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Abstract

:

Moving from the scientific literature on the evaluation of environmental projects and programs, this study identifies how and under which conditions collaborations in environmentally sustainable projects are considered effective for the adaptive governance of SES. The method adopted is a systematic literature review based on the quantitative and qualitative analysis of 56 articles selected through specific queries on the SCOPUS database and published from 2004 to 2020. Results of the quantitative analysis identify conditions able to evaluate collaborations, highlighting the need to adopt a transdisciplinary approach analysing both social and ecological challenges and assessing both social and ecological results. Moreover, they suggest preferring using primary data involving multi-sector and multi-scale actors and enlarging the geographical context to the most vulnerable countries. The results of the qualitative analysis provide specific recommendations for collaborations being effective when related to communication, equity, foresight, and respect, which need to be further strengthened by all actors. Multiplicity in visions and approaches should be seen as a resource able to stimulate creativity in social arrangements and environmental practices, making collaborations in environmental projects instrumental for the effectiveness of adaptive governance of SES.
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1. Introduction


Human activities are exerting an increasing impact on the environment at all scales, from local to global, endangering the conditions of ecosystems [1,2,3,4,5,6,7,8,9,10,11]. Emergencies that global society is fighting nowadays are evidence of this close connection. Specifically, the COVID-19 pandemic has reinforced this awareness within the scientific community [12] and has probably diffused it to a broader public [13], calling for real sustainable development action [14,15]. Nevertheless, at present, sustainable development is still far from being achieved: “The world today is not sustainable, not resilient and not fair for the majority of mankind” [14] (p. 1).



Complexities and uncertainties characterizing both environmental and social challenges limit the implementation of activities able to effectively catalyze sustainable transformations [16]. In particular, the governance of the environment is challenging because many natural resources are shared among multiple competing actors, provoking conflicts. That is why collaboration is proposed as a promising approach able to address such issues [17]. However, collaboration improves the governance of natural resources if it is effective [18]. Otherwise, collaboration could be seen as a sort of panacea solution that can have no value or even make counterproductive effects [19,20]. To overcome this limitation, at present, the existing literature reveals an urgent need to provide additional knowledge concerning the effectiveness of collaborations both in terms of evaluation approaches [18,21,22,23] and conditions able to foster them [24]. Hence, this study identifies how and under which conditions collaborations are considered instrumental for an effective “adaptive governance” in terms of sustainable transformations in Social–Ecological Systems (SES). The study analyses collaborative relations among different actors involved in environmental programs and projects as analyzed in the scientific literature on environmental evaluation. Specifically, this study aims to provide additional knowledge for (i) improving evaluations of collaborations in future and (ii) providing guidelines for actors to foster effective collaborations. Identifying and classifying findings emerging from evaluations of real experiences allows an understanding of why some collaborations are effective while others fail or collapse [18,25].



The analysis of project and program evaluations, which have been scrutinized through peer-review scientific articles, is at the core of this study. This is motivated by the awareness that evaluations are instrumental to increase the effectiveness of environmental actions, adjusting them to new needs emerging over time through the stimulation of the learning-by-doing process, which identifies previous failures and successes and highlights current needs [26,27]. Specifically, evaluation, and more specifically, self-evaluation, could enhance the performance of future initiatives—through an individual and collective practice of reflection on the process undertaken during the action implementation—if its results pave the way to changing community routines and individual and collective practices and behaviors [28]. Its findings, indeed, can help policymakers to reform or re-design policy instruments but also be helpful for practitioners and, generally, all stakeholders to identify the most relevant and critical aspects for promoting and making valuable and successful their entrepreneurial and social initiatives in the environmental realm [29]. In this perspective, the role of the evaluation is further strengthened if the initiatives can have a clear transformative impact and become utilized and available to the entire society by proposing evidence-based examples on transition practices for sustainable transformations [16].



Effective sustainable transformations are fostered by the capacity of all actors composing society to respond to change through adaptation [30]. This can be achieved through an ongoing individual and collective adjustment aiming at revising environmental activities [31,32]. Accordingly, adaptive governance has been defined as the set of interactions between actors, networks, organizations, and institutions that aims to facilitate transformations to achieve the desired state for SES [32,33]. The SES concept [34] highlights that nature and society coevolve through a reciprocal adaptation process based on interdependencies [8,35,36,37]. In particular, it clarifies that society—intended as people, communities, economies, and cultures [38]—is part of the biosphere and it is entirely dependent on nature [8]. In this paper, we focus on the societal component, and therefore on collaborations amongst humans and their organizations, while exploring in detail the ecological component and networks remains out of the scope.



We focus on collaborations among different types of social actors because sustainability transformations are usually multi-actor and multi-level processes [39] that are characterized by differences in interests, perspectives, needs, knowledge, and resources among stakeholders, leading to possible conflicts, e.g., [40,41,42]. The scientific literature agrees in considering collaborative relationships the most suitable means to support sustainability transformations [21,43,44,45,46,47]. The literature reports examples of projects which are characterized by good performances in term of effectiveness due to collaboration between different types of stakeholders, such as in biodiversity conservation projects [42], land use planning [48], and protected areas management projects [49]. Collaboration can be seen as “a set of organizational and interpersonal relationships shaped by the nature of the problems being addressed, the predispositions and capabilities of key actors, and the characteristics of the places in which the problems occur” [43] (p. 85). Collaborative relationships are characterized by strong interactions between all types of actors involved in the process and by trust and honesty [50]. When they are characterized by accountability and transparency, they contribute to building knowledge, solving conflicts, developing trust or trustworthiness among actors, and connecting different types of actors and sectors that previously worked in isolation to identify common solutions [20,41,51,52]. Collaboration concretely happens through the creation of partnerships. Partnerships arise when different actors share their resources in order to achieve a common goal. Accordingly, creating collaborative partnerships composed of multiple actors is considered an essential tool to face uncertainties and complexities characterizing environmental challenges [53].



The needs, ideas, and actions that emerge from collaborative relationships trigger the coevolving process between society and nature by establishing new social arrangements [33], intended as new roles and interactions of actors [54]. Hence, evaluations of new collaborative interactions emerged from adaptive governance initiatives, and when scrutinized through scientific articles, could identify aspects able to improve their effectiveness and encourage sustainability transformations with a consequent improvement in the quality of SES.



The paper is organized into five sections. After this introduction, the theoretical framework is presented in Section 2, then the materials and methods are specified in Section 3. The quantitative and qualitative results are described in Section 4 and further discussed in Section 5 with concluding remarks in Section 6.




2. Theoretical Framework


2.1. On Key Basic Concepts


This article bases its foundations on the theoretical concepts of sustainable transformations and adaptive governance.



Sustainable transformations refer to changes in social and environmental interactions and feedback in all dimensions of SES by considering resilience and adaptation [30,55]. Transformations are recognized as deliberative actions activated intentionally by actors to realize a significant change (i.e., radical and non-linear social changes able to cross thresholds into new development trajectories—[55,56]) to achieve adaptation in SES [57]. Transformations can be different in focus and can be distinguished between ecological (e.g., changes of landscape, ecosystem services, and assemblages of species) and social (e.g., new values, norms, institutions, changes in governance arrangements and everyday practices), with a continuous interplay between these two sets of transformations, which depends on each other [58]. Focusing mainly on social transformations, the assumption at the basis of this study is that changes in social values, rules, and knowledge may impact decisions of individuals and organizations, fostering transformative adaptations based on shared solutions and learning by improving SES quality [31].



Adaptive governance integrates the concepts of transformations, SES, and governance [33]. The governance concept refers as the set of rules, structures, processes, and traditions that determine how people make decisions, share power, exercise responsibilities, and ensure accountability [32,59]. Adaptive governance of SES is, indeed, characterized by participation, experimentation, and collective learning of the different stakeholders involved in diverse phases of collaborative activities, such as the identification, formulation, implementation, and evaluation of environmental policies, programs, or initiatives [35]. Adaptive governance reaches its effectiveness if it is fit-for-purpose, that is, when “(i) its structure enables multiple actors to purposely guide, control, manage or steer societies through network structures that fit with their social and ecological context, (ii) its processes fit with both the network structures in which they take place and the purposes for which they are being used” [19] (p. 76). Consequently, adaptive governance should “(i) provide information (science and local knowledge); (ii) deal with conflict; (iii) induce rule compliance; (iv) provide infrastructure for capacity building; and (v) be prepared for change” [33] (p. 4).




2.2. On Collaborations


Analyzing how and in which conditions collaborations contribute to the achievement of effectiveness in adaptive governance processes requires focusing on the behaviours, decisions, and activities at the individual and collective levels which determine the effects on the biosphere [8]. Following the adaptive governance concept, the literature on sustainability transformations recognizes the critical role played by individuals and their interactions in social transformations, meaning “a set of recognizable activities and attitudes used by an actor to address the recurring situation” [60] (p. 49). The role appears because of interactions between different social groups and implies expected behaviors, rights, and duties [61]. Accordingly, actors are not passive rule-followers, but they can be active agents in systemic changes, i.e., changes in the institutional structure such as thinking, everyday habits, management practices, and resource flows [30]. Actors can exert power and influence the magnitude and effectiveness of transformations through their agency [30,60]. Specifically, [62] identifies four actor categories involved in sustainability transformations: the State, market actors, community, and the third sector (e.g., labor unions, NGOs, and science). Different features typify them in the following axes: (i) informal–formal, (ii) profit–non-profit, and (iii) public–private. The State is formal, public, and not-for-profit; the market is formal, private, and for-profit; the community is informal, private, and not-for-profit; and the Third Sector is conceptualized as an intermediary form between the three axes [37], allowing the inclusion of different organizational forms such as social entrepreneurs, social enterprises, and cooperative organizations.



Collaborative interactions between these different typologies of actors create new hybrid forms of governance and evidence the change of the conventional role attributed to a specific actor needed to compensate for limitations of other social agents [60,63], encouraging creativity and, consequently, the development of experimentations through the identification of new ideas, innovative organizational models, new social and environmental practices, novel arrangements, and agreements that potentially could contribute to the achievement of sustainability [30,64]. Moreover, interacting actors define and guide governance processes necessarily impacting (positively or negatively) on nature because they are related transversally with natural components of SES through their decisions and activities [8,22,65]. Such interactions between society and nature constitute SES [8] and are shown in Figure 1.



An SES is constituted by interdependent social and ecological systems whose peculiarities are due to their specific context (grey down arrows). If the ecological system can be conceptualized as an interdependent system of organisms or biological units [66] (the green nodes connected through ties in Figure 1), the actors that constitute the social system (the red nodes connected through social relations) could be defined as individuals or organizations intended to generate changes through activities that have environmental impacts [67]. The two systems, i.e., social and ecological, are connected to each other through social and ecological interactions occurring at multiple levels of adaptive governance [68] where individuals and organizations exert a pressure on the ecological components of the SES and, vice versa, the induced changes on the environment influence actions (the orange arrows). These interactions influence both the flows among resources composing the ecological system (the green lines) and the relations within the social system (the red lines).



Effective collaborations in the adaptive governance of SES require that actors guide, control, manage, and steer environmental resources by considering both components, social and ecological. The literature recognizes that by increasing the social connectivity in SES, collaborative activities can improve effective management of the ecological component through the creation of flexible connections among stakeholders formalized in partnerships [20,69]. Connections require sharing of material and non-material resources, facilitating trust-building relations needed to resolve conflicts [17]. Connections can sustain adaptation and trigger sustainability transformations [8,30]. By identifying, formulating and implementing environmental project activities (P), actors can concretize environmental collaborations based on adaptive governance that are able to synergically consider both the social and the ecological systems (blue arrow), fostering governance activities that could be more fit-for-purpose [19] in producing outputs, outcomes, and impacts ([70] defines outputs as the tangible results made by activities that are relevant for the achievement of outcomes. Outcomes are defined as likely or achieved short-term or medium-term effects. Impacts are defined as positive or negative long-term effects produced by activities) (Figure 1) [71,72]. The results of projects could negatively or positively affect the context where they act and both the social and the ecological systems (grey arrows). Moreover, the ongoing learning-by-doing process fostered by evaluations allows identifying improvements in governance activities through an adaptive cycle as shown by dashed grey arrows (Figure 1) [30].





3. Materials and Methods


To understand how and under which conditions collaborations could contribute to effective adaptive governance of SES, we perform a systematic literature review through both a quantitative and qualitative analysis based on reliable and high-quality evaluations reported in the scientific literature [73]. The systematic review is performed to collect and synthesize pieces of evidence emerging from scientific articles focused on the results of the evaluations of environmental activities and extrapolate knowledge on collaborations in adaptive governance of SES [74]. We opted for a systematic review because it allows summarize existing and fragmented knowledge discussed in multiple scientific articles in order to handle the research questions in a sounder way [75]. Specifically, we want to reorganize the scientific knowledge that emerged from experiences already analyzed and evaluated by the scientific community, focusing on evaluating and fostering collaboration in adaptive governance. Steps constituting the literature review process are reported in Figure 2.



3.1. Identification and Extraction of Scientific Papers


For the extraction of scientific articles, we choose the SCOPUS database, whose peculiarities guarantee high quality and reliability. SCOPUS provides the most extensive availability of high-quality journals [76] and articles from around the world, especially on environmental science, and the possibility to have easy access to abstracts for most papers compared to other academic research databases such as Web of Science [77,78,79]. SCOPUS assures the extraction of reliable data through the analysis of scientific articles subjected to peer review process, compared to other databases characterized by a more extensive coverage such as Google Scholar, whose citations derive from multiple sources, which also includes preprints. [80,81]. Accordingly, SCOPUS can be considered the largest curated abstract and citations database, characterized by a selection process on its contents that contribute to preserving the integrity of science. The reliability of such a database is already demonstrated by using SCOPUS for multiple evaluations, such as national assessments, government science policy evaluations, and university rankings [82]. Additionally, SCOPUS better support the implementation of systematic reviews based on key words search than other databases, especially new databases such as Dimensions or Microsoft Academic [83].



To identify articles, we used the following key words combination (string search): “environmental evaluation” AND “governance OR institution” AND “social AND ecological”, in order to gather a collection of scientific articles treating environmental evaluations of programs or projects aiming at fostering sustainability transformations in both the social and the ecological dimensions of SES, with a focus on governance arrangements. Then, we identified the papers that fit the purpose of the research by reading abstracts using a specific set of selection criteria of the abstracts, as proposed by [84]. The selected abstracts have to:




	(i)

	
deal with social and ecological variables




	(ii)

	
provide an evaluation of completed environmental programs or projects




	(iii)

	
describe activities aiming to foster sustainability transformations




	(iv)

	
be oriented to a governance approach.









The reduced numerosity of papers allows us to analyze them deeply by reading the whole text and valorizing every statement. By reading their texts, we classify articles and identify evidence related to collaborations through codes reported in MS Excel files and then elaborated through quantitative and qualitative analyses (e.g., [85]).




3.2. Quantitative Analysis of Relevant Data


The extraction of relevant data for the quantitative analysis, i.e., the third step of systematic literature review, was done through a Sankey diagram. The Sankey diagram is a visual tool able to define a flow from one set of values to another, highlighting their relationships. Flows and quantities are visualized from the size of lines connecting a value to another one, evidencing the magnitude of relationships. Accordingly, the wider the lines are, the larger the quantity of the flow is [86]. Here, the flow visualized by the Sankey diagram represents the coexistence in the same article of multiple attributes used for its classification, which define its peculiarities. Every article is classified through the identification of levels pertaining to six different scales. Thus, we transform qualitative information to quantitative data (i.e., number of articles in a certain level, and number of relationships between levels of two consecutive scales) in order to better identify what levels are most addressed by evaluations and what are the most recurrent relationships among levels of different scales.



We first identify the year of publication of articles, in which journals the articles are published, and in which scientific areas articles are included according to the subject areas specified by the journals. After that, we classify articles based on the following scales detailed into different levels:




	(i)

	
type of evaluations, i.e., Assessment based on indicators or indices, Pure qualitative evaluations, and Integrated evaluations [87];




	(ii)

	
scale of intervention of projects or programs evaluated, i.e., Local, Sub-national, National, International, Global [68];




	(iii)

	
geographical localization, i.e., Africa, America, Asia, Europe, Oceania (https://unstats.un.org/unsd/methodology/m49/, accessed on 1 June 2021);




	(iv)

	
human pressures on environmental resources, i.e., Agriculture, Forestry, Fishing and hunting, Tourism, Industry, Transport, Urban areas, Waste, Energy, and Climate change [88];




	(v)

	
environmental issues, i.e., Biodiversity, Freshwater, Land and soil, Ocean and coasts, and Air [88];




	(vi)

	
sustainability transformations addressed, i.e., Sustainable food, land, water and oceans, Health, well-being and demography, Sustainable cities and communities, Energy decarbonization and sustainable industry, Digital revolution for sustainable development, Education, gender, and inequality [36].










3.3. Qualitative Analysis of Relevant Data


The fourth step is the extrapolation of pieces of evidence (statements as reported in the text of the article) on interactions between different types of actors as categorized by [62], e.g., in the case of the article proposed by [41], State actors are the federal and provincial fisheries departments, market actors are local fishers and aquaculture operators, community actors are local and aboriginal communities, and third sector actors are research institutions and multiple NGOs. All statements related to pieces of evidence on interactions are collected in an Excel spreadsheet file, clarifying:




	(i)

	
what are the categories of the actors involved in the relationship (i.e., the State, market, community, and the third sector);




	(ii)

	
if and how the relationship has been effective or not in dealing with the environmental challenge in the analyzed SES (e.g., resolution of conflicts around multiple uses of marine space through the development of a new institution [41]).









Finally, a qualitative content analysis reviews and summarizes the heterogeneous knowledge by grouping the statements (narrative text) with an equal or similar meaning into homogeneous categories aggregated around broad concepts emerging from our interpretation of contents reported in articles.





4. Results


4.1. Selected Papers


The selection of articles on the SCOPUS database identifies 194 articles, which are consequently filtered, considering only articles and reviews written in the English language (147). After analysing abstracts, 56 papers (listed in Appendix A) fit with all the four criteria identified in Section 3 to address the research purposes and are used.




4.2. Quantitative Results


The analysis reveals that selected articles are relatively recent, and the oldest is published in 2004. Figure 3 shows that evaluations of environmental governance activities fitting with the research criteria are mostly published in the last decade, i.e., after 2010, with a maximum value in 2016 (nine articles published). Then, the number of articles reaches stability with five to six papers published every year.



As reported in Appendix B, the selected articles are published in several journals and subject areas, which mainly belong to the Environmental Sciences (54 articles), followed by Social Sciences (22), and Agricultural and Biological Sciences (16). In addition, the classification identifies other subject areas such as Medicine (7), Economics, econometrics and finance (9), and Energy (4), evidencing the transdisciplinary nature of the topic we are exploring.



The Sankey diagram (Figure 4) shows relationships between all the scales and levels used for classification purposes. Each paper can be part of multiple classification scales and levels at the same time. Thus, the total numbers specified for each scale and for each level do not align with the total number of 56 articles.



Starting from the scale “Type of evaluations” as reported in the articles, we observe that evaluations using indices or indicators create 27 relationships, evaluations using pure qualitative methods create 19 relationships, and evaluations using a combination of participative approaches and multicriteria assessments create 15 relationships.



Moving to the “Scale of intervention”, it is possible to observe that indicator assessments and pure qualitative methods are used transversally for all the levels from local to global, while integrated assessments are mostly used in evaluations at a minor scale, mostly sub-national and local. The 77% of relationships constituting the Sankey diagram focuses on program or project activities implemented at the sub-national and local levels. A minor number of relationships focuses on a national (14%) or international scale (3%), and only one article refers to a global scale (it creates five relationships because it relates with all continents).



Focusing on the “Geographical localization”, it is possible to observe that studies are mostly localized in developed countries. In fact, the geographical area with the highest number of activities analyzed is Europe with 68 relationships (34%). The review selects articles that analyze initiatives placed in all continents: Africa (8%), America (28%), Asia (17%), and Oceania (13%). However, it reveals that the poorest areas remain understudied (e.g., Sub-Saharan Africa or the Middle East).



Observing the “Human pressures” scale, it emerges that Agriculture is the most recurrent pressure in terms of relationships (17%), followed by Fishing and Hunting (13%), Industry (11%), Urban Areas (11%), and Climate Change (11%). Forestry (8%), Tourism (8%), Waste Production (8%), and Transport (9%) are less investigated, and Energy receives a little attention (3%).



Moving to “Environmental issues”, the analysis reveals that Land and Soil counts 124 relationships (30%), while Freshwater and Biodiversity total 97 and 96 relationships, respectively (23% for both). Then, Ocean and Coasts attest 70 relations (17%), followed by Air with 26 relations (6%).



More specifically, if Agriculture, Climate Change, and Fishing and Hunting seem to be transversal pressures impacting all of the most addressed environmental issues, from the Sankey diagram it emerges that Forestry and Tourism mainly impact on Biodiversity and Land and Soil, while Industry and Urban Areas mainly impact on Freshwater and Land and Soil. Transport, Waste, and Energy production are mainly related to Land and Soil and Freshwater, but it is also possible to appreciate a relevant number of relationships targeting the environmental issue of Air.



Finally, focusing on the framework proposed by [36] on sustainability transformation, the classification highlights that most of the initiatives relate to the achievement of sustainability in food production, land use, water use, and oceans (115), followed by initiatives aimed to improve community health and well-being (45) and by initiatives which aim at achieving sustainability in cities and communities (30). A minor number of relationships are related to energy decarbonization and sustainable industry and education, gender, and inequality (16 both), then followed by digital revolution for sustainable development (8).




4.3. Qualitative Results


The selected articles offer several examples of evaluations of interventions dealing with the improvement of adaptive governance of SES through the identification of novel solutions. Examples of evaluations undertaken are: (i) ex-ante evaluations of the impact caused by specific types of land use in protected areas [89]; (ii) participative evaluations aimed at creating awareness on environmental issues [90]; and (iii) the identification of best practices for resilient environmental management [24]. The following paragraphs summarize the recommendations on how and under which conditions collaborations contribute to the effective adaptive governance of SES as highlighted and suggested by evaluation results. In order to facilitate the comprehension, the qualitative results are grouped into four categories having a common conceptual significance: (i) Communication, (ii) Equity, (iii) Foresight, and (iv) Respect. These categories and their main components emerged from the analysis of the articles are summarized in Figure 5.



4.3.1. Communication


Most of the selected articles highlights the importance of clear communication among multiple stakeholders, where individuals, groups, and organizations can express their values and perceptions. Developing a common language, specifically if it is informal and not technical, helps to avoid misunderstandings among actors [41,89,91,92]. Instrumental for effective collaborations is the use of visual tools—more user-friendly and for all types of people (also for illiterate people)—in communicating environmental issues or in participative evaluation processes [24,49]. Therefore, evaluations recommend clearness and transparency in communicating the contents of regulations, recommendations, directives, and so on from public bodies to all the other types of stakeholders, especially on the content of policy objectives both general and specific [48,93,94,95,96,97]. Scientific communication is fundamental for community education. Third sector actors as proposed by [62]—especially researchers, but also NGOs and generally all public actors—to play a fundamental role in the transmission of scientific knowledge to all other actors [96,98,99,100]. To be effective, the content of scientific communication has to be clear and make use of tools able to be applied by non-experts [42,101,102], especially by policymakers who normally steer, guide, control, and manage natural resources. Moreover, public actors are invited to increase the number of communicative initiatives and tools aimed to make the community aware of environmental challenges and to propose everyday practices able to foster sustainable behaviors through the awareness that sustainable actions are more convenient for their well-being [92,103,104].




4.3.2. Equity


The integration of different typologies of actors, especially underprivileged stakeholders, and the respect of equity also within participative initiatives are essential for establishing relationships based on trust and respect [24,26,41,42,48,89,92,95,98,99,105,106,107,108]. In participative processes, there is always the risk that interests of the elites prevail or that some groups of relevant actors are excluded in the decision-making processes [24,48,91,96,109]. Therefore, moderators or facilitators have the fundamental role in assuring equity through an objective and impartial management of trade-offs on interests and needs among actors [26,99,106]. The need for equity explains why collective initiatives are often sustained by external groups of experts, mostly NGOs and universities [100,110] who involve local stakeholders through, e.g., citizen-science tools, trips, workshops, and practical exercises of participative multicriteria assessments [24,26,90,93,94,100,111,112]. In order to guarantee equity in participative decision-making processes, facilitators and moderators have to assure the respect of privacy and allocate time allowing all actors to equally express their opinions and values [42,89]. In addition, public and third sector actors are requested to coordinate and stimulate people to think and act for the good of all communities and to recognize valuable allies in local stakeholders [23,92,97,99,108,109,113,114]. Additionally, public authorities are required to devolve some power and autonomy to bottom-up initiatives that emerge from adaptive governance processes [41,90,99,100,115]. Accordingly, all actors are invited to share material and non-material resources by considering a self-help perspective [96,98] in order to overcome limits that could preclude sustainability transformations, (e.g., the creation of ecotourism infrastructures in Amazon villages as suggested by [24]). Specifically, private actors are invited to avoid influencing scientific activities and research themes through the allocation of private funds on specific research themes that do not positively impact on the society [93].




4.3.3. Foresight


Sustainability transformations require interventions producing effects in the long term, which contrast with individual needs focused on short-term outputs. Following this view, [116] underlines that several environmental projects are funded on a short-term period. To address this weakness, public bodies are requested to maintain the attention and the support on environmental initiatives in the long term by developing solid and coherent planning instruments. Institutional stability seems able to reduce the “stakeholder apathy” [42] and to assure continuity in environmental adaptive governance initiatives [41,42,49,91,96,117,118,119]. Considering public actors, [99] highlights the need to also support collaboration between partners after the end of the project through the creation of a stable network of actors sharing common objectives and working together for a more extended period. This could be fostered by programs having a long- or medium-term vision that can promote the resilience of ecosystems [99,102,120,121,122,123,124]. Experiences highlight the strategic nature of proposing tools to motivate private actors to be involved in sustainability transformations. Accordingly, private actors are more likely to act when it is easy and convenient to do the right thing [26]. Sustainability transformations need to be proposed as means able to increase their well-being through, for example, the introduction of incentives [26,97,106,125]. The incentive has not to be only monetary (e.g., payments, subsidiaries) but also of a different nature (e.g., new job opportunities) [48,91,117]. To sustain innovations that foster sustainability transformations, donors are invited to sustain transdisciplinary research [94,96]. On the other side, third sector and State actors are invited to create common spaces for boosting innovations [42,126]. Equally, private actors, and in particular market actors, must be encouraged to sustain scientific research, especially for the development of innovative eco-friendly technologies [127]. Moreover, they are invited to trust in science and accept changes in their everyday lives, even if it is difficult to see the short-term advantages [128].




4.3.4. Respect


Relevant and suitable sustainability transformations need dynamic and flexible regulations and policies that take into consideration social and ecological characteristics and the scale where interventions take place in order to address specific emerging needs that continuously evolve among time and space [26,95,97,118,129,130,131]. This is why the State and third sector actors are requested to comprehend real problems dealt by local stakeholders (both community and market) [92,100,110]. In addition, public interventions need to be culturally contextualized, and they have to respect traditions (e.g., everyday practices and taboos) of communities where they are placed, especially in non-Western countries, in order to build trust and legitimation [24,41,91,98,99,108,111,128,132]. To do so, the literature invites the promotion of participative evaluations processes [108,133]. Accordingly, evaluations need to provide specific information on both the environmental and social contexts and to include indicators related to the quality of life of locals, especially of indigenous communities, which very often appear as the most marginalized groups [93,94,96,105,122,129,134,135,136].






5. Discussion


The evaluations presented in the 56 articles highlight: (i) how effective governance of SES is difficult to achieve due to complexities and uncertainties which characterize environmental and social challenges presented in the different contexts analyzed and (ii) a specific and context-based environmental issue is typically characterized by multiple social and institutional stakeholders interconnected through different ties with a set of interrelated environmental resources, as already pointed out by e.g., [30,32].



Through the results of the quantitative and qualitative analyses, we want to provide and help to (i) improve evaluations in future and (ii) provide guidelines to actors to foster effective collaborations. The following discussion firstly presents specific indications on how to assess the effectiveness of collaborations, and secondly, examines how actors could foster them.



5.1. How to Assess the Effectiveness of Collaborations







	1. 

	
All typologies of evaluations should adopt a transdisciplinary approach when dealing with the assessment of collaborations for the adaptive governance of SES.









The analysis of evaluations reported in the articles demonstrate that articles use basically a transdisciplinary approach. This is corroborated by results showing that the majority of articles selected by the review (42 out 56) are published in journals belonging to multiple subject areas. In addition, the analysis identifies two main approaches used to assess adaptive governance initiatives: (i) articles dealing only with social variables (18) and (ii) transdisciplinary articles dealing with both social and ecological variables (38). The heterogeneous variables used in the 56 analyzed articles attest that transdisciplinary research is instrumental to provide a transversal knowledge fitting all dimensions of sustainability [137], as reported by, e.g., [101,111]. Nevertheless, transdisciplinary approaches involve difficulties in their operationalization, specifically related to the diversity of interests, values, and perceptions of actors involved in adaptative governance initiatives [138].








	2. 

	
Evaluations normally centered on secondary data should also use participative techniques for primary data collection. This will allow to reach a better understanding of real situations of evaluated contexts, which is a necessary pre-condition for effective collaborations.









The scientific literature recognizes the central importance of using participative approaches in all the phases of the project cycle, e.g., [48,49,114], in order to determine a real impact in the target context. Nevertheless, moving to the classification of evaluations reported in articles, we observe that articles using social and environmental indicators or indices limit the use of participative approaches in evaluations, e.g., [115,127]. Pure qualitative articles can be subdivided into two categories: on one side, some articles use participative approaches in projects, e.g., [90,100], and on the other side, some articles focus on analyses of policy, e.g., [93,119]. Conversely, articles based on integrated assessments reveal that the involvement of the community by using participatory approaches plays a determinant role in (i) the identification of needs or environmental challenges tacking local communities, e.g., [24,89,109]; (ii) the implementation of project activities, e.g., [49,105,108]; (iii) the evaluation of undertaken actions, the successful reaching of their objectives, and consequently, the impacts of the initiatives, e.g., [42]. Experiences demonstrate that knowledge sharing among local actors helps identify the specific needs of local communities and the interlinks among environmental and social problems, which are not immediately visible to the external managers, who typically adopt a sectorial problem-solving approach. In addition, ex-ante participative evaluations allow discussing local problems permitting people to take consciousness of the importance of the environmental challenge and identify context-based solutions that local community supports [52,89]. Results support the need to enlarge the use of participative approaches in all types of evaluations, specifically in evaluations based on indicators and indices that normally rely on secondary data to better represent real situations of evaluated contexts.








	3. 

	
Evaluations of adaptive governance initiatives of SES should involve actors from multiple spatial scales.









In terms of scale of intervention, our systematic literature review shows that evaluations are mainly focused on sub-national or local levels. Conversely, it evidences a low number of evaluations implemented at national, international, and global scales. Evaluations of sub-national and local interventions are characterized by a high frequency of activities based on participative approaches also implemented through multicriteria assessments, e.g., [48,99]. The local scale of intervention probably fosters the generation of effective collaborations in SES [139,140]. Consequently, evaluations based on sub-national and local scales would be more prone to assess these collaborations.



Nevertheless, the literature highlights the need to avoid inward-looking approaches because the majority of SES does not limit to the narrow boundaries of the SES analyzed but is open and susceptible to external changes [48,141]. Consequently, [142] propose to involve actors from multiple scales in participative approaches, combining together different interests to compensate for this weakness. Equally, multiple evaluations selected by the review adopt the same approach, involving stakeholders from different spatial scales, e.g., [99,107]. A quantitative analysis of relationships constituting networks through the Social Network Analysis (SNA) could be helpful in the assessment of connectivity between actors of adaptive governance initiatives, e.g., [69,107,143].








	4. 

	
Evaluations on collaborations for adaptive governance of SES should enlarge the context of analysis to countries that, at present, are most vulnerable to climate change and natural resources depletion.









The geographical analysis of articles reveals a high concentration of evaluations in Europe, America, and Australia. Sub-Saharan Africa and the Middle East, which are more vulnerable to climate change effects and natural resources depletion, do not attest to a scientific discussion on the research topic. Studies placed in poor areas mainly deal with activities related to Western countries activities such as wildlife tourism, e.g., [91,107,109]. Thus, the geographical analysis of articles denotes a Western-centric vision in scientific research related to the evaluation of sustainability issues and environmental challenges. This evidence is confirmed by multiple other studies related to sustainability analysis, e.g., higher education for sustainable development in [144] and resilience thinking in [145].








	5. 

	
Evaluations of adaptive governance should focus on both environmental and social challenges to identify collaborations able to foster synergies in SES.









The focus on human pressures evaluated by this study highlights that environmental actions reported in the articles have repercussions in addressing crucial social challenges that humanity, at present, has to deal with. Sustainability practices in food supply chain and in actions undertaken in urban areas are the most recurrent challenges in the selected articles. Agriculture and Fishing and Hunting, followed by Urban Areas and Industry, are human pressures with the highest number of relationships within the Sankey diagram. This could be explained because one of the most critical challenges that humanity must deal with in the future years will be the exponential increase of the global population and the consequent increasing demand for food to assure food security for all people [88,146] and the migration of people from rural to urban areas [147]. Accordingly, most of the adaptive activities reported in articles selected by the review focus on (i) food production in rural and urban areas, e.g., [106,112]; (ii) fishing activities, e.g., [41,105]; and (iii) the evaluation of sustainable practices in urban areas, e.g., [103,121]. Synergies between social and ecological challenges are supported in multiple international agreements and policies, e.g., Agenda 2030 and Sustainable Development Goals (SDGs) or the Farm to Fork EU Strategy [4,148]. Accordingly, it is not surprising that the number of articles selected by this study is highest in 2015 and 2016, when SDGs emerge in the international policies. Hence, evaluations need to focus on both environmental and social outputs that emerge from collaborations, as already exemplified by, e.g., [24,94].








	6. 

	
In order to assess the effectiveness of collaborations within environmental projects and programs, evaluations should focus on synergies and trade-offs among multiple environmental challenges determined by human actions at the same time. Therefore, they should be multi-sectorial.









Environmental issues dealt by articles are mostly related to the use of (i) Land and Soil and (ii) Freshwater, and the conservation of (i) Biodiversity and (ii) Oceans and Coasts. Little attention is devoted to the Air. Evaluations analyzed by our literature review demonstrate the necessity to consider multiple environmental issues simultaneously, such as the interdependencies between land use and biodiversity as pointed out by, e.g., [52,107]. Accordingly, the scientific literature highlights the need to consider synergies and trade-offs among multiple environmental issues generated by implementing human activities [36]. For example, in the case of agricultural activities negatively impacting on the environment, the evaluation should consider the interactions among food supply, water use, and biodiversity loss [149,150]. The generation of effective collaborations, able to cope with multiple negative effects determined by human actions, can be stimulated by the inclusion of actors of multiple sectors, as evidenced in the scientific literature, e.g., by [151,152]. Our review provides examples of various cross-sector collaborations, such as the participative evaluations that involve fishers and tourist operators, e.g., [42,99,109]. Nevertheless, despite the recognition that multi-sectoriality is fundamental for an effective environmental governance, the experiences highlight difficulties in its concretization due to different needs, visions of the world, problems to be addressed, terminology, etc., in multiple sectors [40,41,42]. From this background emerges the relevance and the need of trade-offs in identifying common and shared strategies to be implemented by collaborations of multiple and different actors, which, at present, are scarcely examined by the scientific literature [15].








	7. 

	
Evaluations of the governance of SES should consider the role of effective collaborations to promote transformations towards improved community well-being.









Articles selected by the literature review are mainly focused on transformations related to the sustainable use of natural resources such as land and oceans, followed by transformations aimed at fostering human well-being and the sustainability of urban areas. Evaluations should focus on interventions not only in terms of assessment of the quality of ecosystems, but also as opportunities to foster community well-being through the catalyzation of multiple facts such as inclusiveness, equality, trust, education of the community, and the respect of rights and cultures, which can lead to the achievement of a thriving global society [153,154]. Accordingly, selected articles provide multiple examples of environmental evaluations which consider environmental interventions as means able to foster community well-being. For example, [24,49] demonstrate how effective management requires the involvement of indigenous communities and the respect of their cultures and lifestyles. Furthermore, [106] shows that the environmental projects placed in post-industrial cities not only impact the environmental quality, but they also accelerate environmental justice and social equity. However, at present, top-down and centralized approaches neglecting the fundamental role of local community and of peculiarities of contexts and cultures are still the most used in the governance of environmental resources [93]. Evaluations on collaborative efforts addressing specific environmental challenges through a bottom-up approach could be useful in the identification of new solutions able to improve both natural ecosystems and human well-being [17].




5.2. How to Foster Effective Collaborations







	1. 

	
A clear communication fosters community support to environmental activities, and consequently, it increases the possibility to foster effective collaborations through community awareness on environmental challenges.









The qualitative analysis of the final considerations reported in the analyzed articles shows that a clear communication can empower locals, help in resolving conflicts, and help communities define good practices for contributing to sustainability transformations. In addition, a transparent information on activities and outputs can favor the reliability of actions undertaken by the promoters of adaptive governance initiatives, facilitating community trust [91,136]. Clear communication fosters community awareness on environmental challenges and its support on environmental activities, e.g., [90,103], especially in contexts of poverty and marginalization, where people have little chances to be empowered through traditional channels, e.g., schooling [24,121]. For example, [106] observes that a clear communication in relation to urban community gardening has the possibility to include the most marginal groups in community activities to empower them and foster their pro-environmental behavior, and, consequently, their support of the objectives of the initiative.








	2. 

	
Equity fosters the emergence of a conscious and shared environmental responsibility through the identification of common strategies by multiple stakeholders that support effective collaborations.









Evaluations analyzed by the qualitative analysis highlight that equity in participative processes stimulates the emergence of a conscious and shared environmental responsibility among all stakeholders who have different rights and duties related to the environmental issue to be tackled [41]. Adaptive governance initiatives characterized by equity are more prone to generate meaningful dialogue between different actors, and, consequently, the identification of strategies in agreement with all parts involved, which considerate needs and opportunities for all actors, including the less powerful, e.g., [24,89,103,105,106,108,109,114,128].








	3. 

	
Foresight in the governance of SES fosters a constant process of adaptation, supporting effective collaborations in the long run.









The qualitative analysis reveals that foresight is necessary for sustaining the transformative process that essentially constitutes adaptive governance as described by the adaptive cycle [30]. Accordingly, foresight is crucial in fostering changes in natural resource management through the introduction or development of new tools or novel approaches that could lead to the implementation of innovations [49,52,90,110,123,127,132]. Forward-looking initiatives can assure continuity in the transformative process also after the end of projects through the creation of networks of actors who continue to collaborate in order to stimulate additional improvements of the governance of SES (e.g., through the creation of new governance arrangements such as alliances and spin-offs, as reported by [90]). The continuity of collaborations in the long-term period through, e.g., regular periodical meetings [42], is, in turn, instrumental in avoiding the stakeholder apathy characterized by the declining of exchange of knowledge and the engagement of stakeholders and leadership [42,96].








	4. 

	
Respect of social and ecological contexts leads to the design and implementation of relevant activities, building trust and legitimation, and, consequently, fostering effective collaborations.









The initiatives described in the analyzed articles show that the respect of both ecological and social contexts is a prerequisite for implementing effective initiatives and collaborations. Context-based approaches lead to the design and implementation of relevant initiatives that consider both (i) the ecological conditions evolving in time and space and (ii) local cultures and lifestyles. From the articles selected by the literature review emerges the fundamental role of policies able to adapt to every specific area and social need, which, consequently, can support new governance arrangements generated by adaptive governance initiatives [90,93,96,100]. Relevant projects can build trust and legitimacy, helping with the generation of effective collaborations between the local community and external actors proposing initiatives, e.g., [24,49,99].




5.3. Managerial Implications


Clear communication, equity, foresight, and respect also need to be considered from a managerial point of view. In particular, if interventions concern SES, they are requested to focus on both the social and the ecological peculiarities from their starting phases. This is highlighted in multiple policy documents (e.g., Agenda 2030 [155]; Paris Agreements [156]; The European Green Deal [157]) and program regulations (e.g., LIFE Programme [158]; Interreg Europe [159]). In particular, the most general indication that emerged from this study is to valorize the fundamental role of community involvement from the very beginning of every project. Local actors, whom project managers often consider as passive beneficiaries of project results [160], need to be involved and converted into active stakeholders through the devolution of responsibilities and autonomy in actions implementation [161]. Accordingly, building a shared environmental responsibility among jurisdictional levels is functional for increasing the effectiveness of activities [162]. In the following paragraph, we provide indications on how to increase people engagement and, thus, sustain collaborations in the different phases constituting the project cycle.




	(i) 

	
Identification, formulation: project designers are requested to clearly identify stakeholders and their potential role in the phases of identification and formulation through the stakeholder analysis (e.g., influence and matrix) and through the SWOT analysis [48,163]. In addition, to guarantee equity, the identification of possible coalitions constitutes a necessary step in order to prevent that elites prevail in decision-making processes [89]. Project designers should involve local communities from the very beginning by respecting the values and culture that could be better understood through the use of both informal conversations and well-designed questionnaires and surveys [100] or multicriteria assessments to be performed with the active participation of representatives of the local communities [48,52,89]. Instrumental, since the identification of the project, is the schedule of different meetings among stakeholders aimed to identify problems and resolve possible conflicts and identify possible trade-offs in the decision-making process [41].




	(ii) 

	
Implementation, monitoring: effective collaborations among multiple stakeholders could be supported and stimulated through the involvement of stakeholders in regular meetings in order to avoid stakeholder apathy [42] and the promotion of the creation of new bottom-up experiences such as spin-offs and alliances [90]. Trips, festivals, and special events are fundamental for communicating project objectives and results, stimulating a pro-environmental behavioral change of community that, consequently, is more prone to support project interventions [90]. Citizen science is instrumental for the involvement of people but also for the monitoring of activities [93].




	(iii) 

	
Evaluation: evaluations of projects need to consider the environmental results derived by projects implementation and social outcomes derived from them. As highlighted by [94] is fundamental to assessing all dimensions of sustainability (i.e., environmental, social, and economic) through developing suitable indicators. Additionally, evaluations need to be participative and include all types of stakeholders, especially local actors, as reported by [49], using tools that better fit with people cultures and peculiarities. Conversely, evaluations and results diffusion need to be clearly communicated to everybody through, e.g., public events designed not only for technicians but also for non-experts [24]. Instrumental in communicating project results is the identification and spreading of best practices [106].











6. Conclusions


Our review of evaluations makes evident that transdisciplinary, multi-scale, and multi-sector approaches should be applied to assess the effectiveness of collaborations in adaptive governance of SES. Moreover, it shows that participative approaches are instrumental in understanding the context where initiatives are placed and demonstrate that environmental actions implemented through effective collaborations should promote social well-being. Four broad concepts can resume the conditions able to catalyze effective collaborations in the governance of SES. They include clear communication, equity, foresight, and respect. They are seen as characteristics able to incentive the inclusion of stakeholders, their trust, and consequently, their support in the definition and implementation of relevant initiatives, and to assure the continuing of the transformative process that constitutes the adaptive governance of SES.



From our analysis, it emerges that the effectiveness of adaptive governance initiatives is essentially based on processes established through the involvement of multiple actors and the consequent emergence of social networks. Future studies and evaluations of environmental projects and programs could better analyze the connectivity between actors, for example, increasing the application and use of Social Network Analysis.



Despite the abundance of recommendations that emerge from the analysis of articles related to interactions among different actors, evaluations mainly focus on the role of public actors (i.e., State and third sector), with little attention on the contribution of private actors (market and community). To address this gap, future studies could focus on the side of private actors and develop user-friendly tools to foster sustainability in everyday behaviors.



Moreover, this analysis highlights the need to highlight and valorize the most marginal voices embedded in adaptive governance. Evaluations about adaptive governance of SES located in developing countries could be opportunities for the creation of new knowledge through the sharing of both scientific and traditional/indigenous knowledge, which could propose new effective solutions and approaches useful for sustainability transformations to be also implemented in different contexts.



Even if this study is limited to the selection of articles written only in English and retrieved from the SCOPUS database, we believe it provides a useful initial overview of the current knowledge and possible improvements in evaluation of collaborations within adaptive governance of social–ecological systems and their global to local challenges.
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Table A1. Journals where selected articles are published and their subject areas.
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Journals

	
No. of

Articles

	
Subject Areas






	
Ambio

	
1

	
Environmental Science

	
Medicine

	
Social Sciences

	




	
Carpathian Journal of Earth and Environmental Sciences

	
1

	
Earth and Planetary Sciences

	
Environmental Science

	

	




	
Ecological Economics

	
3

	
Economics, Econometrics and Finance

	
Environmental Science

	

	




	
Ecological Indicators

	
2

	
Agricultural and Biological Sciences

	
Decision Sciences

	
Environmental Science

	




	
Ecology and Society

	
10

	
Environmental Science

	

	

	




	
Ekoloji

	
1

	
Agricultural and Biological Sciences

	
Environmental Science

	

	




	
Environment and Planning C: Government and Policy

	
1

	
Environmental Science

	
Social Sciences

	

	




	
Environment, Development and Sustainability

	
1

	
Economics, Econometrics and Finance

	
Environmental Science

	
Social Sciences

	




	
Environmental Education Research

	
1

	
Social Sciences

	

	

	




	
Environmental Management

	
2

	
Environmental Science

	
Medicine

	

	




	
Environmental Monitoring and Assessment

	
1

	
Environmental Science

	
Medicine

	

	




	
Environmental Policy and Governance

	
1

	
Environmental Science

	
Social Sciences

	

	




	
Environmental Science and Policy

	
2

	
Environmental Science

	
Social Sciences

	

	




	
Erdkunde

	
1

	
Earth and Planetary Sciences

	
Environmental Science

	
Social Sciences

	




	
Fish and Fisheries

	
2

	
Agricultural and Biological Sciences

	
Earth and Planetary Sciences

	
Environmental Science

	




	
Fisheries Oceanography

	
1

	
Agricultural and Biological Sciences

	
Earth and Planetary Sciences

	

	




	
Forest Policy and Economics

	
1

	
Agricultural and Biological Sciences

	
Economic, Econometrics and Finance

	
Environmental Science

	
Social Sciences




	
Frontiers in Marine Science

	
1

	
Agricultural and Biological Sciences

	
Earth and Planetary Sciences

	
Engineering

	
Environmental Science




	
Global Environmental Change

	
1

	
Environmental Science

	
Social Sciences

	

	




	
Integrated Environmental Assessment and Management

	
1

	
Environmental Science

	
Social Sciences

	
Medicine

	




	
International Journal of Agricultural Sustainability

	
1

	
Agricultural and Biological Sciences

	
Economics, Econometrics and Finance

	

	




	
International Journal of Environmental Research and Public Health

	
1

	
Environmental Science

	
Medicine

	

	




	
Journal of Environmental Management

	
4

	
Environmental Science

	
Medicine

	

	




	
Journal of Environmental Planning and Management

	
1

	
Chemical Engineering

	
Environmental Science

	
Social Sciences

	




	
Journal of Environmental Studies and Sciences

	
1

	
Environmental Science

	
Social Sciences

	

	




	
Journal of Sustainable Forestry

	
1

	
Agricultural and Biological Sciences

	
Energy

	
Environmental Science

	
Social Sciences




	
Marine Policy

	
2

	
Agricultural and Biological Sciences

	
Economic, Econometrics and Finance

	
Environmental Science

	
Social Sciences




	
Ocean and Coastal Management

	
1

	
Agricultural and Biological Sciences

	
Earth and Planetary Sciences

	
Environmental Science

	




	
Regional Environmental Change

	
1

	
Environmental Science

	

	

	




	
Regional Studies

	
1

	
Environmental Science

	
Social Sciences

	

	




	
Resources Policy

	
1

	
Economics, Econometrics and Finance

	
Environmental Science

	
Social Sciences

	




	
Science of the Total Environment

	
2

	
Environmental Science

	

	

	




	
Sustainability (Switzerland)

	
3

	
Energy

	
Environmental Science

	
Social Sciences

	




	
Water Policy

	
1

	
Environmental Science

	
Social Sciences

	

	











References


	



Chakraborty, I.; Maity, P. COVID-19 outbreak: Migration, effects on society, global environment and prevention. Sci. Total Environ. 2020, 728, 138882. [Google Scholar] [CrossRef]

	



European Commission. EU Biodiversity Strategy for 2030. Bringing Nature Back into Our Lives. 2020. Available online: https://eur-lex.europa.eu/resource.html?uri=cellar:a3c806a6-9ab3-11ea-9d2d-01aa75ed71a1.0001.02/DOC_1&format=PDF (accessed on 1 June 2021).

	



Allen, M.R.; Dube, O.P.; Solecki, W.; Aragón-Durand, F.; Cramer, W.; Humphreys, S.; Kainuma, M.; Kala, J.; Mahowald, N.; Mulugetta, Y.; et al. Framing and Context. In Global Warming of 1.5 °C. An IPCC Special Report on the Impacts of Global Warming of 1.5 °C above Pre-Industrial Levels and Related Global Greenhouse Gas Emission Pathways, in the Context of Strengthening the Global Response to the Threat of Climate Change, Sustainable Development, and Efforts to Eradicate Poverty; Masson-Delmotte, V.P., Zhai, H.-O., Pörtner, D., Roberts, J., Skea, P.R., Shukla, A., Pirani, W., Moufouma-Okia, C., Péan, R., Pidcock, S., et al., Eds.; Intergovernmental Panel on Climate Change (IPCC): Geneva, Swizerland, 2018. [Google Scholar]

	



Campagnolo, L.; Marinella, D. Can the Paris deal boost SDGs achievement? An assessment of climate mitigation co-benefits or side-effects on poverty and inequality. World Dev. 2019, 122, 96–109. [Google Scholar] [CrossRef]

	



Gills, B.; Morgan, J. Global Climate Emergency: After COP24, climate science, urgency, and the threat to humanity. Globalizations 2020, 17, 885–902. [Google Scholar] [CrossRef]

	



Smith, P.; Nkem, J.; Calvin, K.; Campbell, D.; Cherubini, F.; Grassi, G.; Korotkov, V.; Hoang, A.L.; Lwasa, S.; McElwee, P.; et al. Interlinkages between Desertification, Land Degradation, Food Security and Greenhouse Gas Fluxes: Synergies, Trade-offs and Integrated Response Options. In Climate Change and Land: An IPCC Special Report on Climate Change, Desertification, Land Degradation, Sustainable Land Management, Food Security, and Greenhouse Gas Fluxes in Terrestrial Ecosystems; Shukla, P.R., Skea, J., Calvo Buendia, E., Masson-Delmotte, V., Portner, H.-O., Roberts, D.C., Zhai, P., Slade, R., Connors, S., van Diemen, R., et al., Eds.; Intergovernmental Panel on Climate Change (IPCC): Geneva, Switzerland, 2019. [Google Scholar]

	



de Araujo Barbosa, C.C.; Atkinson, P.M.; Dearing, J.A. Extravagance in the commons: Resource exploitation and the frontiers of ecosystem service depletion in the Amazon estuary. Sci. Total Environ. 2016, 550, 6–16. [Google Scholar] [CrossRef]

	



Folke, C.; Biggs, R.; Norström, A.V.; Reyers, B.; Rockström, J. Social-ecological resilience and biosphere-based sustainability science. Ecol. Soc. 2016, 21, 41. [Google Scholar] [CrossRef]

	



World Health Organization. Our Planet, Our Health, Our Future Human Health and the Rio Conventions: Biological Diversity, Climate Change and Desertification; World Health Organization: Geneva, Switzerland, 2020. [Google Scholar]

	



Butchart, S.H.M.; Walpole, M.; Collen, B.; van Strien, A.; Scharlemann, J.P.W.; Almond, R.E.A.; Baillie, J.E.M.; Bomhard, B.; Brown, C.; Bruno, J.; et al. Global Biodiversity: Indicators of Recent Declines. Science 2010, 328, 5982. [Google Scholar] [CrossRef]

	



Crutzen, P.J. The “Anthropocene”. In Earth System Science in the Anthropocene; Ehlers, E., Krafft, T., Eds.; Springer: Berlin/Heidelberg, Germany, 2006. [Google Scholar] [CrossRef]

	



Gautam, S.; Hens, L. Covid-19: Impact by and on the environment, health and economy. Environ. Dev. Sustain. 2020, 22, 4953–4954. [Google Scholar] [CrossRef] [PubMed]

	



Severo, E.A.; Ferro De Guimarães, J.C.; Dellarmelin, M.L. Impact of the COVID-19 pandemic on environmental awareness, sustainable consumption and social responsibility: Evidence from generations in Brazil and Portugal. J. Clean. Prod. 2021, 286, 124947. [Google Scholar] [CrossRef] [PubMed]

	



Hummels, H.; Argyrou, A. Planetary demands: Redefining sustainable development and sustainable entrepreneurship. J. Clean. Prod. 2021, 278, 123804. [Google Scholar] [CrossRef]

	



Bowen, K.J.; Cradock-Henry, N.A.; Koch, F.; Patterson, J.; Häyhä, T.; Vogt, J.; Barbi, F. Implementing the “Sustainable Development Goals”: Towards addressing three key governance challenges—collective action, trade-offs, and accountability. Curr. Opin. Environ. Sustain. 2017, 26–27, 90–96. [Google Scholar] [CrossRef]

	



Loorbach, D.; Wittmayer, J.; Avelino, F.; von Wirth, T.; Frantzeskaki, N. Transformative innovation and translocal diffusion. Environ. Innov. Soc. Transit. 2020, 35, 251–260. [Google Scholar] [CrossRef]

	



Bodin, Ö.; Crona, B. The role of social networks in natural resource governance: What relational patterns make a difference? Glob. Environ. Chang. 2009, 19, 366–374. [Google Scholar] [CrossRef]

	



Bodin, Ö.; Robins, G.; McAllister, R.J.; Guerrero, A.; Crona, B.; Tengö, M.; Lubell, M. Theorizing benefits and constraints in collaborative environmental governance: A transdisciplinary social-ecological network approach for empirical investigations. Ecol. Soc. 2016, 21, 40. [Google Scholar] [CrossRef]

	



Rijke, J.; Brown, R.; Zevenbergen, C.; Ashley, R.; Farrelly, M.; Morison, P.; van Herk, S. Fit-for-purpose governance: A framework to make adaptive governance operational. Environ. Sci. Policy 2012, 22, 73–84. [Google Scholar] [CrossRef]

	



Bodin, Ö. Collaborative environmental governance: Achieving collective action in social-ecological systems. Science 2017, 357, eaan1114. [Google Scholar] [CrossRef]

	



Cockburn, J.; Schoon, M.; Cundill, G.; Robinson, C.; Aburto, J.A.; Alexander, S.M.; Baggio, J.A.; Barnaud, C.; Chapman, M.; Garcia Llorente, M.; et al. Understanding the context of multifaceted collaborations for social-ecological sustainability: A methodology for cross-case analysis. Ecol. Soc. 2020, 25, 7. [Google Scholar] [CrossRef]

	



Barnes, M.L.; Bodin, Ö.; Guerrero, A.M.; McAllister, R.J.; Alexander, S.M.; Robins, G. The social structural foundations of adaptation and transformation in social–ecological systems. Ecol. Soc. 2017, 22, 16. [Google Scholar] [CrossRef]

	



Guerrero, A.M.; Bodin, Ö.; McAllister, R.R.; Wilson, K.A. Achieving social-ecological fit through bottom-up collaborative governance: An empirical investigation. Ecol. Soc. 2015, 20, 41. [Google Scholar] [CrossRef]

	



Mistry, J.; Berardi, A.; Tschirhart, C.; Bignante, E.; Haynes, L.; Benjamin, R.; Albert, G.; Xavier, R.; Robertson, B.; Davis, O.; et al. Community owned solutions: Identifying local best practices for social-ecological sustainability. Ecol. Soc. 2016, 21, 42. [Google Scholar] [CrossRef]

	



Ostrom, E. A General Framework for Analyzing Sustainability of Social-Ecological Systems. Science 2009, 24, 419–422. [Google Scholar] [CrossRef]

	



Armitage, D.; Marschke, M.; Plummer, R. Adaptive co-management and the paradox of learning. Glob. Environ. Chang. 2008, 18, 86–98. [Google Scholar] [CrossRef]

	



Folke, C.; Carpenter, S.; Elmqvist, T.; Gunderson, L.; Holling, C.S.; Walker, B. Resilience and sustainable development: Building adaptive capacity in a world of transformations. Ambio 2002, 31, 437–440. [Google Scholar] [CrossRef]

	



OECD. Principles for Evaluation of Development Assistance. 1991. Available online: https://www.oecd.org/dac/evaluation/2755284.pdf (accessed on 1 June 2021).

	



Secco, L.; Pisani, E.; Da Re, R.; Rogelja, T.; Burlando, C.; Vicentini, K.; Pettenella, D.; Masiero, M.; Miller, D.; Nijkj, M. Towards a method of evaluating social innovation in forest-dependent rural communities: First suggestions from a science-stakeholder collaboration. For. Policy Econ. 2019, 104, 9–22. [Google Scholar] [CrossRef]

	



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, 18, 27. [Google Scholar] [CrossRef]

	



Colloff, M.J.; Martín-López, B.; Lavorel, S.; Locatelli, B.; Gorddard, R.; Longarettig, P.Y.; Walters, G.; van Kerkhoff, L.; Wyborn, C.; Coreau, A.; et al. An integrative research framework for enabling transformative adaptation. Environ. Sci. Policy 2017, 68, 87–96. [Google Scholar] [CrossRef]

	



Folke, C.; Hahn, T.; Olsson, P.; Norberg, J. Adaptive Governance of Social-Ecological Systems. Annu. Rev. Environ. Resour. 2005, 30, 441–473. [Google Scholar] [CrossRef]

	



Chaffin, B.C.; Gosnell, H.; Cosens, B.A. A decade of adaptive governance scholarship: Synthesis and future directions. Ecol. Soc. 2014, 19, 56. [Google Scholar] [CrossRef]

	



Folke, C.; Berkes, F. Understanding Dynamics of Ecosystem-Institution Linkages for Building Resilience; Beijer Discussion Paper No. 112; The Beijer Institute of Ecological Economics, Royal Academy of Sciences: Stokholm, Sweden, 1998. [Google Scholar]

	



Colloff, M.J.; Wise, R.M.; Palomo, I.; Lavorel, S.; Pascual, U. Nature’s contribution to adaptation: Insights from examples of the transformation of social-ecological systems. Ecosyst. People 2020, 16, 137–150. [Google Scholar] [CrossRef]

	



Sachs, J.D.; Schmidt-Traub, G.; Mazzucato, M.; Messner, D.; Nakicenovic, N.; Rockström, J. Six Transformations to achieve the Sustainable Development Goals. Nat. Sustain. 2019, 2, 805–814. [Google Scholar] [CrossRef]

	



Folke, C.; Carpenter, S.; Walker, B.; Scheffer, M.; Elmqvist, T.; Gunderson, L.; Holling, C.S. Regime Shifts, Resilience, and Biodiversity in Ecosystem Management. Annu. Rev. Ecol. Evol. Syst. 2004, 35, 557–581. [Google Scholar] [CrossRef]

	



Gallopín, G.C. Branch Points: Global Scenarios and Human Choice. 1997. Available online: https://greattransition.org/archives/other/Branch%20Points.pdf (accessed on 1 June 2021).

	



Köhler, J.; Geels, F.W.; Kern, F.; Markard, J.; Onsongo, E.; Wieczorek, A.; Alkemade, F.; Avelino, F.; Bergek, A.; Boons, F.; et al. An agenda for sustainability transitions research: State of the art and future directions. Environ. Innov. Soc. Transit. 2019, 31, 1–32. [Google Scholar] [CrossRef]

	



Staniscia, B.; Komatsu, G.; Staniscia, A. Nature Park establishment and environmental conflicts in coastal areas: The case of the Costa Teatina National Park in central Italy. Ocean Coast. Manag. 2019, 182, 104947. [Google Scholar] [CrossRef]

	



Parlee, C.E.; Wiber, M.G. Using conflict over risk management in the marine environment to strengthen measures of governance. Ecol. Soc. 2018, 23, 5. [Google Scholar] [CrossRef]

	



Butler, J.R.A.; Young, J.C.; McMyn, I.A.G.; Leyshon, B.; Graham, I.M.; Walker, I.; Baxter, J.M.; Dodd, J.; Warburton, C. Evaluating adaptive co-management as conservation conflict resolution: Learning from seals and salmon. J. Environ. Manag. 2015, 160, 212–225. [Google Scholar] [CrossRef]

	



Butcher, J.R.; Gilchrist, D.J.; Phillimore, J.; Wanna, J. Attributes of effective collaboration: Insights from five case studies in Australia and New Zealand. Policy Des. Pract. 2019, 2, 75–89. [Google Scholar] [CrossRef]

	



Nohrstedt, D.; Bodin, Ö. Collective Action Problem Characteristics and Partner Uncertainty as Drivers of Social Tie Formation in Collaborative Networks. Policy Stud. J. 2019, 48, 1082–1108. [Google Scholar] [CrossRef]

	



Alexander, S.M.; Armitage, D.; Charles, A. Social networks and transitions to co-management in Jamaican marine reserves and small-scale fisheries. Glob. Environ. Chang. 2015, 35, 213–225. [Google Scholar] [CrossRef]

	



Ingold, K.; Fischer, M. Drivers of collaboration to mitigate climate change: An illustration of Swiss climate policy over 15 years. Glob. Environ. Chang. 2014, 24, 88–98. [Google Scholar] [CrossRef]

	



Nyaga, G.N.; Whipple, J.M. Relationship Quality and Performance Outcomes: Achieving a Sustainable Competitive Advantage. J. Bus. Logist. 2011, 32, 345–360. [Google Scholar] [CrossRef]

	



Langemeyer, J.; Gómez-Baggethun, H.D.; Scheuer, S.D.; Elmqvist, T. Bridging the gap between ecosystem service assessments and land-use planning through Multi-Criteria Decision Analysis (MCDA). Environ. Sci. Policy 2015, 62, 45–56. [Google Scholar] [CrossRef]

	



Stacey, N.; Izurieta, A.; Garnett, S.T. Collaborative measurement of performance of jointly managed protected areas in northern Australia. Ecol. Soc. 2013, 18, 19. [Google Scholar] [CrossRef]

	



Herremans, I.M.; Nazari Mahmoudian, F. Stakeholder Relationships, Engagement, and Sustainability Reporting. J. Bus. Ethics 2016, 138, 417–435. [Google Scholar] [CrossRef]

	



Bodin, Ö.; Mancilla García, M.; Robins, G. Reconciling Conflict and Cooperation in Environmental Governance: A Social Network Perspective. Annu. Rev. Environ. Resour. 2020, 45, 471–495. [Google Scholar] [CrossRef]

	



Lopes, R.; Videira, N. Bringing stakeholders together to articulate multiple value dimensions of ecosystem services. Ocean. Coast. Manag. 2018, 165, 215–224. [Google Scholar] [CrossRef]

	



Dannenberg, A.; Barrett, S. Cooperating to avoid catastrophe. Nat. Hum. Behav. 2018, 2, 435–437. [Google Scholar] [CrossRef] [PubMed]

	



Gjorgievski, V.Z.; Cundeva, S.; Georghiou, G.E. Social arrangements, technical designs and impacts of energy communities: A review. Renew. Energ. 2021, 169, 1138–1156. [Google Scholar] [CrossRef]

	



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. [Google Scholar] [CrossRef]

	



Hölscher, K.; Wittmayer, M.; Loorbach, D. Transition versus transformation: What’s the difference? Environ. Innov. Soc. Transit. 2018, 27, 1–3. [Google Scholar] [CrossRef]

	



Few, R.; Morchain, D.; Spear, D.; Mensah, A.; Bendapudi, R. Transformation, adaptation and development: Relating concepts to practice. Palgrave Commun. 2017, 3, 17092. [Google Scholar] [CrossRef]

	



Andrachuk, M.; Armitage, D. Understanding social-ecological change and transformation through community perceptions of system identity. Ecol. Soc. 2015, 20, 26. [Google Scholar] [CrossRef]

	



Lebel, L.; Anderies, M.; Campbell, B.; Folke, C.; Hatfield-Dodds, S.; Hughes, T.P.; Wilson, J. Governance and the capacity to manage resilience in regional social-ecological systems. Ecol. Soc. 2006, 11, 19. [Google Scholar] [CrossRef]

	



Wittmayer, J.M.; Avelino, F.; van Steenbergen, F.; Loorbach, D. Actor roles in transition: Insights from sociological perspectives. Environ. Innov. Soc. Transit. 2017, 24, 45–56. [Google Scholar] [CrossRef]

	



Turner, R.H. Role Change. Annu. Rev. Sociol. 1990, 16, 87–110. [Google Scholar] [CrossRef]

	



Avelino, F.; Wittmayer, J.M. Shifting Power Relations in Sustainability Transitions: A Multi-actor Perspective. J. Environ. Policy Plan. 2016, 18, 628–649. [Google Scholar] [CrossRef]

	



Lemos, M.C.; Agrawal, A. Environmental Governance. Rev. Environ. Resour. 2006, 31, 297–325. [Google Scholar] [CrossRef]

	



Davies, A.L.; White, R.M. Collaboration in natural resource governance: Reconciling stakeholder expectations in deer management in Scotland. J. Environ. Manag. 2012, 15, 160–169. [Google Scholar] [CrossRef] [PubMed]

	



Schoon, M.; Van der Leeuw, S. The shift toward social-ecological systems perspectives: Insights into the human-nature relationship. Nat. Sci. Soc. 2015, 23, 166–174. [Google Scholar] [CrossRef]

	



Anderies, J.M.; Folke, C.; Walker, B.; Ostrom, E. Aligning key concepts for global change policy: Robustness, resilience, and sustainability. Ecol. Soc. 2013, 18, 8. [Google Scholar] [CrossRef]

	



Fischer, L.B.; Newig, J. Importance of Actors and Agency in Sustainability Transitions: A Systematic Exploration of the Literature. Sustainability 2016, 8, 476. [Google Scholar] [CrossRef]

	



Cash, D.W.; Adger, W.; Berkes, F.; Garden, P.; Lebel, L.; Olsson, P.; Pritchard, L.; Young, O. Scale and cross-scale dynamics: Governance and information in a multilevel world. Ecol. Soc. 2006, 11, 8. [Google Scholar] [CrossRef]

	



Schoon, M.; York, A.; Sullivan, A.; Baggio, J. The emergence of an environmental governance network: The case of the Arizona Borderlands. Reg. Environ. Chang. 2017, 17, 677–689. [Google Scholar] [CrossRef]

	



OECD. Measuring and Managing Results in Development Co-Operation: A Review of Challenges and Practices among DAC Members and Observers; OECD Publishing: Paris, France, 2014; Available online: https://www.oecd.org/dac/peer-reviews/Measuring-and-managing-results.pdf (accessed on 1 June 2021).

	



Allen, W.; Cruz, J.; Warburton, B. How Decision Support Systems Can Benefit from a Theory of Change Approach. Environ. Manag. 2017, 59, 956–965. [Google Scholar] [CrossRef]

	



Margoluis, R.; Stem, C.; Swaminathan, V.; Brown, M.; Johnson, A.; Placci, G.; Salafsky, N.; Tilders, I. Results chains: A tool for conservation action design, management, and evaluation. Ecol. Soc. 2013, 18, 22. [Google Scholar] [CrossRef]

	



Snyder, H. Literature review as a research methodology: An overview and guidelines. J. Bus. Res. 2019, 104, 333–339. [Google Scholar] [CrossRef]

	



Berrang-Ford, L.; Pearce, T.; Ford, J.D. Systematic review approaches for climate change adaptation research. Reg. Environ. Chang. 2015, 15, 755–769. [Google Scholar] [CrossRef]

	



Pullin, A.S.; Knight, T.M. Effectiveness in conservation practice: Pointers from medicine and public health. Conserv. Biol. 2001, 15, 50–54. [Google Scholar] [CrossRef]

	



Bosman, J.; van Mourik, I.; Rasch, M.; Sieverts, E.; Verhoeff, H. Scopus Reviewed and Compared. The Coverage and Functionality of the Citation Database Scopus, Including Comparisons with Web of Science and Google Scholar; Universiteitsbibliotheek Utrecht/Utrecht University Library: Utrecht, The Netherlands, 2006. [Google Scholar]

	



Falagas, M.E.; Pitsouni, E.I.; Malietzis, G.A.; Pappas, G. Comparison of PubMed, Scopus, Web of Science, and Google Scholar: Strengths and weaknesses. FASEB J. 2008, 22, 338–342. [Google Scholar] [CrossRef] [PubMed]

	



Chadegani, A.A.; Salehi, H.; Yunus, M.M.; Farhadi, H.; Fooladi, M.; Farhadi, M.; Ebrahim, N.A. A Comparison between Two Main Academic Literature Collections: Web of Science and Scopus Databases. Asian Soc. Sci. 2013, 9, 18–26. [Google Scholar] [CrossRef]

	



Li, J.; Burnham, J.F.; Lemley, T.; Britton, R.M. Citation Analysis: Comparison of Web of Science®, Scopus™, SciFinder®, and Google Scholar. J. Electron. Resour. Med Libr. 2013, 7, 196–217. [Google Scholar] [CrossRef]

	



Martín-Martín, A.; Orduna-Malea, E.; Thelwall, M.; López-Cózar, E.D. Google Scholar, Web of Science, and Scopus: A systematic comparison of citations in 252 subject categories. J. Informetr. 2018, 12, 1160–1177. [Google Scholar] [CrossRef]

	



Singh, V.K.; Singh, P.; Karmakar, M.; Leta, J.; Mayr, P. The journal coverage of Web of Science, Scopus and Dimensions: A comparative analysis. Scientometrics 2021, 126, 5113–5142. [Google Scholar] [CrossRef]

	



Baas, J.; Schotten, M.; Plume, A.; Côté, G.; Karimi, R. Scopus as a curated, high-quality bibliometric data source for academic research in quantitative science studies. Quant. Sci. Stud. 2020, 1, 377–386. [Google Scholar] [CrossRef]

	



Martín-Martín, A.; Thelwall, M.; Orduna-Malea, E.; López-Cózar, E.D. Google Scholar, Microsoft Academic, Scopus, Dimensions, Web of Science, and OpenCitations’ COCI: A multidisciplinary comparison of coverage via citations. Scientometrics 2021, 126, 871–906. [Google Scholar] [CrossRef]

	



Linnenluecke, M.K.; Marrone, M.; Singh, A.K. Conducting systematic literature reviews and bibliometric analyses. Aust. J. Manag. 2020, 45, 175–194. [Google Scholar] [CrossRef]

	



Ose, S.O. Using Excel and Word to Structure Qualitative Data. J. Appl. Soc. Sci. 2016, 10, 147–162. [Google Scholar] [CrossRef]

	



Schmidt, M. The Sankey Diagram in Energy and Material Flow Management. Part II: Methodology and Current Applications. J. Ind. Ecol. 2008, 173–185. [Google Scholar] [CrossRef]

	



Ness, B.; Urbel-Piirsalu, E.; Anderberg, S.; Olsson, L. Categorising tools for sustainability assessment. Ecol. Econ. 2007, 60, 498–508. [Google Scholar] [CrossRef]

	



UNEP. Global Environment Outlook. GEO-6. Healthy Planet, Healthy People; Cambridge University Press: Cambridge, UK, 2019. [Google Scholar] [CrossRef]

	



Etxano, I.; Garmendia, E.; Pascual, U.; Hoyos, D.; Díez, M.A.; Cadiñanos, J.; Lozano, P.J. A participatory integrated assessment approach for Natura 2000 network sites. Environ. Plan. C Gov. Policy 2015, 33, 1207–1232. [Google Scholar] [CrossRef]

	



Smedstad, J.A.; Gosnell, H. Do adaptive comanagement processes lead to adaptive comanagement outcomes? A multicase study of long-term outcomes associated with the National Riparian Service Team’s place-based riparian assistance. Ecol. Soc. 2013, 18, 8. [Google Scholar] [CrossRef]

	



Kimario, F.F.; Botha, N.; Kisingo, A.; Job, H. Theory and practice and practice of conservancies: Evidence from wildlife management areas in Tanzania. Erdkunde 2020, 74, 117–141. [Google Scholar] [CrossRef]

	



Bergquist, D.A.; Cavalett, O.; Rydberg, T. Participatory emergy synthesis of integrated food and biofuel production: A case study from Brazil. Environ. Dev. Sustain. 2012, 14, 167–182. [Google Scholar] [CrossRef]

	



Waylen, K.A.; Blackstock, K.L.; van Hulst, F.J.; Damian, C.; Horváth, F.; Johnson, R.K.; Kanka, R.; Külvik, M.; Macleo, C.J.A.; Meissner, K.; et al. Policy-driven monitoring and evaluation: Does it support adaptive management of socio-ecological systems? Sci. Total Environ. 2019, 662, 373–384. [Google Scholar] [CrossRef]

	



Stephenson, R.L.; Wiber, S.P.M.; Angel, E.; Benson, A.J.; Charles, A.; Chouinard, O.; Dan Edwards, M.D.; Foley, P.; Jennings, L.; Jones, O.; et al. Evaluating and implementing social–ecological systems: A comprehensive approach to sustainable fisheries. Fish Fish. 2018, 19, 853–873. [Google Scholar] [CrossRef]

	



Söderberg, C. Complex governance structures and incoherent policies: Implementing the EU water framework directive in Sweden. J. Environ. Manag. 2016, 183, 90–97. [Google Scholar] [CrossRef]

	



Gerhardinger, L.C.; Godoy, E.A.S.; Jones, P.J.S.; Sales, G.; Ferreira, B.P. Marine Protected Dramas: The Flaws of the Brazilian National System of Marine Protected Areas. Environ. Manag. 2014, 47, 630–643. [Google Scholar] [CrossRef]

	



Clark, T.W.; Padwe, J. The Ecuadorian Condor Bioreserve Initiative. J. Sustain. For. 2004, 18, 297–324. [Google Scholar] [CrossRef]

	



Johnson, F.A.; M J Eaton, J.M.; Case, D. Building adaptive capacity in a coastal region experiencing global change. Ecol. Soc. 2020, 25, 9. [Google Scholar] [CrossRef]

	



Thompson, S.T.; Friess, D.A. Stakeholder preferences for payments for ecosystem services (PES) versus other environmental management approaches for mangrove forests. J. Environ. Manag. 2019, 233, 636–648. [Google Scholar] [CrossRef]

	



Petursdottir, T.; Arnalds, O.; Baker, S.; Montanarella, L.; Aradóttir, Á. A social–ecological system approach to analyze stakeholders’ interactions within a large-scale rangeland restoration program. Ecol. Soc. 2013, 18, 29. [Google Scholar] [CrossRef]

	



de Alencar, N.M.P.; Le Tissier, M.; Paterson, S.K.; Newton, A. Circles of Coastal Sustainability: A Framework for Coastal Management. Sustainability 2020, 12, 4886. [Google Scholar] [CrossRef]

	



Schouten, M.A.H.; van der Heide, M.; Heijman, W.J.M.; Opdam, P.F.M. A resilience-based policy evaluation framework: Application to European rural development policies. Ecol. Econ. 2012, 81, 165–175. [Google Scholar] [CrossRef]

	



Li, J.; Pan, S.-Y.; Kim, H.; Linn, J.H.; Chiang, P.-C. Building green supply chains in eco-industrial parks towards a green economy: Barriers and strategies. J. Environ. Manag. 2015, 162, 158–170. [Google Scholar] [CrossRef] [PubMed]

	



Seyfang, G. Sustainable consumption, the new economics and community currencies: Developing new institutions for environmental governance. Reg. Stud. 2006, 40, 781–791. [Google Scholar] [CrossRef]

	



Jennings, S.; Pascoe, S.; Hall-Aspland, S.; Bouhellec, B.; Norman-Lopez, A.; Sullivan, A.; Pecl, G. Setting objectives for evaluating management adaptation actions to address climate change impacts in south-eastern Australian fisheries. Fish. Oceanogr. 2016, 25, 29–44. [Google Scholar] [CrossRef]

	



Treemore-Spears, L.J.; Grove, J.M.; Harris, C.K.; Lemke, L.D.; Miller, C.J.; Pothukuchi, K.; Zhang, Y.; Zhang, Y.L. A workshop on transitioning cities at the food-energy-water nexus. J. Environ. Stud. Sci. 2016, 6, 90–103. [Google Scholar] [CrossRef]

	



Nuno, A.; Bunnefeld, N.; Milner-Gulland, E. Managing social–ecological systems under uncertainty: Implementation in the real world. Ecol. Soc. 2014, 19, 52. [Google Scholar] [CrossRef]

	



Robinson, C.J.; Bark, R.H.; Garrick, D.; Pollino, C.A. Sustaining local values through river basin governance: Community-based initiatives in Australia’s Murray–Darling basin. J. Environ. Plan. Manag. 2014, 58, 2212–2227. [Google Scholar] [CrossRef]

	



Benitez-Capistros, F.; Hugé, J.; Koedama, N. Environmental impacts on the Galapagos Islands: Identificationof interactions, perceptions and steps ahead. Ecol. Indic. 2014, 38, 113–123. [Google Scholar] [CrossRef]

	



Schultz, L.; Lundholm, C. Learning for resilience? Exploring learning opportunities in biosphere reserves. Environ. Educ. Res. 2010, 16, 645–663. [Google Scholar] [CrossRef]

	



Jones, O.P.; Stephenson, R.L. Practical use of full-spectrum sustainability in the Bay of Fundy. Ecol. Soc. 2019, 24, 25. [Google Scholar] [CrossRef]

	



Gilioli, G.; Tikubet, G.; Herren, H.R.; Baumgärtner, J. Assessment of social–ecological transitions in a peri-urban Ethiopian farming community. Int. J. Agric. Sustain. 2014. [Google Scholar] [CrossRef]

	



Gillon, S.; Booth, E.G.; Rissman, A.R. Shifting drivers and static baselines in environmental governance: Challenges for improving and proving water quality outcomes. Reg. Environ. Chang. 2015. [Google Scholar] [CrossRef]

	



Brown, P.R.; Jacobs, B.; Leith, P. Participatory monitoring and evaluation to aid investment in natural resource manager capacity at a range of scales. Environ. Monit. Assess. 2012, 184, 7207–7220. [Google Scholar] [CrossRef]

	



Chu, J.; Garlock, T.M.; Sayon, P.; Asche, F.; Anderson, J.L. Impact evaluation of a fisheries development project. Mar. Policy 2017, 85, 141–149. [Google Scholar] [CrossRef]

	



Waylen, K.A.; Blackstock, K.L. Monitoring for Adaptive Management or Modernity: Lessons from recent initiatives for holistic environmental management. Environ. Policy Gov. 2017, 27, 311–324. [Google Scholar] [CrossRef]

	



Lin, G.; Wu, B.; Lin, X.; Fan, A.; Tian, S. Ecological Study on the Index System and Methodology of Performance Quantization for Sustainable Forest Management. Ekoloji 2019, 28, 1365–1372. [Google Scholar]

	



Nilsson, A.K.; Bohman, B. Legal prerequisites for ecosystem-based management in the Baltic Sea area: The example of eutrophication. Ambio 2015, 44, S370–S380. [Google Scholar] [CrossRef]

	



Pearson, J.; Collins, K. Does social-ecological context influence state-based water management decisions? Case study from Queensland, Australia (1980–2006). Water Policy 2010, 12, 186–202. [Google Scholar] [CrossRef]

	



He, R.; Tang, Z.; Dong, Z.; Wang, S. Performance Evaluation of Regional Water Environment Integrated Governance: Case Study from Henan Province, China. Int. J. Environ. Res. Public Health 2020, 17, 2501. [Google Scholar] [CrossRef] [PubMed]

	



Liu, B.; Wang, J.; Jing, Z.; Tang, Q. Measurement of sustainable transformation capability of resource-based cities based on fuzzy membership function: A case study of Shanxi Province, China. Resour. Policy 2020, 68, 101739. [Google Scholar] [CrossRef]

	



Bundy, A.; Chuenpagdee, R.; Boldt, J.L.; de Fatima Borges, M.; Camara, M.L.; Coll, M.; Diallo, I.; Clive Fox, C.; Fulton, E.A.; Gazihan, A.; et al. Strong fisheries management and governance positively impact ecosystem status. Fish Fish. 2017, 18, 412–439. [Google Scholar] [CrossRef]

	



Oviedo, A.F.P.; Bursztyn, M. The Fortune of the Commons: Participatory Evaluation of Small-Scale Fisheries in the Brazilian Amazon. Environ. Manag. 2016, 5, 1009–1023. [Google Scholar] [CrossRef]

	



Marshall, G.R. Transaction costs, collective action and adaptation in managing complex social–ecological systems. Ecol. Econ. 2013, 88, 185–194. [Google Scholar] [CrossRef]

	



Thiel, A.; Schleyer, C.; Hinkel, J.; Schlüter, M.; Hagedorn, K.; Bisaro, S.; Bobojonov, I.; Hamidov, A. Transferring Williamson’s discriminating alignment to the analysis of environmental governance of social-ecological interdependence. Ecol. Econ. 2016, 128, 159–168. [Google Scholar] [CrossRef]

	



Ancuta, C.; Olaru, M.; Popa, N.; Isfanescu, R.; Jigoria-Oprea, L. Evaluation of the sustainable development of rural settlements. Case Study: Rural settlement from romanian Banat. Carpathian J. Earth Environ. Sci. 2015, 10, 67–80. [Google Scholar]

	



Sheng, R.; Lin, T. Evolutionary Assessment of the Ecological Governance under the Metropolitan Background: Evidence from Chongming Eco-Island, Shanghai, China. Sustainability 2019, 11, 5327. [Google Scholar] [CrossRef]

	



Koenigstein, S.; Ruth, M.; Gößling-Reisemann, S. Stakeholder-Informed Ecosystem Modeling of Ocean Warming and Acidification Impacts in the Barents Sea Region. Front. Mar. Sci. 2016, 3, 93. [Google Scholar] [CrossRef]

	



Dressel, S.; Ericsson, G.; Sandström, C. Mapping social-ecological systems to understand the challenges underlying wildlife management. Environ. Sci. Policy 2018, 84, 105–112. [Google Scholar] [CrossRef]

	



Shkaruba, A.; Kireyeu, V. Recognizing ecological and institutional landscapes in adaptive governance of natural resources. For. Policy Econ. 2013, 36, 87–97. [Google Scholar] [CrossRef]

	



Uchiyama, Y.; Kohsaka, R. Application of the City Biodiversity Index to populated cities in Japan: Influence of the social and ecological characteristics on indicator-based management. Ecol. Indic. 2019, 106, 105420. [Google Scholar] [CrossRef]

	



Forster, J.; Turner, R.A.; Fitzsimmons, C.; Angeli, M.; Peterson, A.M.; Mahon, R.; Steada, S.M. Evidence of a common understanding of proximate and distal drivers of reef health. Mar. Policy 2017, 84, 263–272. [Google Scholar] [CrossRef]

	



Wu, G.; Duan, K.; Zuo, J.; Zhao, X.; Tang, D. Integrated Sustainability Assessment of Public Rental Housing Community Based on a Hybrid Method of AHP-Entropy Weight and Cloud Model. Sustainability 2017, 9, 603. [Google Scholar] [CrossRef]

	



Foley, P.; Okyere, D.A.; Mather, C. Alternative environmentalities: Recasting the assessment of Canada’s first Marine Stewardship Council-certified fishery in social terms. Ecol. Soc. 2018, 23, 37. [Google Scholar] [CrossRef]

	



Luisetti, T.; Turner, R.K.; Jickells, T.; Andrews, J.; Elliott, M.; Schaafsma, M.; Beaumont, N.; Malcolm, S.; Burdon, D.; Adams, C.; et al. Coastal Zone Ecosystem Services: From science to values and decision making; a case study. Sci. Total Environ. 2014, 493, 682–693. [Google Scholar] [CrossRef] [PubMed]

	



Sparrevik, M.; Breedveldy, G.D. From Ecological Risk Assessments to Risk Governance: Evaluation of the Norwegian Management System for Contaminated Sediments. Integr. Environ. Assess. Manag. 2009, 6, 240–248. [Google Scholar] [CrossRef]

	



Horcea-Milcu, A.I.; Martín-López, B.; Lam, D.P.; Lang, D.J. Research pathways to foster transformation: Linking sustainability science and social-ecological systems research. Ecol. Soc. 2020, 25, 13. [Google Scholar] [CrossRef]

	



Holzer, J.M.; Adamescu, C.M.; Cazacu, C.; Díaz-Delgado, R.; Dick, J.; Méndez, P.F.; Santamaría, L.; Orenstein, D.E. Evaluating transdisciplinary science to open research-implementation spaces in European social-ecological systems. Biol. Conserv. 2019, 238, 108228. [Google Scholar] [CrossRef]

	



Wyborn, C.; Bixler, R.P. Collaboration and nested environmental governance: Scale dependency, scale framing, and cross-scale interactions in collaborative conservation. J. Environ. Manag. 2013, 15, 58–67. [Google Scholar] [CrossRef]

	



Ostrom, E. Governing the Commons: The Evolution of Institutions for Collective Action; Cambridge University Press: Cambridge, UK, 1990. [Google Scholar]

	



Linstädter, A.; Kuhn, A.; Naumann, C.; Rasch, S.; Sandhage-Hofmann, A.; Amelung, W.; Jordaan, J.; Du Preez, C.C.; Bollig, M. Assessing the resilience of a real-world social-ecological system: Lessons from a multidisciplinary evaluation of a South African pastoral system. Ecol. Soc. 2016, 21, 35. [Google Scholar] [CrossRef]

	



Sanon, S.; Hein, T.; Douven, W.; Winkler, P. Quantifying ES trade-offs: The case of an urban floodplain in Vienna, Austria. J. Environ. Manag. 2012, 111, 159–172. [Google Scholar] [CrossRef]

	



Pisani, E.; Andriollo, E.; Masiero, M.; Secco, L. Intermediary Organisations in Collaborative Environmental Governance: Evidence of the EU-funded LIFE Sub-Programme for the Environment (LIFE-ENV). Heliyon 2020, 4, e04251. [Google Scholar] [CrossRef]

	



Hallinger, P.; Chatpinyakoop, C. A Bibliometric Review of Research on Higher Education for Sustainable Development, 1998–2018. Sustainability 2019, 11, 2401. [Google Scholar] [CrossRef]

	



Xu, L.; Marinova, D. Resilience thinking: A bibliometric analysis of socio-ecological research. Scientometrics 2013, 96, 911–927. [Google Scholar] [CrossRef]

	



FAO. The State of Food Security and Nutrition in the World 2020. Transforming Food Systems for Affordable Healthy Diets. 2020. Available online: http://www.fao.org/3/ca9692en/CA9692EN.pdf (accessed on 1 June 2021).

	



UN DESA. World Population Prospects. The 2015 Revision. Key Findings and Advance Tables. 2015. Available online: https://population.un.org/wpp/publications/files/key_findings_wpp_2015.pdf (accessed on 1 June 2021).

	



Schebesta, H.; Candel, J.J.L. Game-changing potential of the EU’s Farm to Fork Strategy. Nat. Food 2020, 1, 586–588. [Google Scholar] [CrossRef]

	



Ramankutty, N.; Mehrabi, Z.; Waha, K.; Jarvis, L.; Kremen, C.; Herrero, M.; Rieseberg, L.H. Trends in Global Agricultural Land Use: Implications for Environmental Health and Food Security. Annu. Rev. Plant Biol. 2018, 69, 789–815. [Google Scholar] [CrossRef] [PubMed]

	



FAO. Building a Common Vision for Sustainable Food and Agriculture. Principles and Approaches. 2014. Available online: http://www.fao.org/3/a-i3940e.pdf (accessed on 1 June 2021).

	



Hossu, C.A.; Ioja, I.; Nita, M.R.; Hartel, T.; Badiu, D.L.; Hersperger, A.M. Need for a cross-sector approach in protected area management. Land Use Policy 2017, 69, 586–597. [Google Scholar] [CrossRef]

	



Roux, D.; Ashton, P.; Nel, J.; MacKay, H. Improving Cross-Sector Policy Integration and Cooperation in Support of Freshwater Conservation. Conserv. Biol. 2008, 22, 1382–1387. [Google Scholar] [CrossRef] [PubMed]

	



Talmage, C.; Knopf, R.C. Rethinking Diversity, Inclusion, and Inclusiveness: The Quest to Better Understand Indicators of Community Enrichment and Well-Being. In New Dimensions in Community Well-Being. Community Quality-of-Life and Well-Being; Kraeger, P., Cloutier, S., Talmage, C., Eds.; Springer: Cham, Switzerland, 2017. [Google Scholar] [CrossRef]

	



Griggs, D.; Stafford-Smith, M.; Gaffney, O.; Rockström, J.; Öhman, M.C.; Shyamsundar, P.; Steffen, W.; Glaser, G.; Kanie, N.; Noble, I. Sustainable development goals for people and planet. Nature 2013, 495, 305–307. [Google Scholar] [CrossRef] [PubMed]

	



UN. Resolution Adopted by the General Assembly on 25 September 2015. A/RES/70/1. 2015. Available online: https://www.un.org/en/development/desa/population/migration/generalassembly/docs/globalcompact/A_RES_70_1_E.pdf (accessed on 1 June 2021).

	



UN. Report of the Conference of the Parties on Its Twenty-First Session, Held in Paris from 30 November to 13 December 2015. FCCC/CP/2015/10. 2015. Available online: https://unfccc.int/resource/docs/2015/cop21/eng/10.pdf (accessed on 1 June 2021).

	



EC. Communication from the Commission to the European Parliament, the European Council, the Council, the European Economic and Social Committee and the Committee of the Regions. The European Green Deal. 2019. Available online: https://eur-lex.europa.eu/resource.html?uri=cellar:b828d165-1c22-11ea-8c1f-01aa75ed71a1.0002.02/DOC_1&format=PDF (accessed on 1 June 2021).

	



L. 172/53. Regulation (EU) 20217783 of the European Parliament and of the Council of 29 April 2021 Establishing a Programme for the Environment and Climate Action (LIFE), and Repealing Regulation (EU) No 1293/2013. Available online: https://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:32021R0783&from=EN (accessed on 1 June 2021).

	



EC. Interreg Europe 2014-2020 CCI 2014 TC 16 RFIR 001 Cooperation Programme Document. Available online: https://www.interregeurope.eu/fileadmin/user_upload/documents/Interreg_Europe_-_CP_final.pdf (accessed on 1 June 2021).

	



Coy, D.; Malekpour, S.; Saer, A.K.; Dargaville, R. Rethinking community empowerment in the energy transformation: A critical review of the definitions, drivers and outcomes. Energy Res. Soc. Sci. 2021, 72, 101871. [Google Scholar] [CrossRef]

	



Stringer, L.C.; Dougill, A.J.; Fraser, E.; Hubacek, K.; Prell, C.; Reed, M.S. Unpacking “participation” in the adaptive management of social–ecological systems: A critical review. Ecol. Soc. 2006, 11, 39. [Google Scholar] [CrossRef]

	



Gerlak, A.K.; Heikkila, T.; Newig, J. Learning in environmental governance: Opportunities for translating theory to practice. J. Environ. Policy Plan. 2020, 22, 653–666. [Google Scholar] [CrossRef]

	



de Bisthoven, L.J.; Vanhove, M.; Rochette, A.-J.; Hugé, J.; Luc Brendonck, L. Stakeholder Analysis on Ecosystem Services of Lake Manyara Sub-basin (Tanzania): How to Overcome Confounding Factors. Environ. Manag. 2021. [Google Scholar] [CrossRef]








[image: Sustainability 13 08276 g001 550] 





Figure 1. Result chain of adaptive governance activities in SES. 
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Figure 2. Schematization of the sequence of steps constituting the literature review. 
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Figure 3. Numerosity of articles selected by the systematic literature review per year. 
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Figure 4. Classification of articles by Sankey diagram. 
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Figure 5. Categories and components fostering effective collaborations as highlighted by articles selected by the systematic review. 
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