


Review Article
Interlink of Geopolitics of Climate Change and Biodiversity Protection

Abstract
Climate change and biodiversity loss represent two of the most formidable environmental challenges confronting the international community in the twenty-first century. These crises are not discrete phenomena; rather, they are deeply intertwined through complex ecological, political, and socio-economic dynamics that span national boundaries and demand coordinated global responses. This review article examines the geopolitical dimensions of climate change and biodiversity protection, with particular emphasis on the manner in which international power relations, multilateral governance frameworks, and national interests shape the effectiveness of conservation and emissions-reduction efforts. Drawing upon a broad corpus of peer-reviewed literature and authoritative institutional reports published predominantly between 2007 and 2026, the article explores how the Intergovernmental Panel on Climate Change (IPCC) assessments, the Convention on Biological Diversity (CBD), the Paris Agreement, and the Kunming-Montreal Global Biodiversity Framework interact with one another within the arena of global environmental diplomacy. Special attention is given to the asymmetric vulnerabilities experienced by developing nations, the tensions between economic development imperatives and ecological protection, the role of non-state actors, and the emerging nexus between climate security and biodiversity. The review further interrogates how land-use change, deforestation, ocean governance, and the politics of carbon markets simultaneously serve as sites of geopolitical contestation and potential cooperation. The article concludes that durable progress in both climate stabilisation and biodiversity conservation requires institutionalised interlinkages between governance frameworks, equitable burden-sharing mechanisms, and a reconfiguration of international political will that transcends historical North-South divides. The findings carry significant implications for the design of future international environmental agreements and the integration of biodiversity into climate finance architectures.
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1. Introduction
[bookmark: _GoBack]Climate change has become a pressing issue globally for communities, organisations, and countries. The Intergovernmental Panel on Climate Change (IPCC) has warned that human-induced pollution has intensified extreme weather events like heat waves, torrential rain, droughts, and tropical cyclones. Natural resource scarcity has led to geopolitical disputes between governments and regions, as many resources, such as oil, gas, minerals, and water, are essential to economic growth, national security, and livelihood (Alam et al., 2024).  The relationship between human civilisation and the natural world has grown increasingly fraught over the course of the industrial era. The accelerating pace of anthropogenic climate change and the concurrent collapse of global biodiversity are now widely recognised as existential threats that transcend the conventional boundaries of environmental science and enter the domain of international politics, security studies, and economic governance (IPBES, 2019; IPCC, 2023). The geopolitical dimension of these challenges is not incidental but fundamental: decisions about energy systems, land use, ocean governance, and resource exploitation are inescapably embedded within relations of power between and among states, corporations, indigenous communities, and multilateral institutions. Concurrent global rises in temperatures, rates and incidence of species decline, and emergence of infectious diseases represent an unprecedented planetary crisis. Recent intergovernmental reports have drawn focus to the escalating climate and biodiversity crises, and the connections between them, but interactions among all three pressures have been largely overlooked. Non-linearities and dampening and reinforcing interactions among pressures make considering interconnections essential to anticipating planetary challenges (Pfenning-Butterworth et al., 2024).
The scientific evidence underpinning concern about both phenomena is now robust and compelling. The Intergovernmental Panel on Climate Change (IPCC) Sixth Assessment Report (AR6) concluded with unequivocal confidence that human influence has warmed the atmosphere, ocean, and land, and that widespread and rapid changes in the climate system are unprecedented over many thousands of years (IPCC, 2021). Simultaneously, the Intergovernmental Science-Policy Platform on Biodiversity and Ecosystem Services (IPBES) Global Assessment documented that approximately one million animal and plant species are now threatened with extinction, representing the fastest rate of species loss in human history (IPBES, 2019). These dual crises are not merely additive in their consequences; they interact synergistically, with climate change exacerbating habitat loss, species range shifts, coral bleaching, and ecosystem degradation, whilst biodiversity loss simultaneously undermines the capacity of natural systems to sequester carbon and buffer communities against climatic extremes (Pörtner et al., 2021).
International responses to these twin challenges have been institutionalised through a suite of multilateral agreements and frameworks. The United Nations Framework Convention on Climate Change (UNFCCC) and its subsidiary Paris Agreement of 2015 represent the primary architecture for global climate governance (UNFCCC, 2015). The Convention on Biological Diversity (CBD) and its associated Protocols, culminating in the adoption of the Kunming-Montreal Global Biodiversity Framework (GBF) in December 2022, constitute the primary institutional expression of global commitment to halting and reversing biodiversity loss (CBD, 2022). Yet despite these institutional achievements, implementation deficits are profound, and the geopolitical dynamics shaping state behaviour within these frameworks remain incompletely understood.
Geopolitics, traditionally concerned with the influence of geography upon political power and international relations, has increasingly been applied to environmental domains (Dalby, 2013). Environmental geopolitics examines how the distribution of natural resources, ecological vulnerabilities, and environmental governance responsibilities intersect with state power, national interests, and international order. In the context of climate change and biodiversity, geopolitical analysis illuminates why states with divergent histories of industrialisation, varying ecological endowments, and differing developmental aspirations often adopt conflicting positions in international negotiations, even when the underlying scientific case for action is broadly shared.
The nexus between climate change and biodiversity is increasingly prominent in academic and policy discourse, yet the explicitly geopolitical dimensions of this interlinkage remain underexplored in the review literature. Most existing scholarship addresses climate governance and biodiversity governance as parallel rather than interlinked domains, or focuses on ecological dynamics at the expense of political analysis. This article seeks to bridge that gap by synthesising existing scholarship on both domains through a geopolitical lens, examining how international power relations, institutional architectures, and national interests collectively shape the prospects for integrated environmental governance.
The article proceeds as follows. Following an account of the methodology for literature selection in Section 2, Section 3 examines the theoretical and conceptual foundations of environmental geopolitics. Section 4 provides a historical overview of the multilateral architecture for climate and biodiversity governance. Section 5 analyses the interlinkages between climate change and biodiversity loss from a geopolitical perspective. Section 6 explores key thematic areas of geopolitical contestation and cooperation, including deforestation, ocean governance, and carbon markets. Section 7 addresses the role of non-state actors and subnational entities. Section 8 examines equity dimensions and North-South dynamics. Section 9 considers emerging geopolitical challenges at the climate-biodiversity nexus. Section 10 discusses pathways towards integrated governance, and Section 11 presents a discursive synthesis, with Section 12 offering conclusions and Section 13 acknowledging limitations.
1.1 Scope and Objectives of the Article
This review article is principally concerned with the geopolitical dimensions of the interlinkage between climate change and biodiversity protection at the international scale. It does not seek to provide a comprehensive review of the ecological science of climate-biodiversity interactions, nor does it offer a technical assessment of specific policy instruments. Its primary objective is to synthesise the scholarly and institutional literature on the political, diplomatic, and governance dimensions of the climate-biodiversity nexus, with particular attention to how geopolitical forces both constrain and enable effective environmental governance. The article aims to identify patterns of cooperation and conflict within international environmental diplomacy, to illuminate the equity dimensions of the current global governance architecture, and to explore prospects for more integrated institutional responses to the twin crises of climate change and biodiversity loss. Findings are intended to be of relevance to scholars of international relations and environmental politics, as well as to practitioners and policymakers engaged in multilateral environmental negotiations.

2. Methods for Literature Selection
This article adopts the form of a narrative review rather than a systematic review. This methodological choice reflects the broad, interdisciplinary, and inherently interpretive nature of the subject matter, which encompasses international relations theory, environmental politics, ecological science, and institutional analysis (Ferrari, 2015). A systematic review, with its emphasis on exhaustive search strategies, quantitative synthesis, and standardised appraisal of study quality, is most suited to well-defined empirical questions with a homogeneous body of primary literature. The geopolitics of climate change and biodiversity, by contrast, draws upon diverse epistemological traditions, methodological approaches, and document types, including peer-reviewed theoretical contributions, empirical case studies, quantitative assessments, and authoritative institutional reports, that resist meaningful aggregation through a single appraisal framework. A narrative approach therefore permits the kind of integrative, contextual, and critical synthesis appropriate to the subject (Green et al., 2006).
Literature was identified through searches of four principal academic databases: Web of Science, Scopus, Google Scholar, and PubMed. Searches were conducted using combinations of the following terms: 'climate change geopolitics', 'biodiversity governance', 'climate-biodiversity nexus', 'environmental multilateralism', 'Paris Agreement', 'Convention on Biological Diversity', 'Kunming-Montreal Framework', 'global environmental governance', 'North-South environmental politics', 'deforestation geopolitics', 'ocean governance climate', 'carbon markets biodiversity', 'REDD+ governance', 'ecosystem services geopolitics', and 'climate security biodiversity'. Boolean operators (AND, OR) were employed to refine searches and to combine thematic terms. The principal date range for recent literature was restricted to 2007–2026, in alignment with the requirement for contemporaneous scholarship. However, foundational theoretical works and seminal empirical studies predating 2007 were incorporated where they were deemed essential to the conceptual scaffolding of the analysis.
Inclusion criteria for peer-reviewed literature were: publication in an indexed academic journal; relevance to one or more of the thematic areas addressed in the article; and availability in the English language. Documents published in other languages were excluded, not because of any assumption about their scholarly merit, but because the capacity for verified interpretation was limited to English-language sources in this review. Institutional reports from bodies including the IPCC, IPBES, the CBD Secretariat, the United Nations Environment Programme (UNEP), the Food and Agriculture Organisation (FAO), and the World Bank were included where they provided authoritative, primary data or policy frameworks not available in the peer-reviewed literature. Books, grey literature, conference papers, and working papers without formal peer review were excluded from the primary reference corpus, though a small number of highly influential working documents from intergovernmental bodies were retained where no peer-reviewed equivalent existed.
A basic screening workflow was applied to identify relevant materials. Initial searches yielded several hundred candidate documents across the databases queried. Titles and abstracts were reviewed to assess relevance, and documents that did not address the political, institutional, or governance dimensions of climate change or biodiversity were excluded at this stage. Full-text review was subsequently conducted for documents that passed initial screening, with duplicates across databases identified and removed. Influential studies were identified on the basis of citation frequency within the relevant literature, their origin in high-impact journals, and their explicit relevance to the review's conceptual framework. 

3. Theoretical and Conceptual Foundations of Environmental Geopolitics
Geopolitics as a scholarly tradition has long been preoccupied with the relationship between territory, resources, and political power. Classical geopolitical thinkers such as Halford Mackinder and Alfred Mahan foregrounded the strategic significance of geographical space and natural resources in shaping inter-state competition. Whilst the crude environmental determinism of classical geopolitics has been largely superseded in contemporary scholarship, the insight that the distribution and governance of natural resources bears upon political power and international order retains enduring relevance (Dalby, 2013).
Environmental geopolitics, as an emerging sub-field, examines how ecological conditions and natural resource dynamics intersect with state power, security, and international governance. Scholars working in this tradition have argued that environmental challenges such as climate change and biodiversity loss must be understood not merely as technical problems amenable to scientific and technological solutions, but as deeply political phenomena shaped by historical patterns of resource exploitation, colonial legacies, and contemporary power asymmetries (Barnett, 2007). From this perspective, international environmental negotiations are sites in which states pursue their national interests, defined in terms of economic development, energy security, and geopolitical influence, as much as they are fora for collective problem-solving.
Several theoretical frameworks are relevant to the analysis of the climate-biodiversity geopolitical nexus. Realist international relations theory emphasises the primacy of state interests and the absence of a supranational authority capable of enforcing international agreements, leading to collective action problems in which each state has incentives to defect from cooperative arrangements (Keohane & Victor, 2011). This perspective helps to explain the persistence of implementation gaps in both climate and biodiversity governance, as well as the reluctance of major emitting and biodiverse states to accept binding commitments that might constrain their development options.
Liberal institutionalism, by contrast, stresses the capacity of international institutions, norms, and repeated interactions to foster cooperation even among self-interested states (Keohane & Victor, 2011). From this vantage point, the UNFCCC, CBD, and their associated agreements represent important institutional achievements that, despite their imperfections, create forums for negotiation, establish norms of state responsibility, and generate information and monitoring functions that facilitate compliance. The evolution of these institutions over time, from the voluntary commitments of the CBD to the nationally determined contributions of the Paris Agreement and the area-based targets of the Kunming-Montreal GBF, reflects the gradual, if uneven, deepening of international environmental norms.
Political ecology offers a third lens, focusing attention on the social, economic, and political dimensions of human-environment relations, and in particular on questions of power, inequality, and justice (Adger et al., 2001). Applied to the climate-biodiversity nexus, political ecology illuminates how the burdens of environmental degradation and the costs of conservation are unevenly distributed across lines of class, race, gender, and nation. It draws attention to the ways in which dominant framings of environmental problems can marginalise alternative knowledges and displace costs onto vulnerable communities, including indigenous peoples whose territories encompass a disproportionate share of global biodiversity (Garnett et al., 2018).
More recently, the concept of the Anthropocene, designating a new geological epoch characterised by the dominant influence of human activity on Earth-system processes, has become an important frame for both scientific and social-scientific analysis (Steffen et al., 2015). The Anthropocene framing underscores the extent to which climate change and biodiversity loss are not merely environmental problems but symptoms of a broader reconfiguration of the relationship between humanity and the planetary systems that sustain life. This perspective has geopolitical implications, suggesting that governance responses must be commensurate in scale and ambition with the transformation of Earth's biophysical systems, and that existing models of state sovereignty and national interest may be inadequate to the challenge.

4. Multilateral Governance Architecture for Climate and Biodiversity
4.1 The UNFCCC and Paris Agreement
The United Nations Framework Convention on Climate Change, adopted in 1992 and entered into force in 1994, established the foundational architecture for international climate governance. With near-universal membership, the UNFCCC created a common framework of principles, including the precautionary principle, the principle of common but differentiated responsibilities and respective capabilities (CBDR-RC), and the principle of intergenerational equity, that have shaped subsequent negotiations. The Kyoto Protocol of 1997 introduced legally binding emissions reduction obligations for developed country (Annex I) parties, reflecting the CBDR-RC principle, though its impact was limited by the non-participation of the United States and the exclusion of major developing-country emitters from binding commitments (Keohane & Victor, 2011).
The Paris Agreement of 2015 represented a fundamental shift in the architecture of international climate governance (UNFCCC, 2015). Rather than the top-down, binding commitment model of Kyoto, Paris adopted a bottom-up approach built around nationally determined contributions (NDCs), in which each state party commits to its own emissions reduction targets. This design was explicitly intended to accommodate the diversity of national circumstances and to broaden participation, including that of the United States and major developing-country emitters such as China and India. The Agreement established a long-term temperature goal of holding global average temperature increase to well below 2°C above pre-industrial levels, with efforts to limit increase to 1.5°C, alongside goals on adaptation and climate finance. Periodic global stocktakes are intended to assess collective progress and encourage the ratcheting up of ambition over time (UNFCCC, 2015).
The Paris Agreement has been widely praised as a diplomatic achievement and criticised for its ambition gap in roughly equal measure. The aggregated NDCs submitted by parties are collectively insufficient to achieve the 1.5°C goal, and current policies are projected to lead to warming in the range of 2.5–3°C by the end of the century (IPCC, 2023). The voluntary, nationally determined character of commitments, whilst politically enabling, creates weak accountability mechanisms and limited incentives for states to increase ambition beyond what their domestic political economies will support. Furthermore, the climate finance commitments made by developed countries, including the oft-cited goal of mobilising USD 100 billion per year for developing countries, have been consistently unmet and are regarded by many developing-country parties as inadequate relative to the scale of the challenge (Bhattacharya et al., 2020).
4.2 The Convention on Biological Diversity and the Kunming-Montreal Framework
The Convention on Biological Diversity, also adopted at the Rio Earth Summit in 1992, established three overarching objectives: the conservation of biological diversity, the sustainable use of its components, and the fair and equitable sharing of benefits arising from the utilisation of genetic resources. With 196 parties, the CBD enjoys near-universal membership, though the United States, notably, has not ratified the Convention. The CBD's Cartagena Protocol on Biosafety and Nagoya Protocol on Access and Benefit Sharing have addressed specific dimensions of biodiversity governance, though their implementation has been partial and contested (Nagoya Protocol, 2010).
A succession of CBD strategic plans, including the 2010 Aichi Biodiversity Targets under the Strategic Plan for Biodiversity 2011–2020, set quantitative benchmarks for reducing rates of biodiversity loss. The Aichi Targets were almost uniformly missed, with assessments indicating that none of the twenty targets had been fully achieved by 2020, and the majority had recorded only partial progress at best (CBD, 2020). This record of implementation failure reflects structural deficiencies in biodiversity governance, including insufficient funding, weak monitoring mechanisms, inadequate integration of biodiversity considerations into economic sectors, and a persistent mismatch between international commitments and national policies.
Against this backdrop, the Kunming-Montreal Global Biodiversity Framework, adopted at the fifteenth Conference of the Parties to the CBD in December 2022, was designed to chart a more ambitious course for biodiversity governance through 2030 and beyond (CBD, 2022). The GBF's headline target, colloquially known as '30x30', commits parties to protect at least 30 per cent of terrestrial, inland water, coastal, and marine areas by 2030. The Framework also includes targets on reducing pollution, restoring degraded ecosystems, addressing invasive species, and mobilising biodiversity finance. A new funding mechanism, the Global Biodiversity Framework Fund, was established to channel resources to developing countries, though the adequacy of pledges relative to estimated needs remains a point of contention. Scholarly assessments of the GBF have noted its potential to catalyse transformative action whilst cautioning that, without robust implementation mechanisms and stronger compliance incentives, it risks repeating the implementation failures of the Aichi Target era (Dinerstein et al., 2019).
4.3 Institutional Interlinkages and Governance Gaps
Despite operating within the same overarching system of international environmental governance, the UNFCCC and CBD have historically functioned as largely separate institutional tracks, with limited formal coordination mechanisms and distinct negotiating communities (Kok & De Coninck, 2007). This institutional separation has contributed to a fragmented governance landscape in which synergies between climate action and biodiversity conservation are frequently unrealised, and in which trade-offs, such as the negative biodiversity impacts of large-scale monoculture bioenergy plantations promoted under some climate mitigation scenarios, have been insufficiently addressed. The recognition of this fragmentation has prompted calls from both scientific and policy communities for greater integration of the two governance streams, a demand that finds expression in both the GBF text and the IPCC-IPBES joint report on biodiversity and climate change (Pörtner et al., 2021).
The IPCC-IPBES co-sponsored workshop report of 2021 constituted a landmark attempt to synthesise the scientific understanding of climate-biodiversity interactions across the two intergovernmental bodies' mandates (Pörtner et al., 2021). The report identified multiple synergies and trade-offs between climate and biodiversity objectives across mitigation, adaptation, and sustainable development pathways, and emphasised the importance of integrated ecosystem-based approaches that simultaneously serve both sets of objectives. The political uptake of this scientific synthesis has, however, been uneven, and the governance gap between the UNFCCC and CBD continues to pose challenges for coherent international environmental policy.

5. Geopolitical Dimensions of the Climate-Biodiversity Interlinkage
5.1 Ecological Interactions as Geopolitical Drivers
The ecological interlinkages between climate change and biodiversity are well established in the scientific literature and carry significant geopolitical implications. Climate change is now recognised as a primary and growing driver of biodiversity loss, operating through mechanisms including habitat transformation, shifts in species phenology, ocean acidification, coral bleaching, increased frequency and intensity of extreme weather events, and the disruption of ecological interactions such as pollination and predator-prey dynamics (IPBES, 2019; IPCC, 2021). At the same time, the conservation and restoration of biodiverse ecosystems contributes meaningfully to climate change mitigation, through the sequestration of carbon in forests, wetlands, soils, and ocean systems, and to adaptation, through the provision of ecosystem services such as flood regulation, water purification, and coastal protection (Griscom et al., 2017).
These ecological interactions have direct geopolitical salience because the ecosystems that provide the greatest climate regulation and biodiversity values are disproportionately concentrated in the Global South. Tropical forests, including the Amazon basin, the Congo Basin, and the forests of South-East Asia, collectively harbour more than half of the world's terrestrial species and represent the largest terrestrial carbon stocks outside of permafrost systems (Griscom et al., 2017). The governance of these ecosystems is thus a matter of global concern, yet sovereignty over them resides with sovereign states whose development imperatives may conflict with the preferences of the international community for forest conservation. This tension, between global ecological interests and national sovereignty over natural resources, is a defining characteristic of the geopolitics of the climate-biodiversity nexus.
The concept of natural climate solutions encompasses a range of ecosystem-based mitigation and adaptation strategies, including reduced emissions from deforestation and forest degradation (REDD+), the restoration of degraded lands, and the protection of coastal blue-carbon ecosystems such as mangroves and seagrasses (Griscom et al., 2017). These strategies are attractive precisely because they simultaneously serve climate and biodiversity objectives, and they have received growing attention in international climate negotiations and biodiversity governance discussions. However, their implementation is complicated by questions of land tenure, indigenous rights, governance capacity, and the adequacy and conditionality of financial transfers from developed to developing countries, all of which are fundamentally geopolitical in character.
5.2 Sovereignty, Common Heritage, and the Politics of Conservation
A central tension in the geopolitics of the climate-biodiversity nexus is that between the principle of national sovereignty over natural resources, enshrined in the CBD's preamble, and the emerging recognition of global biodiversity as a common heritage of humanity whose conservation is a shared responsibility (Swanson, 1999). States with high concentrations of biodiversity, many of which are low-income countries in tropical regions, have consistently asserted their sovereign rights to exploit their natural resources for economic development, and have demanded that financial transfers from biodiversity-consuming wealthy nations compensate them for the opportunity costs of conservation. This demand reflects a historically grounded critique of the green imperialism discourse, in which the conservation preferences of wealthy nations are imposed upon poorer ones without commensurate financial or technological support (Büscher et al., 2012).
The politics of access and benefit sharing, institutionalised through the CBD's Nagoya Protocol, represents one dimension of this geopolitical tension (Nagoya Protocol, 2010). The Protocol seeks to ensure that countries of origin of genetic resources receive a fair and equitable share of the benefits arising from their utilisation, including in pharmaceutical and agricultural biotechnology applications. Implementation has been complicated by definitional disputes, monitoring challenges, and the reluctance of private sector actors in developed countries to accept restrictions on access to genetic resources. The recent negotiations over a global instrument on marine biodiversity of areas beyond national jurisdiction (BBNJ Agreement) have similarly involved protracted disputes over the sharing of benefits from the utilisation of marine genetic resources, illustrating how questions of biological commons and resource sovereignty continue to be sites of geopolitical contestation (Dunn et al., 2014).
5.3 Climate Vulnerability and Biodiversity Hotspots
A further geopolitical dimension of the climate-biodiversity nexus is the significant overlap between the regions most vulnerable to climate change impacts and the regions hosting the greatest concentrations of biological diversity. Small island developing states (SIDS), many of which face existential threats from sea-level rise and increased tropical cyclone intensity, are also custodians of rich marine and terrestrial biodiversity (Nurse et al., 2014). Sub-Saharan Africa, home to globally significant savannahs, tropical forests, and freshwater systems, faces severe projected impacts from increasing temperatures, shifting rainfall patterns, and desertification. South and South-East Asia, encompassing the biodiversity-rich Indo-Burma, Sundaland, and Western Ghats hotspots, faces threats from both direct climate impacts and the land-use pressures associated with rapid economic development (Myers et al., 2000).
The concentration of climate vulnerability and biodiversity richness in regions with limited financial and institutional capacity to respond generates a double injustice: these regions have contributed minimally to the stock of atmospheric greenhouse gases responsible for current warming, and yet they bear a disproportionate share of both climate impacts and biodiversity conservation responsibilities. This injustice is a persistent source of tension in multilateral environmental negotiations, and it underpins the demands of developing-country coalitions for equity-centred approaches to both climate and biodiversity governance (Barnett, 2007). The articulation of these demands has become more assertive in recent negotiations, with the establishment of the loss and damage mechanism under the UNFCCC representing a notable, if still inadequate, response to the claims of the most vulnerable.

6. Thematic Areas of Geopolitical Contestation and Cooperation
6.1 Deforestation and REDD+
Tropical deforestation represents perhaps the most politically charged nexus of climate and biodiversity concerns in international environmental governance. Forests provide critical carbon sequestration services, harbour the majority of terrestrial species, regulate hydrological cycles, and support the livelihoods of billions of people (FAO, 2020). The agriculture, forestry, and other land use (AFOLU) sector, which encompasses deforestation and forest degradation among other land-use activities, accounted for approximately 13–21 per cent of total global greenhouse gas emissions in the period 2010–2019 according to IPCC estimates, with deforestation and forest degradation constituting a major share of that contribution (IPCC, 2022). The governance of tropical forests is therefore a matter of global consequence, yet it falls squarely within the domain of national sovereignty.
The REDD+ mechanism, developed under the UNFCCC as a framework for compensating developing countries for verified reductions in deforestation, represents the most prominent institutional attempt to align financial incentives with forest conservation (Angelsen et al., 2017). In principle, REDD+ offers the potential to simultaneously reduce emissions and protect biodiversity, whilst channelling financial resources from developed to developing nations. In practice, its implementation has been characterised by persistent challenges including the methodological difficulties of measuring and monitoring deforestation, the risk of carbon leakage, insufficient and unpredictable financing, and serious concerns about the rights of indigenous and local communities whose territories encompass much of the remaining tropical forest estate (Angelsen et al., 2017; Garnett et al., 2018).
Geopolitically, REDD+ is emblematic of the broader tensions in the climate-biodiversity nexus. Brazil, Indonesia, and the Democratic Republic of Congo, the three countries harbouring the largest areas of tropical forest, have oscillated between asserting their sovereign right to exploit forest resources and positioning themselves as providers of global ecological services deserving of compensation. The political economy of deforestation in each context is shaped by powerful domestic agricultural, mining, and infrastructure interests, as well as by varying levels of state capacity and rule of law. International initiatives such as the Leaders' Declaration on Forests and Land Use at COP26, which attracted commitments from countries covering over 90 per cent of the world's forests, represent ambitious political statements, but their translation into effective policy change on the ground remains to be demonstrated (Global Forest Coalition, 2022).
6.2 Ocean Governance and Marine Biodiversity
The world's oceans are simultaneously a critical component of the Earth's climate system and the most species-rich and diverse ecosystems on the planet. Oceans have absorbed approximately 90 per cent of the excess heat generated by human greenhouse gas emissions since industrialisation, and have absorbed roughly 25–30 per cent of anthropogenic carbon dioxide emissions, contributing significantly to climate regulation but at the cost of ocean warming, deoxygenation, and acidification (Gattuso et al., 2015). These physical and chemical changes are profoundly affecting marine biodiversity, threatening coral reef ecosystems, disrupting marine food webs, and altering the distribution of commercially important fish stocks.
The governance of the high seas, which cover approximately 60 per cent of the ocean surface and lie beyond the jurisdiction of any individual state, represents a particular geopolitical challenge. The 2023 Agreement under UNCLOS on the conservation and sustainable use of marine biological diversity of areas beyond national jurisdiction, commonly known as the BBNJ Agreement, represents a landmark development in international ocean governance, establishing a framework for marine protected areas in the high seas, environmental impact assessments, and access and benefit sharing for marine genetic resources (Dunn et al., 2014). The agreement required nearly two decades of negotiation and reflects the complexity of reconciling the interests of maritime powers, landlocked states, developing nations, and commercial fishing and biotechnology industries.
Marine protected areas (MPAs) are a key instrument for conserving marine biodiversity and building ecosystem resilience to climate change. The Kunming-Montreal GBF's 30x30 target explicitly includes marine as well as terrestrial areas, and there is scientific evidence that well-managed MPAs can deliver co-benefits for both biodiversity conservation and climate adaptation (Gattuso et al., 2015). However, the geopolitics of marine conservation are complicated by competing claims over fisheries resources, the desire of coastal states to maintain access to maritime zones for economic development, and the limited capacity of many developing nations to enforce marine conservation regulations. The distribution of benefits and costs from marine conservation is thus deeply contested, with fishing-dependent communities in the Global South often bearing a disproportionate burden of access restrictions whilst the benefits of conservation accrue more broadly.
6.3 Carbon Markets and Biodiversity Co-Benefits
Carbon markets, both compliance-based and voluntary, have emerged as important mechanisms for financing climate mitigation, and they increasingly incorporate biodiversity considerations, albeit unevenly and incompletely. Article 6 of the Paris Agreement established a framework for internationally transferred mitigation outcomes (ITMOs), enabling countries to cooperate in achieving their NDCs through carbon trading, whilst the voluntary carbon market has grown substantially as corporations seek to offset their emissions through the purchase of carbon credits generated by forest conservation, land restoration, and other ecosystem-based projects (Wara, 2007).
The relationship between carbon markets and biodiversity is ambivalent. On one hand, carbon finance for forest conservation and ecosystem restoration projects can deliver significant biodiversity co-benefits, particularly where projects are implemented in high-biodiversity landscapes and designed according to ecological best practices. On the other hand, the logic of carbon markets tends to reduce ecosystems to their carbon sequestration function, potentially incentivising the replacement of biodiverse natural forests with monoculture tree plantations that sequester comparable quantities of carbon but provide far fewer biodiversity and ecosystem service values (Gillenwater & Seres, 2011). This risk is heightened in voluntary carbon markets, where standards and verification requirements vary considerably across certification bodies.
Geopolitical dynamics shape carbon market governance in significant ways. The design of Article 6 mechanisms was among the most contested elements of the Paris Agreement negotiations, with disputes over double-counting rules, the treatment of legacy Kyoto credits, and the distribution of proceeds between host and purchasing countries proving particularly intractable (Wara, 2007). The interests of developing countries hosting carbon projects frequently diverge from those of developed countries purchasing credits, and the risk that carbon markets could become instruments of green colonialism, in which wealthy actors claim carbon rights over ecosystems in poorer nations whilst local communities receive little benefit, is a persistent concern in both scholarly and advocacy communities (Büscher et al., 2012).

7. Non-State Actors and Subnational Entities in Climate-Biodiversity Governance
The governance of the climate-biodiversity nexus is not confined to the actions of sovereign states within multilateral forums. A diverse ecosystem of non-state and subnational actors, including multinational corporations, international non-governmental organisations (NGOs), indigenous peoples' organisations, sub-national governments, scientific institutions, and philanthropic foundations, plays an increasingly significant role in shaping both the agenda and the implementation of environmental governance (Bulkeley et al., 2014).
Sub-national governments, particularly large federated units such as states in Brazil, Australia, and the United States, and provinces in Canada and China, exert substantial influence over land use, forest management, and energy policy within their territories. In some instances, subnational governments have adopted more ambitious climate and biodiversity policies than their national counterparts, as illustrated by the Climate Alliance of sub-national governments committed to tropical forest protection or the subnational jurisdictional REDD+ initiatives in Acre (Brazil), California (United States), and several Indonesian provinces (Angelsen et al., 2017). The emergence of coalitions such as the Under2 Coalition, which groups subnational jurisdictions committed to deep emissions reductions, illustrates the potential for subnational governance to complement and in some cases exceed national-level ambition.
International NGOs such as the International Union for Conservation of Nature (IUCN), the World Wildlife Fund (WWF), Conservation International, and The Nature Conservancy perform multiple governance functions, including scientific assessment, advocacy, capacity building, and the implementation of conservation programmes on the ground. These organisations often serve as important brokers between the international policy community and local conservation practitioners, and they play a significant role in shaping the technical content of biodiversity governance agreements. However, their predominantly Northern institutional bases and funding structures have attracted criticism from political ecology scholars, who argue that their conservation models can marginalise the interests and rights of local and indigenous communities (Büscher et al., 2012).
Indigenous peoples and local communities (IPLCs) deserve particular attention in any analysis of the geopolitics of the climate-biodiversity nexus. IPLCs are the custodians of territories that encompass at least 22 per cent of the global land area and are estimated to contain a disproportionately large share of the world's remaining intact biodiversity (Garnett et al., 2018). Research increasingly demonstrates that indigenous-managed territories achieve comparable or superior biodiversity outcomes relative to formally protected areas, at lower cost, and with greater legitimacy in the eyes of resident communities. The recognition of IPLC rights and the meaningful inclusion of IPLC representatives in governance processes are therefore both an ethical imperative and a pragmatic prerequisite for effective conservation. The Kunming-Montreal GBF includes explicit provisions on the rights and roles of IPLCs, though the implementation of these provisions remains a live and contested issue in CBD governance processes (CBD, 2022).

8. Equity Dimensions and North-South Dynamics
8.1 Historical Responsibility and Differentiated Commitments
The North-South dimension of global environmental governance is among the most enduring and consequential features of the international political landscape. The CBDR-RC principle, which acknowledges that developed countries bear a greater historical responsibility for cumulative greenhouse gas emissions and possess greater financial and technological capacity to respond, has been a foundation of UNFCCC negotiations since 1992. Its application has, however, been a persistent source of conflict, with developed countries resisting its use as a basis for indefinite exemption of rapidly industrialising developing nations from mitigation obligations, and developing countries resisting any dilution of its normative content (Rajamani, 2012).
The aggregate emissions of major developing economies, particularly China, India, Brazil, and Indonesia, have grown substantially over the past three decades, such that the framing of climate change as a problem caused primarily by the historical emissions of developed countries and its resolution as depending primarily on developed-country action is increasingly difficult to sustain on purely scientific grounds. At the same time, cumulative historical emissions from developed nations remain substantially larger than those from developing nations, and per-capita emissions disparities remain significant. The geopolitical negotiation of these realities within the UNFCCC and CBD frameworks is a source of ongoing tension and a principal obstacle to more ambitious collective action (Bhattacharya et al., 2020).
8.2 Climate Finance and Biodiversity Funding
The question of financial transfers from developed to developing countries is central to the geopolitics of both climate and biodiversity governance. The Copenhagen Accord of 2009 included a commitment by developed nations to mobilise USD 100 billion per year in climate finance for developing countries by 2020, a goal that has been consistently missed and whose methodological parameters have been disputed. Assessments of actual climate finance flows suggest substantial shortfalls relative to both the formal commitment and the actual needs of developing countries, particularly in the area of adaptation finance (Bhattacharya et al., 2020). The operationalisation of a new collective quantified goal (NCQG) on climate finance, to succeed the USD 100 billion goal from 2025, is among the most politically contested items on the current UNFCCC negotiating agenda.
For biodiversity, the funding picture is similarly constrained. Estimates of the annual biodiversity finance gap suggest that between USD 700 billion and USD 1 trillion per year in additional investment is required to halt and reverse biodiversity loss by 2030, relative to current levels of biodiversity spending (Díaz et al., 2020). The Global Biodiversity Framework Fund established at COP15 has attracted initial pledges but at levels far below what the scientific community considers necessary. Furthermore, biodiversity finance remains poorly integrated with climate finance architecture, despite the recognition that many ecosystem-based approaches serve both climate and biodiversity objectives simultaneously. The fragmentation of environmental finance, across multiple funds, institutions, and reporting frameworks, increases transaction costs and reduces the effectiveness of what limited resources are mobilised.
8.3 Technology Transfer and Capacity Building
Alongside financial transfers, the provision of technology and capacity building support to developing countries is a recurring theme in both UNFCCC and CBD negotiations. Developing countries require access to clean energy technologies, biodiversity monitoring tools, sustainable land management practices, and the institutional capacity to implement and enforce environmental regulations, all of which depend in part on the willingness of developed countries and private actors to facilitate technology transfer on concessional or open-access terms (Rajamani, 2012). The politics of intellectual property rights, particularly the protection of proprietary technologies through patent regimes, frequently impede the kind of technology transfer that would accelerate both climate mitigation and biodiversity conservation in developing-country contexts.

9. Emerging Geopolitical Challenges at the Climate-Biodiversity Nexus
9.1 Climate Security and Ecosystem Collapse
The security dimensions of climate change have received growing attention in both academic and policy contexts, with climate change increasingly framed as a threat multiplier that exacerbates existing social, economic, and political vulnerabilities, potentially contributing to conflict, migration, and state fragility (Barnett, 2007). The security implications of biodiversity loss, whilst less prominent in policy discourse, are equally significant. The degradation of ecosystem services upon which agricultural productivity, freshwater availability, and coastal protection depend represents a direct threat to the livelihoods and food security of hundreds of millions of people, particularly in the Global South. When ecosystem services collapse, the resulting resource scarcity can intensify competition and conflict within and between states, generating humanitarian crises and political instability that further undermine the conditions necessary for effective environmental governance.
The nexus between climate change, biodiversity loss, and infectious disease risk represents an emerging area of concern at the science-policy interface. Land-use change, which drives both deforestation and biodiversity loss, increases the risk of zoonotic disease spillover by bringing human populations into closer contact with wildlife reservoirs of novel pathogens (Gibb et al., 2020). The COVID-19 pandemic, whilst not definitively attributable to biodiversity loss, has heightened awareness of the connections between ecosystem integrity and human health security, and has generated renewed political interest in the One Health framework that integrates human, animal, and environmental health considerations. The IPBES assessment on biodiversity and pandemics represents an important contribution to this emerging field, documenting the pathways through which environmental degradation increases pandemic risk (IPBES, 2020).
9.2 The Politics of Planetary Boundaries and Tipping Points
The concept of planetary boundaries, introduced by Rockström et al. (2009) and subsequently refined, identifies a set of Earth-system processes whose boundaries define a safe operating space for humanity. Both climate change and biosphere integrity (encompassing biodiversity) are identified as core planetary boundaries, and the analyses suggest that both have been transgressed, posing potentially irreversible risks to Earth-system stability (Steffen et al., 2015). Tipping points in the climate system, such as the dieback of the Amazon rainforest, the collapse of the Atlantic Meridional Overturning Circulation, or the rapid melting of Arctic permafrost, represent potential cascading risks that could dramatically accelerate both climate change and biodiversity loss simultaneously.
The geopolitical implications of tipping points are profound. If the Amazon rainforest were to transition from a carbon sink to a carbon source, as some recent research suggests may be beginning to occur in parts of the eastern Amazon (Gatti et al., 2021), this would represent a globally significant feedback that would require substantial additional mitigation effort from all countries to offset. The possibility of such non-linear, potentially irreversible transitions adds urgency to international efforts to reduce deforestation and to stabilise the climate, and it challenges the adequacy of governance frameworks built upon assumptions of gradualism and reversibility. It also intensifies the geopolitical stakes of Brazilian deforestation policy, transforming it from a bilateral or regional issue into one of global consequence.
9.3 Geopolitics of Biodiversity Data and Knowledge
The governance of biodiversity is shaped not only by the distribution of ecosystems and resources but also by the distribution of knowledge about those ecosystems. Biodiversity monitoring and assessment capacity is heavily concentrated in developed countries, with significant data gaps in the regions of greatest biodiversity, including tropical Africa, South-East Asia, and the Amazon basin (Díaz et al., 2020). This knowledge asymmetry has geopolitical implications, as countries with superior monitoring infrastructure are better positioned to document their conservation achievements, to verify compliance with international commitments, and to access biodiversity-related funding. Investments in the democratisation of biodiversity monitoring, including through the deployment of satellite remote sensing, citizen science, and environmental DNA techniques, are therefore important not only for scientific purposes but for equity in international governance.
The governance of biodiversity data itself has become a geopolitical issue, particularly in the context of digital sequence information (DSI) on genetic resources. Advances in biotechnology have made it increasingly possible to access and utilise the genetic information encoded in biological samples without physically removing organisms from their country of origin, raising questions about whether and how the benefit-sharing provisions of the Nagoya Protocol apply to DSI. The resolution of this question was a significant element of the Kunming-Montreal GBF negotiations, which included provisions for a multilateral mechanism to share benefits from the use of DSI with countries of origin, though the practical design of this mechanism remains to be elaborated in subsequent CBD processes (CBD, 2022).

10. Pathways Towards Integrated Climate-Biodiversity Governance
10.1 Institutional Linkages and Policy Coherence
The most frequently cited pathway towards more effective management of the climate-biodiversity nexus at the international level is the strengthening of institutional linkages between the UNFCCC and CBD governance tracks. This could take multiple forms, including the formal creation of joint working groups, the alignment of review and reporting cycles, the development of common metrics and indicators for ecosystem-based approaches that serve both climate and biodiversity objectives, and the integration of biodiversity considerations into the design and governance of climate finance instruments (Kok & De Coninck, 2007). The IPCC-IPBES joint work programme represents one model for institutional collaboration at the science-policy interface that could potentially be extended to inform governance processes more directly.
The concept of nature-based solutions (NbS), which encompasses a broad range of ecosystem conservation, restoration, and management strategies that address societal challenges including climate change and biodiversity loss, has gained substantial traction in both scientific and policy communities (Griscom et al., 2017). NbS are attractive precisely because they offer the potential to simultaneously address multiple environmental objectives whilst delivering co-benefits for human wellbeing. However, the operationalisation of NbS governance is complicated by definitional ambiguities, risks of greenwashing, and the need to ensure that NbS projects respect and support the rights of local and indigenous communities. The development of robust standards and governance frameworks for NbS is an important frontier in integrated climate-biodiversity policy.
10.2 Biodiversity-Positive Climate Finance
A particularly promising avenue for integrating the climate and biodiversity agendas is the redesign of climate finance architecture to explicitly incorporate biodiversity outcomes. Many ecosystem-based mitigation and adaptation strategies deliver significant biodiversity co-benefits, and there is growing evidence from the scientific literature that biodiversity-rich ecosystems are also more resilient to climate perturbations and more effective as carbon sinks (Pörtner et al., 2021). Making biodiversity criteria a standard element of climate finance eligibility assessment would leverage the substantial existing flows of climate finance, estimated at several hundred billion dollars per year including private finance, in support of biodiversity conservation objectives.
The integration of natural capital accounting into national accounting frameworks and investment decision-making represents a complementary approach. The System of Environmental-Economic Accounting (SEEA), developed under the auspices of the United Nations Statistical Commission, provides a framework for measuring the contribution of natural capital, including biodiversity, to economic output and wellbeing (United Nations, 2021). Wider adoption of SEEA and related natural capital accounting frameworks by national governments and international financial institutions would help to make visible the economic costs of biodiversity loss and the economic benefits of conservation, potentially shifting the political calculus around investment in nature.
10.3 Equity-Centred Approaches
Any durable progress in the governance of the climate-biodiversity nexus will require the design of institutional arrangements that are perceived as legitimate and equitable by the full range of international stakeholders, including developing countries, indigenous peoples, and other historically marginalised actors. The persistent failure of international environmental agreements to mobilise adequate financial resources, to facilitate genuine technology transfer, and to respect the rights of local communities has eroded trust and political will, particularly in the Global South. Rebuilding this trust requires not only increased financial commitments but a fundamental rethinking of governance models to ensure that power over environmental decisions is more equitably distributed (Díaz et al., 2020).
Equity-centred approaches to climate-biodiversity governance would embed principles of procedural justice, recognitional justice, and distributive justice throughout the design and implementation of international frameworks (Rajamani, 2012). Procedural justice requires that all affected parties have meaningful opportunities to participate in governance processes, including through the full and effective participation of IPLC representatives in CBD and UNFCCC negotiations. Recognitional justice requires the acknowledgement and respect of diverse knowledge systems, values, and relationships with the natural world. Distributive justice requires that the costs of conservation and the benefits of ecosystem services be shared in ways that are broadly perceived as fair, including through equitable access to ecosystem-based adaptation resources and fair compensation for the opportunity costs of conservation.

11. Discussion
The foregoing review of the geopolitics of climate change and biodiversity protection reveals a landscape characterised by both significant institutional achievement and profound governance deficits. The multilateral architecture that has been constructed over three decades, encompassing the UNFCCC, Paris Agreement, CBD, and Kunming-Montreal GBF, provides a foundation of shared norms, reporting obligations, and financing mechanisms that would have been difficult to anticipate at the outset of the Rio process. Yet the cumulative record of implementation suggests that these institutions, as presently designed and resourced, are insufficient to arrest, let alone reverse, the dual trajectories of accelerating climate change and accelerating biodiversity loss.
The geopolitical dynamics analysed in this article help to explain this governance gap. The tension between national sovereignty and global ecological interdependence is perhaps the most fundamental structural constraint on effective international environmental governance. States are constitutionally oriented towards the pursuit of national interests as defined within domestic political economies, and the integration of long-term global ecological concerns into those interests requires both normative persuasion and concrete material incentives that the current governance architecture provides only partially and unevenly. The persistent shortfalls in climate finance and biodiversity funding, relative to both formal commitments and actual needs, represent not merely technical failures but manifestations of this deeper political constraint.
The North-South dimension adds a further layer of complexity, with historical patterns of resource exploitation and contemporary developmental aspirations creating legitimate grounds for developing-country resistance to conservation obligations perceived as externally imposed and inadequately compensated. The framing of tropical forests, coral reefs, and other biodiverse ecosystems as global commons whose conservation is a shared responsibility has been only partially successful in generating the political coalitions necessary for effective governance, in part because it has not been accompanied by governance arrangements that adequately respect the sovereign rights and developmental interests of the countries in which these ecosystems are located.
The role of non-state actors, including indigenous communities, NGOs, subnational governments, and private financial actors, in the governance of the climate-biodiversity nexus is increasingly acknowledged but insufficiently integrated into formal governance frameworks. The evidence that indigenous-managed territories achieve superior biodiversity outcomes suggests that governance models that marginalise or exclude IPLC participation are not only ethically indefensible but practically ineffective. The growing engagement of private finance in nature-based solutions, whilst representing a significant potential source of resources, also raises concerns about the colonisation of conservation by market logics and the risks to community rights and ecological integrity that can accompany poorly governed private investment.
Looking forward, the prospects for more effective integrated governance of the climate-biodiversity nexus depend on several factors. Political leadership from major emitting and biodiverse nations is a necessary but insufficient condition; structural reforms to the institutional architecture, finance mechanisms, and equity dimensions of global environmental governance are also required. The science base for integrated action is robust and increasingly aligned across the two governance communities, as evidenced by the IPCC-IPBES joint report. Translating this scientific convergence into political convergence remains the central challenge.

12. Conclusions
This review has demonstrated that climate change and biodiversity loss are geopolitically as well as ecologically interlinked phenomena, and that their effective governance requires institutional frameworks, financial architectures, and equity arrangements that are commensurate with the complexity and scale of the challenge. The existing multilateral architecture, whilst representing a significant achievement of international diplomacy, is characterised by insufficient ambition, implementation deficits, inadequate financing, and a fragmentation between climate and biodiversity governance tracks that impedes the realisation of potential synergies.
Several conclusions emerge from this synthesis. First, the geopolitical dynamics of sovereignty, developmental inequality, and historical responsibility will continue to constrain multilateral environmental governance unless they are addressed through genuinely equitable institutional arrangements that respect the rights and interests of developing nations and indigenous communities. Second, the institutional separation between the UNFCCC and CBD governance tracks is a structural obstacle to coherent environmental policy and should be addressed through the development of stronger formal linkages and a shared agenda for integrated ecosystem governance. Third, biodiversity must be mainstreamed into climate finance architecture, with biodiversity criteria integrated into the assessment and design of all ecosystem-based climate mitigation and adaptation investments. Fourth, the rights and governance roles of indigenous peoples and local communities must be substantively rather than rhetorically recognised, both as a matter of justice and as a practical prerequisite for effective conservation. Fifth, the global community requires a fundamental reconfiguration of political will, moving beyond incremental adjustments to existing governance frameworks towards transformative change in the human relationship with the natural world.
The geopolitics of the climate-biodiversity nexus will continue to evolve in response to scientific discoveries, changing patterns of ecological impact, shifting balances of economic and political power, and the evolving preferences and capacities of civil society actors. Scholarly attention to these dynamics is essential for understanding the conditions under which effective international environmental governance is possible and for informing the design of governance arrangements that are scientifically sound, politically viable, and ethically grounded.
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