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Adaptive governance is widely considered an effective approach to address the complexities and uncertainties of socio-ecological systems. The application of adaptive governance to sustainable environmental governance in the global south has not been sufficiently explored. There is a gap in the literature in the global south, especially given its conceptual roots in the global north. A number of reviews identified some key conceptual and practical gaps related to adaptive governance principles and the challenges to implementing them. To address this gap, this paper presents a systematic literature review of adaptive governance scholarship focused on the global south published between 2003 and 2022. The review discusses adaptive governance’s key principles and framings, as well as the challenges of implementing it in the global south. This paper examines the factors that influence the emergence of adaptive governance and how this framing has been used to understand effective environmental governance within the global south’s diverse socio-political and institutional settings. The review specifically focuses on Africa and South Asia, which are densely populated with limited financial and institutional capacity. Sustainable environmental governance is crucial in these regions not only for the wellbeing of the population, but also for the health of the planet. A review of adaptive governance scholarship identified emerging attributes that improve government structures and processes, as well as proposed attributes that would minimize challenges and improve adaptive capacity. The key emerging attributes are formal and informal networks, social learning, community engagement and proposed attributes are flexible, integrated and participatory institutional governance, inclusive decision making, context-specific strategies, accountability, and capacity development. These attributes provide a framework for adaptive governance scholarship for examining different governance structures and processes in different socio-ecological systems. This paper concludes with a framework for future research that can facilitate adaptive governance in the context of sustainable environmental management in the global south.
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1 INTRODUCTION
Adaptive governance (AG) is an emergent approach to environmental governance to coordinate resource management regimes in the face of the complexity and uncertainty associated with rapid environmental change (Chaffin et al., 2014). Countries in the Global South (GS) have faced tremendous environmental challenges in water, solid waste, transport, land use, ecosystem, and climate change issues (Sierra and Suárez-Collado, 2021). Environmental sustainability is a crucial issue in the Global South, especially in South Asian and African regions with weak governance structures and financial and institutional limitations (Chaffin et al., 2014; Shinn, 2016; Walch, 2019). Environmental governance in Africa and South Asia is more or less the same in terms of environmental degradation, lack of civil society participation in decision-making, low economic efficiency, minimal localization, non-transparency, and corruption (Carrai, 2021; Li and Puppim de Oliveira, 2021). Governance faces key challenges regarding system integrity and functioning, state legitimacy, lack of inclusivity, absence of environmental rules and regulations, and neo-patrimonialism (Mbaku, 2020; EFSAS, 2021). Further, environmental policies fail to address colonial impacts and social inequalities, which are major challenges to environmental sustainability (EFSAS, 2021; Falayi et al., 2021). These challenges are complex and closely intertwined which require a robust and flexible governance framework that evolves with mounting environmental threats (Evans et al., 2011). The development of sustainable environmental governance is very critical in rapidly populous regions where fast changes in production patterns, economic development, technological advancements, and globalization tend to interact with local problems (e.g., weak institutions, poverty, inequality) (Lazo and Gasparatos, 2019). Given the uncertainties and complexity associated with broader environmental change including climate change, population growth, and massive shifts in land use, governance systems should be highly adaptive. Top-down and state-based governance rarely match the relevant scale of ecological complexity particularly in the face of rapid environmental change (Ekstrom and Young, 2009; Ouyang et al., 2020). Centralized governance or top-down directives often fail to provide effective solutions for highly contextualized and coordinated governance across large-scale ecosystems that cross multiple jurisdiction boundaries (Lemos and Agrawal, 2006).
In response, a growing number of bottom-up governance approaches have emerged via various actors, social networks, community engagement, and leadership sensing the need for alternatives to top-down government and more innovative approaches to environmental governance (Brosius et al., 2005). Cleaver and Whaley, (2018) employed bottom-up governance approaches in Tanzania’s Great Ruaha River Catchment to increase sustainable water governance capacity. The need for more innovative approaches to environmental governance is pressing, capable of dealing with highly contextualized socio-ecological systems (SESs) and flexible to adapt to complex, unpredictable feedback between the components of the social and ecological system (Chaffin et al., 2014). SESs can be seen as a set of critical resources (socio-economic, cultural, natural) whose flow and use are regulated by a combination of social and ecological systems (Redman et al., 2004). AG is increasingly being recognized as a solution to this scale and contextual problem applied in several domains of the developed world (Dietz et al., 2003; Folke et al., 2005) but with very limited engagement in GS (Sharma-Wallace et al., 2018). Moreover, AG can be identified as a flexible, collaborative, learning-based, decision-making process, involving both state and non-state stakeholders at multi-levels with the aim to adaptively negotiate and coordinate the management of different SESs (Folke et al., 2005; Chaffin et al., 2014). The attributes of AG include institutional nesting (complex, layered, redundant); variety (hierarchical, networks), and analytical deliberation which provide experimentation, learning, and change within a system (Dietz et al., 2003). The concept of AG focuses on power-sharing activities between organizations and communities (Karpouzoglou et al., 2016; Shinn, 2016). Dietz et al. (2003) suggest five requirements for AG such as the provision of information, infrastructure, induce rule compliance, conflict resolution, and the encouragement of adaptation.
Since the early 2000s, AG scholarship has advanced rapidly and expanded towards identifying and examining appropriate processes and structures of governance in the Global North (GN) (Chaffin et al., 2014; Karpouzoglou et al., 2016). AG is grounded in developed world economics questioning whether AG is an appropriate approach and/or framing for alternative economic and socio-political contexts (Schmidt et al., 2013; Chaffin et al., 2014). Karpouzoglou et al. (2016), p. 7), suggest “there is considerable scope for taking theoretically and conceptually developed work on AG in the Global North and evaluating the extent to which it can be applied in the context of the Global South”. Yasmin et al. (2020) points out that AG needs to be framed in such a way that an appropriate framework and/or approach might reflect the North–South practice and technology transfers based on the diverse socio-political contexts of GS. The socio-economic and socio-political aspects of GS are different from those of GN, which means the framework needs to be modified based on the GS context in terms of policy, technology, and solutions (Munene et al., 2018).
However, few studies have examined how AG can be employed to manage the environment in GS (Cooper and Wheeler, 2015; Yasmin et al., 2020). Existing research argues that more systematic research is required on how AG is operationalized and applied in environmental governance, particularly in Africa and South Asia, due to financial and institutional limitations and constantly changing environmental conditions (Karpouzoglou et al., 2016). Filling this research gap requires a deeper understanding of how AG can be applied to real-world problems and what mechanisms and frameworks can be used to foster new understandings of AG in these regions.
To address this gap, this study uses a systematic literature review of peer-reviewed articles focused on AG in Africa and South Asia. A systematic review of the literature can provide a comprehensive assessment of the state of knowledge, compared to traditional literature (Biesbroek et al., 2013). In a systematic review, conclusions are drawn from the body of scientific literature through rigorous, transparent, and objective criteria and steps (Petticrew and Roberts, 2006). There is a growing inquiry about the utility and applicability of conventional AG approaches in diverse socio-political and institutional contexts of GS (Cosens et al., 2017). This paper identified eight AG principles based on the reviewed papers focused on Africa and South Asia. This paper critically analyses how the principles of AG emerged across diverse socio-political and weak institutional contexts of GS and how the concept is being adapted in the South Asian and African regions. The review also describes how AG approaches can contribute to sustainable environmental governance, what challenges they may face in the adoption of AG, and how they mitigate them.
The contribution of this paper is twofold. First, it examines how AG has been used to understand environmental governance within the Africa and South Asian regions. It uses this to shed further light on the key institutional challenges that exist when applying AG to GS settings. Second, it identifies the attributes of AG that present the most effective fit with GS settings and the opportunities to adapt a framework for delivering AG outcomes in South Asian and African contexts. The structure of the article is as follows. First, we discussed the aim and objectives of the systematic scholarly review of empirical peer-reviewed journal articles. The next section outlines the methodology and research design employed in this systematic literature review paper. The following section describes the core characteristics and principles that have been identified. It also reveals the factors that influenced the emergence of AG. In addition, it explores the challenges and how AG elements are being used to address the challenges of sustainable environmental governance in Africa and South Asia. Finally, the emerging and proposed attributes and framings of AG are used to provide a guiding framework for future AG interventions for environmental governance in Africa and South Asia.
2 AIM AND OBJECTIVES
There is a critical need to understand how AG can provide a pathway to sustainable environmental governance in GS. This study examines whether and how AG frameworks are applied to GS and whether they provide a sustainable and resilient environmental governance system. To achieve this goal the following research objectives were formulated.
• To map how AG frameworks are used to understand environmental challenges in literature addressing Africa and South Asia.
• To identify the challenges in applying AG attributes that exist across a range of work in this context.
• To understand and synthesise the opportunities to adapt AG to enhance its use in Africa and South Asia.
3 RESEARCH METHODS
To address the research objectives, we conducted a systematic literature review and searched prominent web-based literature databases (see Figure 1 for details). To structure the content and discussion of this systematic review, the PRISMA approach and checklist were used, which are included as Supplementary Data Sheet S1. The quality of the review is ensured by the structural guidelines of the PRISMA approach (Moher et al., 2009).
[image: Figure 1]FIGURE 1 | Search and selection methods for systematic literature review.
3.1 Literature identification
We searched two prominent web-based literature databases, Web of Science and Scopus for peer-reviewed academic contributions focused on the term ‘adaptive governance’. These databases were chosen in this methodological consideration because they cover broad social, environmental, and natural sciences in order to prevent either European (Scopus) or American (Web of Science) bias to influence the selection of reviewed articles (Biesbroek et al., 2013). ‘Adaptive governance’ is a key search term because Dietz et al. (2003) used the term to expand the focus from adaptive management or adaptive co-management to address the broader social contexts that enable environmental governance. Table 1 describes the search inclusion/exclusion criteria. Search queries were restricted to 2003 to 2022 (19 years). Database searches were conducted in May and June 2022 and repeated in December 2022 for any additions to the relevant topics.
TABLE 1 | Inclusion and exclusion search criteria.
[image: Table 1]3.2 Selection of articles and data extraction
We use a systematic approach to assembling review articles and, a three-step screening process was developed (Figure 1). Explanatory analyses were adopted to establish whether the foundational constituent elements of AG that emerged from GN (largely stable and developed economics) are present in the growing body of literature on GS. To identify how the authors presented the empirical and theoretical backgrounds, each of these papers was then analysed, and identified the relevant concepts, characteristics, principles, attributes and tools associated with AG. These understandings were grouped into key principles to characterize the specific elements in operationalizing AG.
3.3 Initial screening
To ensure consistency in the screening process the same search strategies were implemented across all databases based on the criteria outlined in Table 1. In May and June of 2022, the initial search was conducted, yielding a number of articles from web-based databases. The search articles were then imported into the Mendeley reference management software. For reduplication, each set of Mendeley-suggested duplicates was manually checked and then merge. Further manual checking was conducted on non-English language and non-peer-reviewed journal articles. Results identified 1,378 peer-reviewed journal articles for title, abstract, and keywords review. The citations were imported as BibTex entries in a Microsoft word document to visually assist and the ‘Advanced Find & Replace’ function was used to highlight the search terms.
3.4 Secondary screening
At this stage, we applied search criteria to the articles read and evaluated. For inclusion, the articles must have directly investigated any aspect of AG. A handful of studies concentrating exclusively on adaptive management or adaptive co-management were excluded. For all citations considered indistinct from titles/abstracts, keywords were reviewed before final inclusion or exclusion. This process allowed us to narrow down the most relevant articles for the study. By secondary screening, we identified 374 papers for a full-text review that focused on AG in both GN and GS.
3.5 Final screening
In the final stage, we excluded the papers focused on South-East Asia, Latin America, and the developed world after a full-text review. To accurately characterize the linkage across AG in Africa and South Asia, we identified 32 papers among them 18 papers focused on Africa and 14 papers focused on South Asia Supplementary Data S2. We reviewed 32 papers and examined three key aspects of each study that met the primary screening criteria: principles or characteristics of AG emerging in GS; challenges or barriers to AG implementation; and enabling attributes and capacities that may underpin a framework for delivering AG outcomes in South Asian and African regions.
3.6 Data analysis
Coding, synthesis, and analysis of our data were done manually, with an emphasis on lessons learned from the reviewed papers for AG practice in South Asia and Africa. We used the PRISMA checklist for assessing the papers. Through line-by-line coding we identified the themes of the reviewed papers and grouped them accordingly to our research objectives. In particular we tried to explore the questions 1) what principles of AG are emergent? 2) what institutional challenges exist in a range of literature addressing Africa and South Asia? and 3) what insights can be synthesised to enhance AG use? Dietz et al. (2003) identified a number of AG principles that are beneficial to sustainable natural resource use in GN. These principles were further developed by Folke et al. (2005), Olsson et al. (2007), Chaffin et al. (2014) and Sharma-Wallace et al. (2018) in the broader context of GN and GS. Based on the theme from the coding of the reviewed papers, we identified eight AG principles from those identified in relation to the GS. These principles were found to be conducive to sustainable environmental governance in Africa and South Asia. Coding is the process of labelling and organizing qualitative data to identify different themes and relationships between them (Braun and Clarke, 2006). Section 4.2 discusses each of the AG principles based on the reviewed papers in complex socio-economic and institutional contexts. In section 4.3, we grouped the institutional challenges existing across the literature based on themes from coding. In these regions, we also examined potential governance opportunities to mobilize and purposefully shape AG emergence. Further, based on the coding of the reviewed papers, we identified two key domains of adaptive attributes: “emerging attributes” and “proposed attributes”. Emerging attributes represent the characteristics of improving the current government structures and processes. On the other hand, to minimize the challenges and improve adaptation capacity, the reviewed papers suggested the proposed attributes of AG. The emerging and proposed attributes for sustainable water governance in the GS have been highlighted by (Yasmin et al., 2020). But in this paper, we identified the percentage of each emergence and proposed attribute in Africa and South Asia by line-by-line coding which is represented in Table 4. In section 4.4, we discussed how these emergence and proposed attributes shape AG’s emergence in sustainable environmental governance in these two regions. In conclusion, the paper proposes a framework for future research that can facilitate the implementation of adaptive governance in sustainable environmental management in the global south.
4 RESULTS AND DISCUSSIONS
4.1 Key features of the literature search result
The literature search resulted in total 32 full articles from the total cumulative search of 924 articles in Web of Science and 454 articles in Scopus that were obtained based on their applicability to AG in Africa and South Asian regions. These reviewed documents adopted several research methods and analytical lenses, and the methods are diverse, comprising a mix of qualitative and quantitative approaches. Different techniques were adopted for data collection such as case study, empirical study, observation, survey, document analysis and participatory data-collection techniques including semi-structured interviews, key informants’ interviews, and focus group discussions. This systematic review provided a percentage of articles addressing the key issues discussed in Africa and South Asian academic focus and gaps in the research study area (Figure 2).
[image: Figure 2]FIGURE 2 | Distribution of AG publications (A) reviewed papers (total 32 papers) as a percentage (B) and thematic scope of AG investigations in Africa and South Asia (C).
AG publication began in 2007 in Africa. The number of AG publications has been increasing but decreased between 2018 and 2022. In South Asia, AG publication started in 2011 and increasing trend in recent year above 30% in 2018–2022. There were four papers published in 2019 focused on South Asia, followed by three papers published in Africa in 2014 and 2022. While, in 2016 and 2017, the most (three) papers were published specifically on Africa. Majority of the reviews focused on water governance and some focused on disaster management, climate change, health systems, food systems, wildlife management, etc., rather than sustainable environmental governance. Africa’s AG publications focus on a different research domain than South Asia’s. In South Asia, AG publications emphasize water management, disaster management, climate change, and the health system. Along with these AG publications in Africa also focus on wildlife, park management, transportation, and food systems. The review found only one paper concentrating on AG in environmental governance in Botswana (Shinn, 2016) whereas there is no study on AG in environmental governance in South Asia Supplimentary Data S3. Due to rapid population growth, unplanned urbanization, and climate change impacts, these regions are susceptible to environmental mismanagement. In addition, there is no research on basic urban services (waste, water, energy), yet these regions are among the fastest urbanizing in the world (Abubakar et al., 2022). More research is required to find out how AG works on urban environmental governance (waste, water, energy) and resource management in Africa and South Asia.
4.2 Emergence of AG in African and South Asian regions
The review identified AG transitions that appear consistent across African and South Asian regions in varying degrees and combinations in empirical socio-economic outcomes. The analysis identified AG’s presence in eleven key domains including water management (37.5%), disaster management (12.5), health system (12.5%), and climate change (9.3%). Only one paper explicitly examined and theorized environmental governance strategies that embrace the complexity of governance and can respond effectively to changing and unpredictable environmental dynamics in Africa (Shinn, 2016). Across these papers, the authors express a pressing need to shift away from current development paths to sustainability guided by AG principles (Niekerk, 2014; Blekking et al., 2017; Novellie et al., 2017; Chomba et al., 2019; Yasmin et al., 2020; Yasmin et al., 2022). Various factors such as socio-economics, politics, institutions, technology, knowledge sharing, and the involvement of donor agencies play a crucial role in this transformation. Dietz et al. (2003), Folke et al. (2005), Olsson et al. (2007), Chaffin et al. (2014) and Sharma-Wallace et al. (2018) identified the main principles of AG that benefit environmental governance in the broader context of GN and GS. Table 2 highlights the eight AG principles that contribute to sustainable environmental governance in Africa and South Asia from those identified in relation to the GN. Key source references are frequently mentioned for each of the AG principles. Collaboration across sectors and scales has been more frequently mentioned (n = 31) followed by capacity development (n = 30) and coordination between stakeholders and levels (n = 27). Community involvement in environmental governance is reported (n = 26) followed by monitoring and feedback (n = 25) and exploring governance opportunities (n = 23). Leadership (n = 21) and accountability (17) are also reported for environmental governance in these regions.
TABLE 2 | Key principles of AG evolving in African and South Asian regions.
[image: Table 2]4.2.1 Collaboration across sectors and scales
The reviewed papers emphasize the importance of effective participation and collaboration of relevant actors to facilitate community-driven principles in AG approaches. Following previous research in this field, Yasmin et al. (2020), identified that community participation indicated that local actors’ experience and expertise led to better opportunities in decision-making processes in water governance in Bangladesh. Tuda et al. (2021) also identified how effective collaboration of diverse actors and multiple interactions foster AG of the Kenya-Tanzania transboundary marine socio-ecological systems that enhance cross-sectoral integration and create opportunities for multi-stakeholder bridging which is also found in water governance in South India (Vallury et al., 2022). Effective collaboration across sectors and scales initiatives had proven successful in enabling building leadership and trust among different stakeholders to minimize conflict and improve power sharing in a collaborative manner in cyclone management in India and Bangladesh (Walch, 2019; Choudhury et al., 2021). In addition, the authors (Djalante et al., 2011; Knüppe, 2011) argued that the participation of relevant actors at different levels and scales encouraged the coproduction of new knowledge which enabled to develop and increase adaptation strategies in natural hazards in Nepal and groundwater management in South Africa. Both formal and informal collaboration proved beneficial to the AG in water governance in India (Vallury et al., 2022). Formal collaboration facilitates regulatory capacity and access to financial and institutional resources, and informal collaboration fosters flexibility and trust in water governance processes in these regions (Evans et al., 2011; Tuda et al., 2021; Yasmin et al., 2022).
Moreover, Shinn (2016) and Yasmin et al. (2020) argue that collaboration between different actors and communities creates connections and involves trust-building to build a platform for conflict minimization and sharing of information between different groups, actors, and organizations in environmental governance in Botswana and water governance in Bangladesh. Tuda and colleagues (Tuda et al., 2019; Tuda et al., 2021), identified how consistency in collaboration and interaction across the planning, functioning, monitoring, and maintenance is essential in all stages of the adaptive water governance process and outcomes in East Africa, as also seen by Mirza, (2014) in South Asia. Successful collaboration is facilitated by bridges that link the multiple dimensions of an environmental problem and potential solutions (Shinn, 2016). These linkages often connect with relevant actors, coordinate governance actions, and disseminate knowledge and lessons learned through organizational and community networks in disaster management in India and Bangladesh (Walch, 2019; Choudhury et al., 2021). In Zambia, Pakistan, and Bangladesh, this approach may improve the institutional and management capacity of governance to support sustainable water resource management policies (Mian, 2014; Chomba et al., 2019; Yasmin et al., 2022).
4.2.2 Capacity development
A range of scholarship covering institutional collaboration, learning, and knowledge sharing accelerate AG’s efforts to foster and enhance capacity development in disaster management in South Asia (Walch, 2019; Choudhury et al., 2021), and health governance in Africa (Olsson et al., 2007). Capacity can be developed through community-run training courses, organizational partnerships, knowledge transfer through stakeholder collaboration, peer group mentoring, loans or gifts of equipment, and learning by doing both on and off the field in water governance in Zambia (Chomba et al., 2019) and wildfire management in South Africa (Niekerk, 2014). Evans et al. (2011) identified how long-term monitoring, donor investment, and capacity building by nongovernmental organizations are strengthening AG in the fisheries sector in Kenya. The review revealed an increasing focus on capacity development needs to strengthen relevant state and non-state actors’ capacity to make effective policy-making decisions and management approaches in Botswana, India, and Bangladesh (Shinn, 2016; Walch, 2019; Yasmin et al., 2022). Moreover, the reviewed papers demonstrated that capacity-building engagements can help Africa and South Asia develop effective governance structures and processes as well as innovative strategies (Cooper and Wheeler, 2015; Shinn, 2016; Walch, 2019; Yasmin et al., 2022).
4.2.3 Coordination between stakeholders and levels
Coordination between various stakeholders or polycentric governance (complex, multi-layered with multiple centres of decision-making) is effective in sustainable water governance in Bangladesh (Yasmin et al., 2022). Noveli and colleagues (Novellie et al., 2016; Novellie et al., 2017) revealed that polycentrism supported the resolution of nested across levels of governance, function, structured with multiple centres of power, and connected through networks in South African park management and water governance in Bangladesh (Yasmin et al., 2020; Yasmin et al., 2022) and disaster management in India (Walch, 2019). Choudhury et al. (2021) gathered evidence that multilevel institutions (local, regional, and national) adopt collaborative multi-loop social learning which significantly enhances community resilience to climate-induced disaster shocks and reduces gaps between local disaster governance capacities and responsibilities in Bangladesh. Djalante et al. (2011) and Walch, (2019) recognized AG as a useful strategy for dealing with uncertainty associated with climate-induced disasters in South Asia. Djalante et al. (2011) identified three main strategies of AG: nesting-multi-layered institutions; analytical deliberation–dialogue with different actors and institutional variety-active participation of state, non-state and community-based organizations in natural hazard management in Nepal. These three strategies are also identified in food security in South Africa (Pereira and Ruysenaar, 2012) and water resource management in East Africa (Tuda et al., 2019; Tuda et al., 2021). Further, the authors argue that AG seeks to integrate coordination across different institutional arrangements, political processes, and policy aspects of governance for accountability and legitimacy (Tuda et al., 2019; Tuda et al., 2021; Vallury et al., 2022). In the real world, active participation and collaboration are needed among various organizations, formal and informal institutions, actors, and stakeholders at every stage of environmental governance (Shinn, 2016).
4.2.4 Community involvement
The review argued that community-engaged AG is successful when it is consistent (planning, implementation, maintenance) diverse (variety of forms), and trustworthy. Djalante et al. (2011), Walch, (2019), and Choudhury et al. (2021) identified that building and strengthening community resilience/capacity to extreme climatic events requires an adaptive, innovative, and forward-looking approach to disaster management in Bangladesh, Nepal, and India. Mirza and others (Mirza, 2014; Bedi, 2019; Nixon et al., 2022; Vallury et al., 2022) discussed how active community participation, adequate financial support, and political will are essential for sustainable water management in India. In addition, stakeholder involvement is crucial to sustainable water and groundwater management in South Africa but is generally weak and barely acknowledged by government agents (Knüppe, 2011; Herrfahrdt-Pähle, 2013). Furthermore, Novellie et al. (2016) identified public participation as an imperative element of park management in South Africa, which is not reflected in national park management plans. On the other hand, Walch, (2019) and Choudhury et al. (2021) identified that the local community should be incorporated into the earliest stages of disaster management governance planning for sustainable disaster management in India and Bangladesh. The community actors have initiated the AG process in crisis health management in India and Bangladesh during the COVID-19 pandemic (Khan et al., 2020; Rao et al., 2020) and health governance in Africa (Olsson et al., 2007). Governance interventions should further be clearly co-designed to acknowledge and address the specific needs and context of the affected community and design stages by soliciting, then incorporating community feedback in natural resource management in Uganda (Sanginga et al., 2010) and water resource management in East Africa (Tuda et al., 2021). This governance intervention is also found in disaster management in India and Bangladesh (Walch, 2019; Choudhury et al., 2021). In contrast, where local actors are excluded from decision-making and governance processes, long-term governance outcomes may not be sustained in marine governance in Southern Kenya (Evans et al., 2011).
4.2.5 Monitoring and feedback
To address the current environmental challenges, stakeholders need access to information about the scope and character of the problems and potential solutions. According to (Shinn, 2016), social learning (values, experiences, debates, and decision-making processes) and knowledge sharing can serve as a strategy for dealing with environmental change and uncertainty in Botswana. Blekking et al. (2017) identified how continuous monitoring and clear feedback mechanisms for actors can lead to the improvement of urban food systems that are capable of mitigating shocks and stresses in Zambia. In a complex adaptive system, continuous learning and sharing of knowledge are necessary to keep up with uncertainty and change in natural hazard management in Nepal (Djalante et al., 2011). The authors (Mian, 2014; Walch, 2019; Choudhury et al., 2021) identified how a multilevel learning strategy incorporates local lessons learned from nature-triggered disasters and scaling up these lessons into national-level policy and practices for disaster management in South Asia. Flexible institutions allow feedback that enables learning from past experience and supports efficient practices and rules for water resource management in South Africa (Herrfahrdt-Pähle, 2013). Moreover, continuous monitoring and feedback mechanisms facilitate learning, highlight knowledge gaps, reveal the shortcomings of problems and knowledge, and create a culture of candidness and experimentation in the policy run in marine governance in southern Kenya (Evans et al., 2011) health system in Africa (Olsson et al., 2007) and multi-sectoral nutrition in Burkina Faso, Mali, Ethiopia, and Uganda (Pelletier et al., 2017; Niekerk, (2014)) pointed out that collecting, monitoring, and disseminating reliable socio-ecological essential information is not sufficient to change stakeholders’ and the public’s behaviour and should instead be coupled with initiatives targeting social capital and stakeholder engagement.
4.2.6 Exploring governance opportunities
AG recognizes and seizes windows of opportunities for governance transition and regime change (Knüppe, 2011). The review identified the process of AG was initiated in response to the present health crisis (COVID-19 pandemic) in India and Bangladesh (Khan et al., 2020; Rao et al., 2020) or past or impending crises such as natural disasters or resource management in both Africa and South Asia confirming a high reliance on devious moments for empirical governance change (Djalante et al., 2011; Novellie et al., 2016; Novellie et al., 2017; Walch, 2019; Choudhury et al., 2021). Yasmin et al. (2022) reveals how social movement creates pressure on governance to adopt more adaptive water governance in Bangladesh. However, the maintenance of AG is required to provide baseline and monitoring data for governance stakeholders about potential problems and their solutions in marine transboundary conservation in East Africa (Tuda et al., 2019; Tuda et al., 2021). Continuous monitoring and evaluation help to improve the decision-making process, increase transparency and accountability, and effective implementation of climate change policy in Pakistan (Mumtaz and Ali, 2019). These policies retain sufficient flexibility to align governance strategies with political and social contexts. Further, the successful creation and nurturing of governance opportunities requires flexibility, preparation, political shrewdness, and leadership.
4.2.7 Leadership
The reviewed scholarship demonstrated that effective leadership could help reframe environmental problems, coordinate organizational and financial support, build networks across actors and scales, and design and implement management interventions where resources and technology are scarce in climate resilience in Uganda (Cooper and Wheeler, 2015) and Pakistan (Mumtaz and Ali, 2019) and natural hazard management in Nepal (Djalante et al., 2011). Leadership can motivate the broader community to participate in planning and monitoring bodies or multiple, horizontally integrated governance subgroups in climate resilience in Uganda (Cooper and Wheeler, 2015). Walch (2019) found that committed political leadership is vital to reforming previous governance practices to create a more resilient and successful example of disaster management in India’s poorer provinces. According to some authors (Mian, 2014; Walch, 2019), leadership is essential to overcoming local government weaknesses towards achieving sustainable government processes and outcomes in Pakistan and India. The authors (Djalante et al., 2011; Choudhury et al., 2021) identified local leaders who can act as mediators and brokers to fill in the gaps where the government cannot function properly due to a lack of capacity, funding, capabilities, legitimacy and access in disaster management in Nepal and Bangladesh. Additionally, these local leaders facilitate the strengthening of networks and coordination of effective governance structures (Walch, 2019; Yasmin et al., 2020).
4.2.8 Accountability
Accountability is essential to develop rules that govern information flow and communication between natural resource organizations at multiple scales in South Africa (Novellie et al., 2016; Novellie et al., 2017). Bedi, (2019) identified how meaningful public participation and collaboration can enhance transparency and accountability in the water governance planning and decision-making process in Pakistan which is also essential in integrated water management in South Africa (Herrfahrdt-Pähle, 2013). The government should bear accountability to ensure stakeholder participation in environmental planning and resource allocation in climate resistance in Uganda (Cooper and Wheeler, 2015), railroad mega projects in Kenya, and Ethiopia (Carrai, 2021), water governance in Bangladesh (Yasmin et al., 2022). According to Cooper and Wheeler, (2015) critical evaluation and monitoring provide better transparency and accountability to link information to decision-making over multiple scales in Uganda’s climate resilience, which is also essential for ensuring multi-sectoral nutrition in Burkina Faso, Mali, Ethiopia, and Uganda (Pelletier et al., 2017).
This is combined with AG strategies to ensure governance effectiveness is maintained over a long period of time. The review identified there are lots of governance challenges that hinder the implementation of AG in these regions. It also identified various governance opportunities that may be mobilized and purposefully shaped by various groups of stakeholders willing and able to mobilize formal and informal networks and resources.
4.3 Challenges and opportunities in AG towards environmental governance sustainability
In Africa and South Asia, AG principles and attributes face significant challenges to capacity building and organizational inactivity. These significant challenges are associated with persistent institutional barriers, political will, shared power, trust, and lack of relevant actors’ capacity. These barriers continue to hinder AG principles application. Table 3 highlights the institutional challenges reported by 32 reviewed papers in Africa and South Asia. As a result of this review, seven institutional challenges have been identified that are multifaceted in the emergence of AG. Further we order these institutional challenges according to the number of times they are mentioned in the reviewed papers. Key source references are frequently mentioned for each of the institutional challenges. Institutional coordination has been more frequently reported (n = 32) followed by challenges related to political will (n = 30) and institutional mismatch (n = 26). Institutional challenges related to monitoring and feedback, finance and guidelines for acute plans are reported equal time (n = 24) followed by skill and capacities (n = 22) and accountability (n = 21).
TABLE 3 | Key institutional challenges in AG interventions towards environmental sustainability.
[image: Table 3]4.3.1 Institutional coordination
Lack of coordination and fragmented institutions and power differentials among bureaucrats and civil society organizations is a persistent problem for organizational capacity building and implementing AG principles both in South Asia and Africa (Evans et al., 2011; Mian, 2014; Novellie et al., 2016; Bedi, 2019; Khan et al., 2020; Choudhury et al., 2021; Yasmin et al., 2022). Lack of long-term relationships and trust among different actors inhibits social learning activities in environmental health governance in Africa (Olsson et al., 2007). The existence of external and institutional coordination may fail due to the active participation of local stakeholders in natural hazard management in Nepal (Djalante et al., 2011). Increasing the adaptive capacity of trans-boundary water resource governance in Africa may be improved by vertical (multi-level), horizontal (bottom-up), and upstream and downstream coordination between stakeholders and marginalized communities (Tuda et al., 2021).
4.3.2 Political will
Lack of political devolution and legitimate intent to share power are the most identified challenges inhibiting AG. Lack of power-sharing, the nature of local politics, and existing forms of bureaucracy limit the success of AG in these regions (Evans et al., 2011; Cooper and Wheeler, 2015; Tuda et al., 2019; Choudhury et al., 2021). Lack of political will and policy clarity along with difficulties in coordinating institutions are major obstacles to operationalizing AG in these regions (Olsson et al., 2007; Mirza, 2014). Local-level politics and decision-making dynamics facilitate a contextualized understanding of the underlying causes of institutional mismatches and lack of coordination between different stakeholders (Evans et al., 2011; Choudhury et al., 2021). Central governance with rigid bureaucracies, weak institutions, scant or no accountability or transparency, tight information controls, and corruption may hinder AG structures and processes of marine governance in Sub-Saharan Africa (Cooper and Wheeler, 2015). However, the shift in decentralization and capacity development of governance is significantly influencing power dynamics and decision-making processes in resource management in these regions (Evans et al., 2011; Yasmin et al., 2022).
4.3.3 Institutional mismatch
Choudhury et al. (2021) identified three forms of mismatch such as spatial (financial, technical), temporal (inability of an institution to respond rapidly to a crisis in real-time), and functional (lack of adequate staff, equipment, and training, etc.) which hinder institutional capacity in disaster management in Bangladesh. Institutional mismatch also found in natural resource management in South Africa (Novellie et al., 2016; Novellie et al., 2017). Local-level multi-sectoral coordination between different formal, informal, quasi-informal, and civil society organizations may help overcome functional, spatial, and temporal mismatches in disaster management and disaster risk reduction governance in Bangladesh (Choudhury et al., 2021). Bridging organizations (NGOs, civil society), network formation, and leadership play a significant role in institutional capacity development and reducing institutional mismatches (Mumtaz and Ali, 2019; Choudhury et al., 2021).
4.3.4 Monitoring and feedback
Lack of regular monitoring and/or feedback on environmental changes is subsequently flagged as a problem in AG processes in extreme climate events management in these regions (Evans et al., 2011; Mian, 2014; Cooper and Wheeler, 2015; Choudhury et al., 2021). Weak monitoring systems hamper effective water resource management in South Africa (Knüppe, 2011) transboundary marine resources management in East Africa (Tuda et al., 2019; Tuda et al., 2021), and water management in India and Pakistan (Mian, 2014; Nixon et al., 2022). Lack of investment in monitoring infrastructure, unreliable monitoring, and marginalization of local communities hinder monitoring activities. Moreover, a lack of continuous monitoring and feedback may hamper natural resource management and extreme climatic event management in South Asia and Africa (Djalante et al., 2011; Evans et al., 2011). Evans et al. (2011) identified how long-term marine monitoring systems excluded indicators related to complex system resistance due to centralized government structures and narrow political priorities in water governance in Kenya. However, a flexible institution allows feedback and enables learning from past experiences and supports actors to rapidly identify ineffective practices and rules and the need to change in resource management in Africa (Herrfahrdt-Pähle, 2013).
4.3.5 Finance and guidelines for acute plans
Lack of adequate finance and stakeholder involvement in financing and continuity of funding is one of the major persistence challenges in these regions (Varma et al., 2014; Yasmin et al., 2022). Lack of funding hinders multi-actor participation, collaboration, and knowledge exchange, reducing the adaptability of governance. Tuda et al. (2019) revealed that a lack of financial sustainability is one of the major operational challenges in transboundary water governance in Kenya and Tanzania. However, the experience from AG shows that the higher levels of government need to provide considerably more technical and financial support to agencies and organizations operating at the lower levels of governance for sustainability (Djalante et al., 2011). Besides these, the absence of guidelines for implementing plans is also a significant barrier in environmental governance. This indicates a need for continued donor engagement and guidance to address future challenges and capacity development of environmental governance.
4.3.6 Skill and capacities
AG approaches with inclusive community support, capable participation, and bridging structures are unlikely to succeed without considering planning and implementing capacities of governance, such as adequate human and financial resources, and management and action capacities (Knüppe, 2011; Bedi, 2019). An AG’s success is often hampered by stakeholders’ lack of skills and capacities to manage the organization or deal with concerns of water governance in Africa (Chomba et al., 2019). This results in losing interest in such governance structures formed to manage environmental issues and eventually people are not able to sustain such organizations (Bedi, 2019). Training, mutual learning, and knowledge exchange may increase the skill and capacities of relevant actors in decision-making and implementing resource management decisions (Bedi, 2019; Chomba et al., 2019).
4.3.7 Accountability
Lack of accountability and procedures for holding actors accountable is one of the major institutional challenges in implementing AG effectively. Unclear policies, lack of participation, complex community ties, and corruption limit accountability. In the study of water governance in South Africa Herrfahrdt-Pähle, (2013) identified accountability and transparency increase the predictability of system behaviour which creates trust and confidence in institutions and organizations which is also applicable to water governance in South Asia (Djalante et al., 2011; Pereira and Ruysenaar, 2012; Yasmin et al., 2022). Accountability increases the stability and predictability of the social system and its functioning, which is a counterbalance to uncertain socio-ecological systems (Herrfahrdt-Pähle, 2013). The review also identified that a lack of downward accountability and a lack of transparency in the division of rules has hindered the decentralization of governance in natural resource management in Africa and South Asia (Herrfahrdt-Pähle, 2013; Mian, 2014; Yasmin et al., 2022).
This review argues that building and strengthening governance capacity for environmental management requires adaptive, innovative, and flexible approaches to mobilize and prioritize resources to meet the emerging need for unpredictable and complex systems. Applying the AG framework in the reviewed papers we documented four novel contributions to sustainable environmental governance in Africa and South Asia. The manifestation of nested and multi-level institutional structures at all scales helps to overcome the institutional mismatch and facilitates the capacity-building process. The active participation of stakeholders in the decision-making process and the implementation of decisions at a local, regional and national level. Social learning and innovation using a strategy to continually deal with environmental change and uncertainty and scaling up these learnings into national policy and practices. Formal and informal networks create connections and involve trust-building to build a platform for conflict minimization and sharing of information between different groups, actors, and organizations.
4.4 Emerging and proposed AG attributes identified in research on the African and South Asian region
This systematic review identified 8 AG principles and 27 adaptive attributes in Africa and South Asia through coding and organizing themes from the coding. These principles and attributes are also identified in GN contexts. Environmental governance in the GN has the necessary resources, innovative ideas, and processes to frame environmental problems and possible solutions. On the other hand, South Asia and Africa have limited resources, institutional capacity and innovative ideas to frame environmental problems and solutions. Moreover, AG is an emerging concept in environmental governance in these regions. Many of the reviewed papers revealed key emerging attributes in environmental governance and improved by applying them in the real world. In the meantime, some reviewed papers found several challenges to implementing AG in these regions. These challenges need to be addressed critically to minimize them. To address these challenges, the reviewed papers suggested some attributes necessary to enhance adaptive capacity and sustainable resource management. Based on the theme from the coding, we identified two key domains of adaptive attributes: “emerging attributes” and “proposed attributes”. Emerging attributes represent the characteristics of improving current government structures and processes. On the other hand, to minimize challenges and improve adaptation capacity, the reviewed papers suggested the proposed attributes. Yasmin et al. (2020) highlighted the emerging and proposed attributes for sustainable water governance in the GS. In this paper, we identified the percentage of each emerging and proposed attribute in Africa and South Asian contexts by line-by-line coding and ordered them according to 8 AG principles. These principles and attributes of AG are highlighted in Table 4. The percentage of attributes is calculated separately from total papers from Africa and South Asia. These attributes are interconnected and provide a platform for guiding interventions towards sustainability of environmental governance.
TABLE 4 | Emerging and proposed AG attributes identified from research on the South Asian and African region.
[image: Table 4]4.4.1 Collaboration across sectors and scales
To develop cross-sectoral integration, collaboration between sectors and scales builds connections and enhances trust. It creates opportunities and bridges for multi-level environmental governance. Multilevel and cross-scale adaptive attributes are being proposed (82.3%) in Africa because rigid top-down control or capture of management decision making challenges environmental governance to adapt to a multilevel and cross-scale governance structure. In South Asia multi-level adaptive attributes are emerging (78.6%) and are being proposed (78.6%). Because, in disaster management government organizations, NGOs, civil society and local people collaborate and interact with each other during cyclones, but in resource management, these integrations are missing. Top-down controls interfere with governance accountability, efficiency, and flexible collaboration between different government organizations and stakeholders. As Kuzdas et al. (2015), the absence of integrated and collaborative governance hinders sustainable water governance in Central America. Moreover, top-down control reduces relevant stakeholders’ adaptive decision making and rigidifies resource distribution and access. Adaptive decision making and resource distribution and access attributes are proposed in Africa (76.5% and 88.2%) and South Asia (78.6% and 85.7%). Lack of political commitment, accountability, and corruption hinder adaptive decision making and resource access in Africa and South Asia. Demand-driven strategies (bottom-up approach) or mixed approach is proposed to involve stakeholders in decision-making, access resources and develop stakeholder capacity (82.3% and 71.4%). Bottom-up approach involves local stakeholders in the decision-making process to build trust among different stakeholders, encourage collaborative power-sharing and assist in resolving conflicts in natural disaster management in Indonesia (Butler et al., 2014; Bakkour et al., 2015).
4.4.2 Capacity development
In Africa and South Asia, a flexible, integrated, and participatory governance structure is needed to involve local stakeholders in contributing to adaptive decision-making and in instigating demand-driven bottom-up initiatives (planning and implementing) (Nastar, 2014; Benson et al., 2015). This attribute is a proposed attribute (100% and 92.8%) in these regions. Institutional coordination, networks (formal and informal), tailor-made training, and knowledge sharing through collaboration accelerate and enhance the capacity of organizations to improve environmental governance. Social networks (formal and informal) are emerging (94.1% and 92.8%) attributes in these regions. NGOs, donor agencies, and civil society in Africa and South Asia strive to establish formal and informal environmental governance networks. Local stakeholders’ capacity and skills are proposed attributes in Africa (94.1%) and South Asia (92.8%). Tailor-made training and knowledge sharing can enhance local stakeholders’ capacity and skills.
4.4.3 Coordination between stakeholders and level
Polycentric institutions are essential for effective governance strategies and distribution of power over environmental decision-making across different levels of stakeholders that can respond to change (Folke et al., 2005; Pahl-Wostl, 2009). Polycentric institutions are a proposed attribute (82.3% and 78.6%) in Africa and South Asia. This involves multiple decision-making centres combined with decentralization to distribute power and authority across a variety of scales. Transnational donors provide key guidance and financial support to emerging polycentric institutions. According to researchers (Rijke et al., 2012; Hurlbert and Gupta, 2017), polycentric institutions offer better governance through the involvement of multiple stakeholders, accountability, and fair sharing of resources. Successful implementation of a polycentric approach requires bottom-up learning and strategies for scaling up local learning and context-specific strategies, as well as establishing strong connections between science and policy. In South Asia and Africa, as proposed attributes context-specific strategies have been identified (78.6% and 78.6% respectively). A study by Janssen and van der Voort (2016), showed that polycentric systems can be incorporated with bottom-up initiatives and strategies for scaling up local initiatives in GS. Clark and Semmahasak, (2013) emphasized that polycentric approaches including multilevel systems were necessary to connect different actor groups (Clark and Semmahasak, 2013). These approaches were necessary to establish formal and informal networks, develop cross-scale interactions, encourage shared understanding, and support the scaling-up of innovations in water governance in north-west Thailand.
4.4.4 Community involvement
Dietz et al. (2003) identified that adaptive governance requires community involvement at different levels. This facilitates broad community participation to formulate locally appropriate rules, actions, and conflict resolution processes. A variety of context-specific rules and regulations (82.3% and 78.6%) have been proposed, which require effective action plans based on the local area to be implemented. Stakeholder diversity and engagement in decision making processes is emerging (88.2%) in Africa whereas it is a proposed attribute in South Asia (78.6%). Community involvement in inclusive decision making and implementation is a proposed attribute in Africa (94.1%) and South Asia (100%). Centralized state bureaucracies are unwilling to share decision-making power with community participants, which results in a failure to develop stakeholders’ capacity and foster community-facilitated planning and implementation.
4.4.5 Monitoring and feedback
Continuous monitoring and feedback is essential to identify ineffective practices and rules and the need to change environmental governance in these regions. Bridging organizations (NGOs, civil society) play a significant role in upscaling social learning and innovation in these regions whereas experimentation is being proposed attributes in Africa (82.3%) and South Asia (78.6%). Innovation is a proposed attribute in Africa (88.2%) and South Asia (78.6%).
4.4.6 Exploring governance opportunities
Exploring governance opportunities through development strategies (avoiding ideological and institutional dependencies, national and international led strategies) are proposed attributes (58.8% and 71.4%) in these regions. The socio-economic, political and institutional context of Africa and South Asia is different from GN and requires context-specific strategies for environmental sustainability.
4.4.7 Leadership and accountability
Local leaders can act as mediators and brokers to fill in the gaps where the government cannot function properly. This is due to a lack of capacity, funding, capabilities, legitimacy and access to resources. Leadership is proposed as adaptive attributes in these regions (88.2%, 78.6%) although leadership is critical for overall adaptation and resilience of environmental governance. Political and institutional accountability is essential for decentralization of governance structures and increases adaptive capacity which is a proposed attribute (100%) in these regions. Unclear policies, lack of community participation and corruption limit accountability. Lack of downward accountability and clarity in roles division has impeded environmental governance sustainability.
It is evident that existing forms of bureaucracy, lack of power sharing and local politics limit the emergence of multi-level and polycentric adaptive attributes in Africa and South Asia. According to this review, AG requires multiscale and polycentric governance that involves local stakeholders in decision making, implementation, and access to resources. Institutional collaboration, capacity development, context-specific strategies, leadership and accountability are crucial for maintaining a sustainable environment. NGOs, donor agencies and civil society play a significant role in environmental governance to adopt integrated, flexible and participatory governance, develop social networks, innovate and share knowledge. AG is born in GN where environmental governance allows for broad participation and experimentation to harmonize the system at different levels and scales (Chaffin et al., 2014). This establishes a culture of learning that increases knowledge generation and sharing across a multi-level governance structure. In order to involve local communities, promote innovative ideas, and scale up local knowledge, multi-level learning and social networks are crucial adaptive attributes for sustainable and adaptive environmental governance in these regions.
To promote sustainable environmental governance, the governance institutions in GN have a long history, established capacity and culture, prior political relationships, and responsibilities (Chaffin et al., 2014). In Africa and South Asia, lack of institutional capacity, resources, infrastructure, political will and leadership reduce environmental governance adaptive capacity. Strong leadership and accountability are significant attributes of AG’s emergence. Academics, development agencies and policymakers continue to be attracted to AG approaches to environmental governance. Environmental governance needs to be more adaptive, flexible and collaborate with stakeholders at various levels to facilitate the adoption of AG. Using a systematic literature review, this study identified how AG principles emerged and how the concept is being adapted in the South Asian and African regions. This review describes how AG approaches can contribute to sustainable environmental management, what challenges they may face in AG adoption, and how they mitigate them.
4.4.8 Concluding remarks
According to the review, AG principles are embraced in both GN and GS, with some differences in understanding and implementation due to capacity levels. Adaptation of AG principles and attributes faces significant institutional challenges in capacity building and organizational inactivity in GS. The significant challenges associated with persistent institutional barriers, political will, sharing power, trust, and lack of relevant actors’ capacity continue to hinder the application of AG principles. Though our review thus supported the tradition of previous conceptual work in AG following Yasmin et al. (2020) which acknowledges the need for flexibility, resilience, and willingness and capacity for change, we also extended a real-world practice, context-sensitive approach to support the emergence of AG in Africa and South Asia. We identified eight principles of AG such as collaboration across sectors and scales, capacity development, coordination between stakeholder and level, community involvement, monitoring and feedback, exploring governance opportunity, leadership, and accountability emergence in these regions. Implementing the AG framework in these regions is challenged but civil society organizations, NGOs and donor agencies as pressure groups are employing force to receive new learning and innovation and make environmental governance more flexible and adaptive.
The review also highlights the emerging and proposed attributes of AGs at the ground level for handling different SESs, as well as the pathways to addressing real-world challenges. The review identified key emerging attributes of AG such as formal and informal network, social learning and community engagement that are practiced in governance structure and processes in GS. On the other hand, integrated, flexible and participatory governance, context-specific strategies, accountability, and capacity development are proposed attributes in these areas. Multilevel and polycentric attributes are both emerging and proposed in these regions. These attributes of AG are interconnected and can be modified to shape the environmental governance system toward sustainability. This article demonstrated each of the attribute’s particular manifestations and nuances in Africa and South Asian context though these attributes generally derive from GN contexts. These attributes can provide a guiding framework for AG scholarship considering how to support the investigation of different structures and processes of governance at different SESs. Further researchers need to investigate how AG can be applied to environmental and resource management (waste, water, energy) in the context of GS.
DATA AVAILABILITY STATEMENT
The datasets presented in this study can be found in online repositories. The names of the repository/repositories and accession number(s) can be found in the article/Supplementary Material.
AUTHOR CONTRIBUTIONS
SA: Writing–review and editing, Writing–original draft, Visualization, Validation, Software, Resources, Methodology, Investigation, Funding acquisition, Formal Analysis, Data curation, Conceptualization. JE: Writing–review and editing, Supervision.
FUNDING
The author(s) declare that no financial support was received for the research, authorship, and/or publication of this article.
PUBLISHER’S NOTE
All claims expressed in this article are solely those of the authors and do not necessarily represent those of their affiliated organizations, or those of the publisher, the editors and the reviewers. Any product that may be evaluated in this article, or claim that may be made by its manufacturer, is not guaranteed or endorsed by the publisher.
SUPPLEMENTARY MATERIAL
The Supplementary Material for this article can be found online at: https://www.frontiersin.org/articles/10.3389/fenvs.2024.1372157/full#supplementary-material
REFERENCES
 Abubakar, I. R., Maniruzzaman, K. M., Dano, U. L., AlShihri, F. S., AlShammari, M. S., Ahmed, S. M. S., et al. (2022). Environmental sustainability impacts of solid waste management practices in the Global South. Int. J. Environ. Res. Public Health 19, 12717. doi:10.3390/ijerph191912717
 Bakkour, G. E., Jean-Claude, T., Robert, K., Wulan, M. E. T., Budi, P., and Prihatminingtyas, B. (2015). The adaptive governance of natural disaster systems: insights from the 2010 Mount Merapi eruption in Indonesia. Int. J. Disaster Risk Reduct. 13, 167–188. doi:10.1016/j.ijdrr.2015.05.006
 Bedi, C. (2019). Adaptive governance in a changing climate situation: exploring a practical approach to manage depleting water resources in Gurgaon, India. Jindal Glob. Law Rev. 10, 49–60. doi:10.1007/s41020-019-00088-z
 Benson, D., Gain, A. K., and Rouillard, J. J. (2015). Water governance in a comparative perspective: from IWRM to a ‘nexus’ approach?Water Altern. 8 (1), 756–773. 
 Biesbroek, G. R., Klostermann, J. E. M., Termeer, CJAM, and Kabat, P. (2013). On the nature of barriers to climate change adaptation. Reg. Environ. Change 13, 1119–1129. doi:10.1007/s10113-013-0421-y
 Blekking, J., Tuholske, C., and Evans, T. (2017). Adaptive governance and market heterogeneity: an institutional analysis of an urban food system in sub-Saharan Africa. Sustainability 9 (12), 2191. doi:10.3390/su9122191
 Braun, V., and Clarke, V. (2006). Using thematic analysis in psychology. Qual. Res. Psychol. 3 (2), 77–101. doi:10.1191/1478088706qp063oa
 Brosius, J. P., Tsing, A. L., and Zerner, C. (2005). Communities and conservation: histories and politics of community-based natural resource management - globalization and the environment (hardback). US: Alta Mira Press. 
 Butler, J. R. A., Suadnya, W., Puspadi, K., Sutaryono, Y., Wise, R. M., Skewes, T. D., et al. (2014). Framing the application of adaptation pathways for rural livelihoods and global change in eastern Indonesian islands. Glob. Environ. Change 28, 368–382. doi:10.1016/j.gloenvcha.2013.12.004
 Carrai, M. A. (2021). Adaptive governance along Chinese-financed BRI railroad megaprojects in East Africa. World Dev. 141 (C), 105388. doi:10.1016/j.worlddev.2020.105388
 Chaffin, B. C., Gosnell, H., and Cosens, B. A. (2014). A decade of adaptive governance scholarship. Ecol. Soc. 19, 1–13. doi:10.5751/ES-06824-190356
 Chomba, M. J., Hill, T., Nkhata, B., and Nel, A. (2019). A social exchange analysis of adaptive governance in water allocation processes, the kafue flats, Zambia. Int. J. Commons 13, 949–961. doi:10.5334/ijc.900
 Choudhury, M., Haque, C. E., and Doberstein, B. (2021). Adaptive governance and community resilience to cyclones in coastal Bangladesh: addressing the problem of fit, social learning, and institutional collaboration. Environ. Sci. Policy 124, 580–592. doi:10.1016/j.envsci.2021.08.007
 Clark, J. R. A., and Semmahasak, C. (2013). Evaluating adaptive governance approaches to sustainable water management in north-west Thailand. Environ. Manag. 51, 882–896. doi:10.1007/s00267-012-9993-4
 Cleaver, F., and Whaley, L. (2018). Understanding process, power, and meaning in adaptive governance: a critical institutional reading. Ecol. Soc. 23, art49. doi:10.5751/es-10212-230249
 Cooper, S. J., and Wheeler, T. (2015). Adaptive governance: livelihood innovation for climate resilience in Uganda. Geoforum 65, 96–107. doi:10.1016/j.geoforum.2015.07.015
 Cosens, B. A., Craig, R. K., Hirsch, S. L., Tony Arnold, C. A., Benson, M. H., Decaro, D. A., et al. (2017). The role of law in adaptive governance. Ecol. Soc. 22 (1), 30. doi:10.5751/es-08731-220130
 Dietz, T., Ostrom, E., and Stern, P. C. (2003). The struggle to govern the commons. Science 302 (5652), 1907–1912. doi:10.1126/science.1091015
 Djalante, R., Holley, C., and Thomalla, F. (2011). Adaptive governance and managing resilience to natural hazards. Nat. Hazards 2, 1–14. doi:10.1007/s13753-011-0015-6
 EFSAS (2021). Environmental degradation in South Asia and China’s belt and road initiative introduction. Netherlands: European Foundation for South Asian Studies, 1–16. Available from: https://policycommons.net/artifacts/1993467/environmental-degradation-in-south-asia-and-chinas-belt-and-road-initiative-introduction/2745232/. 
 Ekstrom, J. A., and Young, O. R. (2009). Evaluating functional fit between a set of institutions and an ecosystem. Ecol. Soc. 14, art16. doi:10.5751/es-02930-140216
 Evans, L. S., Brown, K., and Allison, E. H. (2011). Factors influencing adaptive marine governance in a developing country context: a case study of Southern Kenya. Ecol. Soc. 16, art21. doi:10.5751/es-04084-160221
 Falayi, M., Gambiza, J., and Schoon, M. (2021). A scoping review of environmental governance challenges in southern Africa from 2010 to 2020. Environ. Conserv. 48, 235–243. doi:10.1017/s0376892921000333
 Folke, C. (2006). Resilience: the emergence of a perspective for social-ecological systems analyses. Glob. Environ. Change 16, 253–267. doi:10.1016/j.gloenvcha.2006.04.002
 Folke, C., Hahn, T., Olsson, P., and Norberg, J. (2005). Adaptive governance of social-ecological systems. Annu. Rev. Environ. Resour. 30, 441–473. doi:10.1146/annurev.energy.30.050504.144511
 Herrfahrdt-Pähle, E. (2013). Integrated and adaptive governance of water resources: the case of South Africa. Reg. Environ. Change 13, 551–561. doi:10.1007/s10113-012-0322-5
 Hurlbert, M., and Gupta, J. (2017). The adaptive capacity of institutions in Canada, Argentina, and Chile to droughts and floods. Reg. Environ. Change 17, 865–877. doi:10.1007/s10113-016-1078-0
 Janssen, M., and Van Der Voort, H. (2016). Adaptive governance: towards a stable, accountable and responsive government. Gov. Inf. Q. 33 (1), 1–5. doi:10.1016/j.giq.2016.02.003
 Karpouzoglou, T., Dewulf, A., and Clark, J. (2016). Advancing adaptive governance of social-ecological systems through theoretical multiplicity. Environ. Sci. Policy 57, 1–9. doi:10.1016/j.envsci.2015.11.011
 Khan, M., Roy, P., Matin, I., Rabbani, M., and Chowdhury, R. (2020). An Adaptive governance and health system response for the COVID-19 emergency. World Dev. 137, 105213. doi:10.1016/j.worlddev.2020.105213
 Knüppe, K. (2011). The challenges facing sustainable and adaptive groundwater management in South Africa. Water 37, 67–80. doi:10.4314/wsa.v37i1.64110
 Kuzdas, C., Wiek, A., Warner, B., Vignola, R., and Morataya, R. (2015). Integrated and participatory analysis of water governance regimes: the case of the Costa Rican dry tropics. World Dev. 66, 254–268. doi:10.1016/j.worlddev.2014.08.018
 Lazo, D. P. L., and Gasparatos, A. (2019). Sustainability transitions in the municipal solid waste management systems of Bolivian cities: evidence from La Paz and Santa Cruz de la Sierra. Sustainability 11, 17. doi:10.3390/su11174582
 Lemos, M. C., and Agrawal, A. (2006). Environmental governance. Annu. Rev. Environ. Resour. 31, 297–325. doi:10.1146/annurev.energy.31.042605.135621
 Li, W., and Puppim de Oliveira, J. A. (2021). Environmental governance for sustainable development in Asia. J. Environ. Manag. 290, 112622. doi:10.1016/j.jenvman.2021.112622
 Mbaku, J. (2020). Good and inclusive governance is imperative for Africa's future. United States of America: Brookings Institution, 23–33. Available from: https://policycommons.net/artifacts/4140695/good-and-inclusive-governance-is-imperative-for-africas-future/4949330/. 
 Mian, S. (2014). Pakistan’s Flood Challenges: an assessment through the lens of learning and adaptive governance. Environ. Policy Gov. 24 (6), 423–438. doi:10.1002/eet.1659
 Mirza, M. M. Q. (2014). Climate change, adaptation and adaptive governance in water sector in South Asia. Canada: C/o-Department of Physical and Environmental Sciences, 1–19. 
 Moher, D., Liberati, A., Tetzlaff, J., and Altman, D. G. (2009). Preferred reporting items for systematic reviews and meta-analyses: the PRISMA statement. PLoS Med. 6 (7), e1000097. doi:10.1371/journal.pmed.1000097
 Mumtaz, M. H., and Ali, S. (2019). Adaptive governance and sub-national climate change policy: a comparative analysis of khyber pukhtunkhawa and Punjab provinces in Pakistan. Complex. Gov. Netw. 5 (1), 81–105. doi:10.20377/cgn-68
 Munene, M. B., Swartling, Å. G., and Thomalla, F. (2018). Adaptive governance as a catalyst for transforming the relationship between development and disaster risk through the Sendai Framework?Int. J. Disaster Risk Reduct. 28, 653–663. doi:10.1016/j.ijdrr.2018.01.021
 Nastar, M. (2014). What drives the urban water regime? An analysis of water governance arrangements in Hyderabad, India. Ecol. Soc. 19, art57. doi:10.5751/es-06570-190257
 Niekerk, D. V. (2014). From burning to learning: adaptive governance to wildfires in the Northnorth-west province of South Africa. J J. Hum. Ecol. 48 (2), 329–339. doi:10.1080/09709274.2014.11906802
 Nixon, R., Khan, B., Birkenholtz, T., Lee, L., and Mian, I. A. (2022). Social influence shapes adaptive water governance: empirical evidence from northwestern Pakistan. Ecol. Soc. 27, art37. doi:10.5751/es-13546-270337
 Novellie, P., Biggs, H., and Roux, D. (2016). National laws and policies can enable or confound adaptive governance: examples from South African national parks. Environ. Sci. Policy 66, 40–46. doi:10.1016/j.envsci.2016.08.005
 Novellie, P., Birss, C., Cowell, C., Kerley, G. I. H., Peinke, D., Pfab, M., et al. (2017). Adaptive governance of cape mountain zebra, can it work?South Afr. J. Wildl. Res. 47, 79–91. doi:10.3957/056.047.0079
 Olsson, P., Folke, C., Galaz, V., Hahn, T., and Schultz, L. (2007). Enhancing the fit through adaptive co-management: creating and maintaining bridging functions for matching scales in the Kristianstads Vattenrike Biosphere Reserve, Sweden. Ecol. Soc. 12, art28. doi:10.5751/es-01976-120128
 Ouyang, J., Zhang, K., Wen, B., and Lu, Y. (2020). Top-down and bottom-up approaches to environmental governance in China: evidence from the river chief system (RCS). Int. J. Environ. Res. Public Health 17, 7058–7123. doi:10.3390/ijerph17197058
 Pahl-Wostl, C. (2009). A conceptual framework for analysing adaptive capacity and multi-level learning processes in resource governance regimes. Glob. Environ. Change 19, 354–365. doi:10.1016/j.gloenvcha.2009.06.001
 Pelletier, D., Sanou, D., Gervais, S., and Tumwine, J. (2017). Boundary - spanning actors in complex adaptive governance systems: the case of multisectoral nutrition. Int. J. Health Plann Manage 33 (1), e293–e319. doi:10.1002/hpm.2468
 Pereira, L. M., and Ruysenaar, S. (2012). Moving from traditional government to new adaptive governance: the changing face of food security responses in South Africa. Food Secur. 4, 41–58. doi:10.1007/s12571-012-0164-5
 Petticrew, M., and Roberts, H. (2006). Systematic reviews in the social sciences: a practical guide. 1st eds. Blackwell Publishing. 
 Rao, N. V., Prashanth, N. S., and Hebbar, P. B. (2020). Beyond numbers, coverage and cost: adaptive governance for post-COVID-19 reforms in India. BMJ Glob. Health 6, e004392–e004396. doi:10.1136/bmjgh-2020-004392
 Redman, C. L., Grove, J. M., and Kubyl, L. H. (2004). Integrating social science into the long-term ecological research (LTER) network: social dimensions of ecological change and ecological dimensions of social change. Ecosystems 7, 161–171. doi:10.1007/s10021-003-0215-z
 Rijke, J., Brown, R., Zevenbergen, C., Ashley, R., Farrelly, M., Morison, P., et al. (2012). Fit-for-purpose governance: a framework to make adaptive governance operational. Environ. Sci. Policy 22, 73–84. doi:10.1016/j.envsci.2012.06.010
 Sanginga, P. C., Kamugisha, R. N., and Martin, A. M. (2010). Strengthening social capital for adaptive governance of natural resources: a participatory learning and action research for bylaws reforms in Uganda. Soc. Nat. Resour. Int. J. 23 (8), 695–710. doi:10.1080/08941920802653513
 Schmidt, L., Prista, P., Saraiva, T., O’Riordan, T., and Gomes, C. (2013). Adapting governance for coastal change in Portugal. Land use policy 31, 314–325. doi:10.1016/j.landusepol.2012.07.012
 Sharma-Wallace, L., Velarde, S. J., and Wreford, A. (2018). Adaptive governance good practice: show me the evidence. J. Environ. Manag. 222, 174–184. doi:10.1016/j.jenvman.2018.05.067
 Shinn, J. E. (2016). Adaptive environmental governance of changing social-ecological systems: empirical insights from the Okavango Delta, Botswana. Glob. Environ. Change 40, 50–59. doi:10.1016/j.gloenvcha.2016.06.011
 Sierra, J., and Suárez-Collado, Á. (2021). Understanding economic, social, and environmental sustainability challenges in the global south. Sustainability 13, 1–17. doi:10.3390/su13137201
 Tuda, A. O., Kark, S., and Newton, A. (2019). Exploring the prospects for adaptive governance in marine transboundary conservation in East Africa. Mar. Policy 104, 75–84. doi:10.1016/j.marpol.2019.02.051
 Tuda, A. O., Kark, S., and Newton, A. (2021). Polycentricity and adaptive governance of transboundary marine socio-ecological systems. Ocean Coast. Manag. 200, 105412. doi:10.1016/j.ocecoaman.2020.105412
 Vallury, S., Shin, H. C., Janssen, M. A., Meinzen-Dick, R., Kandikuppa, S., Rao, K. R., et al. (2022). Assessing the institutional foundations of adaptive water governance in South India. Ecol. Soc. 27, art18. doi:10.5751/es-12957-270118
 Varma, N., Kelkar, U., Bhardwaj, S., Singh, P., and Mishra, A. (2014). Climate change, disasters and development: testing the waters for adaptive governance in India. Vis. J. Bus. Perspective 18, 327–338. doi:10.1177/0972262914551664
 Walch, C. (2019). Adaptive governance in the developing world: disaster risk reduction in the State of Odisha, India. Clim. Dev. 3, 238–252. doi:10.1080/17565529.2018.1442794
 Yasmin, T., Farrelly, M., and Rogers, B. C. (2020). Adaptive governance: a catalyst for advancing sustainable urban transformation in the global South. Int. J. Water Resour. Dev. 36 (5), 818–838. doi:10.1080/07900627.2019.1611548
 Yasmin, T., Farrelly, M. A., Rogers, B. C., Krause, S., and Lynch, I. (2022). Hybrid and multi-level adaptive governance for sustainable urban transformations in the Global South: a secondary city case study. Front. Water Built Environ. 4, 756273. doi:10.3389/frwa.2022.756273
Conflict of interest: The authors declare that the research was conducted in the absence of any commercial or financial relationships that could be construed as a potential conflict of interest.
Copyright © 2024 Akther and Evans. This is an open-access article distributed under the terms of the Creative Commons Attribution License (CC BY). The use, distribution or reproduction in other forums is permitted, provided the original author(s) and the copyright owner(s) are credited and that the original publication in this journal is cited, in accordance with accepted academic practice. No use, distribution or reproduction is permitted which does not comply with these terms.
OPS/images/fenvs-12-1372157-t003.jpg
Key institutional challenges of AG

implementation

Number of
studies

Key source references

Institutional coordination 31 Pereira and Ruysenaar (2012), Pelletier et al. (2017), Choudhury et al. (2021), Tuda
et al. (2021), Vallury et al. (2022)
Political will 30 Olsson et al. (2007), Pereira and Ruysenaar (2012), Varma et al,, 2014; Walch (2019),
Yasmin et al. (2020)
Institutional mismatch 26 Evans et al. (2011), Cooper and Wheeler (2015), Bedi (2019), Choudhury et al. (2021),
Vallury et al. (2022)
Monitoring and feedback 2 Evans etal. (2011), Kniippe (2011), Novellie et al. (2016), Blekking et al. (2017), Tuda
etal. (2021)
Finance and guidelines for acute plans 2 Novellie et al. (2016), Shinn (2016), Pelletier et al. (2017), Carrai (2021), Yasmin et al.
(2022)
Skill and capacities 2 Herrfahrdt-Pahle (2013), Bedi, 2019 Chomba etal. (2019), Nixon et al. (2022), Yasmin
etal. (2022)
Accountability 21 Hertfahrdt-Pahle (2013), Mian, 2014; Niekerk (2014), Rao et al. (2020), Vallury et al.

(2022)






OPS/images/fenvs-12-1372157-t004.jpg
Adaptive Adaptive attributes South Asia
governance
principles Emerging Proposed Emerging Proposed attributes
attributes attributes attributes
Mentioned % Mentioned % Mentioned % Mentioned 3

Collaboration across | Multilevel and cross-scale 1 647 14 823 1 786 11 786

sectors and scales
Adaptive decision making 8 470 13 765 2 500 9 786
Resource distribution and 8 470 15 882 6 428 12 857
access
Mixed approach (top-down/ 10 588 14 823 9 643 10 714
demand-driven bottom-up
strategies/integrated
approach)

Capacity development | Flexible, integrated, and 9 529 17 100 7 500 13 928
participatory
Networked (Formal and 16 94.1 9 529 13 928 8 57.1
informal interaction)

Context specific strategies/ 7 412 16 9.1 6 428 13 928
culture of experimentation

Capacity and skill (Local 6 353 16 94.1 7 500 13 928
actors in decision makis

Innovation 7 412 15 882 9 643 11 786
Tailor made training 4 412 12 70.6 6 4238 11 786
Rules and regulations 9 529 14 823 8 57.1 11 786

Coordination between Polycentric institutions 12 706 14 823 10 714 11 786

stakeholders and level
Bottom-up learning 10 588 13 7865 8 57.1 11 786

Community Stakeholder diversity and 15 882 1 617 9 643 10 714

involvement engagement
Multi-stakeholder approach 10 588 13 765 5 357 12 857
(decision making and
implementation)

Inclusive decision making 8 470 16 9.1 7 500 14 100

Monitoring and Learning 16 94.1 12 706 13 928 10 714

feedback T
Experimentation 1 647 14 823 8 57.1 1 786
Shared vision 10 588 13 765 9 643 9 643

Exploring governance | Development strategies 5 294 10 588 4 286 10 714

opportunities (avoiding ideological and
institutional dependencies,
national and international
led strategies)

Leadership Political and local leadership 8 470 15 882 7 500 11 786
Collective actions and 9 529 14 823 6 28 11 786
decision making

Accountability Accountability 9 529 17 100 6 428 14 100

Source: (Olsson et al,, 2007; Sanginga et al,, 2010; Djalante et al, 2011; Evans etal., 2011; Kniippe, 2011; Pereira and Ruysenaar, 2012; Herrfahrdt-Pihle, 2013; Mian, 2014; Mirza, 2014; Niekerk,
2014; Varma et al,, 2014; Cooper and Wheeler, 2015; Novellie et al., 2016; Shinn, 2016; Blekking et al,, 2017; Novellie et al., 2017; Pelletier etal., 2017; Munene et al, 2018; Bedi, 2019; Chomba
etal, 2019; Mumtaz and Ali, 2019; Tuda etal, 2019; Walch, 2019; Khan etal., 2020; Rao et ., 2020; Yasmin et al., 2020; Carrai, 2021; Choudhury etal, 2021; Tuda etal., 2021; Nixon et al,, 2022;
Vallury et al., 2022; Yasmin et al., 2022)*See (Folke, 2006; Pahl-Wostl, 2009; Rijke et al., 2012) for further explanation.





OPS/images/fenvs-12-1372157-t001.jpg
Inclusion criteria

In Web of Science, Scopus

In English

Both empirical with or transitioning to adaptive framework and theoretical multiplicity
Publications 2003 onwards

Types of Articles: Peer review electronic journal article

Specifically, dealing with adaptive governance

Scientific journal publications only, not book chapters, not a book, o grey literature
Related to socio-ecological systems: Outcome included, methods included, context included
Date range: 2003-2022*

Exclusion criteria

Language: Not in English

Non-peer-reviewed publications and grey literature

‘Term adaptive governance appears in “abs or keyword or title”, but the article does not deal in-depth with adaptive governance
Articles on governance, but not “adaptive governance”

Unrelated to socio-ecological systems: No outcome described, no method described, no context described

T T T L) T U, % W ——

2003 that’s why we choose 2003 as a base year for search inclusion (Dietz et al., 2003).





OPS/images/fenvs-12-1372157-t002.jpg
Principles of AG Number of Key source references

studies

Collaboration across sectors and scales 31 Olsson et al. (2007), Novellie et al. (2017), Walch, 2019; Tuda et al. (2021), Vallury et al. (2022)

Capacity development 30 Evans et al. (2011), Chomba et al. (2019), Walch (2019), Yasmin etal. (2020), Choudhury et al. (2021)

Coordination between stakeholders and 27 Novellie et al. (2017), Tuda et al., 2019; Walch (2019), Choudhury et al. (2021), Nixon et al. (2022)

level

Community involvement 26 Djalante et al. (2011), Cooper and Wheeler (2015), Walch (2019), Choudhury et al. (2021), Tuda et al.
(2021)

Monitoring and feedback 25 Olsson et al. (2007), Evans et al. (2011), Novellie et al. (2016), Blekking et al. (2017), Novellie et al.
(2017)

Exploring governance opportunities 23 Novellie et al. (2016), Novellie et al. (2017), Munene et al. (2018), Walch (2019), Choudhury et al.
(2021)

Leadership 21 Kniippe (2011), Cooper and Wheeler (2015), Pelletier et al. (2017), Mumtaz and Ali (2019), Walch
(2019)

Accountability 17 Olsson et al. (2007), Herrfahrdt-Pahle (2013), Novellie et al. (2016), Pelletier et al. (2017), Rao et al.
(2020)






OPS/xhtml/nav.xhtml
Contents

		Cover

		Emerging attributes of adaptive governance in the global south		1 Introduction

		2 Aim and objectives

		3 Research methods		3.1 Literature identification

		3.2 Selection of articles and data extraction

		3.3 Initial screening

		3.4 Secondary screening

		3.5 Final screening

		3.6 Data analysis





		4 Results and discussions		4.1 Key features of the literature search result

		4.2 Emergence of AG in African and South Asian regions

		4.3 Challenges and opportunities in AG towards environmental governance sustainability

		4.4 Emerging and proposed AG attributes identified in research on the African and South Asian region





		Data availability statement

		Author contributions

		Funding

		Publisher’s note

		Supplementary material

		References









OPS/images/cover.jpg
& frontiers | Frontiers in Environmental Science






OPS/images/fenvs-12-1372157-g001.gif





OPS/images/fenvs-12-1372157-g002.gif
A Kiptes oo Pk pided bvtvesn. .15 Ditibuion of st g ptiouion e
ey

A S
P | |l| II

FRZE——

Nt st

IEREsiziiiiziias
o w2012 215200 sz REREEREAAERAAREE
[eenenssites Vowot
A S B Al i A o it
© P of A G it il i St
At S










OPS/images/crossmark.jpg
©

|





OPS/images/logo.jpg
& frontiers | Frontiers in Environmental Science





