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v Nature-based Solutions involve working 
with and enhancing nature to address 
societal goals

v The concept is grounded in the knowledge 
that healthy biodiverse ecosystems 
produce a diverse range of services on 
which human wellbeing depends

v Extent to which nature brings benefits 
depends on how we invest in and 
implement Nature-based Solutions

Image: Seddon et al. in rev. Global Change Biology



Examples of Nature-based Solutions

• PROTECTION – e.g. protecting grasslands, forests and 
wetlands secures and regulates water supplies, shields 
communities and infrastructure from floods, erosion and 
landslides.

• RESTORATION – e.g. restoring coastal wetlands and reefs 
protects against storm surges, salt water intrusion and 
erosion.

• IMPROVED MANAGEMENT – e.g. of working lands to 
improve crop yields in dryer, more variable climates.

• CREATION – e.g. green and blue infrastructure in cities to 
help with cooling and flood abatement, while reducing air 
pollution, providing health benefits.

...these actions also can benefit 
biodiversity and store carbon and are achievable at relatively 
low economic cost

4Chausson et al. 2020 Global Change Biology



Nature-based Solutions make economic sense

• Benefits of mangrove restoration (fisheries, forestry, 
recreation and disaster risk reduction) are up to 10 times 
the costs1

• Nature-based coastal defense projects are 2-5 times 
more cost-effective compared to engineered structures2

• Saltmarshes protect 23BnUS$ worth of property during 
hurricanes each year in NE USA3

• Annual damages from flooding would double and costs 
from storms would triple in absence of reefs globally4

1 Global Commission on Adaptation (2019) Adapt now: a global call for leadership on climate resilience
2 Narayan S et al. (2016) The effectiveness, costs and coastal protection benefits of natural and nature-based defences. PLoS ONE 11

3 Browder G et al. (2019) World bank report. See https://www.wri.org/publication/integrating-greengray.
4 Beck et al (2018) The global flood protection savings provided by coral reefs. Nat. Commun. 9, 2186.

https://www.wri.org/publication/integrating-greengray


Nature-based Solutions can stimulate the economy
• For every $1 million 

invested in coastal habitat 
restoration in the US, 40 
new jobs are created; 
compared to 19 for 
investment in the aviation 
industry, 7 for finance, and 5 
for oil and gas1

• New investment of $350 
billion a year in sustainable 
food and land use systems 
could create more than 120 
million new jobs and $4.5 
trillion in business 
opportunities globally each 
year by 20302

1Edwards et al. (2013) Marine Policy; 2Food and Landuse Coalition (2020) 



Griscom et al. 2017, 2020; Le Quéré, C. et al. 2018; IPCC Land & Climate Report 2019; Friedlingstein et al., 2019

The biosphere has the potential to remove and 
store considerably more – how much more?

• NbS can reduce emissions arising from our use 
of lands and oceans whilst securing C stocks

• Land source: agriculture, forestry and other 
land-use activities account for c.13% 
anthropogenic CO2 emissions

• Land sink: ~29% CO2
• Ocean sink: ~24% CO2

Nature-based Solutions for Climate Change 
Mitigation



Griscom et al. PNAS (2017), Phil Trans (2020)

• High interannual variability in the carbon cycle and 
across ecosystems

• Constraints of implementation:
• Socioeconomic, political and financial 

feasibility 
• Land rights and tenure
• Safeguards for food security and biodiversity

Estimating global potential of NbS for mitigation is complicated

• Ecological suitability of land for restoration 
• Impacts of warming on ecosystem health



Climate change mitigation potential of Nature-based Solutions 

From Girardin et al. (2020) in rev - Nature

Improve management 
of 4.1 Bn Ha

Stop “deforestation” Restore 678 M ha

Net sink of CO2

NbS



197 signatories

Ø UK-lead Leaders Pledge for Nature
Ø UN Biodiversity Summit 2020
Ø Nature-based Solutions to Climate Change 

Manifesto
Ø NBS major action track at the UK COP26
Ø WEF 2020: Trillion Trees Platform

Global and UK momentum around Nature-based Solutions



Global climate change mitigation potential of Nature-based Solutions 

Net sink of CO2

+ Afforestation

TREE-PLANTING



A forest is not a crop of trees, and a crop of trees is not a climate 
solution

• Trees produce O2, draw down CO2, regulate 
water cycles, bind soils and slopes, and 
support countless organisms from nutrient-
cycling microbes to animals that pollinate 
crops, control pests, and disperse seeds.

• The capacity of trees to perform these 
functions depends on the overall health, 
diversity, and resilience of the ecosystems in 
which they grow.

• Healthy intact biodiverse forests are part 
of the climate solution, but crops of trees 
are not. 



Problems with a focus on afforestation as a climate solution
• Distracts from the need to keep fossil fuels in the 

ground – unless we rapidly decarbonize our 
economies, global heating will damage our 
ecosystems beyond recovery

• Focus on planting rather than stewardship – trees 
need a lot of care as they grow

• Plantations offer short term high-risk carbon stores –
much harvested wood is for short-lived products

Right species, Right places



Problems with a focus on afforestation as a climate solution

• Threatens other critically important habitats –
such as wetlands, peatlands, grasslands which are 
rich in both carbon and biodiversity; natural 
forests often replaced by plantations leading to a 
net loss of biodiversity and carbon

• Overlook the critical importance of biodiversity –
plantations often involve a few non-native species 
and so can have low resilience and < carbon 
stored than intact habitats

• Can overlook human rights – on whose land will 
these trees be planted?

Chile In 1986-2011:
• Plantation forests > doubled (Govt 

subsidies)
• Carbon stored increased only c.2%
• Native Nothofagus forests shrunk by 

13%
• Subsidies accelerated biodiversity loss

Heilmayr et al (2020) Nature 
Sustainability

Cambodia: 
34,007 ha concession for climate change 
mitigation
Acacia monoculture
Local communities dispossessed from 
land

Scheidel & Work (2018) Land Use Policy



1) Are a vitally important part of the climate solution but are not a substitute for a rapid fossil fuel 
phase-out and must not delay urgent action to decarbonise our economies

2) Involve the protection and/or restoration of a wide range naturally occurring intact 
ecosystems on land and in the sea (not just woodland/forests) and improved management of 
working lands globally

3) Are implemented with full consent and engagement of local communities, including farmers
4) Sustain or enhance biodiversity, i.e. a diversity of native species and habitats (single species 

plantations are crops not nature-based solutions)

Four key guidelines for 
successful Nature-based
Solutions

See: www.nbsguidelines.info
Sent to UK government on 13 Feb 2020

http://www.nbsguidelines.info/


www.naturebasedsolutionsinitiative.org

Thank you

For more information, please contact:
nathalie.seddon@zoo.ox.ac.uk

http://www.naturebasedsolutionsintitiative.org/

