interaction for a paradigm transformation. Futures 2014, 65, 72–85. 

77. Polk, M. Transdisciplinary co-production: Designing and testing a transdisciplinary research 

framework for societal problem solving. Futures 2015, 65, 110–122. 

78. Ivins, C. Inequality Matters: BRICS Inequalities Factsheet; BRICS Policy Center, Oxfam 

International: Oxford, UK, 2013. 

79. OECD. Divided We Stand—Special Focus: Inequality in Emerging Economies (EE’s); OECD: 

Paris, France, 2011. 

80. Mújica, O.J.; Vázquez, E.; Duarte, E.C.; Cortez-Escalante, J.J.; Molina, J.;  

Barbosa da Silva Junior, J. Socioeconomic inequalities and mortality trends in BRICS, 1990–

2010. Bull. World Health Organ. 2014, 92, 405–412. 

81. Swilling, M. Economic crisis, long waves and the sustainability transition: An African 

perspective. Environ. Innov. Soc. Transitions 2013, 6, 96–115. 

82. Norris, P. Digital Divide: Civic Engagement, Information Poverty and the Internet Worldwide; 

Cambridge University Press: Cambridge, UK, 2001. 

83. Karpouzoglou, T.; Zulkafi, Z.; Grainger, S.; Dewulf, A.; Buytaert, W.; Hannah, D. Environmental 

Virtual Observatories (EVOs): Prospects for knowledge co-creation and resilience. Curr. Opin. 

Environ. Sustain. submitted. 

84. Leach, M.; Scoones, I.; Stirling, A. Dynamic Sustainabilities: Technology, Environment, Social 

Justice; Earthscan: London, UK, 2010. 

85. Nelson, V.; Stathers, T. Resilience, power, culture, and climate: A case study from semi-arid 

Tanzania, and new research directions. Gend. Dev. 2009, 17, 81–95. 



Int. J. Environ. Res. Public Health 2015, 12 6044 

 

86. Miller, F.; Osbahr, H.; Boyd, E.; Thomalla, F.; Bharwani, S.; Zervogel, G.; Walker, B.;  

Birkmann, J.; van der Leeuw, S.; Rockstrom, J.; et al. Resilience and vulnerability: 

complimentary or conflicting concepts. Ecol. Soc. 2010, 15, 11:1–11:25. 

87. Cornell, S.; Berkhout, F.; Tuinstra, W.; Tàbara, J. D.; Jäger, J.; Chabay, I.; de Wit, B.;  

Langlais, R.; Mills, D.; Moll, P.; et al. Opening up knowledge systems for better responses to 

global environmental change. Environ. Sci. Policy 2013, 28, 60–70. 

88. Swilling, M.; Annecke, E. Just Transitions: Explorations of Sustainability in an Unfair World; 

UCT Press: Cape Town, South Africa, 2012. 

89. Swart, R.; Biesbroek, R.; Lourenço, T.C. Science of adaptation to climate change and science for 

adaptation. Front. Environ. Sci. 2014, 2, 1–8. 

90. Stirling, A. Pluralising progress: From integrative transitions to transformative diversity. Environ. 

Innov. Soc. Transitions 2011, 1, 82–88. 

91. Pereira, L.M. The role of substantive equality in finding sustainable development pathways in 

South Africa. J. Sustain. Dev. Law Policy 2014, 10, 149–178. 

92. Buytaert, W.; Zulkafli, Z.; Grainger, S.; Acosta, L.; Bastiaensen, J.; De Bièvre, B.; Bhusal, J.; 

Chanie, T.; Clark, J.; Dewulf, A.; et al. Citizen science in hydrology and water resources: 

Opportunities for knowledge generation, ecosystem service management, and sustainable 

development. Front. Earth Sci. 2014, 2, doi:10.3389/feart.2014.00026. 

93. Schweizer, T. Epistemology: The nature and validation of anthropological knowledge. In 

Research Methods in Anthropology: Qualitative and Quantitative Approaches; Bernard, H., Ed.; 

AltaMira Press: Lanham, MD, USA, 1998; pp. 39–87.  

© 2015 by the authors; licensee MDPI, Basel, Switzerland. This article is an open access article 

distributed under the terms and conditions of the Creative Commons Attribution license 

(http://creativecommons.org/licenses/by/4.0/). 


