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Abstract

:

Living Labs (LLs) are increasingly being used as an approach to address complex sustainability-related challenges. Inspired by existing knowledge and practice gaps, calls for further examination of governance and co-creation in relation to LLs work, and our experiences in the Lake Superior Living Labs Network, we conducted a scoping review of the recent (2015–2019) LLs literature. This review focused on peer-reviewed LLs literature aimed at addressing sustainability-related challenges and involving universities as key collaborators specifically. This scoping review addressed the research questions: how are LLs conceptualized, described, and applied? how are LLs governed? How is co-creation supported in LLs work? and, are social and/or environmental justice considered in LLs work? From the 729 citations gathered in the electronic database searches, 48 papers were identified as relevant through the screening and eligibility assessment. We found that this literature is growing rapidly, highly interdisciplinary, and predominantly taking place within European urban centres. We summarize the findings in relation to our research questions and outline implications for interrogating governance, unpacking co-creation, and working towards social and ecological justice in LLs research and practice. We conclude by outlining four key research directions to advance LLs work, including, (1) expanding research across a greater diversity of settings; (2) examining and analyzing governance and power dynamics; (3) exploring how learning evolves via co-creation; and (4) examining how universities are impeding and/or supporting advances in relation to governance, co-creation, and justice in LLs work.
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1. Introduction


Living Labs (LLs) are increasingly being used as an approach to address complex sustainability-related challenges. Although there exists substantial diversity in terms of how LLs are defined, understood, and practiced, they are generally spaces and places for ‘innovative’ and collaborative research and action focused on co-creating solutions in the context of real-world environments [1]. LLs have been applied across a range of sectors and for myriad purposes [2]. Given the growing interest in LLs, and the need to synthesize emerging knowledge and evidence, others have conducted reviews of the LLs literature over the past decade [3,4,5,6,7,8]. While these existing knowledge syntheses have advanced our collective understanding and generated important findings to advance and inform LLs work, key knowledge and practice gaps exist and calls remain for additional reviews of the LL literature. Greve et al. [5] for example, argue that “...the landscape of LL research remains largely unclear and underexplored”. Houssain et al. [6] question the extent to which LLs have received adequate scholarly attention and examination. Inspiring this study specifically, von Wirth [9] and Schuurman [10] argue that the underlying processes, methods, and tools that support LL governance and co-creation remain poorly understood. Moreover, despite the growing recognition that sustainability and justice are deeply intertwined and the subsequent imperative to center social and ecological justice in sustainability work [11,12], the ways in which LLs research and practice engage with and advance justice has not been examined to date. Addressing these gaps is essential if LLs research and practice are to make meaningful contributions towards the grand challenge of our time: co-creating healthy, sustainable, and equitable transitions.



Building on our collective interests in experimenting with a LL approach and learning-by-doing, the authors of this paper are part of the core team that established the Lake Superior Living Labs Network (LSLLN) in 2018 [13]. All co-authors are currently members of the LSLLN steering committee. The LSLLN is a platform to connect academics, students, and community groups to develop and expand relationships and LL initiatives across the Lake Superior watershed. The overarching goal of the LSLLN is to collectively increase the impact of sustainability-related teaching, research, and action with a focus on issues and opportunities at the nexus of water, land and food, climate and energy, and well-being (See Figure 1). We also aim to have a stronger collective influence on issues of social and ecological justice and sustainability regionally, nationally, and internationally while sharing our collective learnings about using a LL approach across nested scales (i.e., campus-community-watershed). The LSLLN functions at a watershed scale and is rooted in four local hubs spanning the North, East, South, and West directions of the Lake Superior watershed: Thunder Bay (Ontario, Canada) in the North, Sault Ste. Marie (Ontario, Canada) in the East, Houghton (Michigan, US) in the South, and Duluth (Minnesota, US) in the West. Our team considers the network itself as a LL and the four local hubs are designing, implementing, and learning from a range of LL projects.



Inspired by key knowledge and practice gaps identified in recent reviews of the LLs literature as well as our ongoing work in the context of the LSLLN, we conducted a scoping review of the recent (2015–2019) LLs literature. Our review focused on the recent LL literature aimed at addressing sustainability-related challenges and involving universities as key collaborators specifically, to deepen our understanding of governance, co-creation, and social and ecological justice within the emerging LLs scholarship. In this paper, we describe the scoping review process used and summarize key findings in relation to the following research questions: (1) how are LLs conceptualized, described, and used? (2) how are LLs governed? (3) how is co-creation supported in LLs work? and (4) are social and/or environmental justice considered in LLs work? We discuss the relevance of our findings in relation to existing scholarship and our own LSLLN work. We conclude by identifying what we see as four key directions for future LL research.




2. Methods


Scoping reviews are a form of knowledge synthesis used to map existing literature on a specific topic and are particularly useful when a topic is complex and heterogeneous [14,15]. This is certainly the case with LLs literature. “Scoping reviews are gaining in popularity across many fields as authors look to replace the traditional narrative literature review with more rigorous, transparent, and replicable methods for synthesizing research” [16]. Compared to systematic literature reviews, the scoping review process allows for a broader search strategy while still following a clearly outlined, transparent, and reproducible approach to enhance rigor. Scoping reviews are most appropriate for emerging and interdisciplinary bodies of literature [17]. In this study, we applied the 5 stages of the scoping review process as outlined by Arksey and O’Malley [17]: (1) identifying the research question(s); (2) identifying relevant studies; (3) selecting studies for inclusion in the review; (4) data extraction; and (5) collating, synthesizing, summarizing, and reporting results. In practice, these phases unfold iteratively rather than linearly. Also noteworthy, following the recommendation by Levac et al. [18], the members of our core scoping review team met throughout the process to review progress, address challenges, and discuss discrepancies.



2.1. Identifying the Research Questions


A draft set of guiding research questions were developed by the co-authors drawing on existing LLs literature and our experiences designing and implementing the LSLLN. Then, during a hybrid (i.e., virtual and in-person) interactive workshop with LSLLN members from the different network hubs, the purpose and process of conducting scoping reviews was presented along with the draft set of research questions, followed by group discussions about which research questions should guide the scoping review process. This workshop led to the development of the final set of research questions guiding the scoping review process.




2.2. Identifying Relevant Studies


A librarian from Lakehead University assisted with the selection of electronic databases, search strategy, and identification of relevant studies. Three electronic databases were used in our search: (1) ScienceDirect; (2) Web of Science; and (3) PubMed. These databases were recommended by the librarian to enable breadth and comprehensiveness in terms of journals and disciplinary perspective. Additionally, preliminary searches in other potential databases indicated a very high-level of duplication across identified articles. To cast a wide net and to identify original peer-reviewed LL literature with a focus on addressing sustainability-related challenges in our initial database search, “living lab” (living lab*) and “sustainability” (sustainab*) were used as keyword search terms. A five-year time period, between 2015 and 2019, was selected as appropriate to answer our specific research questions and because we were interested in synthesizing recent knowledge and emerging trends to add to existing LLs literature reviews [3,4,5,6,7,8]. Database searches were concluded at the end of November 2019 such that any publications in December 2019 were not included. The database searches identified a total of 729 papers. All articles identified from the searches were transferred to a reference manager software (Zotero). Once all duplicates were removed (n = 26), 703 papers remained for relevance screening.




2.3. Selecting Studies for Inclusion in the Review


This step consisted of an initial screening of titles and abstracts followed by a full-text review. The title and abstract of each citation were assessed for relevance based on the inclusion and exclusion criteria presented in Table 1. These criteria were developed, tested, and refined by two independent reviewers (one author and one research assistant) to ensure a set of criteria was developed that was sufficiently robust to capture relevant studies while also excluding non-eligible and irrelevant studies. Articles meeting any exclusion criteria were excluded. Title and abstract screening was conducted by the same two independent reviewers. A final set of citations (n = 187) was included for full-text review. At this step, if there was any uncertainty about relevance, citations remained for consideration in the full-text review. Subsequently, the full text of all 187 potentially relevant articles were assessed using the a priori developed inclusion and exclusion criteria. After applying the inclusion and exclusion criteria to all full-text articles, a total of 139 articles were excluded (See PRISMA diagram, Figure 2, for overview and reasons for exclusion). A total of 48 papers were selected as eligible and included in the data charting and synthesis process.




2.4. Data Extraction


Once the articles were selected, data were extracted and recorded in a data extraction spreadsheet. Data extraction was guided by the set of research questions in addition to general descriptive information about the articles. The extraction spreadsheet included a total of 37 data items that were coded as either binary (yes/no), categorical, textual description, or verbatim text (See Supplementary Materials File S1 for the full data extraction spreadsheet). The data extraction form was pre-tested on four articles by all authors for clarity and consistency and adjusted as needed. A set of data items were coded at the paper level and another set were coded using information about specific LL projects that were described, presented, and/or analyzed within the papers in our review. The final dataset was reviewed and cleaned after data extraction.




2.5. Collating, Synthesizing, Summarizing, and Reporting Results


The reviewers used extracted data to tabulate, describe, and synthesize the content using frequencies, percentages, tables, and graphs. Where appropriate, textual analyses using a constant-comparative strategy were conducted.





3. Results


From the 729 citations gathered in the electronic database searches, 48 papers were identified as relevant through the screening and eligibility assessment process. In the sub-sections below, findings from our analysis of these 48 papers are presented.



3.1. Characteristics of Recent LLs Publications


Overall, we found that the published LLs literature involving universities as key collaborators and focused on sustainability is growing, highly interdisciplinary, and predominantly taking place within Europe. We saw a consistent increase in the number of publications between 2015 and 2019 illustrating a growing interest in LLs research. The LLs literature crosses disciplinary boundaries and articles are published across a wide range of journals with no clear disciplinary home. There is a very strong geographic concentration of LLs research in Europe, with very little research emerging from Asia, the Americas, Africa, or Oceania. Additionally, the large majority (77%) of lead authors work in academic institutions located in European countries—Sweden and the Netherlands in particular. This strong European focus is likely explained, in part, by funding programs such as the Joint Programming Initiative (JPI) Urban Europe, an intergovernmental research and innovation programme aimed at addressing the challenges of sustainable urban development, and the existence of The European Network of Living Labs (since 2006) which have supported LL research and work across Europe. In 2015, Schuurman et al. [10] found that LLs research was almost exclusively taking place in Europe. Our findings support this finding and demonstrate that there has been limited progress in expanding LLs research beyond Europe since 2015.



The majority (66%) of publications were empirical papers, 19% were review papers, and 15% were papers with a theoretical, conceptual, and/or practical focus. Among those publications coded as empirical, qualitative data collection and analysis were most commonly used (30%) followed by mixed-methods (21%).




3.2. Conceptualization, Description, and Application of LLs


Through the scoping review process, we aimed to interrogate and advance our collective understanding of how LLs are being conceptualized and described in the recent scholarly literature while also examining how sustainability-focused LLs are being used, particularly when universities are key collaborators. We coded for eight specific categories in our data extraction process to examine how LLs are conceptualized, described, and used.



We examined how authors are conceptualizing LLs by extracting the verbatim definitions presented in papers and analyzing these definitions with textual analysis. As other scholars have noted [6,19], our findings illustrate that there is no common or consistent definition of LLs, rather there is a wide variety of definitions presented and used in the literature. The following definitions are illustrative of this diversity:




“[LLs are] a form of experimental governance, whereby urban collaborators develop and test new technologies, products, services and ways of living to produce innovative solutions to the challenges of climate change, resilience, and urban sustainability.”



[20]






“...spaces to facilitate experimentation about sustainability solutions… [urban LLs] represent sites that allow different urban actors to design, test and learn from socio-technical innovations in real time.”



[9]






“Urban Living Labs are “transition arenas” which provide “protected spaces” for experimentation and learning in the context of governing urban sustainability transitions.”



[21]






“A ‘living lab’ is defined as a situation or circumstance where real-world sustainability challenges are formally addressed in collaborator partnerships…”



[22]






“…Living Lab is a tool or a framework for creating services, public goods, market products or ideas.”



[23]





Despite the diversity of definitions presented and used in the literature, our textual analysis identified the following four common elements of LL definitions: (1) a general descriptor term, (2) participants, (3) key processes used, and (4) intended outcome(s). The most used descriptor terms were ‘approach’ and ‘methodology’. Other examples of general descriptor terms included: ‘spaces’, ‘transition arenas’, ‘innovation arenas’, and ‘networks’. The second common definitional element identified was a description of who participates; in other words, the actors or collaborators that participate in LL activities. Most definitions refer to ‘stakeholders’ broadly and emphasized that multiple stakeholders participate in LLs, such as ‘a broad range of stakeholders’ or ‘stakeholders from public-private-people partnerships’ Third, a description of key process elements are commonly outlined within LL definitions. References to ‘co-creation’, ‘experimentation’, ‘open innovation’ and ‘learning’ were most used within definitions presented; often several of these three process elements were included together in LL definitions. Although less common, some definitions also speak to the intended outcome(s) of LLs. Across the range of definitions analyzed here, commonly referenced outcomes included ‘solutions’, ‘products’ and ‘services’. Frequently, outcomes were captured by the overarching idea of ‘innovative solutions’. These common intended outcomes emphasize the technological and technocratic focus that characterize the LLs literature.



We also used a categorical data item to examine the extent to which key LLs characteristics were explicitly referred to when authors were describing, defining, and presenting the LL concept (drawing on the work of [19]). As summarized in Table 2, a large majority of papers in our review explicitly described LLs as involving “multi-stakeholders collaboration in LL activities” (89%), “aimed at innovation” (85%), and “co-creation as a central process” (79%) as key characteristics of LLs. Most papers (70%) also clearly articulate that “living lab activities take place in real-life context” emphasizing that LLs are largely place-based, place-responsive, and generally aiming to identify solutions to sustainability challenges in particular places. Notably, ‘shared decision-making power among stakeholders’, was rarely (21%) described as a characteristic of LLs. Some papers identified ‘other’ key characteristics of LLs beyond the set that we coded for, examples include experimentation, self-organization, and open innovation.



Given the explicit focus on place and real-life settings within LL research and practice, we also coded for an urban versus rural focus with the papers in our review. We found a strong bias towards urban settings (and large cities in particular) in the recent LL literature; 70% of the papers focused on LLs in urban settings compared to rural or peri-urban settings. This highlights a blind-spot in the current LLs literature while also representing a continued marginalization of rural and peri-urban settings that are commonly overlooked in sustainability research and action broadly.



In terms of advancing our collective understanding of how LLs are being used for sustainability-related research involving universities as a key collaborator, we gathered textual data about the stated justification for LLs described in the papers. In terms of the stated justification for LLs, the need to test and experiment with place-relevant social and technological solutions/transitions was common. Many authors also articulated the rationale for LLs as creating learning environments/spaces and opportunities for collaboration among diverse participants. The following set of quotes provides examples of the ways in which collaboration was described with respect to justification:




“The living laboratory provides a focal point around which stakeholders can work together, generating communities of interest that may well outlive and transcend the living laboratory itself”



[24]






“[LLs] are intended to promote the collaboration between a variety of actors and, with their experimental sites, are also considered to have value for long-term sustainability transitions”



[1]






“...to bring stakeholders together in a process of co-learning”



[25]





Some authors also justified the need and value of LL work in relation to governance. Lovell et al. [26] argue that LLs provide a much-needed space for “governance by experiment”, Purcell et al. [22] write that LLs can “function as a convening framework supporting formal intra- and inter-organizational governance”, and von Wirth et al. [9] argue that LLs are particularly useful as “new ways of governing transformative change”. In the next subsection, we consider governance dimensions of LLs work more fully.




3.3. Governance of LLs


By governance, we refer to the processes and practices whereby collaborative groups make decisions, build relationships and structures, and establish accountability [27]. To enhance our collective understanding of LL governance, a set of data items were collected about decision-making, power, and structure.



A majority (72%) of papers explicitly spoke to and/or described governance aspects of the LLs, highlighting a general recognition of the importance of governance in LLs research and practice. Given the strong focus on collaboration, this recognition is imperative. We also coded whether or not issues related to power relations and imbalances among LL participants are explicitly recognized and/or discussed in the 48 papers in our review. Somewhat concerning, issues related to power were only recognized/discussed in half of the papers we reviewed. When this was discussed in the papers, we collected details about how power imbalances were addressed (or recommendations for addressing power imbalances). Key recommendations included the following: (i) explicitly recognizing/naming the existence of power imbalances early on, (ii) establishing trusting relationships among all collaborators, (iii) ensuring that all collaborators are involved in developing the guiding vision(s) of LL projects, (iv) drafting contracts to inform expectations about relationships and practices among collaborators, and (v) ensuring there are ample opportunities for dialogue among collaborators. Together, these findings emphasize a need for greater attention to processes of decision-making, efforts to ensure all actors have a voice and role in decision making and efforts aimed at addressing power imbalances present in collaborative work.



In terms of governance-related data for specific LL projects described within the papers, we coded for LL structure, how decisions were made, and characteristics of the project lead. Among those LL projects where decision-making was described, decisions were made primarily by the lead organization (40%) while joint decision making or decision-making through committees were used less commonly (25% and 20%, respectively). Therefore, although it is increasingly argued that participants should have decision-making power within LLs work, this does not appear to be practiced in a significant proportion of LL projects described in our review papers. Academic institutions and city/municipal authority were the most common LL project/initiative lead. The most common governance structure was centralized (i.e., decision making power and control is concentrated in a central, authoritative individual or institution and all participants must act according to their determined role in the hierarchy) while decentralized (i.e., decision making power and control is distributed among all participants in an inclusive and/or democratic way) or polycentric (i.e., decision making power and control includes multiple actors and groups that coordinate according to an agreed-upon set of rules/processes) were less common. Importantly, we found that details relating to decision-making, structure, power and accountability are often omitted or described minimally when LL projects are described in the academic literature.




3.4. Co-Creation within LLs


Co-creation is a central defining characteristic of LLs work [10,19]; however, co-creation was not specifically defined in 27 (56%) of the papers in our review. Among those papers that did explicitly define co-creation, key commonalities across definitions include that co-creation is understood as a process (that supports the achievement of an intended aim/outcome), the process is often specifically connected to learning, problem-solving, and/or experimentation, and that co-creation is derived from inclusive collaboration/relations. Definitions of co-creation, extracted verbatim from our review papers are provided to illustrate these common themes:




“Co-creation as the intended learning process in living labs, ideally, encompasses joint problem-definition and problem-solving using improvisation and experimentation—this in designing, implementation and testing of solutions in an iterative way, while interacting and co-constructing personalized experience”



[28]






“...co-creation brings together different policy and practice stakeholders with the aim to develop an outcome that will be valued by all the parties involved in the process”



[29]






“A widely accepted generic and literal definition of co-creation is ‘making something together...co-creation is not only a methodology to achieve (product, service, or process) innovation, but a way to create values that are shared between participants.”



[1]





We also found that co-creation was sometimes used interchangeably with ideas of co-design and/or co-production as general concepts conveying interactions among stakeholders from various sectors. Notably, some authors made the links between co-creation and decision-making. Specifically, that effective co-creation processes must recognize power dynamics and decision-making processes. For example, as Steen [19] argues, “to qualify as co-creation, the targeted users need to be involved in the various development phases of the LL process… they should have decision-making power throughout the phases.” Menny et al. [30] write that “[c]o-creation refers to the ability of citizens to actively engage in decision-making processes with at least equal power to influence them compared to other decision-making bodies.” Additionally, noteworthy, several authors clearly describe the kinds of stakeholders/participants that should be involved in LL co-creation processes emphasizing the need for participants across diverse sectors.



To better understand how co-creation is supported in LLs work, we also collated information about the specific kinds of methods, tools, and processes that are being used and/or are recommended in the recent LLs research. Somewhat surprisingly, very little detail is provided in most academic papers about how to support co-creation in practice. Some specific examples of methods, tools, and processes to support co-creation included workshops, visioning sessions, reflective practice, mapping (mind mapping and asset mapping), online dialogue sessions, design thinking seminars, creating group guidelines (i.e., terms of reference), and field trips.




3.5. Social and Environmental Justice in LLs Research and Practice


Social and environmental justice are increasingly recognized as essential in our collective efforts towards achieving sustainability [11,12]. We coded whether or not social and/or environmental justice was explicitly considered and/or discussed in the 48 paper and if so, we extracted key findings/implications/recommendations concerning justice. Overall, 36 papers (76%) did not explicitly consider or discuss social or environmental justice. Among those 12 papers that did, social justice was considered more commonly than environmental justice (or both social and environmental justice). Finally, we also coded two binary (yes/no) data items for LL projects described within the papers we reviewed. Specifically, whether LLs explicitly aim to address issues related to equity and justice and whether or not the LLs use planning and decision-making processes based on equity and/or representation. We found that approximately 5% of LL projects were aimed at addressing issues related to equity and/or justice while approximately 7% used planning and decision-making processes that were based on equity and/or representation. Therefore, we found that social and environmental justice were largely not considered in LLs work.




3.6. Limitations


There are limitations that should be recognized when interpreting the findings and considering implications of the findings presented herein. First, our review only searched for English language papers given that our research team does not have skills in any other languages. Although the inclusion of only English language articles may impact findings, implications would be minimal. Second, our search focused on published peer-reviewed research; the gray literature was not examined. The grey literature would likely contain relevant information about our research questions, in particular details about co-creation practices, but we aimed to examine and synthesize findings and trends from recent scholarly literature specifically. Third, our process did not assess the quality of articles included in our review. Although this is common and consistent within the scoping review methodology, it is worth noting. Finally, our review focused on literature published between 2015 and 2019 and therefore does not represent the longer history of LLs literature. Relatedly, our database searches were conducted at the end of November 2019 and therefore we have not captured the most recent literature (i.e., 2020 and 2021). We acknowledge that the exclusion of the 2 most recent years of literature from our study is a particularly noteworthy limitation. Given the collective reckoning around the need for transitions to support social and ecological justice prompted, in large part, by the COVID-19 pandemic, it is possible that most recent LLs literature engages with justice dimensions more meaningful and explicitly than the pre-pandemic research that we have used in our study.





4. Discussion


As noted previously, this scoping review study aimed to characterize and synthesize the scholarly literature on LLs with a focus on the recent literature oriented towards sustainability challenges and involving universities as key collaborators. The following subsections discuss our findings in relation to existing scholarship and our experiences engaging in LLs work within the LSLLN. We discuss opportunities for interrogating governance, unpacking co-creation, and working towards social and ecological justice in LLs research and practice.



4.1. Interrogating Governance


LLs are increasingly recognized as unique and timely opportunities for novel governance practices [31,32]. However, governance has also been identified as a core challenge and key knowledge gap in LLs research and practice [6]. Our findings have emphasized that governance challenges and opportunities are rarely a core focus of LLs research or projects. Moreover, scholarly publications generally include little detail and information about governance generally and power relations specifically.



Based on our review, we echo Van Geenhuizen [28] who argues that additional efforts interrogating governance is imperative to “find ways in coping with (considerable) gaps in interests and power between certain stakeholders”. LL decision-making processes, who makes decisions, and the contexts surrounding a LL and its participants inevitably enable and/or constrain social dynamics and influence the success of a particular project. However, the lack of critical reflection on these issues in the recent scholarly literature is noticeable, as outlined in our findings, and problematic in our view. Failing to explicitly acknowledge, interrogate, and address power dynamics surrounding the governance of LLs is not only a missed learning opportunity but could unintentionally limit diverse engagement, innovation, and new ideas—a goal of LLs. Among the papers we reviewed that did explicitly recognize and address power relations and imbalances, key recommendations focused on the need to identify and discuss concerns as well as establishing structures and processes that enable better collaboration as a way to build trust, establish meaningful relationships and encourage new and different ideas. We endorse these suggestions but also argue that they need to go further in the realm of decision-making power. In our scoping review, shared decision-making power among stakeholders was rarely (~20%) described as a key characteristic of LLs. Moreover, we found that decision-making was centered with the host organization or institution for most of the LL projects described in the reviewed papers despite arguments in the literature that decision-making power should be shared among stakeholders. For LLs to adequately address the needs of a particular group or community, in a particular place, those most impacted should have a more central role in the development and decision-making processes of the LL.



It is essential to recognize that all governance processes, whether formal decision-making structures or informal collaborations are manifestations of power relations. While some structures and forms of power may be obvious, others may be less visible, especially to those that benefit most from existing structures and resource flows. Moreover, while a multistakeholder approach to governance may work for some LLs, polycentric forms of governance may be more desirable in others. For example, in exit interviews of a LL project in Germany focused on a restoration planning process, Zingraff-Hamed et al. [23] demonstrate that polycentricity facilitated trust, learning, and the co-design of a resilient waterscape. The authors argued that a polycentric governance approach can be particularly useful when autonomous and multi-scale decision-makers are collaboratively involved in the design of policy solutions. Additional research interrogating LL governance structures specifically, along with a more in-depth engagement with governance theory [33], is an opportunity to further advance LLs work.



LL researchers and practitioners should more explicitly identify and describe governance structures as a fundamental element of LLs. This might include more attention to considering both the internal (e.g., decision-making processes, relationships among participants, funding, and budget-making) and external (e.g., social and environmental enablers and constraints) dynamics and more attention to accountability. Relevant to the climate crisis, LLs attentive to and engaging with governance and power dynamics overlaps with recent scholarly attention to climate stewardship [34]. When research and practice focus more directly on governance processes, LLs can become transformative experimental and learning spaces, not only to accomplish desired impacts but also to develop new and more effective ways to collaborate and co-create. Lovell et al. [26] argue that LLs provide a much-needed space for “governance by experiment” and Purcell et al. [22] wrote that LLs can “function as a convening framework supporting formal intra- and inter-organizational governance”. Relatedly, Von Wirth [9] argued that LLs are particularly useful as “new ways of governing transformative change”. In these ways, the process of governing LLs, the relationships among participants and enabling and constraining power dynamics should be understood as an essential element of the research and practice of all LLs.



In our own LL work in the context of the LSLLN, we have engaged in efforts aimed at reciprocal and respectful relationship-building to foster trust, equity, and motivation as a foundation for co-creation. However, we now also recognize that, moving forward, we need to engage more fully in critical reflection and intentional processes to identify and address power imbalances and ensure accountability in our own LLs work. Moreover, the importance of documenting and sharing details about how we go about this (e.g., the tools and process that support this work) is an important lesson that we take from this scoping review.




4.2. Unpacking Co-Creation


Our review has underscored that co-creation is central to LLs as understood and used in recent scholarly literature. Most papers in our review defined and described co-creation as a central characteristic of LLs. As Steen [19] write, co-creation is the “essence” of a LL. However, we also found that clear definitions of, and in-depth detail about, co-creation processes were commonly lacking from the papers we reviewed. Given the centrality of co-creation in terms of how LLs are conceptualized, described, and applied, the lack of clarity around what exactly co-creation means and how it is supported and achieved is surprising and problematic. Challenges with the co-creation processes can limit and stagnate development in LL work [35].



Puererri et al. [1] write, “making something together” is a rather literal starting place for understanding and thinking about co-creation in LL research and action. However, those of us doing research about and applying a LL approach should unpack co-creation more fully and explicitly describe the tools and processes used to support co-creation in practice. We recognize that these details may be outlined more fully in other spaces and outputs outside of peer-reviewed journals (e.g., reports, websites, other grey literature) but argue that these details should not be excluded from scholarly outputs to advance research and practice. In particular, we argue that explicit answers to the following questions should be clearly articulated: what does co-creation mean, and which scholarly lineage(s) inform this understanding? What is being co-created (i.e., knowledge, services, technology, solutions, etc.) and why? What are the tools and processes used to foster collaboration and support co-creation? Who is (and is not) participating in the co-creation process? Van Geenhuizen [28] has done this well, clearly describing and defining co-creation, linking to related scholarly works, and detailing those involved as well as the tools and processes used to support the co-creation process such as interviews, designing future scenarios, focus groups, and developing common aims, language and trust through relationship-building. The question of who is and who is not participating in co-creation processes is particularly important; deeply and purposefully considering this question aligns with several of our thoughts about governance and justice as they relate to LLs. Greater attention to, and transparency about, the people participating in and excluded from co-creation processes, including lived experiences, positionality and power, and values, is an opportunity to support more meaningful and impactful co-creative processes.



Like Verbeek [36], we see transparency about, and greater attention to, the specific tools and processes used to foster respectful and reciprocal relationships at the outset of LLs research and work as an essential foundation for co-creative work. People and relationships are, after all, “the driving force behind any and all collaborative initiatives” [35]. Moreover, systems thinking and complexity theory outline that initial conditions, including the nature, structure, and function of relationships among LL participants, play a huge role in shaping emergence [37]. Relatedly, a deeper and more nuanced exploration of iteration in relation to co-creative processes and LL research and practice generally is lacking in the recent literature; we see this as a missed opportunity for unpacking and advancing LL research and work. Although Steen et al. [19] outline an iterative approach as a defining characteristic of LL work, few of the papers in our scoping review spoke to iteration as central to LLs and none considered the interplay between iteration and co-creation explicitly or how learning, power dynamics, and the outcomes of LL research and action. This interplay between iteration, learning, and power in relation to co-creative processes is a specific realm that we hope to unpack more fully within the LSLLN.



Finally, our LSLLN team has wide-ranging experience and expertise in community-based and participatory action research. Moving forward in our own LL research and practice, we aim to foster cross-fertilization across the recent LL research and the community-based [38,39,40] and participatory action research scholarship [41,42]. We suspect that this limited cross-fertilization to date is explained, in part, by the continued technocratic focus within the LL literature and the relatively limited involvement of the social sciences broadly speaking. Workshops, colloquia, and other events to cultivate shared learning among LLs researchers and practitioners and those with expertise in community-based and participatory action research would support the cross-fertilization of ideas, inspiration, and practices.




4.3. Working towards Social and Environmental Justice


In our scoping review, we identified that the large majority of articles about LLs did not explicitly consider nor discuss social or environmental justice in meaningful ways. This illustrates a ‘justice gap’ in the recent LL research and practice. Dawson et al. [43] outline that justice gaps in scholarship and practice exist due to interacting normative (e.g., values and knowledge systems) and implementation (e.g., governance) challenges.



This absence of social and environmental justice within the recent sustainability-related LL scholarship is particularly concerning when participants aim to engage in co-creative processes, yet do not address the inevitable power relations that are present within and external to collaboration. As discussed above, in relation to LL’s governance structures, when people with multiple interests, ways of knowing, and perspectives come together, it is necessary to explicitly address these dynamics and structures proactively and responsively. A key concern here is that, despite a desire to address sustainability challenges and make positive change for a particular community or group, by failing to recognize and address power differences, LL’s risk reproducing existing and/or creating inequities. Scholarly literature and practitioners across diverse sectors have long argued that environmental degradation impacts vulnerabilized groups (i.e., people that have been racialized, gendered and face a range of economic and social oppressions) much more severely [44]. Thus, while many LLs may set out with “good intentions” aiming to address complex sustainability challenges, they generally ignore and/or fail to address structures of class oppression, racism, settler colonialism, and patriarchy that are at the core of sustainability challenges. Moreover, without a focus on (in)justice and (in)equity, efforts aimed at addressing sustainability are too commonly conflated and co-opted. For example, greenwashing is described as a way that companies or institutions mislead the public about the environmental performance and benefits of a product or service [45]. Thus, we argue that social and environmental justice (e.g., the equitable distribution of benefits and burdens and the participation of all people in decision-making) must take a more central role in LL work.



An example of this is expressed through the integration of issues relating to social justice with the discourse and practice of sustainability. Agyeman [46] writes that “it has become increasingly apparent that the issue of environmental quality is inextricably linked to that of human equality. Wherever in the world environmental despoliation and degradation is happening, it is almost always linked to questions of social justice, equity, rights and people’s quality of life in its widest sense” [47]. Engaging with and working towards social and environmental justice demands critically reflecting on who is involved in the LL research and/or project (e.g., is it largely white, educated, and middle-class people?) and what kinds of issues are being addressed by its projects (e.g., who do they serve and how do they address justice and equity?). For sustainability to become a transformative force, as opposed to simply making small changes, the concept of ‘just sustainabilities’ is proposed as “the need to ensure a better quality of life for all, now and into the future, in a just and equitable manner, whilst living within the limits of supporting ecosystems” [47]. Adopting a ‘just sustainabilities’ framework, as we have done in the LSLLN, may not only increase the functioning and influence of LL research and practice, but could also greatly enhance co-creation and innovation ultimately enhancing the relevance and impact of a LL overall. Adopting a ’just sustainabilities’ [46] framework is, of course, only a starting point; governance structures and co-creative processes must also be oriented towards addressing injustices.



Efforts aimed at working towards justice in LL research and practice may also benefit from the three-dimensional conceptualization of justice as theorized by Fraser [48,49] and Schlosberg [44]. From this perspective, research and practitioners must engage with, and create the conditions for distributional justice (fair and equitable distribution of harms, benefits, and resources); recognitional justice (i.e., recognition of and respect for marginalized groups, perspectives, and ways of knowing), and representational justice (i.e., procedures to ensure representation of diverse perspectives in decision-making) [50]. We see this as another promising pathway for working towards social and ecological justice in LLs work [44,51,52].



Finally, our own experiences with LLs and the LSLLN specifically have underscored that universities themselves, commonly lead organizations in LL initiatives as shown in our data, should also be prioritizing social and ecological justice. Universities engaging in LLs work may benefit from adopting a ’just sustainabilities’ framework [46] and enacting this work through the three-dimensional conceptualization of justice described above [48,49]. If universities are engaging in LLs research and practice without prioritizing social and ecological justice, they risk reproducing injustices and the systems and structure that create and amplify them. Moreover, our experiences have also highlighted the need for spaces that foster honest, transparent, and generative sharing about LLs work in relation to social and ecological justice.





5. Conclusions and Future Research Directions


Drawing on the scoping review findings and our experiences, we recommend four priority research directions. First, we see the need for research to expand across a greater diversity of settings. Our data have illustrated a blind spot in the existing LLs literature in terms of research in, or focused specifically on, rural, remote, and peri-urban settings alongside a dearth of published research outside of Europe. This gap in research in rural, remote, and peri-urban settings, which tend to be marginalized in sustainability work, is itself an injustice that demands action. LLs research in more diverse contexts is needed to address the existing urban and European bias to garner new insights for advancing governance, co-creation, and justice in LLs work. Second, future research should more explicitly identify and analyze governance structures with particular attention to power dynamics in relation to LLs research and practice. Hopefully, if future research focuses more explicitly and directly on power imbalances, LLs can become valuable experimental and learning spaces, not only to accomplish desired impacts but also to work towards addressing social and ecological injustices. Third, expanding on calls from others [1,9], we propose that future LLs studies should pay greater attention to how learning evolves via co-creation and if/how co-creative tools and processes create shared values and visions among those participating. Finally, given the central role of academic institutions in sustainability-related LLs work, we call for research examining how academic institutions are impeding and/or supporting advances in relation to governance, co-creation, and justice in LLs work. This is particularly important given that academic institutions tend to uphold power imbalances, create barriers for meaningful co-creative processes, and replicate systems and structures that contribute towards social and ecological injustices. This study, and our own experiences engaging in LLs work, have underscored that LLs can make contributions towards co-creating healthy, sustainable, and equitable transitions. We see these four research directions as imperative for LLs to meaningfully support these transitions.
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Figure 1. The Lake Superior Living Labs Network Orienting Diagram. 






Figure 1. The Lake Superior Living Labs Network Orienting Diagram.



[image: Challenges 13 00001 g001]







[image: Challenges 13 00001 g002 550] 





Figure 2. PRISMA Diagram. (* used in search for variations of word endings). 
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Table 1. Inclusion and Exclusion Criteria.
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	Inclusion Criteria
	Exclusion Criteria





	Published between 1 January 2015 and serach date
	Published prior to 1 January 2015



	Article is published in an academic journal
	Conference abstracts or proceedings, books, book chapters, theses



	Article is published in English
	Language other than English



	Living lab(s) are an explicit and central focus of the paper
	Living lab(s) are NOT an explicit and central focus of the paper



	Paper explicitly addresses sustainability challenge(s)
	Paper does NOT explicitly address sustainability challenge(s)



	Paper is not focused solely on creating a technological innovation as an end-point/objective
	Paper is focused solely on creating a technological innovation as an end-point/objective



	University(ies) a key collaborator
	University(ies) NOT a key collaborator
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Table 2. Summary of explicit reference to key LL characteristics.






Table 2. Summary of explicit reference to key LL characteristics.





	Characteristic of Living Labs 1
	Number of Articles





	Multi-stakeholder collaboration in LL activities
	42(89%)



	Aimed at innovation
	40(85%)



	Co-creation as a central process
	37(79%)



	LL activities take place in real-life contexts and communities
	33(70%)



	Aimed at formal learning
	27(57%)



	Iterative approach
	21(45%)



	Shared decision-making power among all actors
	10(21%)



	Other
	5(11%)







1 Based on [19].
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