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Ecosystem-based Approaches for Sustainable Management of Coastal and Marine Resources: A Review




Abstract:
Coastal and marine ecosystems provide essential ecological, economic, and social benefits, including food production, livelihood support, coastal protection, climate regulation, biodiversity maintenance, and cultural services. However, these systems are increasingly affected by overfishing, pollution, habitat degradation, climate change, ocean acidification, and unregulated coastal development. This review examines ecosystem-based approaches for the sustainable management of coastal and marine resources, with emphasis on integrated strategies that consider ecological processes, human use, and governance needs. Literature was reviewed from academic databases and relevant institutional sources, with attention to marine spatial planning, marine protected areas, nature-based solutions, ecosystem-based fisheries management, and ridge-to-reef management. The review highlights that ecosystem-based management provides a holistic framework for addressing cumulative pressures across linked terrestrial, coastal, and marine environments. Marine spatial planning can support coordinated use of ocean space, while marine protected areas contribute to habitat conservation, biodiversity protection, and resource recovery when supported by effective governance and enforcement. Nature-based solutions offer opportunities for coastal resilience, erosion control, flood mitigation, and habitat restoration. Ecosystem-based fisheries management promotes more sustainable harvesting by considering ecological interactions, stakeholder participation, and long-term productivity. Ridge-to-reef management further strengthens land-sea connectivity by addressing upstream activities that influence downstream coastal and marine ecosystems. Overall, the review indicates that sustainable management requires coordinated planning, community participation, habitat restoration, pollution control, scientific monitoring, and adaptive governance. Integrated ecosystem-based approaches are essential for balancing conservation priorities with the socioeconomic needs of coastal communities.
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1. Introduction
Oceans and coastal areas are essential for our well-being. Coastal ecosystems are essential to support livelihoods and build resilience. Worldwide, over 600 million people depend on fisheries for their livelihood. Oceans are the largest carbon sink, route for coastal trade using ships, coastal tourism, and is a important source of renewable energy (DENR, DA-BFAR, and DILG, 2001). Coastal resources such as fisheries, coral reefs, sea-grasses and mangroves, provide both direct and indirect benefits in coastal communities. But oceans and coastal resources are on the brink of collapse due to biodiversity loss, climate change, overfishing, and pollution (Elliott et al., 2023).


The world's oceans constitute a critical source of livelihoods, well-being and economic prosperity for millions of people. They facilitate international trade through maritime transportation networks and support diverse, valuable and ecologically significant ecosystems. Coastal regions, in particular, provide essential sources of nutritious food, employment opportunities, recreation, commercial activities and a wide range of socio-economic benefits, alongside numerous other ecosystem goods and services (FAO, 2014). Furthermore, sectors such as tourism, port operations and associated infrastructure development, mineral extraction and energy production depend heavily on marine environments for employment generation and economic growth. Despite their immense importance, the capacity of oceans to continue delivering essential ecosystem services and food resources is increasingly threatened by a range of anthropogenic and environmental pressures (IPCC, 2023).

Marine ecosystems, including estuaries, coral reefs, salt marshes, lagoons, sandy and rocky shorelines, mangrove forests and seagrass meadows, are recognised for their exceptionally high biological productivity. These ecosystems provide critical habitats for a diverse array of aquatic flora and fauna while supporting important food resources and delivering a broad spectrum of ecosystem services that benefit human societies (Shenoi, 2017; MACBIO, 2019). However, various human-induced activities, such as destructive fishing practices, maritime transport, coastal development, the discharge of untreated industrial effluents and the impacts of climate change, have caused substantial degradation of these environments and pose significant threats to coastal and marine biodiversity (Cormier et al., 2022).

Human activities have profoundly altered marine environments through the increasing exploitation of ocean resources. Anthropogenic pressures have exerted considerable influence on the biodiversity and ecological integrity of coastal and wetland ecosystems (Khera et al., 2015b). In addition, pollution originating from both atmospheric deposition and land-based sources has adversely affected marine ecosystems. Overexploitation of fisheries, coupled with unsustainable fishing techniques, has contributed to high levels of bycatch and discarding of non-target species. Moreover, illegal, unreported and unregulated fishing practices have resulted in the inefficient and unsustainable utilisation of marine resources, further exacerbating pressures on marine biodiversity and ecosystem functioning (Carlson et al., 2016).Marine resources like coral, gas, fisheries, minerals, and oil are important in creation of sustainable livelihoods, food security, poverty eradication, and sustained economic growth (Abdennaji, 2019). Major challenges of the marine resources are climate change impact, ecosystem degradation, high levels of illegal fishing, lack of scientific knowledge, information and data, limited capacity building, limited governance for fisheries management, low returns from the exploitation of marine resources, many institutions governing the sector, resources over-exploitation, undeveloped aquaculture sector, and weak monitoring, control, and surveillance (United Nations, 2022).

Marine resources comprise the biological and non-biological components of the marine environment that possess economic significance and contribute to national development. These resources are broadly categorised into two groups: living marine resources, including fish, shellfish, seaweed and coral, and non-living marine resources, such as minerals, natural gas, petroleum, sand and seawater (Green and Payne, 2017). In coastal regions, the availability of marine and coastal biodiversity resources, together with equitable access to them, constitutes a fundamental determinant of livelihood security and human well-being. Consequently, the degradation and loss of biodiversity, along with the associated decline in ecosystem services, can have profound and far-reaching implications for the livelihoods, socio-economic stability and overall well-being of coastal communities (CBD, 2024).
Coastal and marine ecosystems support the livelihoods of over three billion people globally. They act as the backbone of the "blue economy" by providing primary income through fisheries, aquaculture, and tourism, while also offering vital protection against natural disasters to shield vulnerable coastal populations (Isa et al., 2023). The fundamental importance of these ecosystems for livelihood generation is driven by several critical factors such as broader direct resources (raw materials and medicine, biotechnology), coastal and marine tourism, fisheries and aquaculture, and protection, adaptation, and resilience (Anasco et al., 2025).
Ocean and coastal ecosystems are under threat due to overfishing, pollution, climate change, and habitat destruction. The degradation of oceans and coastal ecosystems is happening at an alarming rate due to over-exploitation of marine resources and plastic pollution (United Nations, 2015). To address these challenges, several international and national commitments have been made to restore and protect oceans and coastal ecosystems (Turner et al., 1999). The health and preservation of oceans and coastal ecosystems are critical for both the environment and our economies (UNEP, 2023). 


The expansion of offshore wind energy infrastructure, increasing exploitation of fishery resources, construction of artificial coastal and marine structures, rapid population growth in coastal areas and accelerating industrialisation have intensified pressures on marine environments. Within the context of the open-access nature of ocean resources, these developments have contributed to a range of economic and environmental challenges (UN Environment, 2018). Furthermore, the growing demand for natural resources and increasing competition for limited marine and coastal space have heightened conflicts among diverse stakeholder and user groups (Ullah et al., 2022). In response to these challenges, the present study examines a range of ecosystem-based approaches aimed at promoting the sustainable management and conservation of coastal and marine resources.

2. Materials And Methods 
The study used the following databases: Google Scholar, ScienceDirect, Scopus, and Web of Science. The search terms used for present review included marine spatial planning, marine protected areas, nature-based solutions, restoring and conserving natural ecosystem-based fisheries management, shifting from ridge-to-reef management, sustainable development, and marine and coastal resources. Selection criteria for references include inclusion of original research articles, meta-analyses, and comprehensive reviews published in English, prioritizing high-impact journals focusing on ecosystem-based approaches for sustainable management of coastal and marine resources. A total of 81 articles were selected for review. 
3. Types of Coastal and Marine Resources  
Coastal and marine resources refer to the living, non-living, and cultural assets found in oceans, seas, and the transitional zones where land meets water. These natural and human-made endowments provide immense ecological, economic, and recreational value. Coastal and marine resources are the components/materials that exist in marine environment and have economic value to the country. Coastal resources are classified into renewable (living resources) (Table 1) and non-renewable (non-living resources) (Table 2) (Isa et al., 2023). 
Table 1. Renewable/ Living coastal and marine resources  
	Resources
	Types of resources
	Examples 

	Fisheries 
	Fin-fish
	Anchovies, sardines, herrings, shads clupeoid fish, etc

	
	Shell-fish 
	Shrimp, crabs, lobsters, mollusks, etc providing a global food source.

	Marine vegetation
	True sea-grasses
	Turtle grass (Thalassia testudinum), Shoal grass (Halodule wrightii), Common eelgrass (Zostera marina)

	
	Macro-algae (Seaweeds)
	Sea lettuce (Ulva lactuca), Sargassum spp., Nori  (Pyropia spp.), 

	
	Salt-tolerant plants
	Ironwood (Casuarina equisetifolia), Lantana camara, Oleander (Nerium oleander), Pongamia pinnata

	Marine mammals and reptiles
	Marine mammals 
	Cetaceans (whales, dolphins, porpoises), Pinnipeds (seals, sea lions, walruses), Sirenians (manatees, dugongs), Marine fissipeds (polar bears, sea otters)

	
	Marine reptiles
	Sea turtles, sea snakes, the marine iguana, saltwater crocodile.



Table 2. Non-renewable/ Non-living coastal and marine resources  
	Resources
	Types of resources
	Examples 

	Fossil Fuels and Energy
	Petroleum (Offshore Oil)
	Liquid hydrocarbons extracted from the seabed via offshore drilling rigs. Foundation for fuels and plastics.

	
	Natural gas
	Hydrocarbon gas used for electricity and heating

	
	Methane hydrates
	Natural gas conditions on the ocean floor, 

	Marine Minerals
	Polymetallic nodules
	Potato-shaped lumps rich in manganese, nickel, copper, and cobalt resting on the abyssal plains.

	
	Seafloor massive sulfides 
	· Deposits found near hydrothermal vents on the ocean floor that contain zinc, copper, gold, and silver.

	
	Cobalt-rich crusts
	· Mineralized crusts contain rare-earth elements & cobalt.

	Coastal and Construction materials
	Marine Sand and Gravel
	Extracted through offshore dredging. Materials used in concrete production, coastal defense, and land reclamation.

	
	Coastal clays
	 Mined in estuarine and coastal zones for brick making, ceramics, and industrial manufacturing.

	
	Heavy mineral sands
	Coastal deposits containing ilmenite, rutile (titanium ores), zircon, and monazite.

	Chemical and Industrial resources
	Sea Salt 
(Marine evaporites)
	Extracted through the solar evaporation of seawater in coastal salterns, used both for human consumption and industrial chemistry.

	
	Phosphorite deposits
	Nodules and sedimentary layers rich in phosphorus, used to manufacture agricultural fertilizers



4. Significance of Coastal and Marine Resources  
Coastal and marine resources provide vital food supplies, livelihoods for billions, regulate the global climate, and shield shorelines from extreme weather (Khera et al., 2015a). Protecting these vulnerable yet highly productive ecosystems is essential for sustaining global biodiversity and economies. These environments support a significant percentage of the human population through vital provisioning, regulating, cultural, and supporting services (Isa et al., 2023) (Table 3).
Table 3. Significance of coastal and marine resources  
	Services
	Components
	Benefits to human 
	Benefits to environment

	Provisioning 
and Economic resources
	Fisheries and Aquaculture
	Source of protein.
Harvesting of fin fish, shellfish, & crustaceans. 
	

	
	Energy and Minerals
	Non-living resources
	Petroleum, natural gas, salts, and sand.

	
	Biotechnology and Medicine
	Bio-active substances from marine sponges and corals for medical treatments.
	

	
	Trade and Transport
	Global trade via major shipping ports and harbors.
	

	Ecosystem regulation and Climate mitigation
	Storm protection
	Mangrove forests, sand dunes, and coral reefs.
	Protection against extreme waves, storm surges, and coastal inundation.

	
	Carbon sequestration
	Coastal wetlands 
	Organic carbon  important in mitigating global warming. 

	
	Water filtration
	Mangroves and seagrass beds 
	Absorb land-sourced pollutants.

	Cultural and Socio-economic value
	Global tourism
	Recreation, and driving  revenue for local and national economies.
	

	
	Human well-being
	Proximity to coastal blue spaces has physical and mental health benefits.
	

	Supporting services and Biodiversity
	Habitat provision
	Oceans and coasts 
	Support biodiversity.
Nurseries for marine and terrestrial species.



5. Key drivers of marine biodiversity loss (Anasco et al., 2025)
· Climate change & Ocean acidification:  Rising CO2 levels have led to increased ocean temperatures, acidity and amplified oxygen depletion, critically threatening marine organisms, particularly corals and shellfish.
· Habitat destruction & Changes in sea use: Unregulated coastal development and harmful practices are causing extensive loss and degradation of critical habitats. 
· Invasive species: Influx of non-native species disrupts ecosystem equilibrium, leading to the decline or extinction of native species and habitat transformation.
· Over-exploitation: Many commercial fish species are severely depleted due to unsustainable fishing practices and bycatch, placing thousands of marine species at risk of extinction.
· Pollution: Pollutants such as micro-plastics, heavy metals, and excess nutrients cause eutrophication, harming marine life, and disrupting the food chain.
6. Sustainable Management of Coastal and Marine Resources

Marine sustainability refers to the preservation of the ecological integrity of ocean systems through the maintenance of a balanced interaction among their biological, physical, geological and chemical components, while managing human activities in a manner that minimises adverse impacts (Lal, 2003). More broadly, it encompasses the achievement of ecological balance and sustainable development within marine environments through the conservation, protection and responsible utilisation of marine resources. This approach involves the implementation of a range of management strategies, including the establishment of marine protected areas, the regulation of developmental and extractive activities, and the promotion of sustainable patterns of resource use and consumption to ensure the long-term resilience and productivity of marine ecosystems (Malhotra et al., 2024).

Sustainable management of coastal and marine resources focuses on preserving marine biodiversity and ecosystem health while supporting the economic livelihoods of coastal communities (Shenoi, 2017). It relies on community-led conservation, strict anti-pollution measures, and policies aligned to balance human activity with natural regeneration. The most effective strategies prioritize ecosystem resilience through proven practices: community empowerment, habitat restoration, marine protected areas, pollution mitigation, and sustainable fishing (United Nations, 2025).
7. Ecosystem-based Approaches for Sustainable Management of Coastal and Marine Resources
Ecosystem-based approaches for managing coastal and marine resources treat human societies as integral parts of the ecosystem. These holistic strategies focus on maintaining ecological health, preserving biodiversity, and sustaining ecosystem services across interconnected freshwater, coastal, and marine environments rather than managing isolated sectors (Lal, 2003). Key strategies for sustainable coastal and marine management include: marine spatial planning, marine protected areas, nature-based solutions, restoring and conserving natural ecosystem-based fisheries management, and shifting from ridge-to-reef management (Environmental Law Institute, 2009).
7.1. Marine Spatial Planning (MSP)

Marine Spatial Planning (MSP) is a relatively recent management approach that has gained significant prominence over the past decade. Rooted in the principles of ecosystem-based management, MSP extends conventional planning frameworks by incorporating participatory assessment and decision-making processes that support the development of management strategies aimed at achieving ecological, economic and social objectives (Ehler and Douvere, 2009; Burns, 2012). It is commonly defined as a process through which the spatial and temporal distribution of human activities within marine environments is analysed and organised to promote the sustainable attainment of environmental, economic and societal goals (LME: Learn Policy Brief, 2020; The World Bank, 2025).

The conceptual foundation of MSP is grounded in the ecosystem approach (EA) and ecosystem-based management (EBM). Regardless of the scale, geographical setting or socio-ecological context in which it is implemented, MSP is inherently a spatially explicit, place-based management process. In addition to its spatial dimension, MSP incorporates temporal considerations through the application of forecasting and scenario-based approaches, while recognising seasonal variations and dynamic ecosystem processes (Secretariat of the CBD, 2012). Effective implementation of MSP for sustainable ocean governance requires the integration of diverse sources of environmental, socio-economic and sector-specific knowledge and data. Such integration ensures that planning processes are comprehensive, inclusive and scientifically robust, while remaining sufficiently adaptive to respond to changing ecological conditions and socio-economic drivers (UNESCO/IOC, 2021).

MSP provides an essential framework for coordinating decisions regarding the future allocation and use of marine space, and strong justification for its adoption has been demonstrated across a variety of regional contexts (Meaden et al., 2016). Its importance has increased globally as policymakers and stakeholders increasingly recognise its effectiveness in balancing growing demands for marine and maritime space with the imperative to conserve and protect marine ecosystems (WCDP, 2022; UNESCO-IOC and IOC/WESTPAC, 2025). Furthermore, MSP serves as a valuable mechanism for directing financial and technical assistance to governments and private-sector actors, while providing a sound economic and social rationale for investments that support the development of a sustainable Blue Economy (Thibault et al., 2019; The World Bank, 2022).
The main steps in MSP are: identify the problems or issues that could be addressed; define scope (geographic boundaries, planning timeframes, etc.); develop stakeholder engagement strategy; define objectives and performance indicators; map human uses and ecological information; map alternative spatial marine plans; select preferred plan; implement plan and compliance program simultaneously; monitor and evaluate performance; and review marine spatial plan within defined time frame (Mafwila, 2022; Laurent, 2025; Sandaruwan, 2025).
7.2. Marine Protected Areas (MPAs)

A Marine Protected Area (MPA) is generally defined as a clearly delineated marine or coastal area, including its associated waters, flora and fauna, as well as cultural and historical features, that is designated and managed through legal, customary or other effective mechanisms to provide a higher level of protection for marine and coastal biodiversity than that afforded to surrounding areas (Khera et al., 2015b; Laxmilatha et al., 2015). MPAs are widely recognised as an effective conservation instrument for safeguarding marine ecosystems and preserving their ecological, cultural and historical values for present and future generations (OECD, 2017).

MPAs play a significant role in the protection of critical habitats and ecological processes. They function as spatial refuges for heavily exploited species, contribute to the replenishment of adjacent fish stocks through spill-over effects, and serve as precautionary measures that can mitigate the consequences of management uncertainties and errors (Sanchirico et al., 2002). These protected areas are established across diverse marine environments worldwide and vary considerably in their legal status, management objectives, size and governance arrangements. By regulating or restricting human activities to varying degrees, MPAs seek to balance conservation goals with sustainable resource use. Although global coverage of MPAs has increased substantially in recent decades, they currently encompass less than 10% of the world's ocean surface and are established for a range of purposes, from protecting specific habitats and species to supporting sustainable commercial activities such as fisheries (Kriegl et al., 2021).

The primary objectives of MPAs are closely aligned with broader goals of marine and coastal biodiversity conservation. There is widespread recognition that marine and coastal protected areas constitute one of the most important tools for promoting the conservation and sustainable utilisation of marine and coastal ecosystems (Lawyers Initiative for Forest and Environment, 2014). When integrated within broader ecosystem-based management frameworks, MPAs provide a highly effective mechanism for maintaining, restoring and enhancing the ecological health of marine and coastal environments. Their success, however, depends largely on robust governance systems capable of influencing human behaviour and reducing anthropogenic pressures on marine ecosystems (UN Environment Frontiers, 2017).

Despite their recognised benefits, the effective management of MPAs presents several challenges. These include establishing clearly defined boundaries and regulatory frameworks, ensuring adequate monitoring and enforcement, undertaking ecological restoration where necessary to recover degraded habitats, and maintaining the provision of ecosystem goods and services for resource users. Additional challenges involve generating and managing scientific information to evaluate management effectiveness and support decision-making, promoting stakeholder awareness and participation, ensuring that benefits are distributed fairly among stakeholders, regulating activities that may adversely affect protected areas, and preventing the introduction or spread of invasive alien species through appropriate control and eradication measures (Khera et al., 2015b; CMPA Project Brief, 2016).

MPAs perform a wide range of ecological, social and economic functions. These include conserving ecosystems and maintaining essential ecological processes, protecting biodiversity and genetic resources, supporting scientific research and environmental education, safeguarding commercially important species, enhancing resilience to natural hazards, promoting recreation and ecotourism, facilitating the recovery of depleted fish stocks, and generating socio-economic benefits through the sustainable use of marine resources (Salm et al., 2000; Gonçalves, 2023). Consequently, the importance of MPAs as a mechanism for ensuring the sustainable management of aquatic resources and strengthening environmental protection is increasingly acknowledged at both national and international levels (Khera et al., 2016b; NEASPEC, 2021).

7.3. Nature-based Solutions (NbS)

Nature-based Solutions (NbS) are defined as actions that protect, sustainably manage and restore natural and modified ecosystems in ways that effectively and adaptively address societal challenges while simultaneously enhancing human well-being and biodiversity conservation (Lecerf et al., 2021). In coastal regions, NbS provide a sustainable framework for mitigating the adverse environmental impacts associated with urban expansion by incorporating natural ecosystem processes and functions into planning and development strategies (Frank et al., 2022). Within coastal and marine contexts, NbS encompass a range of interventions aimed at conserving, managing and restoring ecosystems to address social, economic and environmental challenges in an adaptive and sustainable manner (CSTEP, 2024).

By integrating ecological integrity with human development objectives, NbS facilitate a balance between environmental conservation and socio-economic progress. This integrated approach is essential for maintaining biodiversity, safeguarding public health, enhancing water quality, generating economic opportunities and strengthening coastal protection across landscapes and seascapes (Boskalis, 2023). As the impacts of climate change intensify, NbS have gained increasing recognition as effective and cost-efficient strategies for coastal adaptation, helping to mitigate challenges such as sea-level rise, shoreline erosion and the growing frequency of extreme weather events (Gregory, 2024). Furthermore, NbS have emerged as a practical and versatile approach for addressing a wide range of contemporary societal challenges, including biodiversity loss and climate change impacts (Casal et al., 2025).

Ecosystem-based approaches to disaster risk reduction and climate adaptation are increasingly recognised as innovative, economically viable and effective strategies for coastal management under appropriate socio-economic and biophysical conditions (Kelsey, 2017; Interreg Mediterranean, 2021). In this context, engineers and ecologists are collaborating to develop integrated coastal protection measures that harness the natural buffering capacity of coastal ecosystems to reduce environmental risks and enhance resilience (SCAR and FISH, 2022; TERI, 2023). Such nature-based interventions can provide sustainable, long-term protection by influencing key coastal processes, including sediment dynamics, flood regulation, erosion control and the maintenance of tidal creeks and channels, thereby contributing to the overall stability and resilience of coastal systems (NIUA, 2025).

7.4. Ecosystem-Based Fisheries Management (EBFM)


Marine and coastal fisheries across the globe have experienced significant degradation and continue to face increasing ecological pressures (Ecosystem Principles Advisory Panel, 1998; Grieve and Short, 2007). Declining fish stocks and reductions in global fish catches have become matters of growing concern, highlighting the urgent need for effective and sustainable management interventions. In this context, Ecosystem-Based Management (EBM) of marine fisheries provides a comprehensive framework for ensuring the continued provision of food resources while maintaining the ecological integrity, resilience and adaptive capacity of marine ecosystems (Ward et al., 2006; Pomeroy et al., 2013).

Ecosystem-Based Management is an integrated and holistic approach to natural resource management that recognises the complex interactions between human societies and ecological systems. Its primary objective is to promote the sustainable use of natural resources and the conservation of biodiversity through the maintenance of ecosystem processes, functions and services (Garcia et al., 2003; Khera et al., 2016a). EBM emphasises ecological connectivity both within and among ecosystems, including linkages between terrestrial and marine environments. It focuses on understanding and managing the cumulative impacts of human activities within specific ecosystems, while prioritising the protection, restoration and maintenance of ecosystem structure, ecological functions and key biophysical processes. Furthermore, EBM incorporates biological, socio-economic and governance dimensions into management and decision-making processes, thereby facilitating a more integrated and adaptive approach to resource management (Clarke and Jupiter, 2010; UNEP, 2011).

The implementation of Ecosystem-Based Fisheries Management (EBFM), a fisheries-specific application of EBM, involves a series of interrelated ecological and management steps. These include the identification of relevant stakeholders, delineation and mapping of ecological regions, identification of key partners and their interests, and assessment of ecosystem values. Subsequent stages involve identifying potential fishery-related hazards, conducting ecological risk assessments, establishing management objectives and performance targets, and developing strategies to achieve these goals. Effective implementation also requires the design of appropriate information and monitoring systems, identification of research priorities and information requirements, development of performance evaluation and review mechanisms, and the provision of education and capacity-building programmes for fishers, managers and other stakeholders to support informed and adaptive fisheries management (Scandol et al., 2005; The Pew Charitable Trusts, 2022).

7.5. Ridge-to-Reef (R2R) Management

The Ridge-to-Reef (R2R) approach represents a holistic and multidimensional framework for conservation and sustainable development that addresses environmental, socio-cultural and economic dimensions across interconnected landscapes and seascapes, extending from upland catchments (‘ridge’) to coastal and marine ecosystems (‘reef’). By promoting integrated natural resource management, the R2R framework seeks to enhance both ecosystem integrity and socio-economic development outcomes (Dhiaulhaq et al., 2026). It provides a comprehensive mechanism for managing linked terrestrial, coastal and marine ecosystems through the integration of environmental and economic information, thereby enabling decision-makers to evaluate trade-offs and synergies among ecological, social and economic objectives (Vardon et al., 2023; Chen et al., 2025).

A fundamental premise of the R2R approach is the recognition of ecological connectivity between upstream and downstream environments. Activities occurring in upper catchments, including deforestation, logging, infrastructure expansion and mining, can exert significant impacts on downstream ecosystems such as mangrove forests, seagrass meadows and coral reefs (Delevaux and Stamoulis, 2021). Consequently, R2R emphasises the need for integrated management strategies that account for these interdependencies across entire watershed–coastal systems. Key principles underpinning the approach include the conservation and enhancement of biodiversity and ecosystem services, the promotion of sustainable livelihoods, poverty alleviation, improved governance, and the strengthening of resilience to climate change through coordinated and integrated resource management practices (Fache and Pauwels, 2022; Dhiaulhaq et al., 2025).

The mainstreaming of R2R principles has become increasingly important in advancing climate-resilient approaches to the integrated management of land, water, forests and coastal resources. This is achieved through strategic planning, institutional capacity development and the implementation of actions designed to sustain livelihoods while maintaining essential ecosystem services (ICRI, 2016; UNDP and GEF, 2020). The overarching objective of the R2R framework is to conserve and enhance ecosystem goods and services—including provisioning, regulating, supporting and cultural services—through integrated approaches to the management of land, freshwater, forests, biodiversity and coastal resources. In particular, the approach has been widely promoted in Pacific Island countries as a means of supporting poverty reduction, sustainable livelihood development and climate resilience while ensuring the long-term sustainability of interconnected ecosystems (GEF, UNDP, UNEP and FAO, 2016; Oestereich, 2020).
8. Conclusion

Sustainable management of coastal and marine resources requires integrated approaches that address ecological, social, and economic dimensions together rather than treating individual sectors in isolation. The reviewed evidence shows that ecosystem-based management can provide a useful framework for conserving biodiversity, maintaining ecosystem services, reducing human pressures, and supporting the livelihoods of coastal communities. Marine spatial planning, marine protected areas, nature-based solutions, ecosystem-based fisheries management, and ridge-to-reef management each contribute to this objective by improving coordination, protecting critical habitats, promoting responsible resource use, and strengthening resilience to environmental change. Effective implementation depends on clear governance arrangements, stakeholder participation, scientific information, monitoring, enforcement, and adaptive management. The review also indicates that coastal and marine ecosystems are strongly influenced by land-based activities, making land-sea connectivity an important consideration in management planning. While ecosystem-based approaches cannot eliminate all pressures on marine systems, they can help guide more balanced and precautionary decisions. Strengthening institutional capacity, reducing pollution, restoring degraded habitats, and supporting sustainable fisheries are essential steps toward long-term conservation and resource security.

Limitations

This review is limited by its dependence on available published literature, reports, policy documents, and institutional sources. Although the manuscript includes material from academic databases and relevant organizational publications, it does not present a systematic review protocol, detailed search period, exclusion process, or formal quality assessment of the selected sources. As a result, the review may not capture all relevant studies on ecosystem-based management of coastal and marine resources. The discussion is also broad and thematic, and it does not evaluate the effectiveness of each management approach using quantitative comparison or case-specific performance indicators. Regional differences in governance capacity, ecological conditions, socioeconomic priorities, and enforcement mechanisms are not examined in detail. In addition, the review focuses mainly on conceptual and management approaches rather than empirical field outcomes. Future studies should apply systematic review methods, compare regional case studies, and assess measurable ecological and socioeconomic outcomes of ecosystem-based approaches.
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