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Mainstreaming Resilience in Forest Policy: From 
Diverse Ecosystems to Tailored Financial 
Incentives  
 
Marion Ferrat was commissioned by Belspo (Belgium), on behalf of BiodivERsA, to produce 
an issue brief based on the results of five BiodivClim projects — FeedBaCks, ACORN, 
MixForChange, FUNPOTENTIAL, and SUSTAIN-COCOA — funded under the 2019 joint 
call on Biodiversity and Climate Change. 

Knowledge and methodology used 
This Issue Brief is part of a series aiming to inform on practical, science-based strategies to 
make Europe’s soils, forests, and landscapes more resilient based on the key results of the 
BiodivClim research projects funded by Biodiversa+.  
 
The brief was drafted by Marion Ferrat in consultation with the BiodivClim Issue Briefs 
Working Group. The Working Group reviewed the brief in three stages: first, to agree on its 
overall direction; second, to assess the quality and accuracy of the draft; and finally, to 
review the last set of modifications. This final review was carried out only by the project 
leads, who are members of the Working Group, to ensure the brief accurately reflected their 
research. 

Contributors to quality control:  
A) BiodivClim funded researchers (by research group): 

 
FeedBaCks :  
Dirk Nikolaus Karger  
 
ACORN :  
Simon Jansen  
 
MixForChange :  
Joannès Guillemot 
Hernán Serrano León 
Leticia Bulascoschi  
 
FUNPOTENTIAL:  
Jasper Fuchs  
Mikko Peltoniemi  
Carola Paul  

 



B) Other researchers engaged in the BiodivClim COFUND Action:  
Pedro Pinho 
Kati Vierikko 

 
C) BiodivClim team:  

Cloé Durieux  
Julie De Bouville 
Lison Cowez  
Ron Winkler 

 
D) Biodiversa+ policy advisory working group: 

Bastian Bertzky  
Bénédicte Blaudeau  
Caroline Pottier 
Laura Liepina  
Laura Palomo Rios  
Piret Noukas  
Victoria Beaz Hidalgo 

Foot notes:  
1. Full project title: Feedbacks between Biodiversity and Climate 
2. Full project title: Identifying seed sources for highly adaptable oak forests in a 

changing climate 
3. Full project title: Mixed Forest plantations for Climate Change mitigation and 

adaptation 
4. Full project title: Potential of functional diversity for increasing the disturbance 

resiliency of forests and forest-based socio-ecological systems 
5. Full project title:Sustainable sourcing policies for biodiversity protection, climate 

mitigation, and improved livelihoods in the cocoa sector 
6. Intergovernmental Panel on Climate Change. (2018). Global Warming of 1.5°C 

(Chapter 3). 
Intergovernmental Panel on Climate Change. (2021). Working Group I contribution to 
the 6th Assessment Report (Technical summary). 

7. Intergovernmental Panel on Climate Change. (2019). Special Report on Climate 
Change and Land (Technical Summary); 
Ke, X., et al. (2024). Low latency carbon budget analysis reveals a large decline of 
the land carbon sink in 2023. National Science Review, 11(2). 
https://doi.org/10.1093/nsr/nwae367 

8. Forest Declaration Assessment Partners. (2024). Regional Forest Declaration 
Assessment 2022: Tracking progress towards forest goals in the Congo Basin. 

9. European Commission. (2024). Regulation (EU) 2024/1991 of the European 
Parliament and of the Council of 24 June 2024 on nature restoration. 

10. European Commission. (2021). Forests and Forestry for a Sustainable Future: New 
EU Forest Strategy for 2030. 

https://www.ipcc.ch/site/assets/uploads/sites/2/2022/06/SR15_Chapter_3_HR.pdf
https://www.ipcc.ch/report/ar6/wg1/downloads/report/IPCC_AR6_WGI_TS.pdf
https://www.ipcc.ch/site/assets/uploads/sites/4/2022/11/SRCCL_Technical-Summary.pdf
https://doi.org/10.1093/nsr/nwae367


11. Datasets providing automated assignment of >1 million vegetation plots to the refined 
EUNIS system, including decision trees, diagnostic species sets, and cross-walk 
tables to older typologies; gridded predictions of plant γ-diversity at 1 km. 

https://doi.org/10.5281/zenodo.4812736 

https://doi.org/10.5281/zenodo.10441454 

12. The Nature Futures Framework is a tool developed by IPBES to support the 
development of scenarios and models of desirable futures for people and nature. 
https://www.naturefuturesframework.org/ 

13. Intergovernmental Science-Policy Platform on Biodiversity and Ecosystem Services 
(IPBES) 

For further information, project publications:  
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● Anders, T., Hetzer, J., Knapp, N., Forrest, M., Langan, L., Tölle, M. H., Wellbrock, N., 
& Hickler, T. (2025). Modelling past and future impacts of droughts on tree mortality 
and carbon storage in Norway spruce stands in Germany. Ecological Modelling, 501, 
Article 110987.https://doi.org/10.1016/j.ecolmodel.2024.110987  

● Kambach, S., Attorre, F., Axmanová, I., Bergamini, A., Biurrun, I., Bonari, G., ... & 
Bruelheide, H. (2024). Climate regulation processes are linked to the functional 
composition of plant communities in European forests, shrublands, and grasslands. 
Global change biology, 30(2), e17189.https://doi.org/10.1111/gcb.17189 

● Kambach, S., Sabatini, F. M., Attorre, F., Biurrun, I., Boenisch, G., Bonari, G., Čarni, 
A., Carranza, M. L., Chiarucci, A., Chytrý, M., Dengler, J., Garbolino, E., Golub, V., 
Güler, B., Jandt, U., Jansen, J., Jašková, A., Jiménez-Alfaro, B., … Bruelheide, H. 
(2023). Climate-trait relationships exhibit strong habitat specificity in plant 
communities across Europe. Nature Communications, 14(1), Article 
712.https://doi.org/10.1038/s41467-023-36240-6 

● Karger, D. N., Sieber, P., Hickler, T., Zimmermann, N. E., FeedBaCks Consortium, & 
Queiroz, C. (2023). The risks of leaving biodiversity behind: Seven points to consider 
for climate change mitigation (Brief). Stockholm Resilience Centre & Global 
Resilience Partnership.  

 
MixForChange :  
 

● Blondeel, H., Guillemot, J., Martin-StPaul, N., Druel, A., Bilodeau-Gauthier, S., 
Bauhus, J., Grossiord, C., Hector, A., Jactel, H., Jensen, J., Messier, C., Muys, B., 
Serrano-León, H., Auge, H., Barsoum, N., Birhane, E., Bruelheide, H., Cavender-
Bares, J., Chu, C., … Baeten, L. (2024). Tree diversity reduces variability in sapling 
survival under drought. Journal of Ecology, 112(5), 1164–
1180.https://besjournals.onlinelibrary.wiley.com/doi/full/10.1111/1365-2745.14294 

● Cagnoni, L. B., Weidlich, E. W. A., Guillemot, J., … et al. (2023). Stakeholders’ 
perspectives of species diversity in tree plantations: A global review. Current Forestry 
Reports, 9(?issue), 251–262. https://doi.org/10.1007/s40725-023-00194-1 

https://doi.org/10.5281/zenodo.4812736
https://doi.org/10.5281/zenodo.10441454
https://www.naturefuturesframework.org/
https://doi.org/10.1016/j.ecolmodel.2024.110987
https://doi.org/10.1111/gcb.17189
https://doi.org/10.1038/s41467-023-36240-6
https://besjournals.onlinelibrary.wiley.com/doi/full/10.1111/1365-2745.14294
https://doi.org/10.1007/s40725-023-00194-1


● Decarsin, R., Guillemot, J., Le Maire, G., Blondeel, H., Meredieu, C., Achard, E., ... & 
Martin‐StPaul, N. (2024). Tree drought–mortality risk depends more on intrinsic 
species resistance than on stand species diversity. Global change biology, 30(9), 
e17503.https://onlinelibrary.wiley.com/doi/full/10.1111/gcb.17503 

● Depauw, L., De Lombaerde, E., Dhiedt, E., Blondeel, H., Abdala-Roberts, L., Auge, 
H., Barsoum, N., Bauhus, J., Chu, C., Damtew, A., Eisenhauer, N., Fagundes, M. V., 
Ganade, G., Gendreau-Berthiaume, B., Godbold, D., Gravel, D., Guillemot, J., Hajek, 
P., Hector, A., … Baeten, L. (2024). Enhancing tree performance through species 
mixing: Review of a quarter-century of TreeDivNet experiments reveals research 
gaps and practical insights. Current Forestry Reports, 10(1), 1–20. 
https://doi.org/10.1007/s40725-023-00208-y 

● Moreno, M., Simioni, G., Cochard, H., Doussan, C., Guillemot, J., Decarsin, R., ... & 
Martin-StPaul, N. K. (2024). Isohydricity and hydraulic isolation explain reduced 
hydraulic failure risk in an experimental tree species mixture. Plant physiology, 
195(4), 2668-2682.https://academic.oup.com/plphys/article/195/4/2668/7674200 

● Serrano-León H, Blondeel H, Glenz P, Steurer J, Schnabel F, Baeten L, Guillemot J, 
Martin-StPaul N, Skiadaresis G, Scherer-Lorenzen M, Bonal D, Boone M, Decarsin 
R, Druel A, Godbold DL, Gong J, Hajek P, Jactel H, Koricheva J, Mereu S, Ponette 
Q, Rewald B, Sandén H, van den Bulcke J, Verheyen K, Werner R, Bauhus J (2025, 
in press) Multi-year drought strengthens positive and negative functional diversity 
effects on tree growth response. Accepted in Global Change Biology (July 2025, 
currently in press). Preprint available in: 
https://www.biorxiv.org/content/10.1101/2024.11.21.622593v1      

 
FUNPOTENTIAL:  
 

● Barrère, J., Reineking, B., Cordonnier, T., Kulha, N., Honkaniemi, J., Peltoniemi, M., 
… Korhonen, K. T. (2023). Functional traits and climate drive interspecific differences 
in disturbance-induced tree mortality. Global Change Biology, 29(10), 2836–2851. 
https://doi.org/10.1111/gcb.16630 

● Fuchs, J. M., v. Bodelschwingh, H., Lange, A., Paul, C., & Husmann, K. (2022). 
Quantifying the consequences of disturbances on wood revenues with Impulse 
Response Functions. Forest Policy and Economics, 140, Article 102738. 
https://doi.org/10.1016/j.forpol.2022.102738 

● Fuchs, J. M., Husmann, K., v. Bodelschwingh, H., Koster, R., Staupendahl, K., Offer, 
A., Möhring, B., & Paul, C. (2023). woodValuationDE: A consistent framework for 
calculating stumpage values in Germany (Technical Note).Allgemeine Forst- und 
Jagdzeitung, 193(0.5), 16–29. https://doi.org/10.23765/afjz0002090 

● Fuchs, J. M., Husmann, K., Schick, J., Albert, M., Lintunen, J., & Paul, C. (2024). 
Severe and frequent extreme weather events undermine economic adaptation gains 
of tree-species diversification. Scientific Reports, 14, Article 2140 
https://doi.org/10.1038/s41598-024-52290-2 

● Kulha, N., Honkaniemi, J., Barrere, J., Brandl, S., Cordonnier, T., Korhonen, K. T., ... 
& Peltoniemi, M. (2023). Competition‐induced tree mortality across Europe is driven 
by shade tolerance, proportion of conspecifics and drought. Journal of Ecology, 
111(10), 2310-2323. https://doi.org/10.1111/1365-2745.14184 
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SUSTAIN COCOA :  
 

● Dontenville, A., Sembres, T., & Fountain, A. C. (2022). Transparency and 
accountability: Towards building trust in the cocoa sector’s sustainability efforts 
(Consultation Paper for the 2022 Cocoa Barometer). Cocoa Barometer Consortium. 
Retrieved from https://cocoabarometer.org/wp-content/uploads/2022/11/221017-
Transparency-Accountability.pdf 

● Kalischek, N., Lang, N., Renier, C., Caye Daudt, R., Addoah, T., Thompson, W., 
Blaser-Hart, W. J., Garrett, R., Schindler, K., & Wegner, J. D. (2022). Satellite-based 
high-resolution maps of cocoa planted area for Côte d'Ivoire and Ghana [Preprint]. 
arXiv. https://doi.org/10.48550/arXiv.2206.06119 

● Kamath, V., Sassen, M., Arnell, A., van Soesbergen, A., & Bunn, C. (2024). 
Identifying areas where biodiversity is at risk from potential cocoa expansion in the 
Congo Basin. Agriculture, Ecosystems & Environment, 376, 109216 

● Parra-Paitan, C., zu Ermgassen, E. K. H. J., Meyfroidt, P., & Verburg, P. H. (2023). 
Large gaps in voluntary sustainability commitments covering the global cocoa trade. 
Global Environmental Change, 81, Article 102696. 
https://doi.org/10.1016/j.gloenvcha.2023.102696 

● Renier, C., Addoah, T., Guye, V., Garrett, R., van den Broeck, G., zu Ermgassen, E. 
K., & Meyfroidt, P. (2025). Direct and indirect cocoa deforestation in the tropical moist 
forests of Ghana. agriRxiv, (2025), 20250045091. 

● Renier, C., Vandromme, M., Meyfroidt, P., Ribeiro, V., Kalischek, N., & Zu 
Ermgassen, E. K. (2023). Transparency, traceability and deforestation in the Ivorian 
cocoa supply chain. Environmental Research Letters, 18(2), 024030. 
https://doi.org/10.31220/agriRxiv.2022.00156 

● Van den Broeck, G., & Akaribo, F. N. (2025). Is Cocoa Production a Main Driver of 
Children’s Work in Ghana?. The Journal of Development Studies, 61(1), 102-117. 

● Zinngrebe, Y., Berger, J., Bunn, C., Felipe-Lucia, M. R., Graßnick, N., Kastner, T., ... 
& Lakner, S. (2024). Prioritizing partners and products for the sustainability of the 
EU’s agri-food trade. One Earth, 7(4), 674-686. 

● zu Ermgassen, E. K., Renier, C., Garcia, A., Carvalho, T., & Meyfroidt, P. (2024). 
Sustainable commodity sourcing requires measuring and governing land use change 
at multiple scales. Conservation Letters, 17(3), e13016 
https://doi.org/10.1111/conl.13016 

https://cocoabarometer.org/wp-content/uploads/2022/11/221017-Transparency-Accountability.pdf
https://cocoabarometer.org/wp-content/uploads/2022/11/221017-Transparency-Accountability.pdf
https://doi.org/10.48550/arXiv.2206.06119
https://doi.org/10.1016/j.gloenvcha.2023.102696
https://doi.org/10.31220/agriRxiv.2022.00156
https://doi.org/10.1111/conl.13016

	Mainstreaming Resilience in Forest Policy: From Diverse Ecosystems to Tailored Financial Incentives
	Knowledge and methodology used
	Contributors to quality control:
	Foot notes:
	For further information, project publications:


