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Adaptive governance makes it possible to have a collaborative and flexible approach to 

resolve intricate environmental problems. This systematic literature review (SLR) was 

intended to understand some aspects of the framework such as its concepts, methodology, 

policy dimensions, and its contribution to resilience and sustainability. This SLR utilized 

the Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) 

methodology to analyze 19 selected high-quality papers from the Scopus database to 

identify principal trends, challenges, and research deficiencies. The findings suggest that 

adaptive governance is practiced in diverse settings, such as water resource management, 

biodiversity conservation, and climate change adaptation, using polycentric and co-

management approaches. Institutional rigidity, environmental uncertainty, and deficiencies 

of long-term evaluation systems still prevail. While cooperation is promoted multilevel 

governance still requires the involvement of conservative institutions and extensive use of 

digital technologies. Inclusionary policies and defined evaluation criteria are means 

through which effectiveness is facilitated, hence strengthening adaptive governance. The 

practical recommendations in this assessment will help policymakers and practitioners 

implement an environmental governance strategy that increases the resilience of 

environmental management. 
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1. INTRODUCTION

The growing complexities of global environmental issues 

have made the interplay between politics and the environment 

a crucial topic of discussion in the present era [1, 2]. 

Addressing these concerns requires alterations in the 

governance structures to operate in fluid and volatile 

conditions created by the interdependence of ecosystems and 

socio-economic systems. Adaptive governance offers a 

potential remedy due to its inherent flexibility and 

responsiveness to change [3, 4]. By facilitating institutions’ 

ability to adjust to new ecological, social, and economic 

conditions, adaptive governance increases the capacity of 

regimes to deal with current and future environmental issues. 

This increases the resilience for the system as a whole [5, 6]. 

Adaptive government is a non-static model that 

incorporates the concepts of adapting, working in teams, and 

learning on the go. Integrating knowledge systems and 

encouraging collaboration to tackle multifaceted 

environmental problems in regions that are uncertain is 

significant [7, 8]. Adaptive governance assists organizations 

and communities in creating innovative solutions and 

strategies through participation, local knowledge, and 

collective resilience [9, 10]. The research data suggests that 

“experimentation” in public policy is a central approach to 

evaluating and advancing sustainable initiatives as it enables 

institutions to formulate optimal solutions in diverse 

ecological and socio-economic settings [11, 12]. 

This review focuses on ecological systems and the multi-

level governance model and aims to illustrate the 

underpinnings of adaptive management for the ecological 

context. By carefully reviewing many academic documents, 

this review attempts to show the key trends, structures the 

theoretical framework, and evaluates the effectiveness of 

adaptive governance in different adaptive governance in 

different areas. In addition, it provides useful 

recommendations for policymakers and other practitioners 

who in many cases write off the increasing multi-level 

complexities of adaptive governance for dealing with pressing 

environmental problems [13]. Even while adaptive 

governance is gaining popularity, there are still significant 

unexplored gaps, particularly in terms of policy dimensions, 

implementation, and the challenges in actual applications. 

Regarding implementation, few research on the scalability of 

successful adaptive governance models in different socio-

ecological surroundings exists [14]. Furthermore, studies often 

highlight localized case studies, hence lacking comparative 

studies examining the effectiveness of adaptive governance in 

many institutional, cultural, and environmental settings. 

From a policy perspective, gaps persist in understanding 

how multilevel governance systems can be better integrated to 

support adaptive governance [15]. Existing research lacks a 
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thorough examination of policy coherence between local, 

national, and international levels, as well as the role of 

informal governance networks in bridging institutional silos 

[16]. Furthermore, there is a need to investigate how adaptive 

governance principles can be institutionalized within rigid, 

centralized governance systems to enhance flexibility and 

inclusivity [17]. Research on hurdles and impediments has 

mostly concentrated on technical and institutional ones, 

therefore neglecting socio-cultural aspects [18]. Still 

important obstacles needing more study are public trust 

deficits, opposition to change, and power imbalances among 

stakeholders [19]. Additionally, there is a limited exploration 

of how uncertainties, such as those posed by climate change 

and ecological disruptions, influence adaptive governance 

strategies and outcomes [20]. 

This review is organized by four themes: implementation, 

policy frameworks, issues, and future research. Examining 

real case studies of adaptive governance in various national 

and regional contexts is essential due to the increasing urgency 

of global environmental issues such as climate change, 

biodiversity decline, water scarcity, and urbanization. This 

study shows the framework's strengths, weaknesses, and 

flexibility in ecological, socioeconomic, and political 

environments, providing fresh insights into its operation [21, 

22]. The resolution of these deficiencies can provide 

substantial opportunities for the development of adaptive 

governance and the establishment of resilience in the context 

of global environmental change. 

Apart from offering a full knowledge of the possibilities of 

the system, the review reveals useful guidelines for 

environmental management [23]. Analyzing the achievements 

and difficulties of implementation across different nations 

helps legislators, professionals, and researchers to find 

context-specific innovations and transferable policies. This 

method emphasizes the important part adaptive governance 

plays in forming strong and sustainable systems able to 

negotiate the complexity of environmental change [24], hence 

the study of its implementation is a necessary and urgent task 

for worldwide sustainability projects. "How does adaptive 

governance contribute to addressing complex environmental 

challenges, and what factors influence its implementation, 

policy integration, and effectiveness across different socio-

ecological contexts?" is the major research topic this paper 

may formulate. To explore the scope and impact of adaptive 

governance, this review is guided by the following table: 

 

 

Table 1. Key research dimensions and questions on adaptive governance 

 

Dimension Research Questions 

Implementation and 

Case Studies 

a. How is adaptive governance implemented over several environmental problems including 

climate change adaptation, water management, and biodiversity preservation?  

b. From which noteworthy case studies can one learn the implementation of adaptive governance? 

c. In what ways may local communities, governments, businesses, and other stakeholders help to 

apply adaptive governance?  

Policy Dimensions 

a. Which laws and rules help to apply adaptive governance?  

b. How might local, national, international multilevel governance help to enable adaptive 

environmental management? 

c. In what nations had adaptive governance effectively been included into policy frameworks or 

governance systems?  

Challenges and Barriers 

a. Adopting adaptive governance at local, national, or worldwide levels presents mainly what 

difficulties?  

b. Which institutional, social, or cultural elements prevent adaptive governance from succeeding? 

c. In what ways may environmental uncertainty affect the execution of adaptive governance to 

solve challenging environmental problems? 

By analyzing the theoretical foundations, pragmatic 

applications, and policy implications of adaptive governance, 

it is possible to gain a more comprehensive understanding of 

its capacity to address environmental issues. This study not 

only points up important research gaps and future directions 

but also provides a road map for advancing adaptive 

governance as the pillar of sustainable environmental 

management in the face of changing global challenges. The 

Table 1 outlines the key research dimensions and guiding 

questions that form the analytical foundation for exploring 

adaptive governance in various contexts. 

 

 

2. THEORETICAL FRAMEWORK 
 

Dealing with modern environmental challenges depends on 

an awareness of the theoretical framework of adaptive 

governance since it stresses the dynamic and cooperative 

character of decision-making procedures [25, 26]. Adaptive 

governance is based on the idea that more inclusive and 

adaptable governance structures are necessary to tackle 

complex environmental concerns rather than relying on old, 

hierarchical systems [27, 28]. This viewpoint emphasizes that 

successful adaptation requires the involvement of various 

stakeholders, such as government bodies, non-profit 

organizations, and local communities, fostering trust and 

collaborative partnerships. Policy forums act as essential 

platforms where diverse stakeholders gather to discuss 

solutions and exchange knowledge, ultimately strengthening 

governmental capabilities [29]. The literature highlights the 

necessity of developing a comprehensive research agenda that 

focuses on the connections between various governance 

systems and adaptation strategies to optimize environmental 

outcomes [30]. 

Adaptive governance is based on a number of well-

established models that explain how it works to solve 

complicated environmental problems. Fundamental to 

adaptive governance is resilience theory, which places an 

emphasis on social-ecological systems' ability to endure 

disruptions without compromising their essential functions [31, 

32]. Unlike rigid governance frameworks that struggle to keep 

pace with rapid changes, adaptive governance is rooted in 
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resilience theory and promotes institutional structures that 

foster continuous learning, innovation, and flexibility [33]. 

The ability to adapt is essential for tackling new environmental 

issues such as climate change and resource depletion, allowing 

governance frameworks to progress and remain effective in 

the face of uncertainty [20, 33, 34]. 

The Social-Ecological Systems (SES) Theory represents a 

crucial framework that highlights the interconnectedness of 

human and ecological systems. This perspective highlights the 

importance of integrating ecological and social elements into 

governance strategies to attain effective environmental 

management [35, 36]. Adaptive governance aligns closely 

with SES theory by advocating for participatory decision-

making processes, knowledge-sharing networks, and 

decentralized governance structures that enhance system 

resilience [37]. Research has demonstrated that successful 

adaptive governance depends on fostering collaboration 

among diverse stakeholders, encouraging social learning, and 

enabling collective decision-making, which strengthens the 

adaptability of governance institutions to shifting 

environmental conditions [38]. 

A third key theoretical perspective informing adaptive 

governance is Polycentric Governance Theory, which argues 

that governance effectiveness is enhanced when multiple, 

overlapping decision-making centers work together [25, 39]. 

Unlike centralized governance models, which may be slow to 

respond to environmental crises, polycentric governance 

fosters flexibility by encouraging experimentation, learning, 

and localized solutions. This concept is exemplified by 

adaptive governance, which guarantees that governing 

solutions are customized to the unique environmental contexts 

by fostering coordination across multiple levels—local, 

national, and global. Additionally, the integration of feedback 

loops is a critical component of adaptive governance, as it 

enables the continuous evaluation and modification of policies 

in response to emergent data and observed outcomes. This 

iterative approach improves the resilience of governance 

institutions, enabling proactive adjustments to changing 

environmental challenges [40]. 

The integration of resilience theory, social-ecological 

systems theory, and polycentric governance theory in adaptive 

governance offers a comprehensive paradigm for addressing 

environmental uncertainty. It enables institutions to transition 

from inflexible, hierarchical decision-making frameworks to 

more adaptive, inclusive, and contextually aware 

methodologies. Theoretical underpinnings offer critical 

insights into the evolution of governance systems for 

effectively managing environmental challenges while 

maintaining sustainability and resilience. 

 

 

3. RESEARCH METHOD 
 

This research utilizes a Systematic Literature Review (SLR) 

methodology, adhering to the PRISMA (Preferred Reporting 

Items for Systematic Reviews and Meta-Analyses) protocol to 

guarantee a rigorous, transparent, and reproducible process. 

PRISMA was selected due to its standardized framework for 

systematic reviews, which improves study credibility by 

minimizing bias and ensuring thorough literature coverage.  

The literature was sourced from the Scopus database, a 

distinguished and credible academic repository [41]. The 

search strategy aimed to encompass multiple dimensions of 

adaptive governance through the use of terms including 

"adaptive governance," "environmental management," 

"climate change adaptation," "social-ecological systems," and 

"policy frameworks." Boolean operators (AND, OR) were 

employed to expand the range of search results. The literature 

was filtered according to the following criteria to ensure the 

relevance of the results: (a). Inclusion Criteria: Articles 

published in peer-reviewed journals, written in English, 

pertinent to the topic of adaptive governance, and published 

within the last decade. Exclusion Criteria: Articles that address 

non-environmental topics, unpublished policy reports, and 

articles lacking full access. 

This study adheres to PRISMA guidelines to systematically 

identify, select, evaluate, and synthesize literature on adaptive 

governance in environmental issues, thereby ensuring 

methodological rigor and reliability. The selection process for 

the systematic literature review adhered to the PRISMA 

flowchart, guaranteeing a methodical and clear strategy for 

refining the pool of relevant studies. The procedure was 

executed in three distinct phases. Initially, a thorough search 

was performed in the Scopus database utilizing specific 

predefined terms during the identification phase. An initial 

pool of 150 articles was identified that seemed to satisfy the 

inclusion criteria. In the subsequent screening phase, a 

comprehensive review of the abstracts and titles of these 

articles was conducted to evaluate their pertinence to the 

subject of adaptive governance in environmental matters.  

The selection process narrowed the pool down to 80 articles 

identified as pertinent for additional analysis. In the eligibility 

phase, a comprehensive examination of the complete texts of 

the 80 articles was performed to evaluate their methodological 

rigor and their correspondence with the research aims. The end 

dataset is made up of 19 carefully chosen articles that show 

high-quality studies that directly answer the research questions 

that were asked. To make the analysis more complete, 

important data was systematically gathered from the 19 chosen 

papers. The dataset had the names and titles of the authors and 

the papers they wrote, as well as research categories like case 

studies and quantitative studies and key focus areas like 

implementing adaptive governance, policy dimensions, and 

related challenges. Also, words from every article were written 

down so that main study trends and thematic patterns could be 

found in the dataset. 

The selected publications were thematically analyzed for 

adaptive governance insights. The test included four 

dimensions. Adaptive governance was applied to water 

management and biodiversity conservation in the 

Implementation and Case Studies domain. The Policy 

Dimensions explored how regulations and multilevel 

governance frameworks promote adaptive governance. 

Institutional rigidity and environmental uncertainty were 

implementation challenges in the Challenges and Barriers 

dimension. 

The chosen articles were subjected to a comprehensive 

quality evaluation to guarantee the dependability and accuracy 

of the results. The CASP and MMAT frameworks were 

utilized to evaluate research design, methodological rigor, and 

contributions to the literature. The validation process affirmed 

that the conclusions drawn from the review were founded on 

reliable and methodologically sound evidence. The evaluation 

utilizing CASP indicated that most of the chosen studies 

effectively defined their research objectives and utilized 

suitable methodologies. Several studies demonstrated 

limitations in justifying their methodological choices or 

offering thorough validity assessments. Additionally, the 
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MMAT assessment indicated that the majority of studies 

employed strong study designs and systematic data collection 

methods. Some studies, however, did not provide detailed 

descriptions of how their methodologies aligned with research 

objectives, which somewhat impacted their overall rigor. The 

dual-framework approach enabled a thorough and reliable 

evaluation of the selected studies, thus bolstering the 

credibility of the systematic review.  

The systematic literature review's findings were presented 

in a structured narrative format, which synthesized the 

important insights from the 19 articles. This analysis offers a 

comprehensive comprehension of adaptive governance by 

identifying trends, evaluating the implications of policy, and 

presenting evidence-based recommendations. This review 

addresses substantial voids in the literature, thereby advancing 

research on adaptive governance and offering actionable 

insights for policymakers and practitioners confronting 

intricate environmental challenges. 

 

 

4. RESULT AND DISCUSSION 

 

 

Table 2. Selected articles on adaptive governance in environmental issues 

 

No. Authors Title 
Rsearch 

Categories 
Keywords 

1 Tuda et al. [26] 

Polycentricity and adaptive 

governance of transboundary marine 

socio-ecological systems 

Case Study 

Adaptive governance; Co-

management; Polycentrism; Social 

network analysis; Transboundary 

systems 

2 
Armitage et al. 

[43] 

Early-stage transformation of coastal 

marine governance in Vietnam 
Case Study 

Adaptive governance; Coastal 

management; Vietnam 

3 
Valman et al. 

[44] 

Adaptive governance of the Baltic 

Sea – Lessons from elsewhere 

Comparative Study, 

Qualitative 

Adaptive governance; Baltic Sea; 

Ecosystem approach; HELCOM 

4 
Greenhill et al. 

[45] 

Adaptation to climate change–related 

ocean acidification: An adaptive 

governance approach 

Case Study 

Adaptive governance; Climate 

change adaptation; Ocean 

acidification 

5 
Ramos-Santiago 

L.E. et al. [46] 

Green area loss in San Juan's inner-

ring suburban neighborhoods 
Mixed Methods 

Green area loss; Social-ecological; 

Urban dynamics; Sustainability 

6 
Olsson et al. 

[47] 

Social-ecological transformation for 

ecosystem management: The 

development of adaptive co-

management 

Case Study 

Adaptability; Ecosystem 

management; Resilience; Social-

ecological systems 

7 Raatikainen [48] 
The importance of engaging local 

people in landscape management 
Case Study 

Adaptive co-management; Agri-

environment scheme; Landscape 

management 

8 
Huber-Stearns 

and Cheng [49] 

The evolving role of government in 

the adaptive governance of 

freshwater social-ecological systems 

in the western US 

Case Study 

Adaptive governance; Water 

governance; Social-ecological 

systems; Western US 

9 
Larson et al. 

[50] 

Decision-making under uncertainty 

for water sustainability and urban 

climate change adaptation 

Case Study 

Adaptive governance; Water 

resources; Climate change; Urban 

adaptation 

10 
Rawluk A et al. 

[51] 

Enacting shared responsibility in 

biosecurity governance: insights from 

adaptive governance 

Case Study 

Adaptive governance; Biosecurity; 

Shared responsibility; Social-

ecological systems 

11 
Sanchez-Plaza 

et al. [52] 

Analytical framework to assess the 

incorporation of climate change 

adaptation in water management 

Framework 

Development, 

Qualitative 

Adaptive governance; Climate 

change; River basin; Water 

management 

12 
Gaudreau and 

Cao [53] 

Political Constraints on Adaptive 

Governance: Environmental NGO 

Networks in Nanjing, China 

Case Study 
Adaptive governance; China; 

Corporatism; Politics; Networks 

13 
Salajegheh et al. 

[54] 

Modeling the impact of social 

network measures on institutional 

adaptive capacity 

Quantitative Study 
Adaptive capacity; Social network 

analysis; Water governance 

14 
Westerink J. et 

al. [55] 

Collaborative governance 

arrangements to deliver spatially 

coordinated agri-environmental 

management 

Case Study 

Adaptive governance; Agri-

environment schemes; Landscape 

approach; Farmer collaboration 

15 
van Oosterzee et 

al. [56] 

Integrating agriculture and climate 

change mitigation at landscape scale 
Case Study 

Adaptive governance; Natural 

resource management; Climate 

change mitigation 

16 Jacob et al. [57] 
Not just an engineering problem: The 

role of knowledge and understanding 
Case Study 

Adaptive governance; Coastal 

erosion; Ecosystem services 
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of ecosystem services for adaptive 

management of coastal erosion 

17 
Armitage et al 

[58]. 

Co-management and the co-

production of knowledge: Learning to 

adapt in Canada's Arctic[2] 

Case Study 
Co-management; Knowledge 

integration; Social learning; Arctic 

18 
Kahui and 

Richards [59] 

Lessons from resource management 

by indigenous Maori in New Zealand 
Case Study 

Adaptive governance; Indigenous 

knowledge; Ecosystem-based 

management 

19 Mian [60] 

Pakistan's Flood Challenges: An 

assessment through the lens of 

learning and adaptive governance 

Case Study 
Adaptive governance; Floods; 

Social learning; Pakistan 

Case studies provide critical insights into the efficacy of 

various solutions employed across diverse situations, 

elucidating the intricacies of adaptive governance in 

environmental management. These case studies demonstrate 

that adaptive governance is a dynamic process, distinguished 

by active stakeholder engagement and continuous learning, 

rather than a static framework. The systematic literature 

review highlights that adapting to environmental changes 

requires governance that is both flexible and responsive to 

evolving socio-ecological conditions [30]. Furthermore, the 

findings highlight that the significance of follow-up and 

monitoring in impact assessments is paramount; these 

practices are crucial for maintaining ongoing compliance and 

fostering public trust [42]. By analyzing these cases, one can 

discern best practices and delineate strategies for establishing 

adaptive governance, so improving responses to new 

environmental concerns. A thorough comprehension is vital 

for advancing effective and sustainable environmental 

management systems. The following Table 2 presents selected 

articles that discuss adaptive governance within the context of 

environmental issues, highlighting key themes, methodologies, 

and contributions to the field. 

 

Implementation and Case Studies 

Adaptive governance is utilized in a range of environmental 

challenges using a variety of methods. In Kenya and Tanzania, 

a system of polycentric governance is employed to oversee 

transboundary water resources [26]. The utilization of social 

networks in these two countries facilitates a dynamic approach 

for local and national actors to work together in tackling cross-

border challenges. Nonetheless, the prevailing influence of 

central authorities in specific areas continues to pose a 

considerable challenge, underscoring the necessity for policies 

that more effectively facilitate cross-sectoral cooperation and 

enhance local self-governance. In Sweden, the application of 

adaptive governance is clearly demonstrated in the 

management of wetland landscapes via an adaptive co-

management strategy [47, 48]. Transforming landscape 

governance in this region requires the engagement of various 

local actors, spearheaded by influential individuals who can 

foster trust and activate social networks. This process 

illustrates that the effectiveness of adaptive governance is 

significantly dependent on forward-thinking local leaders and 

the backing of adaptable institutional structures.  

In Puerto Rico, adaptive governance is utilized to tackle the 

decline of green spaces in urban environments. Modifications 

in land use are implemented to preserve green ecosystems that 

are essential for socio-ecological stability [46]. This method 

brings together community members, governmental bodies, 

and scholars to collaboratively navigate intricate 

environmental challenges. An important takeaway from these 

cases is that achieving effective adaptive governance hinges 

on the collaboration of various stakeholders, the presence of 

institutional flexibility, and the capacity to respond to 

continuously evolving environmental circumstances. The 

roles of stakeholders in the implementation of adaptive 

governance exhibit significant diversity. Local communities 

play a pivotal role in collaborative projects, such as in Finland 

and Puerto Rico [44], where community involvement 

significantly contributes to local decision-making. Authorities, 

at both local and national tiers, hold the duty of establishing 

regulatory frameworks and promoting coordination across 

various sectors. The private sector, conversely, fosters 

innovation and provides financing, as evidenced by climate 

adaptation initiatives in Scotland. Below is an analytical table 

for the subchapter on Implementation and Case Studies: 

The analysis of the table highlights emerging trends in the 

application of adaptive governance, emphasizing its versatility 

in addressing diverse environmental issues across varying 

contexts. A significant trend is the increasing reliance on 

polycentric and collaborative governance frameworks [26]. 

These frameworks enable multiple actors—ranging from 

governments and local communities to private sectors and 

academic institutions—to work together effectively, tailoring 

solutions to complex socio-ecological problems [49]. One 

prominent theme is the role of polycentric governance in 

transboundary resource management, such as in Kenya and 

Tanzania [26]. Here, local and national governments 

collaborate with communities and cross-sectoral actors to 

manage marine resources. While this governance approach 

provides flexibility and adaptability, the table reveals a 

recurring challenge: central government dominance often 

limits the effectiveness of collaborative efforts. This 

underscores the importance of balancing authority and 

empowering local stakeholders to foster inclusive decision-

making [50]. The following Table 3 provides an analysis of 

adaptive governance applications, detailing key issues 

addressed, stakeholder roles involved, and lessons learned 

from various case studies. 

 

 

Table 3. Analysis of adaptive governance applications: Issues, stakeholder roles, and lessons learned 

 

No. 
Form of Adaptive 

Governance 
Analyzed Issue Stakeholder Roles Lesson Learned 

1 
Polycentric 

governance in 

Management of 

transboundary marine 

Local and national governments 

collaborate; local communities 

Polycentric governance supports 

flexibility, but central 
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cross-border 

management 

resources in Kenya-

Tanzania 

provide input; cross-sectoral 

actors work together. 

government dominance can 

hinder effective collaboration. 

2 
Adaptive co-

management 

Management of 

wetland landscapes in 

Sweden 

Local leaders mobilize actors; 

local communities participate in 

co-management; government 

supports policy frameworks. 

The success of adaptive 

governance heavily relies on 

local leaders and the integration 

of cross-sectoral actors. 

3 
Socio-ecological 

governance 

Loss of green spaces in 

urban areas in Puerto 

Rico 

Local communities maintain 

green spaces; local government 

formulates land-use policies; 

academics provide data and 

analysis. 

Socio-ecological governance 

helps preserve green spaces but 

requires support from sustainable 

adaptive policies. 

4 
Biosecurity risk 

management 

Prevention of invasive 

species spread in 

Australia 

The government collaborates with 

local communities through shared 

responsibility schemes. 

Clear collaboration structures 

between government and 

communities are necessary for 

effective implementation. 

5 
Ecosystem-based 

co-management 

Restoration of 

Guadalquivir wetlands 

in Spain 

Governments, local communities, 

and academics engage in action 

research for adaptive governance. 

Action research-based 

approaches can help address rigid 

institutions and promote flexible 

governance. 

6 

Integration of 

climate change 

adaptation 

Ocean acidification in 

Scotland 

National and local governments 

coordinate; the private sector 

supports innovation in aquaculture 

adaptation. 

Iterative, learning-based 

adaptation is necessary to manage 

high environmental uncertainty 

 Another noticeable trend is the focus on adaptive co-

management, as seen in Sweden's wetland landscape 

management [47, 48]. The integration of local leaders, 

community participation, and supportive governmental 

policies demonstrates the strength of this approach in 

managing natural resources. It is suggested that adaptive co-

management thrives on strong local leadership and cross-

sectoral collaboration, providing lessons for its broader 

application in other regions [34]. It also highlights the 

significance of socio-ecological governance in urban settings, 

such as the preservation of green spaces in Puerto Rico [46]. 

This governance framework combines local community 

stewardship, government-led land-use policies, and academic 

support to address urban environmental challenges. However, 

the findings indicate that sustainable outcomes require long-

term policy support and adaptive mechanisms to maintain 

green spaces amidst urbanization pressures. In the case of 

biosecurity risk management in Australia, the trend 

emphasizes shared responsibility between governments and 

communities [51]. This approach demonstrates the necessity 

of clear collaboration structures to effectively manage invasive 

species risks. The lesson learned here is that well-defined roles 

and responsibilities among stakeholders enhance the success 

of adaptive governance strategies. 

Ecosystem restoration efforts in Spain provide an example 

of ecosystem-based co-management, where governments, 

communities, and academics engage in action research to 

restore the Guadalquivir wetlands [52]. The use of action 

research not only addresses institutional rigidity but also 

fosters adaptive and flexible governance systems. This trend 

highlights the value of integrating research-driven 

methodologies into governance to address complex ecological 

challenges. Lastly, the integration of climate change 

adaptation strategies is illustrated by the response to ocean 

acidification in Scotland [45]. Adaptive governance in this 

context involves coordination between national and local 

governments, alongside private sector innovation in 

aquaculture. It points to the necessity of iterative, learning-

based approaches to manage high levels of environmental 

uncertainty. This iterative process allows stakeholders to 

adjust strategies as new information emerges, ensuring 

resilience in the face of unpredictable environmental changes. 

The trends revealed the adaptive capacity of governance 

frameworks to address diverse environmental challenges, 

from polycentric systems and co-management models to 

socio-ecological and ecosystem-based approaches. The 

success of adaptive governance relies heavily on stakeholder 

collaboration, local empowerment, and iterative learning. As 

environmental uncertainties grow, these lessons underline the 

need for flexible and inclusive governance strategies that 

integrate research, policy, and practice across multiple scales 

and contexts. 

Policy Dimensions 

Policies and regulations play a critical role in supporting the 

implementation of adaptive governance. In Finland, 

environmental payment schemes are used as financial 

incentives to support the management of traditional landscapes 

[48]. These policies not only help preserve biodiversity but 

also encourage local community participation in 

environmental management. In Kenya and Tanzania, cross-

border co-management systems demonstrate that cross-

sectoral collaboration, facilitated by transboundary policies, 

can enhance adaptation to environmental changes [26]. The 

role of multilevel governance is essential in adaptive 

governance. At the local level, communities have the 

autonomy to make decisions tailored to their specific needs, as 

seen in landscape management in Finland [47]. 

At the national level, governments provide policy 

frameworks that enable cross-sectoral collaboration. 

Meanwhile, at the international level, cross-border 

cooperation, such as in the Baltic Sea region, strengthens 

global adaptive capacity [44]. Successful adaptive governance 

frameworks include Sweden’s Ecomuseum Kristianstads 

Vattenrike, a flexible organization bridging local actors and 

the government in managing wetland landscapes [45]. In Spain, 

the Guadalquivir wetland restoration program employs an 

adaptive management approach based on action research to 

create more flexible and responsive governance structures [52]. 

From these various cases, the Policy Types, Multilevel 

Governance Roles, and Adaptive Governance Frameworks 
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can be analyzed as shown in the following Table 4.  

 

Table 4. Policy types, multilevel governance roles, and adaptive governance frameworks 

 

No. Policy Type Role of Multilevel Governance Adaptive Governance Framework 

1 
Environmental 

payment schemes 

Local governments provide financial 

incentives to support traditional landscape 

management. 

Adaptive co-management in Finland, 

involving local communities and the private 

sector in inclusive management. 

2 Cross-border policies 

Local and national governments collaborate 

in cross-sectoral management on an 

international scale. 

Cross-border co-management systems in 

Kenya-Tanzania to support cross-sectoral 

integration. 

3 
Climate change 

adaptation planning 

National and local governments in Scotland 

coordinate to integrate adaptation into 

regional policies. 

Regional planning models based on iterative 

learning to address ocean acidification 

impacts. 

4 
Ecosystem-based 

landscape management 

Local governments and communities 

collaborate to sustain ecosystems with local 

autonomy. 

Ecomuseum Kristianstads Vattenrike in 

Sweden, bridging local actors and national 

government. 

5 
Wetland restoration 

programs 

Local governments coordinate environmental 

restoration through action research-based 

adaptive approaches, 

Action research-based approaches to 

overcome institutional rigidity and promote 

flexible governance. 

6 
Maritime governance 

collaboration 

Regional and international governments 

collaborate to manage cross-border marine 

ecosystems. 

HELCOM in the Baltic Sea, utilizing an 

ecosystem-based approach to support cross-

border adaptation. 

The table highlights several trends in the application of 

adaptive governance across various policy types, showcasing 

the integration of multilevel governance and innovative 

frameworks to address complex environmental challenges. 

These trends illustrate the growing recognition of the need for 

flexible, inclusive, and context-specific approaches in 

environmental policy and governance. A notable trend is the 

increasing reliance on multilevel governance structures to 

facilitate collaboration across local, national, and international 

levels. For instance, in environmental payment schemes in 

Finland, local governments provide financial incentives to 

engage local communities and the private sector in adaptive 

co-management [48]. This demonstrates the ability of local-

level governance to directly involve communities and 

stakeholders in environmental stewardship. Similarly, 

ecosystem-based landscape management in Sweden highlights 

how local autonomy, supported by national frameworks, 

fosters collaboration between communities and government 

entities to sustain ecosystems [45]. 

Another key trend is the emphasis on cross-border policies 

and regional collaborations, as seen in Kenya-Tanzania and 

the Baltic Sea. In Kenya and Tanzania, cross-border co-

management integrates local and national efforts to address 

shared marine resource challenges. This model of cross-

sectoral integration illustrates how transboundary governance 

can enhance adaptive capacity [26]. Similarly, maritime 

governance collaboration in the Baltic Sea, facilitated by 

HELCOM, utilizes an ecosystem-based approach to manage 

cross-border marine ecosystems, showcasing the effectiveness 

of regional cooperation in addressing transnational 

environmental issues [44]. Climate change adaptation 

planning emerges as a recurring focus, particularly in Scotland, 

where national and local governments coordinate to integrate 

adaptation strategies into regional policies. The iterative, 

learning-based regional planning models developed in 

Scotland emphasize the importance of flexible governance that 

can evolve with changing climate conditions, such as ocean 

acidification [45]. This trend reflects the increasing need for 

dynamic frameworks that enable governments to adapt 

policies to unforeseen environmental challenges. The 

application of action research-based approaches in wetland 

restoration programs, as exemplified in Spain, highlights the 

value of integrating research into governance [52]. This 

approach not only addresses institutional rigidity but also 

fosters adaptive governance practices that are responsive to 

local needs and ecological conditions. Action research 

strengthens governance by ensuring that policies and 

management practices are informed by empirical data and 

iterative learning. 

Lastly, the use of ecosystem-based approaches in both 

terrestrial and marine contexts demonstrates a growing shift 

towards holistic governance frameworks. From the 

Ecomuseum Kristianstads Vattenrike in Sweden to HELCOM 

in the Baltic Sea, these frameworks prioritize the 

interdependence of social and ecological systems, bridging the 

gap between local actors and larger governance structures [45]. 

This trend underscores the importance of viewing ecosystems 

as integrated units that require collaborative and adaptive 

management across multiple levels. The trends emphasize the 

importance of multilevel governance, cross-border 

collaboration, and research-driven frameworks in adaptive 

governance. These approaches not only enhance the flexibility 

and inclusiveness of governance systems but also ensure that 

policies remain responsive to evolving environmental 

challenges. As the global environmental landscape becomes 

increasingly complex, these trends point to the growing need 

for adaptive, ecosystem-based governance that integrates local 

actions with broader regional and international efforts. 

Challenges and Barriers 

Adaptive governance faces numerous challenges, 

particularly the high level of environmental uncertainty. For 

example, in the case of ocean acidification in Scotland, the 

difficulty in predicting the impacts of environmental changes 

poses a significant barrier to implementing adaptive measures 

[45]. Additionally, institutional barriers frequently emerge, 

such as in Nanjing, China, were rigid institutional structures 

limit flexibility and innovation in governance. Social and 

cultural factors also present significant barriers [53]. Central 

government dominance, as seen in Kenya and Tanzania, 

hampers collaborative decision-making involving diverse 
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actors [26]. Furthermore, the lack of adaptive capacity among 

local and national actors constrains governance effectiveness, 

as observed in Iran [54]. These challenges underscore the need 

for profound structural changes in both institutional 

frameworks and governance culture to ensure the success of 

adaptive governance. The following Table 5 summarizes the 

key challenges, barriers, and influencing factors that affect the 

implementation and effectiveness of adaptive governance 

across different contexts. 

 

 

Table 5. Challenges, barriers, and influencing factors in adaptive governance 

 

No. Type of Challenge Type of Barrier Influencing Factors 

1 
Environmental 

uncertainty 

Uncertainty in climate 

change impacts 

Difficulty in predicting impacts, such as ocean acidification, 

affects evidence-based decision-making. 

2 
Rigid institutional 

structures 
Institutional barriers 

Central government dominance reduces flexibility in cross-

sectoral governance, as seen in Nanjing, China. 

3 
Limited adaptive 

capacity 
Operational barriers 

Lack of connectivity between actors and limited access to 

information resources in Iran. 

4 
Social resistance to 

change 

Social and cultural 

barriers 

Public distrust in government policies or new governance 

actors. 

5 
Dependence on short-

term projects 
Systemic barriers 

Reliance on projects with limited duration, lacking policy 

continuity in Finland. 

6 
Lack of long-term 

evaluation 
Evaluation barriers 

Absence of mechanisms to assess the long-term impacts of 

adaptation policies in Puerto Rico. 

The analysis of the table reveals key trends that underscore 

the persistent challenges and barriers to implementing 

adaptive governance effectively. These trends highlight the 

interconnected nature of environmental, institutional, 

operational, and socio-cultural dynamics that influence 

governance systems' ability to adapt to complex and evolving 

challenges. One prominent trend is the pervasive impact of 

environmental uncertainty on governance systems. The 

unpredictable nature of climate change impacts, such as ocean 

acidification, complicates evidence-based decision-making. 

This uncertainty underscores the need for governance 

frameworks that are iterative and flexible, allowing for 

continuous learning and adaptation as new data emerges. 

Tools like scenario planning and predictive modeling are 

increasingly essential to help policymakers and stakeholders 

navigate these uncertainties and develop more resilient 

governance strategies. Institutional rigidity emerges as another 

significant barrier to adaptive governance. The dominance of 

centralized governance structures, as observed in cases like 

Nanjing, China, limits the flexibility needed for cross-sectoral 

collaboration and innovation [53]. This rigidity underscores 

the ongoing struggle within governance systems to balance 

centralized authority with decentralized decision-making 

processes. Polycentric governance, which allows for multiple 

levels of authority and localized decision-making, is 

increasingly recognized as a promising solution to overcome 

such constraints, fostering inclusivity and dynamism in 

environmental management [26]. 

The limited adaptive capacity of governance systems also 

presents a critical challenge. Operational barriers, such as 

insufficient connectivity among actors and restricted access to 

vital information, hinder effective collaboration and response. 

The situation in Iran illustrates how these limitations reduce 

the overall resilience of governance systems [54]. Addressing 

this issue requires enhancing social networks, improving 

information-sharing mechanisms, and leveraging digital tools 

to facilitate collaboration among diverse stakeholders. These 

measures are vital for building a robust adaptive governance 

infrastructure. Social resistance to change represents another 

complex barrier to adaptive governance [55]. Public distrust in 

government policies or unfamiliar governance actors can 

impede the implementation of adaptive strategies [56]. This 

resistance highlights the importance of fostering trust, 

transparency, and community engagement in governance 

processes. Building strong relationships with local 

communities and ensuring their meaningful participation in 

decision-making processes are essential for overcoming these 

socio-cultural barriers and ensuring the success of adaptive 

governance initiatives. 

A systemic challenge identified in the analysis is the 

reliance on short-term projects without long-term policy 

continuity. This dependency, as seen in Finland, undermines 

the sustainability of governance efforts [48]. Adaptive 

governance frameworks must therefore be embedded within 

institutional structures that prioritize longevity and scalability 

beyond the lifespan of individual projects. Strategic planning, 

sustained investment, and institutional commitment are 

critical to ensuring the durability and impact of governance 

systems over time. The lack of mechanisms for long-term 

evaluation further compounds these challenges. As 

demonstrated in Puerto Rico, the absence of robust 

frameworks to assess the long-term impacts of adaptation 

policies limits the ability to gauge their effectiveness and 

refine strategies [46]. Developing standardized metrics and 

integrating monitoring and evaluation systems into 

governance processes are crucial steps toward addressing this 

gap. These tools provide the foundation for evidence-based 

policy adjustments and continuous improvement. 

The trends highlighted the complex interplay of 

uncertainties, institutional constraints, operational 

inefficiencies, socio-cultural dynamics, and systemic 

limitations that adaptive governance must navigate. To 

address these challenges, governance systems must evolve to 

embrace iterative and flexible approaches, foster 

decentralization and collaboration, enhance connectivity and 

trust, and embed long-term evaluation mechanisms. By 

addressing these barriers, adaptive governance can become a 

more effective tool for managing environmental complexities 

and achieving sustainable outcomes in a rapidly changing 

world. 

 

 

5. CONCLUSION 
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Adaptive governance is vital for addressing complex 

environmental challenges, emphasizing flexibility, 

collaboration, and learning. Its application across diverse 

contexts—such as water governance, urban green spaces, 

climate change adaptation, and ecosystem restoration—

demonstrates its versatility and potential. Success hinges on 

integrating local communities, governments, and private 

sectors, with polycentric and co-management models proving 

effective. However, challenges such as centralization, short-

term focus, and limited evaluation mechanisms highlight the 

need for more decentralized, inclusive, and long-term 

approaches. Multilevel governance systems that integrate 

local, national, and international efforts are crucial in fostering 

resilience. Examples like Finland's environmental payment 

schemes and the Baltic Sea’s ecosystem-based policies 

illustrate how collaboration enhances adaptive capacity. Yet, 

barriers like institutional rigidity, environmental uncertainty, 

and social resistance persist, requiring structural reforms, 

enhanced stakeholder connectivity, and standardized 

evaluation frameworks. Future research must focus on 

creating robust evaluation frameworks, leveraging big data, 

empowering local communities, and ensuring policy 

continuity. Establishing global success indicators will further 

enhance scalability and comparability. In summary, adaptive 

governance offers a transformative approach to environmental 

management. Addressing systemic barriers and bridging 

research gaps will unlock its potential as a critical tool for 

achieving sustainability and resilience in the face of global 

environmental challenges. 

The analysis highlights the need for both research and 

policy to address critical gaps in adaptive governance and 

enhance its effectiveness. Future research should focus on 

developing long-term evaluation frameworks to measure 

ecological and socio-economic impacts, integrating adaptive 

principles into rigid institutional structures, and leveraging 

digital technologies like big data and AI to improve decision-

making and collaboration. Additionally, empowering local 

communities through participatory models and ensuring the 

scalability and sustainability of policies beyond short-term 

projects are essential directions for future studies. On the 

policy front, adaptive governance must be embedded within 

institutional frameworks to promote flexibility, iterative 

learning, and decentralized decision-making. Policies should 

encourage multilevel collaboration, integrating local, national, 

and international efforts to foster resilience. Investments in 

digital infrastructure and incentives for community 

participation can further strengthen governance systems. 

Establishing global evaluation standards will also ensure 

consistency, allowing for the comparison and adoption of best 

practices across different contexts. By addressing these 

priorities, research and policy can work together to refine 

adaptive governance, making it a robust and scalable tool for 

managing environmental challenges and achieving sustainable 

outcomes. 
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