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Knowledge for ambitious, integrated, value-explicit and just collective actions 

towards global biodiversity targets 

 

Abstract 

 

Parties to the Convention on Biological Diversity (CBD) agreed upon goals and targets for 

biodiversity in the Kunming-Montreal Global Biodiversity Framework (GBF). The success of 

the GBF depends on the collective actions of the Parties, i.e. member states, to the CBD. 

Essential challenges in this context include ensuring that efforts across Parties are sufficient 

to collectively meet global ambitions, are integrated across biodiversity and other 

sustainability dimensions, and are just and value-explicit. In this perspective, we lay out how 

scenario- and model-based research can support this process. We describe how designing 

scenario narratives and quantifying different aspects of these narratives, specifically, target 

downscaling and narrative-specific modelling, combined with evaluating planned and 

implemented actions towards the GBF, can create locally relevant knowledge to help 

address these challenges and support a successful GBF. We highlight the importance of co-

producing such knowledge and identify potential entry points for disseminating the outcomes 

at the science-policy interface, informing relevant national and global biodiversity 

governance. 
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1. Introduction 

 

Anthropogenic pressures drive unprecedented declines in global biodiversity and undermine 

the provision of nature’s contributions to people (NCP; IPBES, 2019). In response, Parties to 

the Convention on Biological Diversity (CBD) adopted the Kunming-Montreal Global 

Biodiversity Framework (GBF), committing to halt and reverse biodiversity loss and realise a 

vision of “living in harmony with nature” by 2050 (CBD, 2022a). Achieving this vision, 

however, requires concerted, transformative actions with potentially far-reaching 

consequences across societies (Bennett et al., 2019; IPBES, 2024b). 

 

Implementing the GBF requires CBD Parties to translate global targets and goals into 

national targets and goals, and to update their national biodiversity strategies and action 

plans (NBSAP), a process embedded within a multidimensional approach to planning, 

https://www.zotero.org/google-docs/?mLUQ2h
https://www.zotero.org/google-docs/?mLUQ2h
https://www.zotero.org/google-docs/?mLUQ2h
https://www.zotero.org/google-docs/?3XwiPd
https://www.zotero.org/google-docs/?xOWoSo
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monitoring, reporting, and review (see Box 1; CBD, 2022c). For a successful GBF, CBD 

Parties face the challenge of ensuring that collective actions are sufficiently ambitious, 

integrated across sustainability dimensions, and consider diverse nature value and justice 

perspectives. Without successfully addressing these challenges, national actions for the 

GBF risk falling short of global-level ambitions, generating unnecessary trade-offs between 

sustainability outcome goals and GBF action targets due to a lack of policy coherence, and 

stalling over conflicting views about what is fair and sustainable (Bell-James & Watson, 

2025; IPBES, 2024b; Marques et al., 2014; Weitz et al., 2018). 

 

Scenarios and models can support biodiversity governance processes and identify pathways 

towards transformative change for biodiversity and the broader sustainability agenda 

(IPBES, 2016; L. M. Pereira et al., 2020). Scenario narratives can describe (future) policy 

interventions and related changes in the direct and indirect drivers of biodiversity change, 

while models can translate these narratives into quantified environmental pressures, 

biodiversity and NCP outcomes (IPBES, 2016). However, existing scenario and modelling 

applications for biodiversity governance fail to integrate ambition, integration across 

sustainability objectives, plural values and justice within one analytical framework. We 

propose new research avenues to mobilise and advance scenario and model applications to 

address these challenges (Figure 1). 

 

https://www.zotero.org/google-docs/?Xai7TL
https://www.zotero.org/google-docs/?XN1RHo
https://www.zotero.org/google-docs/?XN1RHo
https://www.zotero.org/google-docs/?WiCZaE
https://www.zotero.org/google-docs/?IE4j9A
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Box 1: Global and national processes related to the Kunming-Montreal Global 

Biodiversity Framework (GBF) 

A multidimensional approach to planning, monitoring, reporting, and review has been 

adopted as part of the GBF at the fifteenth meeting of the Conference of the Parties to the 

CBD (CBD-COP15; CBD, 2022c) and detailed at CBD-COP16. This approach defines the 

main mechanisms to strengthen transparency and accountability: (i) Parties to the CBD 

must revise or update their National Biodiversity Strategies and Action Plans (NBSAP) in 

alignment with the GBF and submit national targets in a standardised format via an online 

reporting tool (CBD, 2022a, 2022c; https://ort.cbd.int/). The national targets must contribute 

towards each global goal and target of the GBF, while considering the respective country’s 

resource availability and means of implementation. This step was originally due by CBD-

COP 16 in October 2024, but as of March 2026, 115 of 196 CBD Parties have reported 

national targets for every global GBF target. (ii) A monitoring framework (CBD, 2022b) 

provides a set of agreed-upon indicators to track progress towards the GBF, including 

headline and binary indicators for planning and monitoring at national, regional, and global 

levels, as well as optional component and complementary indicators, which can support 

more in-depth analyses. (iii) Parties to the CBD must submit national reports on the 

progress towards implementing their NBSAPs and national targets by the end of February 

2026 (7th national report) and June 2029 (8th national report). In these reports, parties are 

required to provide data on headline and binary indicators defined in the monitoring 

framework, and may optionally report on complementary and component indicators (CBD, 

2022b). (iv) A global analysis (‘stocktake’) of the NBSAPs and national targets to assess 

Parties’ collective planned ambitions towards the GBF will be put forward at each CBD-

COP until CBD-COP19. Based on national reports and other sources of information, the 

CBD will perform global reviews of the collective progress towards implementing the GBF 

at CBD-COP17 and CBD-COP19 (CBD, 2022a, 2022c). The global report and review are 

envisioned to inform revisions and the implementation of the parties’ NBSAPs and national 

targets, and to initiate a stepping up of efforts. Such an ambition cycle will be essential to 

the success of the GBF (CBD, 2022c; Landry, Deprez, et al., 2024; Landry, Kok, et al., 

2024). (v) Additionally, there will be the option for voluntary country-by-country peer reviews 

of NBSAPs, and (vi) the option of reporting by non-state actors on their commitments. The 

provisioning of implementation support mechanisms, as well as the need for enabling 

conditions (including finance, knowledge, technology transfer, and capacity sharing), has 

been formulated in the GBF. 

https://www.zotero.org/google-docs/?W8KYd4
https://www.zotero.org/google-docs/?he1rcV
https://www.zotero.org/google-docs/?AljGfw
https://www.zotero.org/google-docs/?tZWkon
https://www.zotero.org/google-docs/?tZWkon
https://www.zotero.org/google-docs/?rTNkQd
https://www.zotero.org/google-docs/?2SGJGk
https://www.zotero.org/google-docs/?2SGJGk
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Figure 1: a) For a successful implementation of the Kunming-Montreal Global Biodiversity 

Framework (GBF), the national- and global-level CBD (Convention on Biological Diversity) 

processes (detailed in Box 1) should ideally yield collective actions across CBD Parties that 

live up to global ambitions, integrate across biodiversity and other sustainability ambitions, 

and consider plural nature value and justice perspectives. b) We propose to integrate and 

advance scenario- and model-based research activities to create knowledge in support of 

these challenges: designing scenario narratives, downscaling global biodiversity targets, 

modelling scenario narratives, and evaluating planned and implemented actions towards the 

GBF. To operationalise these research activities, different tools and resources need to be 

mobilised and further developed, including frameworks that help conceptualise plural nature 

value perspectives, different forms and perspectives of justice, and target interactions, as 

well as quantitative downscaling methods and models. Co-production with stakeholders from 

policy and society will be critical and warrants the identification and creation of discussion 

spaces for such exchanges. Ultimately, the outcomes of this research are meant to inform 

CBD processes in support of implementing the GBF, but such research will also be 

important beyond 2030 and for other multilateral environmental agreements. The research 

activities (blue boxes) are presented in greater detail in sections 3.1 to 3.4 of this 

perspective. 

 

2. Towards ambitious, integrated, value-explicit and just biodiversity actions 

 

2.1. Challenges for successfully implementing global biodiversity targets 

 

No Aichi target, preceding the GBF, was fully achieved (Secretariat of the Convention on 

Biological Diversity, 2020; Xu et al., 2021). To address global biodiversity loss, it is critical 

that the GBF succeeds. A crucial factor for success is ensuring that national targets set by 

the CBD Parties are collectively sufficiently ambitious to meet the scope and level of global 

ambitions, while also ensuring that these ambitions translate into tangible implementation 

efforts (Maney et al., 2024; Reed et al., 2025; Xu et al., 2021). The multidimensional 

approach to planning, monitoring, reporting, and review adopted under the GBF is intended 

to ensure this. Yet, initial evaluations of the few updated NBSAPs submitted before CBD-

COP16 indicated that planned national actions may again be insufficient to meet global 

ambitions (Bell-James & Watson, 2025; Reed et al., 2025). 

 

Successful implementation of the GBF requires integrated actions that account for 

interactions among ambitions for biodiversity and other sustainability objectives. This entails 

assessing how progress towards one GBF target influences progress towards another, and 

https://www.zotero.org/google-docs/?NEWb7L
https://www.zotero.org/google-docs/?NEWb7L
https://www.zotero.org/google-docs/?NCNwv4
https://www.zotero.org/google-docs/?nWRqNV
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how achieving these targets will jointly contribute to the envisioned biodiversity outcomes as 

stated in the GBF goals (Kok et al., 2024; Leadley et al., 2022; Marques et al., 2014). In 

addition to considering interactions among the GBF ambitions, it is crucial to account for 

potential synergies and trade-offs with other sustainability objectives and actions towards 

them, including the Sustainable Development Goals (SDGs) and the Paris Agreement 

(UNFCCC, 2015; United Nations General Assembly, 2015). Synergies may, for example, be 

created by jointly planning measures to conserve biodiversity and mitigate climate change 

(Jung et al., 2021; Pörtner et al., 2023), while trade-offs can arise when climate mitigation 

strategies fail to account for biodiversity impacts (e.g., Hof et al., 2018) or when different 

land uses, such as food production for adequate nutrition and area-based conservation, 

compete (Arneth et al., 2023; Pörtner et al., 2023). Identifying synergies and trade-offs within 

a given context enables their strategic harnessing or mitigation, whereas overlooking them 

can result in inefficient resource use or unintended negative consequences (Gupta & Singh, 

2024; Phang et al., 2020; Weitz et al., 2018). Accordingly, the CBD recommends that Parties 

identify and utilise potential synergies and address potential trade-offs between NBSAPs 

and other biodiversity-related conventions, multilateral environmental agreements, and the 

SDGs (CBD, 2022a, 2022c). Such an integrated approach also addresses the challenge of 

biodiversity mainstreaming across policy domains (Kok et al., 2024). 

 

The plural ways people value nature is another critical aspect in designing and successfully 

implementing actions towards the GBF (IPBES, 2022; L. M. Pereira et al., 2020; Perino et 

al., 2022). Accounting for nature values is critical because achieving biodiversity targets 

requires behaviour change (at the organisational and individual level), which can be 

influenced by how nature is valued (Perino et al., 2022). Importantly, people’s relationships 

with nature are diverse, and some perspectives, particularly those of indigenous peoples and 

local communities, are frequently overlooked in political and economic decisions (IPBES, 

2022). Yet, evidence suggests that engaging with, especially local, values of nature in 

decision-making can lead to more just and sustainable outcomes, for example, related to 

protected areas (Pascual et al., 2023). Moreover, recognising diverse nature values, 

incorporating them into decision-making, reforming policies, rights, and regulation so that 

institutions embrace plural nature values, and shifting societal norms towards sustainability-

aligned values have all been identified as crucial leverage points for achieving transformative 

change for a more just and sustainable future (Pascual et al., 2023). The critical role of plural 

nature values is recognised by the CBD, which commits to fully integrating “biodiversity and 

its multiple values” into policy instruments (GBF target 14; CBD, 2022a). 

 

https://www.zotero.org/google-docs/?5tTmSx
https://www.zotero.org/google-docs/?NaXMUF
https://www.zotero.org/google-docs/?4sxrII
https://www.zotero.org/google-docs/?wZC6FO
https://www.zotero.org/google-docs/?1QUziH
https://www.zotero.org/google-docs/?Dt3x4Z
https://www.zotero.org/google-docs/?Dt3x4Z
https://www.zotero.org/google-docs/?kfSHXf
https://www.zotero.org/google-docs/?5yerRG
https://www.zotero.org/google-docs/?leCEfX
https://www.zotero.org/google-docs/?leCEfX
https://www.zotero.org/google-docs/?UUHr9T
https://www.zotero.org/google-docs/?Cp1k3F
https://www.zotero.org/google-docs/?Cp1k3F
https://www.zotero.org/google-docs/?KA7uGp
https://www.zotero.org/google-docs/?Wy91RB
https://www.zotero.org/google-docs/?GIZ3es
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Considering diverse perceptions of justice is equally essential for successfully designing and 

implementing actions towards the GBF (IPBES, 2024b; Obura et al., 2023). The concept of 

justice has been described as “the constant and perpetual will to render to each [their] due” 

(Hanger-Kopp et al., 2024; Miller, 2021). Justice is context-dependent and multidimensional 

and encompasses interrelated questions such as how benefits and burdens should be 

distributed (distributional justice), who should participate in decision-making (procedural 

justice), and whose perspectives and knowledge should be recognised (recognitional justice) 

(Hanger-Kopp et al., 2024; Lenzi et al., 2023; Schlosberg, 2004; Sze & London, 2008). 

Importantly, there can be different perceptions of what constitutes justice (Hanger-Kopp et 

al., 2024; Zimm et al., 2024). It is crucial to recognise this plurality of justice perceptions and 

be explicit about their implications for actions towards the GBF (Dooley et al., 2021). 

Accounting for justice when designing and implementing actions for biodiversity is critical for 

several reasons. First, the necessary transformative change with its expected far-reaching 

consequences raises questions of justice, including but not restricted to who should bear the 

burden of this transition (Armstrong, 2024; Lehmann et al., 2025). Moreover, ignoring justice 

when designing and implementing biodiversity actions risks overlooking potential justice 

implications and perpetuating injustices tied to historic conservation policies (Woodhouse et 

al., 2025). Justice is also an important leverage point for environmental policies (IPBES, 

2022, 2024a). Whether a policy is considered fair can influence its acceptability, and if 

perceptions of justice are not accounted for, they may become barriers to enacting 

transformative change (Feola et al., 2019; Martin et al., 2020; Muradian & Pascual, 2018; 

Thaller et al., 2023).  

 

2.2. Gaps in scenario- and model-based research 

 

Scenarios and models are widely applied to assess potential futures of biodiversity and the 

environment, and can guide environmental and biodiversity policy and governance (IPBES, 

models and scenarios). The Shared Socioeconomic Pathways (SSP)-Representative 

Concentration Pathways (RCP) scenario framework, combining socioeconomic development 

pathways with radiative forcing trajectories, has generated a substantial body of research on 

future climate change and informed assessment reports of the Intergovernmental Panel on 

Climate Change (IPCC; IPCC, 2023; Riahi et al., 2017; Van Vuuren et al., 2011). Building on 

this climate-focused work, the SSP-RCP scenario framework has been applied to project 

future trajectories of biodiversity and NCP (e.g., Chaplin-Kramer et al., 2019; Leclère et al., 

2020; H. M. Pereira et al., 2024) and featured in assessment reports of the 

Intergovernmental Science-Policy Platform on Biodiversity and Ecosystem Services (IPBES; 

e.g., IPBES, 2019). Complementing these approaches, the Nature Futures Framework 

https://www.zotero.org/google-docs/?pISkT9
https://www.zotero.org/google-docs/?zfEW1G
https://www.zotero.org/google-docs/?D2O6Rz
https://www.zotero.org/google-docs/?rwehJZ
https://www.zotero.org/google-docs/?rwehJZ
https://www.zotero.org/google-docs/?SUHFhF
https://www.zotero.org/google-docs/?0NOg6D
https://www.zotero.org/google-docs/?uyBHxo
https://www.zotero.org/google-docs/?uyBHxo
https://www.zotero.org/google-docs/?Wpk86m
https://www.zotero.org/google-docs/?Wpk86m
https://www.zotero.org/google-docs/?KjIKgp
https://www.zotero.org/google-docs/?KjIKgp
https://www.zotero.org/google-docs/?KYvmQ1
https://www.zotero.org/google-docs/?jYvWfP
https://www.zotero.org/google-docs/?jYvWfP
https://www.zotero.org/google-docs/?RJDsX0
https://www.zotero.org/google-docs/?RJDsX0
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(NFF) was developed to enable the integration of plural values of nature into scenario and 

modelling applications and support the co-design of positive visions for people and nature (L. 

M. Pereira et al., 2020). The NFF has since been applied across different regions and 

scales, including to relate existing scenarios, such as the SSPs, to nature-value perspectives 

and to develop new visions and scenarios of nature-positive futures (Okayasu et al., 2025). 

 

Despite these crucial developments, alternative, nature-value-explicit scenarios for 

implementing the GBF are only beginning to be developed (e.g., Burns et al., 2025), and 

these endeavours have not yet been placed into the context of the wider sustainability 

agenda. Moreover, considerations of justice are, to date, rarely featured in such analyses 

(Woodhouse et al., 2025). Recent efforts, for example, the concept of safe and just Earth 

system boundaries or justice considerations in land-use scenarios, represent important 

progress but often rely on single justice perspectives rather than systematically exploring 

plural justice perspectives and their implications (e.g., Rockström et al., 2023; Venier-

Cambron et al., 2024). For instance, Venier-Cambron et al. (2024) quantify a “just 

conservation” scenario in which regional biodiversity intactness and food sovereignty are 

promoted, but do not explore other perspectives on what just conservation might entail. 

Approaches that systematically examine alternative perceptions of distributional justice in the 

allocation of remaining carbon budgets compatible with global climate targets are more 

common (Dooley et al., 2021). Yet, similar approaches have rarely been applied to other 

biodiversity-relevant pressures (Lucas et al., 2020), and are broadly lacking for the 23 action 

targets of the GBF. Furthermore, diverse perspectives on additional important dimensions of 

justice, such as procedural and recognitional justice, and their implications for biodiversity 

governance, are not yet assessed systematically. Lastly, while recent synthesis efforts (e.g., 

IPBES, 2024a) are an important resource for CBD Parties to put forward integrated action 

plans, interactions across GBF targets are complex (e.g., Leadley et al., 2022) and vary 

across contexts (e.g., Jaureguiberry et al., 2022), and the GBF targets themselves only 

partially address important interactions with other sustainability objectives (e.g., Arneth et al., 

2020). Scenario and model applications could be particularly instrumental at identifying what 

integrated actions might look like at global (e.g., Kok et al., 2024) to national scales 

(Mosnier, Javalera-Rincon, et al., 2023). 

 

3. Advancing scenario- and model-based research to support biodiversity actions 

 

Here, we discuss how scenario- and model-based research activities can be integrated and 

advanced to create knowledge in support of the challenges related to designing and 

implementing successful biodiversity actions (Figure 1). Specifically, we propose to generate 

https://www.zotero.org/google-docs/?npKEw9
https://www.zotero.org/google-docs/?npKEw9
https://www.zotero.org/google-docs/?1KsWZj
https://www.zotero.org/google-docs/?56WUGi
https://www.zotero.org/google-docs/?m3zBUh
https://www.zotero.org/google-docs/?iPgOyk
https://www.zotero.org/google-docs/?iPgOyk
https://www.zotero.org/google-docs/?ISKhA0
https://www.zotero.org/google-docs/?4agyl2
https://www.zotero.org/google-docs/?SQ3NLA
https://www.zotero.org/google-docs/?1hGLat
https://www.zotero.org/google-docs/?1hGLat
https://www.zotero.org/google-docs/?S4Njqv
https://www.zotero.org/google-docs/?ltCll9
https://www.zotero.org/google-docs/?NSD4SV
https://www.zotero.org/google-docs/?NSD4SV
https://www.zotero.org/google-docs/?xpiHBm
https://www.zotero.org/google-docs/?Xgq3fk
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novel scenario narratives focused on the GBF implementation at national to global scales, 

with an emphasis on systematically integrating multiple nature-value and justice 

perspectives, and engaging the broader sustainability transformation agenda. These 

scenario narratives can provide the foundation for new quantitative analyses, including target 

downscaling and modelling, that require methodological innovations. Together, these 

research activities aim to fill key knowledge gaps related to ambition, integration, nature 

values, and justice in GBF implementation. 

 

3.1. Designing scenario narratives 

 

To identify plausible pathways towards achieving the GBF in concert with other sustainability 

objectives, a valuable research activity will be designing alternative scenario narratives that 

explicitly reflect different nature-value and justice perspectives, and identify potential 

interactions, synergies, and trade-offs among these ambitions. Designing such scenario 

narratives requires better integrating topics that, to date, often remain siloed: diverse nature 

value perspectives, diverse justice perceptions, and relationships among GBF targets and 

goals and other sustainability objectives. Such an integration can build on and further 

develop existing theories and conceptual frameworks. 

 

Designing scenario narratives that align with specific nature value perspectives can build on 

the NFF. The NFF distinguishes three key value perspectives for nature (instrumental, i.e., 

valuing nature for the benefits that can be derived from it; relational, i.e., valuing the 

reciprocal relationship people can have with nature; intrinsic, i.e., valuing nature for its own 

sake) and allows a mix of those perspectives, offering the possibility to envision a plurality of 

desirable positive nature futures (Paz Durán et al., 2023; L. M. Pereira et al., 2020). When 

designing scenario narratives for the GBF, the NFF can support a systematic exploration of 

how GBF goals and targets would be interpreted and which policy measures would be 

preferred for achieving them under different nature value perspectives (e.g., Burns et al., 

2025; Woodhouse et al., 2025). 

 

A rich literature on environmental justice (e.g., Figueroa & Mills, 2001; Schlosberg, 2004; 

Sze & London, 2008) can serve as starting point for justice considerations in scenario 

narratives for the GBF. When designing these narratives, it will be crucial to consider 

different dimensions of justice and explore alternative justice perceptions to understand their 

policy implications. The AJUST Framework is an example of a conceptual framework that 

supports a systematic and transparent representation of plural justice perceptions in 

scenarios (Hanger-Kopp et al., 2024). This framework outlines different justice dimensions 

https://www.zotero.org/google-docs/?oQC8lK
https://www.zotero.org/google-docs/?tRFv1E
https://www.zotero.org/google-docs/?tRFv1E
https://www.zotero.org/google-docs/?nzlSXA
https://www.zotero.org/google-docs/?nzlSXA
https://www.zotero.org/google-docs/?ZTCjYW
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(distributional, procedural, recognitional, corrective, and transitional) and how they can be 

systematically considered in research and policy. Such a framework can help to align 

scenario narratives with specific conceptions of different justice dimensions, make these 

justice perceptions transparent in the narratives, and identify which policy options towards 

achieving the GBF would be preferred under these perceptions (e.g., Woodhouse et al., 

2025). 

 

To be integrated, scenario narratives for the GBF should proactively identify potentially 

relevant, context-specific interactions, synergies, and trade-offs between the GBF targets 

and goals, but also with goals and actions related to a broader range of sustainability 

objectives, including climate change, pollution, and socioeconomic aspects, such as 

reducing inequalities, strengthening human rights, combating hunger and poverty. Multiple 

framings, including the Doughnut economics (Raworth, 2018), the safe and just Earth 

system boundaries (Rockström et al., 2023), the Sustainable Development Pathways 

(Soergel et al., 2024; Van Vuuren et al., 2022), and considerations on nature- and people-

positive futures (Obura et al., 2023), can serve as a basis for reflections on how to integrate 

across environmental and social sustainability dimensions. Moreover, frameworks designed 

to systematically identify and analyse target interactions, such as those in Marques et al. 

(2014) for the Aichi targets and in Weitz et al. (2018) for the SDGs, can support the context-

specific identification of potential interactions, synergies, and trade-offs and their formal 

integration into scenario narratives for the GBF.  

 

Co-production of scenario narratives between academics and non-academic stakeholders 

will be important to capture a broad, representative range of nature value and justice 

perspectives, facilitate mutual learning, and ensure the narratives’ relevance for policy and 

biodiversity governance. These scenario narratives should capture different scales (IPBES, 

2016): while scenarios at national or subnational scales can explore options for national and 

subnational planning and implementation towards the GBF, global-scale scenarios can help 

understand how national contributions may add up and interact globally (Rosa et al., 2017). 

Moreover, sectoral or actor-oriented scenarios, e.g., focusing on the agricultural, forestry, or 

financial sectors, cities, or businesses, can help explore more specific policy options. Such 

scenario narratives can build the qualitative baseline for quantitative analyses, specifically 

target downscaling and modelling. 

 

  

https://www.zotero.org/google-docs/?VUvcKr
https://www.zotero.org/google-docs/?VUvcKr
https://www.zotero.org/google-docs/?Vl0VgU
https://www.zotero.org/google-docs/?lNrjQQ
https://www.zotero.org/google-docs/?3sHhF4
https://www.zotero.org/google-docs/?6vLFIi
https://www.zotero.org/google-docs/?Ng5Kxr
https://www.zotero.org/google-docs/?KXCj7c
https://www.zotero.org/google-docs/?SjJyNE
https://www.zotero.org/google-docs/?SjJyNE
https://www.zotero.org/google-docs/?Be81ap
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3.2. Downscaling global biodiversity targets 

 

The GBF is a bottom-up global framework, implemented sovereignly by the CBD Parties at 

the national level, with support from contributions from non-state actors. Deliberation among 

Parties about fair effort distribution might benefit from information on multiple alternative 

benchmarks for national-level actions on specific GBF targets. These alternative 

benchmarks should illustrate national-level actions that are sufficiently ambitious to add up to 

the global target ambition, while reflecting contrasting principles for how Parties may share 

burdens. Negotiating explicit rules for effort-sharing remains politically sensitive, and no 

international consensus exists on equitable mechanisms for distribution (Lehmann et al., 

2025; Pettinotti et al., 2024). Research exploring what constitutes fair burden-sharing 

regarding financial contributions and efforts to meet specific GBF targets may guide the 

design and implementation of actions towards the GBF, foster trust among Parties, and 

increase ambition (Winkler, 2020). 

 

Downscaling global GBF targets to the national level enables exploration of and reflection on 

options for effort distribution among Parties under different nature-value and justice 

perspectives embedded in scenario narratives. Different perceptions of distributional justice 

and different nature-value perspectives may influence what is considered an appropriate 

distribution of efforts towards a global GBF target. For example, an intrinsic valuation of 

nature might call for a global distribution of area-based conservation (target 3) that 

maximises biodiversity benefits. In contrast, an instrumental valuation might lead to a greater 

focus on protecting NCP in multifunctional landscapes. An egalitarian perspective on 

distributional justice would advocate equal contributions towards the global area-based 

conservation target, whereas a utilitarian perspective might prefer cost-effective distributions. 

Target downscaling should aim to translate such considerations into alternative quantitative 

benchmarks for national-level actions towards specific GBF targets (Box 2 exemplifies 

downscaling of GBF target 3). 

 

https://www.zotero.org/google-docs/?k7qpXi
https://www.zotero.org/google-docs/?k7qpXi
https://www.zotero.org/google-docs/?mQx7lF
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Box 2: Sharing efforts towards the global 30 by 30 target 

Area-based conservation is an essential tool to address the global biodiversity crisis. 

Accordingly, target 3 of the GBF calls for conserving at least 30% of land, waters, and 

seas globally by 2030 (global 30 by 30 target; CBD, 2022a). Existing global studies on the 

extension of protected areas primarily focus on spatial planning methods to identify where 

conservation efforts could maximise specific objectives, such as biodiversity conservation 

benefits or the delivery of selected NCPs (e.g., Jung et al., 2021; Neugarten et al., 2024). 

Yet the question of how to distribute protected areas globally is rarely studied explicitly 

through the lens of different perspectives on nature values and justice. Achieving GBF 

target 3 can raise questions of distributional justice because area-based conservation can 

impose financial burdens and reduce the availability of land for other uses, including 

agricultural production, while protecting local biodiversity, and NCP provisioning may be 

beneficial to a country. Different perspectives on distributional justice may yield different 

preferred distributions of the global 30% under protection. Moreover, different nature 

value perspectives might yield different preferences about which areas to protect, for 

example, whether to protect areas with high biodiversity values, wilderness areas, areas 

of high cultural value, or areas crucial to provisioning certain NCPs. Exploring alternative 

value- and justice-informed scenarios for distributing the global 30% under protection 

among CBD Parties can help assess under which perspectives national-level ambitions 

would mirror global-level ambitions and when they might deviate. To illustrate such an 

approach, Figure B2.1 showcases three simplified alternative scenarios of distributing 

efforts towards protecting 30% of land area globally (taken from Nowak et al., 2025; 

Woodhouse et al., 2025): “efficiency”, a scenario under which the protection of vulnerable 

and irrecoverable carbon is maximised at minimised agricultural opportunity cost, 

reflecting an instrumental valuation of nature and a utilitarian understanding of justice; 

"environmental capacity”, a scenario under which biodiversity conservation is maximised, 

reflecting an intrinsic valuation of nature; compared to a scenario of “equal share”, in 

which each country protects 30% of their land area. Such quantifications can establish a 

baseline for debates on fair ways to share effort towards GBF target 3. 

https://www.zotero.org/google-docs/?LHmXT0
https://www.zotero.org/google-docs/?ZZ8yYM
https://www.zotero.org/google-docs/?jH9lGg
https://www.zotero.org/google-docs/?jH9lGg
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Focal GBF targets for downscaling are those that explicitly specify a quantitative ambition, or 

from which such a quantitative ambition can be derived, and for which national-level 

contributions must add up. This includes targets related to biodiversity financing (target 18 

on reducing harmful and scaling up positive incentives for biodiversity, target 19 on 

mobilising financial resources), which are strongly related to questions of just effort sharing 

(Lehmann et al., 2025; Pettinotti et al., 2024). However, this also applies to targets such as 

target 2 (restoring 30% of all degraded ecosystems), target 3 (conserve 30% of land, waters 

Box 2 (continued): 

 

Figure B2.1: Three scenarios of distributing efforts towards protecting 30% of land area 

globally. Given is the fraction of each country that would be under protection under an 

“efficiency”, “environmental capacity”, and “equal share scenario” (adapted from Nowak et 

al., 2025; Woodhouse et al., 2025). 

https://www.zotero.org/google-docs/?JZi1HQ
https://www.zotero.org/google-docs/?F8qgVQ
https://www.zotero.org/google-docs/?F8qgVQ
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and seas), target 7 (reducing excess nutrients lost to the environment by 50%), or target 11 

(restoring, maintaining and enhancing nature’s contribution to people), for which appropriate 

quantitative national-level ambitions should be delineated. 

 

Previous work on sharing greenhouse gas emission budgets and downscaling selected 

planetary boundaries according to different principles of distributional justice shows that 

various distributional patterns are possible (e.g., Bai et al., 2024; Höhne et al., 2014; Lucas 

et al., 2020; Raupach et al., 2014; Ryberg et al., 2020; Steininger et al., 2022; Zhou & Wang, 

2016). Such work can build an evidence base for debates about distributional justice in the 

context of international sustainability ambitions. Systematically applying a similar approach 

to the GBF, while enriching it with value perspectives for nature, can reveal preferred 

distributions of contributions towards the GBF targets under different value perspectives and 

justice perceptions and help understand what they imply for national-level ambition. 

 

Target downscaling has technical requirements. First, appropriate indicators and data to 

quantify the targets must be identified. The GBF monitoring framework can support this 

(CBD, 2022b), but may need to be complemented with additional indicators and data for 

some targets. Moreover, conceptual considerations on effort sharing under given value and 

justice perspectives must be translated into quantitative distributions, which can, in itself, 

lead to a diversity of outcomes (e.g., Steininger et al., 2022). Finally, the question of whether 

similar sharing principles should be applied across all targets or whether targets should be 

distributed following different sharing principles must be addressed. Co-production with 

stakeholders can support the identification and interpretation of meaningful value- and 

justice-explicit scenarios for effort-sharing, on which research can then focus. 

 

Beyond identifying national-level benchmarks, target downscaling can be useful for exploring 

measures at the subnational level or between different sectors and actors. This could not 

only support national-level implementation processes but also help non-state actors design 

their own action plans. The Science-based Targets Initiative and Science-based Target 

Network develop targets to help companies, financial institutions, or cities reduce 

greenhouse gas emissions and align their actions with environmental and societal 

sustainability goals (https://sciencebasedtargets.org/, 

https://sciencebasedtargetsnetwork.org/). Yet, efforts are needed beyond these sectors and 

actors to assess how actions towards global environmental and sustainability ambitions add 

up and interact. Outputs from target downscaling can be complemented with modelling to 

explore in greater detail questions about target interactions, trade-offs, and synergies, 

https://www.zotero.org/google-docs/?HKzdEu
https://www.zotero.org/google-docs/?HKzdEu
https://www.zotero.org/google-docs/?HKzdEu
https://www.zotero.org/google-docs/?0tF0ut
https://www.zotero.org/google-docs/?uV6NMp
https://sciencebasedtargets.org/
https://sciencebasedtargetsnetwork.org/


 

16 

helping to understand how different effort distributions might affect the collective success of 

the GBF. 

 

3.3. Modelling scenario narratives 

 

Models enable us to quantify whether narrative-specific actions and policy options will lead 

to achieving national or global outcome goals and targets specified in the GBF, and how 

other sustainability dimensions might be affected. They can also be used to explore in detail 

how actions on specific drivers might interact in affecting outcomes. Outputs of such 

modelling can inform agenda-setting and policy design phases. In the Global Biodiversity 

Outlook (GBO) 4 and 5, target-seeking scenarios were used to explore different pathways to 

achieve biodiversity and broader sustainability objectives, consistent with the 2050 vision of 

the Strategic Plan for Biodiversity 2011-2020 (Secretariat of the Convention on Biological 

Diversity, 2014, 2020). Insights from modelling studies have been used by the Secretariat of 

the CBD (e.g., CBD, 2021, 2022d) to inform on relationships between targets and outcomes, 

the importance of considering sustainable production and consumption targets, important 

interactions between targets (e.g., targets 1, 2 and 3), and to delineate numerical values for 

specific targets (e.g., target 2). 

 

Research is needed to strengthen the capacity of models to quantitatively assess scenarios 

of actions towards the GBF and other sustainability goals, and explore synergies and trade-

offs. First, the possibilities of modelling direct drivers and subsequent impacts on biodiversity 

are currently incomplete and characterised by uncertainty, both at a global and local level. 

For example, for terrestrial ecosystems, land-use change, biological invasions and climate 

change are more frequently modelled direct drivers of biodiversity loss, but uncertainties can 

be large (e.g., Leclère et al., 2020; Seebens et al., 2021; Thuiller et al., 2019), and a limited 

number of studies include more than one driver (e.g., Bellard et al., 2018; Kok et al., 2024; 

H. M. Pereira et al., 2024). Other important drivers like pollution and direct exploitation 

(Jaureguiberry et al 2022) are more sparsely covered, even as single drivers. Similarly, 

biodiversity models often report on single or, at best, a few biodiversity metrics (e.g., Kok et 

al., 2024), and multiple models are required to capture a broad range of biodiversity 

outcomes relevant to the GBF goals and better understand related uncertainties (e.g., 

Leclère et al., 2020; H. M. Pereira et al., 2024). Similarly, while projections of multiple NCPs 

are emerging (Chaplin-Kramer et al., 2019; H. M. Pereira et al., 2024), they are 

characterised by incomplete NCP coverage and uncertainties. Hence, improvements in 

modelling methods and more frequent use of multi-model projections could inform an 

https://www.zotero.org/google-docs/?x3LK0J
https://www.zotero.org/google-docs/?x3LK0J
https://www.zotero.org/google-docs/?QaPqc3
https://www.zotero.org/google-docs/?3uIE0R
https://www.zotero.org/google-docs/?04RzdN
https://www.zotero.org/google-docs/?04RzdN
https://www.zotero.org/google-docs/?7S2TLo
https://www.zotero.org/google-docs/?7S2TLo
https://www.zotero.org/google-docs/?ELxgoN
https://www.zotero.org/google-docs/?ELxgoN
https://www.zotero.org/google-docs/?7C3aPj
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increasing share of GBF action targets, outcome goals, and related interactions via model 

and scenario studies. 

 

Another area of needed research concerns the limited completeness and granularity with 

which models can represent ecological and human systems, policy interventions and human 

wellbeing. Although some are more detailed than others, large-scale model frameworks, 

such as integrated assessment models (IAMs), often have a simplified representation of the 

direct and indirect drivers of biodiversity change, or policy interventions that might be 

implemented or planned. For example, so far, models mobilised in global model and 

scenario analysis had a relatively coarse representation of land use management practices 

(Leclère et al., 2020) and related pollution. They have rarely explicitly modelled important 

indirect drivers and related interventions such as repurposing agricultural subsidies (e.g., 

Springmann & Freund, 2022) or reforming human institutions (e.g., Holzhauer et al., 2019). 

Moreover, they often lack representations of feedback from changes in nature and NCPs 

onto the economy and broader human wellbeing outcomes (Chaplin-Kramer et al., 2024; 

Johnson et al., 2023), or their distributional impacts across actors and geographies. 

Improving the level of detail with which models represent ecological and human systems 

could enable them to capture a broader range of interventions, action targets, and related 

impacts on ecosystems and human wellbeing. This would significantly improve their capacity 

to engage with justice considerations and potentially important limitations in this regard.  

 

In addition to these modelling innovations, scenario- and model applications need to be 

conducted at multiple scales. Global scale studies will be important to assess aggregated 

outcomes and, for example, capture feedback through natural systems (e.g., climate 

change) or human systems (e.g., trade and consumer vs producer perspectives), as well as 

distributional justice issues (e.g., effort sharing, finance mechanisms). Modelling at national 

to subnational scale will allow tailoring scenario frameworks and modelling tools to specific 

contexts, and provide greater opportunities for stakeholder engagement. This would offer 

opportunities to address recognitional and procedural justice, factor in incorporating political 

or cultural feasibility dimensions, and weave model and scenario application-based 

knowledge with other forms of knowledge. It might also be possible to combine multiple 

scales, for example by conducting coordinated national-scale modelling across multiple 

countries. For instance, the Food, Agriculture, Biodiversity, Land-use and Energy (FABLE) 

consortium uses integrated assessment tools developed by in-country researchers with 

stakeholder input. It runs scenario marathons where country teams align on global targets 

(e.g., GBF targets 1, 3, 10), iteratively adjust national models, review impacts, and refine 

https://www.zotero.org/google-docs/?nD9sES
https://www.zotero.org/google-docs/?JRCTp6
https://www.zotero.org/google-docs/?JRCTp6
https://www.zotero.org/google-docs/?Ezpjbb
https://www.zotero.org/google-docs/?zOSbxM
https://www.zotero.org/google-docs/?zOSbxM
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ambition to meet global targets (Jones et al., 2023; Mosnier, Javalera-Rincon, et al., 2023; 

Mosnier, Schmidt-Traub, et al., 2023). 

 

3.4. Evaluating planned and implemented biodiversity actions 

 

Quantitative evaluations of the planned and implemented actions towards the GBF should 

complement scenarios for the GBF. Such evaluations can shed light on whether current 

commitments and implementation by CBD Parties (and non-state actors) are sufficiently 

ambitious to realise the GBF targets by 2030 and identify ambition and implementation gaps. 

Moreover, such analysis can help assess if the implementation of the GBF targets is putting 

the world on a credible pathway towards realisation of the 2050 goals (Kok et al., 2024). To 

detect and account for potential synergies and trade-offs between sustainability objectives, it 

will be critical that such analyses look beyond the GBF and include other nature-relevant 

national commitments including those in nationally determined contributions (NDCs) and 

national adaptation plans (NAP) under the United Nations Framework Convention on 

Climate Change (UNFCCC), or the national restoration plans under the United Nations 

Convention to Combat Desertification (UNCCD). 

 

Relevant information to evaluate progress towards the GBF must be extracted from national 

targets, NBSAPs, and national progress reports to the CBD (Box 1). This self-reported 

information varies between Parties in the type and amount of information provided, and 

countries often miss deadlines for submitting new targets and reports, challenging 

comprehensive progress evaluation. Evaluations of progress towards the GBF might learn 

from analyses of progress towards the climate goal of the Paris Agreement (e.g., Den Elzen 

et al., 2022; Nascimento et al., 2024), which build on information provided in NDCs, for 

example, quantifying impact on global emission levels and macroeconomic indicators (Den 

Elzen et al., 2022), and assessing whether countries’ policies bring them on track to meet 

their NDC targets (Nascimento et al., 2024). 

 

4. Creating knowledge to support biodiversity actions by 2030 and beyond 

 

By integrating the different scenario- and model-based research activities laid out in this 

perspective, it will be possible to address research questions (Table 1) and produce 

knowledge in support of sufficiently ambitious, integrated, value-explicit, and just collective 

actions towards the GBF. The scenario narratives, target downscaling, and modelling can 

enrich one another. Scenario narratives reflecting alternative views about value-explicit and 

just efforts towards GBF action targets and goals could provide a guide for national-level 

https://www.zotero.org/google-docs/?LJjWtj
https://www.zotero.org/google-docs/?LJjWtj
https://www.zotero.org/google-docs/?mD5xSd
https://www.zotero.org/google-docs/?65llnM
https://www.zotero.org/google-docs/?65llnM
https://www.zotero.org/google-docs/?y3Lbt9
https://www.zotero.org/google-docs/?y3Lbt9
https://www.zotero.org/google-docs/?SBVhxd
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dialogues on the GBF implementation. Such narratives could portray alternative 

assumptions about the distribution of priorities, efforts, and interventions across actors (e.g., 

along value chains) and geographies (e.g., across and/or within countries). Their 

quantification could focus not only on global outcome indicators, but also on distributed (e.g., 

across actors and geographies) and diverse (e.g., reflecting different views on what matters) 

outcome indicators. Such quantification could explicitly link to narrative-specific national-

scale translations of global targets, either as assumptions about just actions under GBF 

targets (e.g., changes in protected area coverage at the national scale) or as just outcomes 

(e.g., changes to nutrient surplus at the national scale). The downscaled targets could be 

used as a benchmark for the model projections (e.g., to assess how model projections would 

depart from various measures of just and sufficient actions and outcomes), or even as input 

to the modelling (e.g., to ensure that projections are compatible with just and sufficient 

actions and outcomes). Such model projections would thereby complement the knowledge 

provided by the downscaled targets, by providing a richer benchmark of what just and 

sufficient national-level actions might look like, how they could be achieved, and what the 

implications would be for a broad range of outcomes relevant to multiple actors and 

perspectives. In addition to informing on interactions, synergies and trade-offs between 

actions and goals of the GBF and other sustainability ambitions, this would provide a crucial 

knowledge base to understand the implications of alternative views about value-explicit and 

just actions towards the GBF. Comparisons between the outcomes of such scenario- and 

model-based research and evaluations of planned and implemented actions towards the 

GBF can help understand the justice and nature-value perspectives implied by these 

actions, identify gaps and options for ratcheting up efforts. 

 

Such knowledge creation can provide an evidence base for the iterative processes of 

national planning, implementation, and reporting towards the GBF, for the global analysis 

and review, and for the possible subsequent ramping up of national-level ambitions to 

achieve the 23 action-oriented GBF targets due in 2030. Moreover, it may support the 

development and implementation of a post-2030 action framework under the CBD for further 

progress towards the 2050 biodiversity goals. Finally, scenario- and model-based research 

activities that pay particular attention to plural valuations of nature and conceptions of 

justice, and to interactions among sustainability dimensions, may also inform actions 

towards other multilateral environmental agreements. Co-producing such knowledge with 

policy and societal stakeholders will ensure policy uptake, mutual learning and 

representation of diverse value and justice perspectives. Identifying and establishing spaces 

and processes for such an exchange will be a key task, underscoring the critical role of 

transdisciplinary research. 
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Table 1. Examples for research questions that may be addressed with the suggested 

scenario- and model-based research activities. 

Research 
activity 

Research questions 

Designing 
scenario 
narratives 

- What are preferred policy options to achieve the GBF?  
- Which target interactions, synergies and trade-offs might become 

relevant? 
- Which measures to achieve the GBF would be compatible with other 

sustainability ambitions, including those in the Paris Agreement and 
the Sustainable Development Goals? 

- What are critical sectors, and who are critical actors for achieving the 
GBF? 

- Which policy options are preferred by different stakeholder groups 
(with different value and justice perspectives), and is 
consensus/compromise possible? 

These questions can be addressed for different nature value perspectives 
and justice perceptions, at given geographical scales, for given sectors/ 
actors. 

Downscaling 
GBF targets 

- What are preferred distributions of efforts for a given GBF target?  
- Will similar or different principles guide effort sharing for different 

GBF targets? 
- How much would patterns of effort sharing differ? 

These questions can be addressed for different nature value perspectives 
and justice perceptions, for given geographical scales, sectors/ actors. 

Modelling of 
scenario 
narratives 

- For a given scenario narrative: 
- Which target interactions are to be expected? 
- Would the global GBF outcome goals be achieved? 
- What would be outcomes for biodiversity, NCP and other 

sustainability dimensions beyond the GBF goals? 
- Comparing scenario narratives: 
- How do alternative scenarios (representing alternative value and/or 

justice perspectives) differ, e.g., in terms of outcomes for biodiversity 
and other sustainability dimensions? 

These questions can be addressed for different geographical scales and 
sectors/ actors. 

Evaluating 
planned and 
implemented 
actions towards 
the GBF 

- What are the currently planned and implemented actions towards the 
GBF? 

- Are planned and implemented actions collectively sufficient to put us 
on a credible pathway to achieve the global GBF outcome goals? 

- What would be outcomes for biodiversity, NCP and other 
sustainability dimensions beyond the GBF goals according to 
planned and implemented actions? 

- Which information gaps exist in the reporting of planned and 
implemented actions?  

Downscaling + 
modelling 
 

- How will a given distribution of efforts towards one target affect the 
achievement of other targets?  

- Will a given distribution of efforts indeed lead to positive outcomes for 
biodiversity & NCP, and other sustainability dimensions? 
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- What could be benchmarks for sufficiently ambitious, integrated, 
value-explicit and just collective actions towards the GBF? 

Downscaling + 
evaluations of 
planned and 
implemented 
actions 
 

- How does a given distribution of efforts towards a target, informed by 
specific value and justice perspectives, compare to the reported 
planned or implemented actions?  

- Which underlying value and justice perspectives do planned and 
implemented actions imply in terms of sharing efforts? 

Scenarios + 
modelling + 
downscaling + 
evaluations of 
planned and 
implemented 
actions 
 

- How do the scenarios and the planned and implemented actions 
differ or align in terms of achieving the GBF goals and outcomes for 
biodiversity, NCP and other sustainability dimensions beyond the 
GBF goals? 

- What does that tell us about value perspectives and perceptions of 
justice that might underlie planned and implemented actions? 

- How would national (and lower level) actions need to be updated in 
order to align closer with benchmarks for sufficiently ambitious, 
integrated, value-explicit and just collective actions towards the 
GBF? 

 

References 

Armstrong, C. (2024). The biodiversity crisis and global justice: A research agenda. Critical 

Review of International Social and Political Philosophy, 1–20. 

https://doi.org/10.1080/13698230.2024.2380218  

Arneth, A., Leadley, P., Claudet, J., Coll, M., Rondinini, C., Rounsevell, M. D. A., Shin, Y., 

Alexander, P., & Fuchs, R. (2023). Making protected areas effective for biodiversity, 

climate and food. Global Change Biology, 29, 3883–3894. 

https://doi.org/10.1073/pnas.2009584117  

Arneth, A., Shin, Y.-J., Leadley, P., Rondinini, C., Bukvareva, E., Kolb, M., Midgley, G. F., 

Oberdorff, T., Palomo, I., & Saito, O. (2020). Post-2020 biodiversity targets need to 

embrace climate change. Proceedings of the National Academy of Sciences, 117, 

30882–30891. https://doi.org/10.1073/pnas.2009584117  

Bai, X., Hasan, S., Andersen, L. S., Bjørn, A., Kilkiş, Ş., Ospina, D., Liu, J., Cornell, S. E., 

Sabag Muñoz, O., De Bremond, A., Crona, B., DeClerck, F., Gupta, J., Hoff, H., 

Nakicenovic, N., Obura, D., Whiteman, G., Broadgate, W., Lade, S. J., … Zimm, C. 

(2024). Translating Earth system boundaries for cities and businesses. Nature 

Sustainability, 7, 108–119. https://doi.org/10.1038/s41893-023-01255-w  

Bellard, C., Jeschke, J. M., Leroy, B., & Mace, G. M. (2018). Insights from modeling studies 

on how climate change affects invasive alien species geography. Ecology and 

Evolution, 8, 5688–5700. https://doi.org/10.1002/ece3.4098  

https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF


 

22 

Bell-James, J., & Watson, J. E. M. (2025). Ambitions in national plans do not yet match bold 

international protection and restoration commitments. Nature Ecology & Evolution, 9, 

417–424. https://doi.org/10.1038/s41559-025-02636-4  

Bennett, N. J., Blythe, J., Cisneros-Montemayor, A. M., Singh, G. G., & Sumaila, U. R. 

(2019). Just transformations to sustainability. Sustainability, 11, 3881. 

https://doi.org/10.3390/su11143881  

Burns, J., Raymond, J., Schmitt, T., General-Díaz, E., Alkemade, R., Alexander, P., 

Akinyemi, F. O., Arneth, A., Brotons, L., Burgess, N., Cheung, W. W. L., Eddie, T., 

Ferrier, S., Harrison, P. A., Hamel, P., Hill, S., Johnson, J. A., Kim, H., Leclère, D., … 

Rounsevell, M. (2025). Seeds for change: Global biodiversity narratives contingent on 

values-based interpretations of the Global Biodiversity Framework. SSRN. 

https://dx.doi.org/10.2139/ssrn.5470815  

CBD. (2021). Post-2020 global biodiversity framework: Scientific and technical information to 

support the review of the updated goals and targets, and related indicators and 

baselines  Scientific and technical information to support the review of the proposed 

goals and targets in the updated zero draft of the post-2020 global biodiversity 

framework. https://www.cbd.int/doc/c/e823/b80c/8b0e8a08470a476865e9b203/sbstta-

24-03-add2-rev1-en.pdf  

CBD. (2022a). Decision adopted by the Conference of the Parties to the Convention on 

Biological Diversity 15/4. Kunming-Montreal Global Biodiversity Framework. 

Convention on Biological Diversity. https://www.cbd.int/doc/decisions/cop-15/cop-15-

dec-04-en.pdf  

CBD. (2022b). Decision adopted by the Conference of the Parties to the Convention on 

Biological Diversity 15/5. Monitoring framework for the Kunming-Montreal Global 

Biodiversity Framework. Convention on Biological Diversity. 

https://www.cbd.int/doc/decisions/cop-15/cop-15-dec-05-en.pdf  

CBD. (2022c). Decision adopted by the Conference of the Parties to the Convention on 

Biological Diversity 15/6. Mechanisms for planning, monitoring, reporting and review. 

Convention on Biological Diversity. https://www.cbd.int/doc/decisions/cop-15/cop-15-

dec-06-en.pdf  

CBD. (2022d). Expert input to the post-2020 global biodiversity framework: Transformative 

actions on all drivers of biodiversity loss are urgently required to achieve the global 

goals by 2050.  

Chaplin-Kramer, R., Polasky, S., Alkemade, R., Burgess, N. D., Cheung, W. W. L., Fetzer, I., 

Harfoot, M., Hertel, T. W., Hill, S. L. L., Andrew Johnson, J., Janse, J. H., José V. 

Jeetze, P., Kim, H., Kuiper, J. J., Lonsdorf, E., Leclère, D., Mulligan, M., Peterson, G. 

D., Popp, A., … Pereira, H. M. (2024). Integrated modeling of nature’s role in human 

https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF


 

23 

well-being: A research agenda. Global Environmental Change, 88, 102891. 

https://doi.org/10.1016/j.gloenvcha.2024.102891  

Chaplin-Kramer, R., Sharp, R. P., Weil, C., Bennett, E. M., Pascual, U., Arkema, K. K., 

Brauman, K. A., Bryant, B. P., Guerry, A. D., Haddad, N. M., Hamann, M., Hamel, P., 

Johnson, J. A., Mandle, L., Pereira, H. M., Polasky, S., Ruckelshaus, M., Shaw, M. R., 

Silver, J. M., … Daily, G. C. (2019). Global modeling of nature’s contributions to 

people. Science, 366, 255–258. https://doi.org/10.1126/science.aaw3372  

Den Elzen, M. G. J., Dafnomilis, I., Forsell, N., Fragkos, P., Fragkiadakis, K., Höhne, N., 

Kuramochi, T., Nascimento, L., Roelfsema, M., Van Soest, H., & Sperling, F. (2022). 

Updated nationally determined contributions collectively raise ambition levels but need 

strengthening further to keep Paris goals within reach. Mitigation and Adaptation 

Strategies for Global Change, 27, 33. https://doi.org/10.1007/s11027-022-10008-7  

Dooley, K., Holz, C., Kartha, S., Klinsky, S., Roberts, J. T., Shue, H., Winkler, H., 

Athanasiou, T., Caney, S., Cripps, E., Dubash, N. K., Hall, G., Harris, P. G., Lahn, B., 

Moellendorf, D., Müller, B., Sagar, A., & Singer, P. (2021). Ethical choices behind 

quantifications of fair contributions under the Paris Agreement. Nature Climate 

Change, 11, 300–305. https://doi.org/10.1038/s41558-021-01015-8  

Feola, G., Geoghegan, H., & Arnall, A. (2019). Climate and culture: Multidisciplinary 

perspectives on a warming world. Cambridge University Press.  

Figueroa, R., & Mills, C. (2001). Environmental justice. In A companion to environmental 

philosphy.  

Gupta, H., & Singh, P. K. (2024). Integrative and adaptive governance of nature-based 

solutions to achieve triple wins Paris Agreement, GBF and UN Agenda 2030. SSRN. 

https://dx.doi.org/10.2139/ssrn.4766944  

Hanger-Kopp, S., Kikstra, J., Mintz-Woo, K., Scheifinger, K., Schinko, T., Wallimann-Helmer, 

I., Wong, C., Woodhouse, E., & Zimm, C. (2024). IIASA/EQU Justice Framework: A 

descriptive guideline for science and policy.  

Hof, C., Voskamp, A., Biber, M. F., Böhning-Gaese, K., Engelhardt, E. K., Niamir, A., Willis, 

S. G., & Hickler, T. (2018). Bioenergy cropland expansion may offset positive effects of 

climate change mitigation for global vertebrate diversity. Proceedings of the National 

Academy of Sciences, 115, 13294–13299. https://doi.org/10.1073/pnas.1807745115  

Höhne, N., Den Elzen, M., & Escalante, D. (2014). Regional GHG reduction targets based 

on effort sharing: A comparison of studies. Climate Policy, 14, 122–147. 

https://doi.org/10.1080/14693062.2014.849452  

Holzhauer, S., Brown, C., & Rounsevell, M. (2019). Modelling dynamic effects of multi-scale 

institutions on land use change. Regional Environmental Change, 19, 733–746. 

https://doi.org/10.1007/s10113-018-1424-5  

https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF


 

24 

IPBES. (2016). The methodological assessment report on scenarios and models of 

biodiversity and ecosystem services. S. Ferrier, K. N. Ninan, P. Leadley, R. Alkemade, 

L. A. Acosta, H. R. Akçakaya, L. Brotons, W. W. L. Cheung, V. Christensen, K. A. 

Harhash, J. Kabubo-Mariara, C. Lundquist, M. Obersteiner, H. M. Pereira, G. 

Peterson, R. Pichs-Madruga, N. Ravindranath, C. Rondinini and B. A. Wintle (eds.). 

IPBES secretariat. https://doi.org/10.5281/zenodo.3235428  

IPBES. (2019). Global assessment report of the Intergovernmental Science-Policy Platform 

on Biodiversity and Ecosystem Services, Brondízio, E. S., Settele, J., Díaz, S., Ngo, H. 

T. (eds). IPBES secretariat. https://www.ipbes.net/global-assessment  

IPBES. (2022). Methodological Assessment Report on the Diverse Values and Valuation of 

Nature of the Intergovernmental Science-Policy Platform on Biodiversity and 

Ecosystem Services. Balvanera, P., Pascual, U., Christie, M., Baptiste, B., and 

González-Jiménez, D. (eds.). IPBES secretariat. 

https://doi.org/10.5281/zenodo.6522522  

IPBES. (2024a). Thematic Assessment Report on the Interlinkages among Biodiversity, 

Water, Food and Health of the Intergovernmental Science-Policy Platform on 

Biodiversity and Ecosystem Services. Harrison, P. A., McElwee, P. D., and van 

Huysen, T. L. (eds.). IPBES secretariat. https://doi.org/10.5281/zenodo.13850054  

IPBES. (2024b). Thematic Assessment Report on the Underlying Causes of Biodiversity 

Loss and the Determinants of Transformative Change and Options for Achieving the 

2050 Vision for Biodiversity of the Intergovernmental Science-Policy Platform on 

Biodiversity and Ecosystem Services. O’Brien, K., Garibaldi, L., and Agrawal, A. (eds.). 

IPBES secretariat.  

IPCC. (2023). Climate Change 2023: Synthesis Report. Contribution of Working Groups I, II 

and III to the Sixth Assessment Report  of the Intergovernmental Panel on Climate 

Change [Core Writing Team, H. Lee and J. Romero (eds.)]. Intergovernmental Panel 

on Climate Change. 

Jaureguiberry, P., Titeux, N., Wiemers, M., Bowler, D. E., Coscieme, L., Golden, A. S., 

Guerra, C. A., Jacob, U., Takahashi, Y., Settele, J., Díaz, S., Molnár, Z., & Purvis, A. 

(2022). The direct drivers of recent global anthropogenic biodiversity loss. Science 

Advances, 8, eabm9982. https://doi.org/10.1126/sciadv.abm9982  

Johnson, J. A., Baldos, U. L., Corong, E., Hertel, T., Polasky, S., Cervigni, R., Roxburgh, T., 

Ruta, G., Salemi, C., & Thakrar, S. (2023). Investing in nature can improve equity and 

economic returns. Proceedings of the National Academy of Sciences, 120, 

e2220401120. https://doi.org/10.1073/pnas.2220401120  

Jones, S. K., Monjeau, A., Perez-Guzman, K., & Harrison, P. A. (2023). Integrated modeling 

to achieve global goals: Lessons from the Food, Agriculture, Biodiversity, Land-use, 

https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF


 

25 

and Energy (FABLE) initiative. Sustainability Science, 18(1), 323–333. 

https://doi.org/10.1007/s11625-023-01290-8  

Jung, M., Arnell, A., De Lamo, X., García-Rangel, S., Lewis, M., Mark, J., Merow, C., Miles, 

L., Ondo, I., Pironon, S., Ravilious, C., Rivers, M., Schepaschenko, D., Tallowin, O., 

Van Soesbergen, A., Govaerts, R., Boyle, B. L., Enquist, B. J., Feng, X., … Visconti, P. 

(2021). Areas of global importance for conserving terrestrial biodiversity, carbon and 

water. Nature Ecology & Evolution, 5, 1499–1509. https://doi.org/10.1038/s41559-021-

01528-7  

Kok, M., Marques, A., Bakkenes, M., Doelman, J., Hilbers, J., Krüger, C., & Schipper, A. 

(2024). A prospective evaluation of the ambition of the Kunming-Montreal Global 

Biodiversity Framework: A contribution to the CBD review process.  

Landry, J., Deprez, A., Pérez Català, A., Torres Gunfaus, M., & Hallosserie, A. (2024). 

Unpacking the Paris Agreement Global Stocktake’s  lessons to inform the future 

Global Biodiversity  Framework’s Global Review. Policy Brief N°01/24, IDDRI.  

Landry, J., Kok, M., & Immerzeel, R. (2024). A purpose-oriented, multi-stakeholder and 

multi-evidence-based biodiversity global review: Rationale, modalities & gaps. Policy 

Brief, N°03/24, IDDRI.  

Leadley, P., Gonzalez, A., Obura, D., Krug, C. B., Londoño-Murcia, M. C., Millette, K. L., 

Radulovici, A., Rankovic, A., Shannon, L. J., Archer, E., Armah, F. A., Bax, N., 

Chaudhari, K., Costello, M. J., Dávalos, L. M., Roque, F. D. O., DeClerck, F., Dee, L. 

E., Essl, F., … Xu, J. (2022). Achieving global biodiversity goals by 2050 requires 

urgent and integrated actions. One Earth, 5, 597–603. 

https://doi.org/10.1016/j.oneear.2022.05.009  

Leclère, D., Obersteiner, M., Barrett, M., Butchart, S. H. M., Chaudhary, A., De Palma, A., 

DeClerck, F. A. J., Di Marco, M., Doelman, J. C., Dürauer, M., Freeman, R., Harfoot, 

M., Hasegawa, T., Hellweg, S., Hilbers, J. P., Hill, S. L. L., Humpenöder, F., Jennings, 

N., Krisztin, T., … Young, L. (2020). Bending the curve of terrestrial biodiversity needs 

an integrated strategy. Nature, 585, 551–556. https://doi.org/10.1038/s41586-020-

2705-y  

Lehmann, I., Kok, M., Immerzeel, R., & Marques, A. (2025). Implications of global distributive 

justice principles for implementation of the Kunming‐Montreal Global Biodiversity 

Framework. Conservation Biology, e70167. https://doi.org/10.1111/cobi.70167  

Lenzi, D., Balvanera, P., Arias-Arévalo, P., Eser, U., Guibrunet, L., Martin, A., Muraca, B., & 

Pascual, U. (2023). Justice, sustainability, and the diverse values of nature: Why they 

matter for biodiversity conservation. Current Opinion in Environmental Sustainability, 

64, 101353. https://doi.org/10.1016/j.cosust.2023.101353  

https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF


 

26 

Lucas, P. L., Wilting, H. C., Hof, A. F., & Van Vuuren, D. P. (2020). Allocating planetary 

boundaries to large economies: Distributional consequences of alternative 

perspectives on distributive fairness. Global Environmental Change, 60, 102017. 

https://doi.org/10.1016/j.gloenvcha.2019.102017  

Maney, C., Guaras, D., Harrison, J., Guizar-Coutiño, A., Harfoot, M. B. J., Hill, S. L. L., 

Burgess, N. D., & Sutherland, W. (2024). National commitments to Aichi Targets and 

their implications for monitoring the Kunming-Montreal Global Biodiversity Framework. 

Npj Biodiversity, 3, 6. https://doi.org/10.1038/s44185-024-00039-5  

Marques, A., Pereira, H. M., Krug, C., Leadley, P. W., Visconti, P., Januchowski-Hartley, S. 

R., Krug, R. M., Alkemade, R., Bellard, C., Cheung, W. W. L., Christensen, V., Cooper, 

H. D., Hirsch, T., Hoft, R., Van Kolck, J., Newbold, T., Noonan-Mooney, K., Regan, E. 

C., Rondinini, C., … Walpole, M. (2014). A framework to identify enabling and urgent 

actions for the 2020 Aichi Targets. Basic and Applied Ecology, 15, 633–638. 

http://dx.doi.org/10.1016/j.baae.2014.09.004  

Martin, A., Armijos, M. T., Coolsaet, B., Dawson, N., A S Edwards, G., Few, R., Gross-

Camp, N., Rodriguez, I., Schroeder, H., G L Tebboth, M., & White, C. S. (2020). 

Environmental justice and transformations to sustainability. Environment: Science and 

Policy for Sustainable Development, 62, 19–30. 

https://doi.org/10.1080/00139157.2020.1820294  

Miller, D. (2021). Justice. In E. N. Zalta (Ed.), The Stanford Encyclopedia of Philosophy (Fall 

2021). Metaphysics Research Lab, Stanford University. 

https://plato.stanford.edu/archives/fall2021/entries/justice/  

Mosnier, A., Javalera-Rincon, V., Jones, S. K., Andrew, R., Bai, Z., Baker, J., Basnet, S., 

Boer, R., Chavarro, J., Costa, W., Daloz, A. S., DeClerck, F. A., Diaz, M., Douzal, C., 

Howe Fan, A. C., Fetzer, I., Frank, F., Gonzalez-Abraham, C. E., Habiburrachman, A. 

H. F., … Zerriffi, H. (2023). A decentralized approach to model national and global 

food and land use systems. Environmental Research Letters, 18(4), 045001. 

https://doi.org/10.1088/1748-9326/acc044  

Mosnier, A., Schmidt-Traub, G., Obersteiner, M., Jones, S., Javalera-Rincon, V., DeClerck, 

F., Thomson, M., Sperling, F., Harrison, P., Pérez-Guzmán, K., McCord, G. C., 

Navarro-Garcia, J., Marcos-Martinez, R., Wu, G. C., Poncet, J., Douzal, C., 

Steinhauser, J., Monjeau, A., Frank, F., … Wang, X. (2023). How can diverse national 

food and land-use priorities be reconciled with global sustainability targets? Lessons 

from the FABLE initiative. Sustainability Science, 18, 335–345. 

https://doi.org/10.1007/s11625-022-01227-7  

https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF


 

27 

Muradian, R., & Pascual, U. (2018). A typology of elementary forms of human-nature 

relations: A contribution to the valuation debate. Current Opinion in Environmental 

Sustainability, 35, 8–14. https://doi.org/10.1016/j.cosust.2018.10.014  

Nascimento, L., Scheewel, J.-L., Kuramochi, T., Dafnomilis, I., Hooijschuur, E., den Elzen, 

M., Forsell, N., Gutiérrez, Z. A., Missirliu, A., Woollands, S., Zhang, N., Wong, J., 

Hagemann, M. J., Bos, A., & Gusti, M. (2024). Progress of major emitters 

towards  climate targets: 2024 Update. NewClimate Institute.  

Neugarten, R. A., Chaplin-Kramer, R., Sharp, R. P., Schuster, R., Strimas-Mackey, M., 

Roehrdanz, P. R., Mulligan, M., Van Soesbergen, A., Hole, D., Kennedy, C. M., 

Oakleaf, J. R., Johnson, J. A., Kiesecker, J., Polasky, S., Hanson, J. O., & Rodewald, 

A. D. (2024). Mapping the planet’s critical areas for biodiversity and nature’s 

contributions to people. Nature Communications, 15, 261. 

https://doi.org/10.1038/s41467-023-43832-9  

Nowak, L., Leclère, D., Rouet-Pollakis, S., Wong, C., Woodhouse, E., & Kastner, T. (2025). 

Database on downscaled biodiversity targets. https://rainforest-

horizon.eu/deliverables/RAINFOREST_D1.3.pdf  

Obura, D. O., DeClerck, F., Verburg, P. H., Gupta, J., Abrams, J. F., Bai, X., Bunn, S., Ebi, 

K. L., Gifford, L., Gordon, C., Jacobson, L., Lenton, T. M., Liverman, D., Mohamed, A., 

Prodani, K., Rocha, J. C., Rockström, J., Sakschewski, B., Stewart-Koster, B., … 

Zimm, C. (2023). Achieving a nature- and people-positive future. One Earth, 6, 105–

117. https://doi.org/10.1016/j.oneear.2022.11.013  

Okayasu, S., Kuiper, J. J., Halouani, G., Kim, H., Miller, B. W., Durán, A. P., Vermeer, A., 

Schoolenberg, M., Hashimoto, S., & Lundquist, C. (2025). Catalyzing change: A 

literature review on the implementation of the Nature Futures Framework. 

Sustainability Science. https://doi.org/10.1007/s11625-025-01682-y  

Pascual, U., Balvanera, P., Anderson, C. B., Chaplin-Kramer, R., Christie, M., González-

Jiménez, D., Martin, A., Raymond, C. M., Termansen, M., Vatn, A., Athayde, S., 

Baptiste, B., Barton, D. N., Jacobs, S., Kelemen, E., Kumar, R., Lazos, E., 

Mwampamba, T. H., Nakangu, B., … Zent, E. (2023). Diverse values of nature for 

sustainability. Nature, 620, 813–823. https://doi.org/10.1038/s41586-023-06406-9  

Paz Durán, A., Kuiper, J. J., Aguiar, A. P. D., Cheung, W. W. L., Diaw, M. C., Halouani, G., 

Hashimoto, S., Gasalla, M. A., Peterson, G. D., Schoolenberg, M. A., Abbasov, R., 

Acosta, L. A., Armenteras, D., Davila, F., Denboba, M. A., Harrison, P. A., Harhash, K. 

A., Karlsson-Vinkhuyzen, S., Kim, H., … Pereira, L. M. (2023). Bringing the Nature 

Futures Framework to life: Creating a set of illustrative narratives of nature futures. 

Sustainability Science. https://doi.org/10.1007/s11625-023-01316-1  

https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF


 

28 

Pereira, H. M., Martins, I. S., Rosa, I. M. D., Kim, H., Leadley, P., Popp, A., Van Vuuren, D. 

P., Hurtt, G., Quoss, L., Arneth, A., Baisero, D., Bakkenes, M., Chaplin-Kramer, R., 

Chini, L., Di Marco, M., Ferrier, S., Fujimori, S., Guerra, C. A., Harfoot, M., … 

Alkemade, R. (2024). Global trends and scenarios for terrestrial biodiversity and 

ecosystem services from 1900 to 2050. Science, 384, 458–465. 

https://doi.org/10.1126/science.adn3441  

Pereira, L. M., Davies, K. K., Den Belder, E., Ferrier, S., Karlsson‐Vinkhuyzen, S., Kim, H., 

Kuiper, J. J., Okayasu, S., Palomo, M. G., Pereira, H. M., Peterson, G., Sathyapalan, 

J., Schoolenberg, M., Alkemade, R., Carvalho Ribeiro, S., Greenaway, A., Hauck, J., 

King, N., Lazarova, T., … Lundquist, C. J. (2020). Developing multiscale and 

integrative nature–people scenarios using the Nature Futures Framework. People and 

Nature, 2, 1172–1195. https://doi.org/10.1002/pan3.10146  

Perino, A., Pereira, H. M., Felipe‐Lucia, M., Kim, H., Kühl, H. S., Marselle, M. R., Meya, J. 

N., Meyer, C., Navarro, L. M., Van Klink, R., Albert, G., Barratt, C. D., Bruelheide, H., 

Cao, Y., Chamoin, A., Darbi, M., Dornelas, M., Eisenhauer, N., Essl, F., … Bonn, A. 

(2022). Biodiversity post‐2020: Closing the gap between global targets and national‐

level implementation. Conservation Letters, 15, e12848. 

https://doi.org/10.1111/conl.12848  

Pettinotti, L., Cao, Y., Kamninga, Tony, & Colenbrander, S. (2024). ODI Report A fair share 

of biodiversity finance Apportioning responsibility for the $20 billion target by 2025. 

https://media.odi.org/documents/A_Fair_Share_of_Biodiversity_Finance.pdf  

Phang, S. C., Failler, P., & Bridgewater, P. (2020). Addressing the implementation challenge 

of the global biodiversity framework. Biodiversity and Conservation, 29, 3061–3066. 

https://doi.org/10.1007/s10531-020-02009-2  

Pörtner, H.-O., Scholes, R. J., Arneth, A., Barnes, D. K. A., Burrows, M. T., Diamond, S. E., 

Duarte, C. M., Kiessling, W., Leadley, P., Managi, S., McElwee, P., Midgley, G., Ngo, 

H. T., Obura, D., Pascual, U., Sankaran, M., Shin, Y. J., & Val, A. L. (2023). 

Overcoming the coupled climate and biodiversity crises and their societal impacts. 

Science, 380, eabl4881. https://doi.org/10.1126/science.abl4881  

Raupach, M. R., Davis, S. J., Peters, G. P., Andrew, R. M., Canadell, J. G., Ciais, P., 

Friedlingstein, P., Jotzo, F., Van Vuuren, D. P., & Le Quéré, C. (2014). Sharing a 

quota on cumulative carbon emissions. Nature Climate Change, 4, 873–879. 

https://doi.org/10.1038/nclimate2384  

Raworth, K. (2018). Doughnut economics: Seven ways to think like a 21st century 

economist. Chelsea Green Publishing.  

Reed, J., Barlow, J., Carmenta, R., Fakheran, S., Ickowitz, A., & Sunderland, T. (2025). 

Avoid cherry‐picking targets and embrace holistic conservation to pursue the Global 

https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF


 

29 

Biodiversity Framework. Conservation Letters, 18, e13104. 

https://doi.org/10.1111/conl.13104  

Riahi, K., Van Vuuren, D. P., Kriegler, E., Edmonds, J., O’Neill, B. C., Fujimori, S., Bauer, N., 

Calvin, K., Dellink, R., Fricko, O., Lutz, W., Popp, A., Cuaresma, J. C., Kc, S., 

Leimbach, M., Jiang, L., Kram, T., Rao, S., Emmerling, J., … Tavoni, M. (2017). The 

Shared Socioeconomic Pathways and their energy, land use, and greenhouse gas 

emissions implications: An overview. Global Environmental Change, 42, 153–168. 

https://doi.org/10.1016/j.gloenvcha.2016.05.009  

Rockström, J., Gupta, J., Qin, D., Lade, S. J., Abrams, J. F., Andersen, L. S., Armstrong 

McKay, D. I., Bai, X., Bala, G., Bunn, S. E., Ciobanu, D., DeClerck, F., Ebi, K., Gifford, 

L., Gordon, C., Hasan, S., Kanie, N., Lenton, T. M., Loriani, S., … Zhang, X. (2023). 

Safe and just Earth system boundaries. Nature, 619, 102–111. 

https://doi.org/10.1038/s41586-023-06083-8  

Rosa, I. M. D., Pereira, H. M., Ferrier, S., Alkemade, R., Acosta, L. A., Akcakaya, H. R., Den 

Belder, E., Fazel, A. M., Fujimori, S., Harfoot, M., Harhash, K. A., Harrison, P. A., 

Hauck, J., Hendriks, R. J. J., Hernández, G., Jetz, W., Karlsson-Vinkhuyzen, S. I., Kim, 

H., King, N., … Van Vuuren, D. (2017). Multiscale scenarios for nature futures. Nature 

Ecology & Evolution, 1, 1416–1419. https://doi.org/10.1038/s41559-017-0273-9  

Ryberg, M. W., Andersen, M. M., Owsianiak, M., & Hauschild, M. Z. (2020). Downscaling the 

planetary boundaries in absolute environmental sustainability assessments – a review. 

Journal of Cleaner Production, 276, 123287. 

https://doi.org/10.1016/j.jclepro.2020.123287  

Schlosberg, D. (2004). Reconceiving environmental justice: Global movements and political 

theories. Environmental Politics, 13, 517–540. 

https://doi.org/10.1080/0964401042000229025  

Secretariat of the Convention on Biological Diversity. (2014). Global Biodiversity Outlook 4. 

Montréal, 155 pages.  

Secretariat of the Convention on Biological Diversity. (2020). Global Biodiversity Outlook 5. 

Montreal.  

Seebens, H., Bacher, S., Blackburn, T. M., Capinha, C., Dawson, W., Dullinger, S., 

Genovesi, P., Hulme, P. E., Van Kleunen, M., Kühn, I., Jeschke, J. M., Lenzner, B., 

Liebhold, A. M., Pattison, Z., Pergl, J., Pyšek, P., Winter, M., & Essl, F. (2021). 

Projecting the continental accumulation of alien species through to 2050. Global 

Change Biology, 27, 970–982. https://doi.org/10.1111/gcb.15333  

Soergel, B., Rauner, S., Daioglou, V., Weindl, I., Mastrucci, A., Carrer, F., Kikstra, J., 

Ambrósio, G., Aguiar, A. P. D., Baumstark, L., Bodirsky, B. L., Bos, A., Dietrich, J. P., 

Dirnaichner, A., Doelman, J. C., Hasse, R., Hernandez, A., Hoppe, J., Humpenöder, 

https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF


 

30 

F., … Kriegler, E. (2024). Multiple pathways towards sustainable development goals 

and climate targets. Environmental Research Letters, 19, 124009. 

https://doi.org/10.1088/1748-9326/ad80af  

Springmann, M., & Freund, F. (2022). Options for reforming agricultural subsidies from 

health, climate, and economic perspectives. Nature Communications, 13, 82. 

https://doi.org/10.1038/s41467-021-27645-2  

Steininger, K. W., Williges, K., Meyer, L. H., Maczek, F., & Riahi, K. (2022). Sharing the 

effort of the European Green Deal among countries. Nature Communications, 13, 

3673. https://doi.org/10.1038/s41467-022-31204-8  

Sze, J., & London, J. K. (2008). Environmental justice at the crossroads. Sociology 

Compass, 2/4, 1331–1354. https://doi.org/10.1111/j.1751-9020.2008.00131.x  

Thaller, A., Fleiß, E., Brohmer, H., Köstenbaumer, D., Posch, A., & Athenstaedt, U. 

(2023). When perceived fairness and acceptance go hand in hand–drivers of 

regulatory and economic policies for low-carbon mobility. PLOS Climate, 2, 

e0000157. https://doi.org/10.1371/journal.pclm.0000157  

Thuiller, W., Guéguen, M., Renaud, J., Karger, D. N., & Zimmermann, N. E. (2019). 

Uncertainty in ensembles of global biodiversity scenarios. Nature Communications, 10, 

1446. https://doi.org/10.1038/s41467-019-09519-w  

UNFCCC. (2015). Adoption of the Paris Agreement FCCC/CP/2015/L.9/Rev.1. United 

Nations Framework Convention on Climate Change. 

https://unfccc.int/resource/docs/2015/cop21/eng/l09r01.pdf  

United Nations General Assembly. (2015). Resolution adopted by the General Assembly on 

25 September 2015 70/1. Transforming our world: The 2030 Agenda for Sustainable 

Development. United Nations General Assembly. https://documents-dds-

ny.un.org/doc/UNDOC/GEN/N15/291/89/PDF/N1529189.pdf?OpenElement  

Van Vuuren, D. P., Edmonds, J., Kainuma, M., Riahi, K., Thomson, A., Hibbard, K., Hurtt, G. 

C., Kram, T., Krey, V., Lamarque, J.-F., Masui, T., Meinshausen, M., Nakicenovic, N., 

Smith, S. J., & Rose, S. K. (2011). The representative concentration pathways: An 

overview. Climatic Change, 109, 5–31. https://doi.org/10.1007/s10584-011-0148-z  

Van Vuuren, D. P., Zimm, C., Busch, S., Kriegler, E., Leininger, J., Messner, D., 

Nakicenovic, N., Rockstrom, J., Riahi, K., Sperling, F., Bosetti, V., Cornell, S., Gaffney, 

O., Lucas, P. L., Popp, A., Ruhe, C., Von Schiller, A., Schmidt, J. O., & Soergel, B. 

(2022). Defining a sustainable development target space for 2030 and 2050. One 

Earth, 5, 142–156. https://doi.org/10.1016/j.oneear.2022.01.003  

Venier-Cambron, C., Helm, L. T., Malek, Ž., & Verburg, P. H. (2024). Representing justice in 

global land-use scenarios can align biodiversity benefits with protection from land 

grabbing. One Earth, 7, 896–907. https://doi.org/10.1016/j.oneear.2024.03.006  

https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF


 

31 

Weitz, N., Carlsen, H., Nilsson, M., & Skånberg, K. (2018). Towards systemic and contextual 

priority setting for implementing the 2030 Agenda. Sustainability Science, 13, 531–

548. https://doi.org/10.1007/s11625-017-0470-0  

Winkler, H. (2020). Putting equity into practice in the global stocktake under the Paris 

Agreement. Climate Policy, 20, 124–132. 

https://doi.org/10.1080/14693062.2019.1680337  

Woodhouse, E., Wong, C., Nowak, L., Kastner, T., Braun, D., Schinko, T., Boerner, J., 

Kozicka, M., Rouet-Pollakis, S., & Leclère, D. (2025). Report on Co-Produced 

Transformative Change Pathways for Biodiversity (VITAL-PATHS-FOOD). 

https://rainforest-horizon.eu/deliverables/D1.2_final%20submission.pdf  

Xu, H., Cao, Y., Yu, D., Cao, M., He, Y., Gill, M., & Pereira, H. M. (2021). Ensuring effective 

implementation of the post-2020 global biodiversity targets. Nature Ecology & 

Evolution, 5, 411–418. https://doi.org/10.1038/s41559-020-01375-y  

Zhou, P., & Wang, M. (2016). Carbon dioxide emissions allocation: A review. Ecological 

Economics, 125, 47–59. https://doi.org/10.1016/j.ecolecon.2016.03.001  

Zimm, C., Mintz-Woo, K., Brutschin, E., Hanger-Kopp, S., Hoffmann, R., Kikstra, J. S., Kuhn, 

M., Min, J., Muttarak, R., Pachauri, S., Patange, O., Riahi, K., & Schinko, T. (2024). 

Justice considerations in climate research. Nature Climate Change, 14, 22–30. 

https://doi.org/10.1038/s41558-023-01869-0  

https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF
https://www.zotero.org/google-docs/?MGICFF

