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Abstract

The emergent discourse on social-ecological resilience can be understood as a response to the rapid pace of change and severe challenges facing urban areas. This paper reports on one strand of research being carried out as part of the EU FP7 TURAS project (Transitioning to Urban Resilience and Sustainability) that aims to gain insight into the implications of social-ecological resilience thinking on urban planning practice and policy by presenting a unique, trans-disciplinary perspective that has been developed collaboratively between academic, local government and SME partners. A framework for adaptive co-management and design is introduced as a basis for the operationalisation of urban resilience, highlighting the need to actively solve problems collaboratively by exercising imagination and creativity, and presenting a new and potentially fertile source for innovation. Five experiments exploring urban planning practices and policy relating to the framework are put forward as examples of urban resilience in practice: an online crowd-sourcing application for mapping underused spaces; an interactive timeline tool for identifying drivers of change over time; a guidance and signposting tool to help community projects overcome resource barriers; an epistemic network of citizens that exchanges knowledge and resources relating to underused spaces; and an online portal that provides visibility for community groups or projects and facilitates horizontal networking. The paper describes each experiment, setting out the aims and theoretical contexts, recording any initial findings, and reflecting on the potential and limitations. Initial findings are discussed relating to crowd-sourcing spatial or historical data and the resource commitment required for the new practices. It is observed that the experiments attempt to address fundamental issues in urban planning practice and policy and involve established and familiar activities. It is concluded that the research provides insight into what urban resilience might mean in practice and that each experiment has the potential to make a tangible contribution to the transition to urban resilience and sustainability.
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1. Introduction

The emergent discourse on social-ecological resilience in urban planning and policy can be understood as a response to the rapid pace of change in urbanised areas and deep uncertainty in the complex dynamics of earth systems (Anderies 2014), many of which are now operating outside identified safe operating limits for global societal development (Steffen et al. 2015). Social-ecological resilience thinking is considered a mechanism for understanding and operating within the dynamics of urban systems so that they can be managed ‘towards a desirable trajectory’ (Wilkinson 2011, p.158). However, it is observed that it is not clear what social-ecological resilience means in practice to urban planning and policy (Ahern 2011; Haxeltine and Seyfang 2009; Wilkinson 2012) and that there are few examples of the explicit application of social-ecological resilience thinking in urban planning contexts in the literature (Erixon et al. 2013). 

This paper reports on one strand of research being carried out as part of the EU FP7 TURAS project (Transitioning towards Urban Resilience and Sustainability) that seeks to develop adaptive and flexible approaches to making the transition to urban resilience and sustainability (Collier et al, 2013). The project aims to gain insight into the implications of social-ecological resilience thinking on urban planning and policy by presenting a unique transdisciplinary perspective (after Tress and Tress 2001) that has been developed collaboratively between academic, local government and SME partners. A framework for adaptive co-management and design is introduced as a basis for the operationalisation of urban resilience, and five experiments that explore urban planning practices and policy relating to the framework are put forward as potential examples of urban resilience in practice. The paper briefly introduces the theoretical context of the research, provides an outline of the emergent research process, presents the framework for adaptive co-management and design, and reports on each experiment in turn. A discussion section explores the limitations and potential of the research and initial findings and observations. 

2. Theoretical context

The term ‘resilience’ is used across a wide variety of disciplines and applied policy contexts (Anderies 2014; Hopkins 2010), and many different definitions of resilience are provided in the literature (CARRI 2013). Two mainstream resilience definitions can be identified: equilibrium, or engineering - the ability to return to stable equilibrium point after disruption; and non-equilibrium, or social-ecological - a dynamic and evolutionary paradigm referring to the ability of a system to adapt and adjust to change and disturbance (Folke 2006; Pickett et al. 2004). Raco and Street (2012) refer to these definitions as conservative and radical respectively, noting that in reality most cities defer to the former and are ‘dominated by discourses of recovery and bouncing back to status quo ante’ (p.1066). Ecologies and cities both comprise of interdependent systems, being dependent on historical events, structured by spatial linkages, and characterised by a non-linear structure (Holling and Goldberg 1971), and cities are embedded in global social-ecological systems (Anderies 2014; Pickett et al. 2014; Wilkinson et al. 2013). Therefore the radical, social-ecological definition of resilience can be considered the most useful for urban planning and policy (Davoudi 2012; Shaw 2012). 

Social-ecological resilience thinking creates opportunities for innovation and development, going beyond a capacity to absorb shock and retain core functions to embrace a potential for “renewal, re-organisation and development” (Folke 2006, p.253), accepting the inherent discontinuities, uncertainties and interdependencies of the social-ecological systems within which we live (Walker and Salt 2006). Social-ecological resilience thinking replaces a deterministic conception of nature, science and ecology where humans could control and repair the environment through science and technology (Ahern 2011). Wilkinson (2011) notes a broad understanding of the ‘social’ in social-ecological resilience that includes social, cultural and economic systems.
   
Social-ecological resilience thinking is generally considered to originate from the study of ecology (Holling 1973) and is based on an understanding of adaptive cycles that influence or drive change at different temporal or spatial scales, and thresholds that separate multiple states (Folke 2006; Walker and Salt 2006). The phases of an adaptive cycle can be simplified to ‘fore’ loop (rapid growth, conservation) and ‘back’ loop (release, re-organisation) (Walker and Salt 2006, pp.81-82), with change occurring mainly in the back loop (Carpenter et al. 2001). An understanding that change is not random, but follows a recurrent pattern, is central to resilience thinking (Rees 2010). However, Davoudi (2012) notes adaptive cycles in a social-ecological context are less about inevitabilities than general trends or tendencies, principally because humans have foresight and can adapt in anticipation of any change (Hopkins 2010). An understanding of the adaptive cycle allows management of a system’s resilience, identifying optimal times for interventions (Anderies 2014; Walker and Salt 2006; Wilkinson 2011). Resilience thinking is considered to offer ‘a key insight for those planning our future’ (Hodgson and Hopkins 2010, p.17) and should have an impact on decision making (Adger 2003). However, there are issues of conflict in power and politics related to who benefits (or not) from these decisions (Davoudi 2012; Wilkinson 2011).

Human activities are recognised as a driver of change in earth systems (IPCC 2014). Urbanised areas are increasingly the dominant location for human habitation and consumption (UN 2014; UN-Habitat 2011) and are often vulnerable to the impacts of the convergence of crises, for example due to location, design, or capacity to maintain vital ecosystem services (UN-Habitat 2011). Urban planning practices and policy therefore have significant influence on social ecological systems and the phases of the adaptive cycle in the biosphere. In urban planning and policy, social-ecological resilience is viewed in many ways: as a tool for evaluating a system’s adaptive capacity to change (Pickett et al. 2014); a conceptual framework for understanding how to achieve sustainability transformations (Olsson et al. 2014); a mechanism for thinking differently (Eraydin and Taşan-Kok 2013); and a fertile source for new innovations for urban policy and transformation (Erixon et al. 2013). Swanstrom (2002) describes it as ‘more than a metaphor but less than a theory’ (p.8) and Wilkinson (2011) acknowledges that social-ecological resilience is no panacea for addressing the challenges of an uncertain future for urban areas. 
 
In practice, the application of social-ecological resilience thinking to urban planning and policy has facilitated numerous approaches such as: a focus on substantive matters in addition to process, an assumption of change and uncertainty, and the creation of opportunities for self-organisation (Wilkinson 2011); the identification of the unpredictable, non-deterministic processes and disturbances that a landscape or city is vulnerable to, learning about the past and possible future scenarios in terms of factors, frequency and intensity (Ahern 2011); public participation processes that set up a ‘mutually respectful dialogue’ (Pickett et al. 2004, p.379); and accessing relevant information and systems, enabling local communities to evolve their own response strategies (Wardekker et al. 2009). Many terms are used for these new approaches, with the adaptive governance paradigm of adaptive co-management often put forward as suitable for the complexity and uncertainty inherent within social-ecological systems (Plummer et al. 2013). For example, Olsson et al. (2006) consider urban resilience to require a multi-level, polycentric and network-based structure of adaptive governance that is operationalized or mobilized through adaptive co-management. 
Adaptive co-management fuses the dynamic learning aspect of adaptive management with the vertical and horizontal linking aspect of collaborative management (Plummer et al. 2012), forging connections between government and citizens through civic engagement (Olsson et al. 2007). The literature provides many lists of key attributes (Armitage et al. 2009) and key aspects (Folke et al. 2005) of adaptive co-management, such as collaboration in a polycentric governance system, public participation, an experimental approach to resource management, and management at a bioregional scale (Huitema et al. 2009). In adaptive co-management there is an emphasis on social learning, feedbacks, adapting and adjusting, shadow networks, bridging functions, transformational leadership, mediation, and collaboration between diverse actors at all scales (Olsson et al. 2007). Wilkinson (2011) notes there are significant social and institutional barriers to the realisation of adaptive co-management. 

Adaptive co-management is an emerging field of inquiry and Plummer et al. (2012) identify the most commonly cited definition as the development of adaptive capacity. Adaptive capacity is reliant on cohesion and mechanisms for action in communities, which are recognized as social systems in transition that are impacted by internally and externally driven forces (Wilson 2012). Cox and Johnson (2010) note that the “social ties of everyday social interaction may be a community’s best resource in maintaining a capacity to change collective direction” (p.133). The experiments reported in this paper are at this community scale and relate to concepts within the community resilience literature such as: social memory informed by past and present learning (Wilson 2012; Yorque et al. 2002); social networks that are key to information flow (Pelling et al. 2008); participatory processes that actively engage the community in solving problems and achieving objectives (Magis 2007; Pelling 2003) acknowledging that people have knowledge of systems and their own actions (Pickett et al. 2004); and the import of utilizing human imagination and anticipation (Davidson 2010). These concepts have the potential to inform interventions in non-deterministic transitional pathways in social systems, generate a sense of belonging and attachment to place (Wilson 2012), and empower the community to act as agents of change (Pelling 2003; Cox and Johnson 2010). Community resilience therefore has the potential to affect well-being (Cox and Johnson 2010), which Plummer et al. (2012) identify as a key goal of adaptive co-management. Community resilience and adaptive co-management are closely linked through the concept of building adaptive capacity to change (Vandergert et al, 2015).

There is a need to intentionally design for resilience (Hopkins 2010), and it is suggested here that the emerging paradigm of co-design is a creative approach to problem-solving and sense-making that compliments and reflects many aspects of adaptive co-management. Design is recognized as an agent for change that infers a synthetic ability to solve complex problems beyond the reach of any rational and staged process (Findeli 1990). Design is considered the ‘new literacy’ (Holmgren 2009, p.33) and a process that is continuously defining the rules of a system as opposed to simply outcomes (Thackera 2005). Co-design accommodates a broad range of design modes from diffuse (non-expert) to expert design, where people are actors in the process and not simply users, and networks (uncoordinated) and coalitions (coordinated) are created that operate on different scales that are interlinked and interdependent (Manzini 2015). Co-design reflects aspects of community resilience including social learning, participatory processes, and utilizing human imagination. Co-design also considers the ethical and social implications of solutions (Findeli 2001).

3. Method

As urban resilience is not well understood (Olsson et al. 2014; Raco and Street 2012) the research adopted an emergent design approach where the research design emerges (unfolds) from the interaction within the study. In this case the interaction is between the different research partners (from municipalities, SMEs and academic institutions across Europe) who bring their accumulated knowledge of a broad variety of places and contexts, literature, and case studies (Collier et al. 2013). An emergent design process recognizes that insufficient information is available at the outset to fully design a research strategy and that a flexible, adaptive and evolutionary approach is necessary (Lincoln and Guba 1985). This approach is analogous to social ecological resilience thinking, also referred to as evolutionary resilience (Davoudi 2012).
The emergent design process commenced with a research phase that aimed to develop grounded theory in a qualitative inductive (theory forming) process, and progressed to a demonstration phase. Multiple-case studies and action research emerged as the dominant strategies. 

A multiple-case study is in effect a series of studies using the same methods (Yin 2014). In this instance the multiple-case studies were examined using a hybrid of semi-structured interviews with key stakeholders, analysis of documents, and observation. They represent the emerging wealth of new roles and practices in partner cities and regions, and further afield, that can be seen to relate to the concept of urban resilience. The majority were therefore sourced from partner knowledge networks, grey literature or online searches, and most would not identify with the urban resilience discourse at present. 

An action research approach involves ‘action (solving concrete problems in real situations) and research (trying to further the goals of science)’ (Robson 1993, p60). In the TURAS Project the action research has involved collaboration between researchers and their subject matter through on-going experiments on demonstration sites, facilitating direct engagement with problem solving coupled with in-field recording and assessment. New practices are trialled in secure, low risk environments through ‘learning-by-doing’ and ‘safe-to-fail’ experiments (Ahern 2011; Ahern et al. 2014). Robson (1993) observes that this type of real world enquiry “also commonly seeks a potential usefulness in relation to policy and practice” (p.42). The goal is to develop transferable innovations that are adopted by other cities. 

4. Results

This paper reports on research that explores the operationalization of urban resilience through an evolving framework for adaptive co-management and design that merges the complementary approaches of adaptive co-management and co-design in order to present a new and potentially fertile source for innovation. The framework highlights the need to actively solve problems collaboratively by exercising imagination and creativity, within a context of adaptive governance and civic engagement. This reflects the social-ecology ethical perspective, which acknowledges that in order to address the challenges facing urban systems it is necessary to think outside the box, to innovate: “In this confluence of social and ecological crises, we can no longer afford to be unimaginative; we can no longer afford to do without utopian thinking.” (Bookchin 1991, p.39). Innovation can result from a focus on place, creativity and sense-making (Manzini 2015). 

The framework for adaptive co-management and design attempts to synthesize findings from the research phase (literature reviews, multiple-case studies) and doctoral research within TURAS. The framework has been developed in order to find new ways of doing things in urban planning and policy, and to communicate and explore what urban resilience might mean in practice.

The framework for adaptive co-management and design is broken down into three categories (each with four key aspects) that are put forward as a basis for the operationalisation of urban resilience in practice: Understanding the system (active observation, accessible information, identify drivers of change, broader value systems); Operating within the system (less hierarchical approach, collaborative and supportive networks, build community capital, incremental and experimental approach); Efficient resources management (build local awareness, connect resources, people and places, use what exists optimally, design for change). The proposed framework is illustrated in Figure 1.

The framework shares common themes with other approaches noted previously such as building local awareness and providing accessible information (Wardekker et al. 2009), identifying drivers of change and adopting less hierarchical approaches (Wilkinson 2011), building community capital and adopting an incremental and experimental approach (Folke et al. 2005). Differences are evident such as a greater emphasis on civic engagement and ‘active observation’ in order to understand the system as a prerequisite to making decisions, and the addition of the imaginative, creative and participatory process of co-design.

[image: ]
Figure 1. A proposed framework for adaptive co-management and design indicating how the 5 innovations relate to key aspects. 

Gaining insight into resilient and sustainable solutions to urban challenges requires collaboration on experimental projects by multiple disciplines (Ahern 2011). Five experiments are being carried out in the demonstration phase of TURAS that sit within the framework and may provide insight into what urban resilience means in practice. The experiments explore urban planning practices that have been identified and developed from the initial research phase, subsequent workshops, and focus groups with research partners and urban communities: ‘Reusing Dublin’, ‘geo-timeline’, ‘Community Gains, ‘Connect the Dots’, and ‘Collaborative dashboard’. The five experiments are inevitably at various stages of development as the processes of design and implementation, the resources available, and the complexity involved, have been different in each case. Reporting on early results of such nascent and emerging experiments can be misleading due to the iterative, dynamic and long-term nature of qualitative research results, and the limitations of scale, time and resources. Therefore the emphasis to date has been on developing the practices through the experiments, rather than focussing on results per se. 

The remainder of this section elaborates on each of these five experiments in turn by providing a brief description, setting out the aims and theoretical contexts, recording any initial findings, and reflecting on the potential and limitations. Figure 1 indicates how each practice engages with all three main categories of the framework for adaptive co-management and design, and how all five reflect a less hierarchical approach; promote the creation of collaborative and supportive networks; build community capital; make information accessible; build local awareness; and connect resources, people and places.

4.1. Reusing Dublin 

Reusing Dublin is an online crowd-sourcing application for mapping underused spaces in Dublin, Ireland. Reusing Dublin is focussed around an evolving map that records spaces in the city that are not used at all, are only partly in use, or that could accommodate additional uses such as energy creation or growing plants for food or biodiversity. Users can discover and share information (such as photographs and historical or ecological data) on an identified space and connect with others who may have ideas about how that space could be used more efficiently and imaginatively. Users can also add markers for underused spaces not already recorded and share information. Reusing Dublin is being developed by University College Dublin and was launched in April 2015. Reusing Dublin aims to engage citizens with their place and one another through active observation and survey, and to highlight the extent to which space in the city is not efficiently or productively used. The experiment ultimately aims to promote behaviour change towards more responsible use of space as a limited resource.

Underused spaces are regarded as spaces for evolution (Berger 2006) and assets that present opportunities for a city to reinvent itself (Bowman and Pagano 2004). A preparatory step towards realizing this transformational potential is to locate underused spaces in one singular, synoptic image. In systems thinking a synoptic approach facilitates an understanding of whole systems and their component and interrelated parts, providing a basis for considering effective and creative change (Meadows 2009). However, there are many challenges associated with the accumulation, validation and maintenance of data on underused spaces that may to some extent be addressed by the process of volunteered geographic information (VGI) (Johnson et al. 2011) employed by Reusing Dublin. Reusing Dublin explores concepts in urban and community resilience such as social memory, social networks, participative processes, attachment to place, community empowerment to self-organise, and the optimal use of space through re-use and multifunctionality.
At the time of writing 660 underused spaces have been mapped, identified from existing databases, ground-truthing, aerial photography, student projects and crowd-sourcing. Approximately 10% of spaces have been identified through crowd-sourcing. The experiment has engaged over 3000 citizens, raising awareness of the underuse of space in the city, principally through social media and events such as walking and cycling tours. The experiment has benefited from the public debate around the introduction of legislation for a vacant land levy in 2015 and has attracted interest from a broad range of organisations looking for alternative spaces including charities and urban agriculture groups. The experiment has revealed a demand for matching users with alternative spaces that cannot be accessed through the standard property market channels. However, the current ‘connect’ function has not been well used and crowd-sourced contributions of information to the map (as opposed to social media) tend to be minimal. As a consequence, an on-going commitment of resources is required to follow up on contributions, in addition to verifying data, organizing events, and maintaining social media activity. The experiment is scalable and would be transferable to other locations. Interest in setting up similar initiatives has been expressed by other partner cities in TURAS and cities in Ireland. The coding for the website is open source, but it is not clear how these initiatives might be resourced into the future.

4.2. Geo-timeline 

The geo-timeline [http://bit.ly/1SgdTnI] is an interactive online timeline tool that uses crowdsourcing to identify drivers of change in time and space relating to a specific area. The geo-timeline tool facilitates the geo-tagging and time-tagging of data which is assigned to categories identified in community workshops, such as infrastructure, housing, recreation, memory and transport. The geo-timeline was trailed with the community of the Meadows area in Nottingham in November 2015 in order to identify events or interventions that have had a positive or negative effect on the community. Lessons learnt can then be used to inform future plans. The geo-timeline is being developed collaboratively by the University of Nottingham and University College Dublin.

The geo-timeline aims to engage citizens with their place and one another through knowledge sharing, and to contribute to the understanding of drivers of change in a neighbourhood over time. The experiment sets out to make social memory visible.  Wilson (2012) proposes that a local community can be understood as a social system with specific inherent qualities shaped by the memories contained within the system, such as those linked to individuals (personal life history) and stakeholder groups (acquired memory, communal memory). Social memory is therefore made up of different historic events, knowledge, experiences and transition points (Colten and Sumpter 2009; Ernstson et al. 2010; Gomez-Baggethun et al. 2012) and can help a community respond to change (Magis 2007, Yorque et al. 2002). The geo-timeline tool uses civic engagement to respond to an observed loss of social memory in many communities in recent decades (Dawson 2006; Holmgren 2009; Hopkins 2008), and a corresponding reduction in adaptive capacity. Timelines are recognized as effective aids in understanding relationships between events (Allen 2005) and are a well-known interface that can be simple and intuitive for most people to use (Swan and Allan 2000).

Initial findings suggest that populating a geo-timeline with data will not be possible through crowd-sourcing alone, and that resource-intensive workshops and research projects will be required. Preliminary workshops in 2014 identified challenges such as the digital divide and the requirement for map reading skills. It may also be difficult to capture some past events due to a lack of data and resources. The geo-timeline alpha prototype has been developed and trialed in Nottingham in a local community workshop (November 2015). This timeline received 43 crowd-sourced entries within the first 12 weeks. The tool is considered to be easily transferable to any project regardless of location or scale, and as it is open source it can be used independently of the TURAS project.

4.3. Community Gains 

Community Gains is an online guidance and signposting tool to help communities overcome resource barriers to realising project ideas. Community Gains leads users through a decision making process to identify appropriate funding and resource mechanisms to deliver projects with social-ecological benefits. Links to case studies provide sources of advice and experience. The tool was developed by the Institute for Sustainability in London, UK, and is yet to be officially launched.
Community Gains aims to provide guidance, inspiration and practical solutions to communities, responding to the observation that there are many citizens and community groups in London with good ideas that can build adaptive capacity in urban systems. In order to build adaptive capacity a community requires physical infrastructure and financial resources (Magis 2007). Community Gains helps citizens to understand and operate within the system, informed by feedback of technical information from ‘safe-to-fail’ experiments, with the aim of supporting community driven actions that utilise resources (energy, skills, time) that may be latent in the community, encouraging self-organisation and self-reliance, and therefore reducing dependency on local government. 

Maintaining the relevance and accuracy of information and integrating feedback in a complex metropolitan system such as London will require ongoing resources. A strong case will need to be made for adoption by an organisation beyond the TURAS project, perhaps utilising metrics such as web analytics and testimonials from projects that have benefited from the innovation. The Community Gains tool has been developed for the London area and transferability to other places will require localization and therefore the input of more resources. However, the coding and appearance of the website can easily be adapted, and the growing compendium of case studies will provide inspiration across jurisdictions.

4.4. Connect the Dots 

Connect the Dots is an epistemic network of citizens that provides an interactive and inclusive space to meet and exchange knowledge and resources on the issue of reusing space in Dublin, Ireland. The community includes politicians, artists, social innovators, squatters, academics, students, professionals, community cultural projects and local authority practitioners. Events and workshops are staged around communal dinners in underused or reused spaces. For example, one event, staged in a vacant Georgian townhouse, engaged 70 citizens in simulating the process of finding an underused space (using Reusing Dublin), generating an idea for that space, and identifying and overcoming the challenges to realizing that idea. Connect the Dots is a collaborative project led by two master’s students from the Dublin Institute of Technology (DIT) that is supported by TURAS.

Connect the Dots seeks to make a contribution to addressing the lack of connection between individual initiatives and agents working across the city on the reuse of underused spaces, to build a critical mass on the debate, pool knowledge and share resources. Connect the Dots responds to observations that there is an energy and desire within communities to improve their city socially and ecologically, and that there are many barriers to realising beneficial projects. Such epistemic shadow networks of key individuals and organisations can prepare a system for change and provide new ideas and alternative approaches that are critical for adaptive co-management (Olsson et al. 2006), providing a form of agency for transformation (Olsson et al. 2014). Connect the Dots reflects core elements of adaptive co-management such as dynamic learning and creating horizontal and vertical links in urban systems. 

Over a 12 month period the experiment has been successful in meeting its aims and recent events have been over-subscribed. The significant effort that goes into creating a sense of occasion, and the act of communal eating, has created an inclusive and productive atmosphere of mutual respect and understanding. However, Connect the Dots is entirely reliant on the time and energy of two individuals and the support of the TURAS project. How sustainable this practice will be into the future, and how transferable to other locations, remains to be seen. Connect the Dots has generated its own momentum, and interest has been expressed in setting up similar initiatives within Ireland and TURAS partner cities.

5.5. Collaboration Dashboard 

Collaboration Dashboard is an online city portal that provides visibility for community groups or projects and facilitates horizontal networking. The groups or projects are ordered into categories and presented in a website that is intuitively easy to navigate. Brief introductions provide links to individual websites. Collaborative Dashboard is being developed by Dublin City Council (DCC) at two scales: the Council and the city. The experiment has yet to be officially launched.
The portal aims to make tacit knowledge explicit, encourage collaboration, and develop epistemic networks that facilitate a transfer of knowledge. Adaptive governance relies on networks connecting different stakeholders at different scales and levels (Folke et al. 2005). Past and present knowledge held in these networks is vulnerable to endogenous change such as loss of human capital, perhaps from a key individual retiring, outmigration, and limited learning between generations (Wilson 2012). For example, due to a lack of transparency and knowledge sharing within and between departmental silos in DCC, the potential of collaborative research projects as sources of learning and ideas has not been met. Collaboration Dashboard explores concepts in urban and community resilience such as social networks, supporting local communities in self-organising, and setting up collaborations between diverse actors in networks and coalitions at all scales. 
 
Collaboration Dashboard benefits from being developed by a local authority partner in a number of ways. DCC manages a ‘Public Participation Network’ to which 510 community groups were registered in 2014. 488 of these groups have a digital presence, confirming the potential viability and relevance of the dashboard, and 44 of these groups have expressed an interest in being included on the dashboard from the start. The development of the experiment has also benefitted from the support of key individuals within the Council and the serendipitous launch of a new Local Economic Community Plan 2016-2022, which reflects many of the aspirations of Collaboration Dashboard. Collaboration Dashboard also benefits from a local voluntary coding community which has taken on the role of developing the ‘back end’ of the website at no cost. As the initiative is already situated within an institution it may prove to be a sustainable practice into the future despite requiring a certain amount of resources for curating and maintaining the website. 




5. Discussion

The five experiments are all safe-to-fail explorations of urban planning practices. While they are limited to the local or city scale by the capacity of the current research project, the practices may also be applicable to the regional or even national scales. Even at this early stage, findings have emerged that may inform future experiments and aid transfer to other contexts. For example, based on the first 12 months of Reusing Dublin, crowd-sourced spatial data appears to rarely extend beyond what can be produced from one or two clicks of a mouse, highlighting the need for a facility to automatically geo-tag photographs from smartphones onto the evolving map. In the case of geo-timeline, workshops have highlighted that interactive online mapping tools must address both a digital divide and a ‘map-literacy divide’, placing greater emphasis on offline engagement mechanisms. Community Gains and Collaboration Dashboard have both shown that information platforms require committed resources for maintenance and development of content prior to going live. Connect the Dots has confirmed that food and drink are successful attractors that help facilitate networking and information sharing.   

It is observed that the experiments attempt to address some fundamental issues relating to urban planning and policy, such as a deficit in knowledge on how space (as a limited resource) is used; loss of human capital in relation to drivers of change over time; a lack of co-ordinated guidance to support citizens in self-organising; and a lack of joined-up thinking and knowledge sharing. The emerging practices are essentially established and familiar activities with an ICT makeover: Reusing Dublin is a citizen science project that revolves around the process of surveying; geo-timeline is an interactive version of an established mechanism for communicating historical events; Community Gains is a self-help guidance document; Connect the Dots merges the World Café principles with the tradition of exchanging knowledge and connecting over communal dinners; and Collaborate makes visible existing information that might previously have been printed, for example in a phone or community directory. The familiarity of these activities may prove fortuitous as focus groups with Local Government partners in TURAS have indicated that for new practices to be adopted they must be understood as new ways of carrying out existing activities better and more effectively, and not as additional workload. 

The TURAS brief seeks adaptive and flexible approaches to making the transition to urban resilience and sustainability. The practices represent different potential contributions to this transition and relate principally to aspects of the community resilience discourse such as social memory, social learning and social networks, and building adaptive capacity to change in urban systems. For example, Reusing Dublin raises awareness of the inefficient use of a limited resource, potentially prompting some form of behaviour change; geo-timeline may help direct change through informed decision making; and all the practices have the potential to support citizens in organising local projects. Haxeltine and Seyfang (2009) note that niche local projects can precipitate change, for example through aggregation of small initiatives, growth in scale, or translation to mainstream settings . 

6. Conclusions

This paper presents an overview of research from the TURAS project that aims to contribute to the growing body of research on the operationalization of urban resilience through an evolving framework for adaptive co-management and design and five associated experiments that explore what urban resilience might mean in practice. The project has not considered urban resilience to be a policy or a destination, but rather a theoretical mechanism for change and thinking differently. The framework and the experiments have emerged from a research process that reflects key features of adaptive co-management and co-design such as the collaboration of diverse actors working together on identified shared challenges; a continuous process of learning, adapting and adjusting; and the creation of a shadow epistemic network. 
Findings have emerged from the experiments that may usefully inform future research and transfer to different contexts, for example relating to crowd-sourcing spatial or historical data and the resource commitment required for the new practices. The practices attempt to address fundamental issues in urban planning and policy such as the inefficient use of space and a lack of joined-up thinking and knowledge sharing, and all involve established and familiar activities such as surveying and networking, that may be interpreted as urban resilience in practice.

The emerging framework for adaptive co-management and design and the five experiments will continue to evolve, influenced by their ongoing findings and other areas of research within the TURAS project such as the urban green infrastructure research (see: Connop et al., 2016). It is suggested here that the framework and five experiments are worthy of further exploration through future research projects as tangible contributions to the transition towards more resilient and sustainable cities. 
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