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Global trends in nature’s contributions to people since 1970
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Transformative change is fundamental to achieve a sustainable 
future

IPBES, 2019; IPCC; 2018



Keep on riding!



Nature’s contributions to people in mountains: A 
review

Martín-López, et al. 2019. PLoS ONE
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Chan et al., 2020
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Cohen-Shacham et al., 2016; Seddon et al., 2019



NbS are gaining traction in science and policy, but their potential for 
transformative change remains unexplored



Which values around NbS? I

Mace, 2014; Welden et al.,2021

?



Climate finance relative to finance for NbS
What funding level?

UNEP, 2021



Green measures only represent 17% of recovery spending
“Build back better?” No good news

OECD, 2021
Environmental impact of COVID-19 recovery measures by country



Mokhamad Edliadi, CIFOR



Multi-objective optimization model

Data at the country level Timeline Source

Forest surface & deforestation rates 1990-2015 FAO

Protected surface & protection rates 1990-2015 FAO

Opportunity costs of forest protection 2001-2013 World Bank

Endemic forest dwelling species of birds, mammals, and amphibians 2015 IUCN

People living below poverty line (1.90 US $/day) 2006-last yr. World Bank
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Equity?

Palomo et al., 2019
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Assessing social justice agendas for 
investing in NbS: Birmingham

Sttaford et al., 2021



The majority of the EbA projects had not identified or reported 
on outcome indicators

Chausson et al., 2020; Donatti et al., 2020



Chausson et al., 2020

The evidence base for nature-based solutions has substantial gaps



Nature-based solutions can help cool the planet –
if we act now

Girardin et al., 2021







How to measure transformative change?

Adapted from O´Brien & Sygna, 
2013 and Fedele et al., 2019 



Spheres of transformation Variables
Personal: personal and collective beliefs, values, 
worldviews and knowledge types. (100%)

Values: Intrinsic (75%), Instrumental (75%), Relational (10%)
Knowledge: Technical (96%), Scientific (55%), Lay and experiential (40%), 
Indigenous and local knowledge (34%)

Political: economic, legal, political, social and cultural 
elements. (100%)

Community engagement: Participation (90%), Capacity building (77%), 
Awareness raising (41%), Advisory committee (28%), Access to information 
(24%), Dissemination (22%), Vision creation (19%), Facilitation (13%), 
Leadership program (12%)

Economic incentives: Payments for Ecosystem Services (10%), Low income 
loans (9%), Other economic incentives (12%)

Rights-based instruments and customary norms: Community conserved areas 
(16%), Customary norms (9%)
Legal and regulatory instruments: Protected areas (17%)

Practical: technical, technological, strategic, practical and 
behavioural elements. (97%)

Ecosystem management practices: Restoration (50%), Biodiversity/ecosystems 
monitoring (43%), Reduced pressure (35%), Biodiversity/ecosystems management 
(27%), Tree/crop nurseries (19%), Organic farming or smart agriculture (11%)
Strategic planning: Environmental management framework (49%), Management 
plan (40%), Diagnostic assessment (23%)

Behaviour: Income diversification (30%), Direct sales of agricultural products 
(8%), Pro-environmental behaviour (8%)

Technology: Modern technology (15%), Ancient technology (15%), Grey 
infrastructure (12%), Green infrastructure (10%)

Most repeated NbS´ components





Restoring, conserving and expanding mountain 
pastures and wetlands and improving communal 
management in Canchayllo, Peru



Conclusions
1. We need to act now to
undertake transformative
change: short window of
opportunity

2. Evaluating transformative
change is complex beyond
approaches that assess single
variables.

3. Our framework enhances our
understanding of the links
between the design,
implementation, and outcomes of
NbS.



Mourey et al., 2018

Among the 95 itineraries, 93 have been affected 
– 26 of them have been greatly affected



Pathways of Transformation in the Alps
2020-2023



I) Map and Analyse implementation of NBS, potential location bias 
and outcomes for biodiversity, climate change adaptation, ES and GQL.

II) Assess biophysical and social elements underpinning NBS for 
transformative change.

III) Upscale through future scenarios of widespread NBS to achieve 
several SDGs

IV) Showcase best practice examples to exchange, learn and 
replicate

OBJECTIVES 



Mitigation & adaptation

Biodiversity 
conservation

Nature´s 
contributions to 

people

NbS Outcomes

Upscaling & transformative change

Methodologies

NbS database

Spatial analysis Interviews & workshops





NBS are not strategically located according to climatic
risks

Boxplot of the climatic risk rescaled values for the NBS 
addressing this risk, and for the all Alpine Convention space

p-value=0.001

p-value=0.477  

p-value=0.457

p-value=0,001

p-value=0.433

p-value=0.433

Dubo et al. (in prep)
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Being aware of trade-offs

Synergies and trade offs between EbA and the SDGs. A) Each big square represent an SDG. The small rectangles at the right side of the goals represent a target, which is denoted by
the number inside. The colours for the small rectangles stand for the strength of the interaction. The strength are evaluated by a scale from -3 to +3, and are related to ‘Overall interaction’
in the adaptation outcome matrix. The synergies (green) are classified into “Indivisible”, “Reinforcing or “Enabling” . The trade-offs (red) are classified into “Constraining”, “Counteracting”
and “Cancelling”. Blank squares are displayed when the target presents no negative interactions. B) Each horizontal line represents the net scores by Target of the adaptation outcome
mattrix. The green dots indicate the synergies (>0) and the red dots indicates trade offs (<0) or non existing trade-offs (=0). LaOrden et al. (in prep)
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