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From pledges to places: action agendas
need spatial data to integrate climate and
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Paul Hagenström, Nathalie Pettorelli, Idil Boran, Peter Bridgewater,
Deborah Delgado Pugley, Hollie Folkard-Tapp, Angel Hsu, Pablo Imbach,
Marcel T. J. Kok, Stacy D. VanDeveer, Oscar Widerberg & Sander Chan Check for updates

As COP30 approaches, policymakers must ensure
that the integration of climate and biodiversity
action by non-state and subnational actors is
anchored in spatial data. Otherwise, we cannot see
where change is happening, how effective it is, or
who bears costs and benefits. The UNFCCCGlobal
Climate Action and CBD Action Agenda Portals
should lead by requiring spatial details on
implementation, enabling more credible and
participatory monitoring, analysis, and
collaboration.

Climate change and biodiversity loss are intrinsically linked1,2. Yet, global
climate and biodiversity governance usually operate in silos, with limited
alignment between the strategies and goals formulated by the United
Nations Framework Convention on Climate Change (UNFCCC), the
Convention on Biological Diversity (CBD), and the UN Convention to
Combat Desertification (UNCCD)1. This may result in unintentional goal-
conflict ormissedopportunities for effective actions. Governing climate and
biodiversity conjointly, while advancing resilience and justice for people
located in project areas, requires aligning goals, strategies, and actions to
harness synergies and mitigate trade-offs3–5.

Doing so necessitates the involvement of governmental (‘Party’) and
increasingly also non-Party actors. Indeed, cities, companies, Indigenous
peoples, and civil society organisations continue to make pledges, even
when governments often fall behind on theirs. Consistent with this,
Brazil, the host of the 30th UNFCCCConference of the Parties (COP30),
is emphasising the potential of non-Party actors through its Action
Agenda - activities that are “functionally and programmatically linked”
and aimed at mobilising non-state and subnational actors6. One of its
main themes, ‘Stewarding Forests, Oceans, and Biodiversity’, puts nature
conservation at the centre of the climate Action Agenda (see Aranha
Correa do Lago 2025 – Fourth Letter from the Presidency). Given this
political momentum, the data and tools that enable alignment of climate
and biodiversity goals need attention. Spatial data, geographically
referenced information that can be mapped to specific locations, is a pre-
requisite for successful climate–biodiversity integration. In climate and
biodiversity action, they show where environmental changes and human
activities occur, helping identify interactions and guide effective

interventions. They are crucial not only for tracking non-Party action
where data are scarce, but also for capturing the complexity of socio-
ecological systems linking people and ecosystems, and identifying the
risks these systems face. We highlight four main reasons for integrating
spatial data in the tracking of climate and biodiversity action:

Spatial data enables analysis and monitoring based on
multi-dimensional outcomes and impacts
While climate mitigation is often seen as the pursuit of a single global goal,
reducing greenhouse gas emissions to limit warming, mitigation efforts still
depend on location, as emission sources, technological options, and socio-
economic contexts vary widely across regions. This is even more so for
climate adaptation and biodiversity protection efforts, where local con-
textual factors, such as environmental conditions, livelihoods, and gov-
ernance, play a decisive role, requiring careful consideration of the
multidimensional nature of both their immediate outcomes and their
longer-term effects on ecosystems and human societies. Hence, climate and
biodiversity action require assessment in localized, context-specific settings,
to capture socio-ecological systems and the complexity of climatic, biodi-
versity and humanwell-being interlinkages7. Data collection efforts on non-
Party climate and biodiversity action have grown over the past 15 years, but
these have focused largely on non-spatial data and the potential impacts of
such action. While this yields important insights into describing the
expanding universe of non-Party action, there remains a dire lack of spatial
data connected to the realisedoutcomes from these initiatives. This does not
mean that the data is nonexistent. Instead, data-collection efforts on non-
Party action need to be complemented with spatial data to provide infor-
mation on the impacts of such action. Collecting data on where exactly
implementation is happening is a necessary first step, opening doors for
combinations with other spatially explicit information and for supporting
monitoring and methodological developments. Without such data, dis-
cussions of climate-biodiversity integration will continue to focus on goals,
pledges, and potential impacts rather than substantive progress in terms of
achieving desired changes in behavioural outcomes and ecological and
social impacts8. The lack of spatial data ultimately raises credibility issues, as
claims about on-the-ground impacts cannot be validated without knowl-
edge of implementation locations. Moreover, limited spatial data make it
difficult to identify synergies, like soil protection from carbon-fixing
reforestation, and to prevent trade-offs such as the spread of invasive species
through the same interventions9,10. While spatial data and methods cannot
always establish causal relationships or capture every aspect of change, they
can provide practical and systematic means to monitor progress and sup-
port climate–biodiversity action agenda integration.
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Spatial data allows for comparison and learning across
contexts and scales
Spatial data provides a foundation for standardised continuous measure-
ments and metrics, for example through satellite remote sensing11. Addi-
tionally, it enables factoring in contextual differences by making it possible
to link to spatially explicit data on land use, benefits from ecosystem services
across scales12, as well as other data related to socio-economic, environ-
mental, and disaster risk conditions. By linking different types of data,
spatialisation is a pathway to identify, characterize, and manage climate-
biodiversity interlinkages across terrestrial, inland water, coastal, or marine
ecosystems, spanning all geographic, political, and temporal scales and
contexts.

Spatial data can enable more just and inclusive outcomes
and impacts through participatory production and use
Spatial data anchors non-Party initiatives in the local geographies they
target. In so doing, it connects the initiatives to the realities of communities
and interdependencies with ecosystem services and biodiversity, revealing
intersections with vulnerable species populations, ecologically sensitive
areas, or Indigenous and community-managed territories. This creates
opportunities for, and makes fundamental, the inclusion of locally affected
peoples in spatial data collection, usage and governance, avoiding adverse
outcomes of technological solutions and governance failures of the past and
present13,14. If managed via participatory processes, spatial data can play a
role in efforts to advance environmental justice15, by informing, for instance,
the design of community and landscape responses, and the fair distribution
of benefits, harms or finance.

Spatialisation fosters collaboration and learning across
disciplines and communities to better understand and
address complex climate-biodiversity interlinkages
Spatial data connects processes that are usually the subject matter of dif-
ferent disciplines and policy realms, creating room for multi- and inter-
disciplinary collaboration and discussion16. Collaboration, however, should
not be restricted to scientific disciplines. It should but also be cross-sectoral.
For instance, spatial data can enable policymakers, practitioners, and
affected communities to co-design responses that integratemultiple sectors,
operate across scales, and ensure that resources and capacities are effectively
deployed to advance multiple sustainability goals. Moreover, spatial data
can facilitate improved visualizations, which communication experts can
use tomake climate-biodiversity linkagesmore accessible and help translate
of research into action.

What’snext?AsUNFCCCCOP30 approaches, efforts to integrate climate
and biodiversity action through the Action Agenda must include calls for
more and better use of spatial data. Policymakers must lead the charge to
institutionalize spatial data in action tracking. The UNFCCC's (https://
unfccc.int/climate-action/tracking-and-recognition/global-climate-action-
portal) NAZCA platform, also known as Global Climate Action Portal, the
Action Agenda Portal under the CBD (https://www.cbd.int/portals/action-
agenda/), and any emerging counterpart under the UNCCD, should move
decisively toward facilitating, coordinating and requiring spatially explicit
reporting fromnon-Party actors. To begin, such information does not need
to be complex. Even basic GPS coordinates or georeferenced project
polygons, describing where implementation is occurring, combined with
readily available socioeconomic and environmental spatial data and
advances in Geographic Information Systems (GIS) and data processing,
would already create significant opportunities for more effective monitor-
ing, analysis and collaboration.

A substantial increase in environmental data availability, progress in
techniques and algorithms to process spatially-explicit information (such as
those collected by satellites) and recent AI development17,18 all open oppor-
tunities to assess the impacts of specific biodiversity and climate action
globally, and derive key insights and lessons to drive progress in the imple-
mentation of integrated biodiversity-climate actions. Barriers to such steps are
however, real: data accessibility remains uneven, technical capacities differ
widely across regions19, information supply of climate services is often not
user-demand-driven20, and in some cases actors are reluctant to disclose
location-specific information21. Additionally, collecting and sharing spatial
data entails financial, technical, and human resource costs for non-Party
actors. That is why capacity-building efforts on the collection of spatial data
and itswideuse, clearguidelineson its submission, and incentives for sharing it
are all essential. Affected communitiesmust be central in these processes. Pilot
programmes and assessment bodies, including both researchers and impacted
or engaged communities, are needed tomonitor andmake recommendations
on ethical and just governance of spatial data gathering and usage.

Researchers, practitioners, and affected communities are well-
positioned to support these processes. Many have experience with collect-
ing or applying spatial data, whether in the context of Reducing Emissions
from Deforestation and Forest Degradation (REDD+), research on urban
action22, nature-based solutions23, or cooperative climate initiatives24, even if
limited to national-level data. Online databases like Restor (https://www.
restor.eco/), along with some certification initiatives (https://registry.verra.
org/), collect or disclose spatial data. IUCN is already overlaying con-
servation and restoration project areas with biodiversity and climate change
data (https://www.iucncontributionsfornature.org/). Some communities
bringmore spatial expertise, others stronger governance insights; inter- and
transdisciplinary collaboration and learning is therefore vital to successfully
support spatial integration.

With this support, the UNFCCC Action Agenda has a timely oppor-
tunity to integrate spatial data notmerely as a technical enhancement, but as
core infrastructure for delivering, evaluating, and communicating climate-
biodiversity integration.

Data availability
No datasets were generated or analysed during the current study.

Paul Hagenström1,2 , Nathalie Pettorelli3,4, Idil Boran1,5,6,
Peter Bridgewater7, Deborah Delgado Pugley8, Hollie Folkard-Tapp3,4,
Angel Hsu9, Pablo Imbach10, Marcel T. J. Kok11, Stacy D. VanDeveer12,
Oscar Widerberg13 & Sander Chan1,14

1German Institute for Development and Sustainability (IDOS),
Bonn, Germany. 2Leuphana University Lüneburg, Lüneburg, Germany.
3University College London (UCL), London, UK. 4Institute of Zoology,
Zoological Society of London, London, UK. 5Dahdaleh Institute for Global
Health Research, York University, Toronto, ON, Canada. 6Department of
Philosophy, York University, Toronto, ON, Canada. 7Centre for Heritage
and Museum Studies, Australian National University, Canberra, ACT,
Australia. 8Pontificia Universidad Católica del Perú, Lima, Perú. 9University
of North Carolina at Chapel Hill, Chapel Hill, NC, USA. 10Centro
Agronómico Tropical de Investigación y Enseñanza (CATIE),
Turrialba, Costa Rica. 11PBL Netherlands Environmental Assessment
Agency, The Hague, The Netherlands. 12University of Massachusetts
Boston, Boston,MA, USA. 13Institute for Environmental Studies (IVM), Vrije
Universiteit Amsterdam, Amsterdam, The Netherlands. 14Department of
Geography, Planning and Environment, Nijmegen School of Management,
Radboud University, Nijmegen, The Netherlands.

e-mail: paul.hagenstroem@idos-research.de; sander.chan@ru.nl

npj | climate action Comment

npj Climate Action |           (2025) 4:100 2

https://unfccc.int/climate-action/tracking-and-recognition/global-climate-action-portal
https://unfccc.int/climate-action/tracking-and-recognition/global-climate-action-portal
https://unfccc.int/climate-action/tracking-and-recognition/global-climate-action-portal
https://www.cbd.int/portals/action-agenda/
https://www.cbd.int/portals/action-agenda/
https://www.restor.eco/
https://www.restor.eco/
https://registry.verra.org/
https://registry.verra.org/
https://www.iucncontributionsfornature.org/
mailto:paul.hagenstroem@idos-research.de
mailto:sander.chan@ru.nl
www.nature.com/npjclimataction


Received: 9 September 2025; Accepted: 20 October 2025;

References
1. Pettorelli, N. et al. Time to integrate global climate change and biodiversity science-policy

agendas. J. Appl. Ecol. 58, 2384–2393 (2021).
2. Pörtner, H. O. et al. IPBES-IPCC co-sponsored workshop report on biodiversity and climate

change; IPBES and IPCC. (2021).
3. Folkard-Tapp, H. et al. Beyond nature-based solutions: the case for integrated nature-climate

action. J. Appl. Ecol. https://doi.org/10.1111/1365-2664.70130 (2025).
4. Boran, I. et al. Making Global Climate Action work for nature and people: Priorities for Race to

Zero and Race to Resilience. Environ. Sci. Policy 159, https://doi.org/10.1016/j.envsci.2024.
103803 (2024).

5. Chan, S. et al. The global biodiversity framework needs a robust action agenda.Nat. Ecol. Evol.
7, 172–173 (2023).

6. Chan,S., Eichhorn, F.,Biermann,F. &Teunissen,A.AMomentum forChange?Systemiceffects
and catalytic impacts of transnational climate action. Earth System Govern. 9, https://doi.org/
10.1016/j.esg.2021.100119 (2021).

7. Díaz, S. et al. The IPBES Conceptual Framework— connecting nature and people.Curr. Opin.
Environ. Sustain. 14, 1–16 (2015).

8. Hale, T. N. et al. Sub- and non-state climate action: a framework to assess progress,
implementation and impact. Clim. Policy 21, 406–420 (2021).

9. Widerberg, O. et al. Finding synergies and trade-offs when linking biodiversity and climate
change through cooperative initiatives. Glob. Policy 14, 157–161 (2022).

10. Key, I. B. et al. Biodiversity outcomes of nature-based solutions for climate change adaptation:
Characterising the evidence base. Front. Environ. Sci. 10, https://doi.org/10.3389/fenvs.2022.
905767 (2022).

11. Pettorelli, N. Satellite Remote Sensing and the Management of Natural Resources. (Oxford
University Press, 2019).

12. Wang, L., Zheng, H., Chen, Y., Ouyang, Z. & Hu, X. Systematic review of ecosystem services
flow measurement: Main concepts, methods, applications and future directions. Ecosystem
Services 58, https://doi.org/10.1016/j.ecoser.2022.101479 (2022).

13. Bulkeley, H., Betsill, M., Fransen, A. & VanDeveer, S. Double dividend? Transnational initiatives
and governance innovation for climate change and biodiversity. Oxf. Rev. Econ. Policy 39,
796–809 (2023).

14. Kanowski, P. J., McDermott, C. L. & Cashore, B. W. Implementing REDD+: lessons from
analysis of forest governance. Environ. Sci. Policy 14, 111–117 (2011).

15. Soja, E. W. Seeking Spatial Justice. (University of Minnesota Press, 2010).
16. Goodchild, M. F., Anselin, L., Appelbaum, R. P. & Harthorn, B. H. Toward Spatially Integrated

Social Science. Int. Reg. Sci. Rev. 23, 139–159 (2000).
17. Reynolds, S. A. et al. The potential for AI to revolutionize conservation: a horizon scan. Trends

Ecol. Evol. 40, 191–207 (2025).
18. Pettorelli, N., Williams, J., Schulte to Bühne, H. & Crowson, M. Deep learning and satellite

remote sensing for biodiversity monitoring and conservation.Remote Sens. Ecol. Conserv. 11,
123–132 (2024).

19. OECD. Enhancing Access to and Sharing of Data: Reconciling Risks and Benefits for Data Re-
use across Societies. (Paris, 2019).

20. Lourenço, T. C., Swart, R., Goosen, H. & Street, R. The rise of demand-driven climate services.
Nat. Clim. Change 6, 13–14 (2015).

21. Rissman, A. R., Owley, J., L’Roe, A.W., Morris, A. W. &Wardropper, C. B. Public access to spatial
dataonprivate-landconservation.Ecol. Soc.22, https://doi.org/10.5751/es-09330-220224 (2017).

22. Xie, L. & Bulkeley, H. Nature-based solutions for urban biodiversity governance. Environ. Sci.
Policy 110, 77–87 (2020).

23. Ruangpan, L. et al. Nature-based solutions for hydro-meteorological risk reduction: a
state-of-the-art review of the research area. Nat. Hazards Earth Syst. Sci. 20, 243–270
(2020).

24. Chan, S., Falkner, R., Goldberg,M. & van Asselt, H. Effective and geographically balanced?
An output-based assessment of non-state climate actions. Clim. Policy 18, 24–35 (2018).

Acknowledgements
This paper was initiated and developed by the BioCAM4 and the ACHIEVE projects, and includes
inputs from experts who are not involved in these projects. The BioCAM4 project is a consortium
project funded by the Government of Canada’s New Frontiers in Research Fund (NFRF) (Grant no:
NFRFI-2023-00225), the German Research Foundation (DFG), and UKRI's Economic and Social
ResearchCouncil (Grant no: ES/Z000092/1). TheACHIEVEproject is fundedby theEuropeanUnion's
HORIZON EUROPE Research and Innovation Programme under grant agreement No 101137625.
Views and opinions expressed are those of the author(s) only and do not necessarily reflect those of
the European Union or European Climate, Infrastructure and Environment Executive Agency (CINEA)
or any other funders. Neither the EuropeanUnion nor the granting authorities can be held responsible
for them.

Author contributions
Conceptualisation: P.H., S.C.,N.P.;Writing–OriginalDraft:P.H., S.C.; RevisionsandEdits:P.H., S.C.,
N.P., I.B., H.F.T., P.B., D.D.P., A.H., P.I., M.K., S.V.D., O.W.

Competing interests
The authors declare no competing interests.

Additional information

Correspondence and requests for materials should be addressed to Paul Hagenström or
Sander Chan.

Reprints and permissions information is available at
http://www.nature.com/reprints

Publisher’snoteSpringerNature remainsneutralwith regard to jurisdictional claims inpublishedmaps
and institutional affiliations.

Open Access This article is licensed under a Creative Commons Attribution-NonCommercial-
NoDerivatives 4.0 International License, which permits any non-commercial use, sharing,
distribution and reproduction in anymedium or format, as long as you give appropriate credit to the
original author(s) and the source, provide a link to theCreative Commons licence, and indicate if you
modified the licensed material. You do not have permission under this licence to share adapted
material derived from this article or parts of it. The images or other third party material in this article
are included in the article’s Creative Commons licence, unless indicated otherwise in a credit line to
the material. If material is not included in the article’s Creative Commons licence and your intended
use is not permitted by statutory regulation or exceeds the permitted use, you will need to obtain
permission directly from the copyright holder. To view a copy of this licence, visit http://
creativecommons.org/licenses/by-nc-nd/4.0/.

© The Author(s) 2025

npj | climate action Comment

npj Climate Action |           (2025) 4:100 3

https://doi.org/10.1111/1365-2664.70130
https://doi.org/10.1111/1365-2664.70130
https://doi.org/10.1016/j.envsci.2024.103803
https://doi.org/10.1016/j.envsci.2024.103803
https://doi.org/10.1016/j.envsci.2024.103803
https://doi.org/10.1016/j.esg.2021.100119
https://doi.org/10.1016/j.esg.2021.100119
https://doi.org/10.1016/j.esg.2021.100119
https://doi.org/10.3389/fenvs.2022.905767
https://doi.org/10.3389/fenvs.2022.905767
https://doi.org/10.3389/fenvs.2022.905767
https://doi.org/10.1016/j.ecoser.2022.101479
https://doi.org/10.1016/j.ecoser.2022.101479
https://doi.org/10.5751/es-09330-220224
https://doi.org/10.5751/es-09330-220224
http://www.nature.com/reprints
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
www.nature.com/npjclimataction

	From pledges to places: action agendas need spatial data to integrate climate and biodiversity action
	Spatial data enables analysis and monitoring based on multi-dimensional outcomes and impacts
	Spatial data allows for comparison and learning across contexts and scales
	Spatial data can enable more just and inclusive outcomes and impacts through participatory production and use
	Spatialisation fosters collaboration and learning across disciplines and communities to better understand and address complex climate-biodiversity interlinkages
	As UNFCCC COP30 approaches, efforts to integrate climate and biodiversity action through the Action Agenda must include calls for more and better use of spatial data. Policymakers must lead the charge to institutionalize spatial data in action tracking. T

	Data availability
	References
	Acknowledgements
	Author contributions
	Competing interests
	Additional information




