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and Sandra Lavorel4
1Univ. Grenoble-Alpes, IRD, CNRS, Grenoble INP, IGE, 38000 Grenoble, France
2Department of Civil, Environmental and Mechanical Engineering, University of Trento, Via Mesiano 77, 38123 Trento, Italy
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SCIENCE FOR SOCIETY Nature-based solutions are a promising strategy for mitigating and adapting to
climate change, as they provide multiple benefits to society and biodiversity. However, detailed quantitative
analyses of these benefits and the cost effectiveness of such initiatives are limited. In this study, we present
an analysis of 83 nature-based solutions in the Alps, where we quantified heatwave mitigation, flood regula-
tion, carbon sequestration, and landslide protection. We also assessed the number of people who benefited,
the monetary value of these benefits, and the associated costs.
Our results highlight the need for an integrated approach to planning nature-based solutions. Forest nature-
based solutions offer a wide range of benefits, while river andwetland nature-based solutions aremore bene-
ficial for biodiversity. Urban nature-based solutions, despite their high cost effectiveness, contribute less to
biodiversity but are located where people can enjoy their benefits. Overall, the analyzed solutions show a re-
turn on investment of 2.8 EUR per EUR invested.
SUMMARY
Nature-based solutions offermultiple benefits for ecosystems and societies, supporting their inclusion in pol-
icy and practice. This study contributes to closing the gap in quantifying the multiple outcomes of nature-
based solutions by assessing 83 nature-based solutions in the Alps. We assessed biodiversity co-benefits
and themonetary value of four ecosystem services (heatwavemitigation, flood regulation, climate regulation,
and landslide protection) provided by these nature-based solutions to their respective beneficiaries. Forest
nature-based solutions showed high values for the four ecosystem services, river and wetland nature-based
solutions showed high values for biodiversity, and urban nature-based solutions contributed a lower biodi-
versity value but were highly cost effective, benefiting a larger population. We estimated a 2.8:1 return on in-
vestment benefiting a total of 91,324 persons. We highlight the need for integrating biodiversity and multiple
ecosystem services for future nature-based solutions funding and implementation, together with their role to
mitigate and adapt to climate change.
INTRODUCTION

Nature-based solutions are a promising strategy for mitigating

and adapting to climate change, offering multiple benefits to so-

ciety.1 Nature-based solutions encompass a range of actions

aimed at protecting, sustainably managing, or restoring nature,

effectively addressing societal challenges while simultaneously

benefiting both people and the environment.2–4 For instance,

the restoration of degraded riparian forests not only enhances
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biodiversity but also provides awide array of ecosystem services

to society, including climate regulation, flood regulation, land-

slide protection, water retention, and heatwave mitigation.5

Additionally, when properly co-designed and implemented, na-

ture-based solutions can deliver transformative change toward

sustainability.6

Research on the effectiveness of nature-based solutions in

climate change adaptation is critical for implementation world-

wide.7 Indeed, ecosystem services benefits are multiple: forest
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