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Overview
• Moving our focus from promise and potential to pragmatic 

implementation and institutional power
• 3 current expanding areas of work
• NbS and trade-offs
• NbS and values
• NbS and governance

• 3 emerging hot topic areas
• NbS and financing
• NbS and health
• NbS and transformative change



Acknowledging the complexity of NbS

World Bank, 2021



1. Trade-offs (across the climate-
biodiversity nexus)

Pörtner et al. 2021



Multiple trade-offs (within NbS)
Biophysical trade-offs 

• Trade-offs among 
ecosystem services 
(e.g. carbon 
sequestration vs water 
flow)

• Trade-offs between 
biodiversity and 
societal challenges

Governance trade-offs

• Trade-offs among 
different stakeholders 
with different values

• Trade-offs among 
those with power and 
those without

• Trade-offs around 
knowledge (science vs 
ILK)

• Trade-off among 
different decision-
support tools (e.g. 
CBA vs other 
valuation)

Scale or temporal 
tradeoffs

• Trade-offs between 
addressing a local 
problem and tackling 
drivers of societal 
challenges

• Trade-offs that are 
generated outside a 
project area

• Short term benefits 
(e.g. employment) vs 
longer term 
sustainability

Benefits trade-offs

• Uneven class impacts 
(e.g higher income ppl 
benefiting more)

• Uneven gender 
benefits

• Costs of actions borne 
by those already not 
benefiting (e.g. green 
gentrification leading 
to displacement)

• Lack of 
acknowledgement of 
nonmonetary and 
cultural benefits

Further sources: Seddon et al. 2020; Seddon, Smith et al. 2021; Brink et al. 2016; Rasmussen et al. 2021; 
Hoover et al. 2021.



Case study: Hanoi flood diversion planning



Balancing different types of benefits

Nguyen et al. 2022 Ecosys Services



Source: O’Connor and Kenter 2019. 

2. Values and NbS



Case study: salmon restoration in Pacific NW, 
US
• Tulalip Tribes initiated Sustainable Lands Strategy (SLS) to build resilience 

through cooperative planning at the basin scale to generate net gains in the 
productivity and sustained health of fish and farm communities, while 
improving flood control, tribal culture and traditional knowledge, and 
environmental quality [multi-objective & multi-functional]

• Established active riparian buffers in "living fences" along farms in corridors; 
trees serve as a defensive barrier against damage to farms from debris 
during floods, and protect river habitat [co-benefits across coalitions]. 

• Together, stakeholder groups compiled and organized information on 
ecosystem services and their trade-offs and used it to generate a narrative 
document. The cultural narrative, accompanied by citations of the scientific 
background, sets the framework for scenarios related to specific 
management decisions [co-production of knowledge reflecting values]

https://toolkit.climate.gov/case-studies/tulalip-tribes-saving-their-sacred-salmon & www.tulaliptribes-nsn.gov

https://toolkit.climate.gov/case-studies/tulalip-tribes-saving-their-sacred-salmon
http://www.tulaliptribes-nsn.gov/


Emcompassing values within NbS

• Reduces conflicts and manage trade-offs
• Increases capacity, awareness and support for NbS across more more 

diverse coalitions 
• Decision-support tools that reflect multiple conceptualization of 

values remain challenging
• Monitoring based on values and place-based contexts are key

See also: Cottrell 2022; Cardenes et al. 2021; Kiddle et al. 2021; Townsend et al. 2021;  
Welden et al. 2021; Venkataramanan et al 2020



Cook-Patton et al., 2021. See also Smith et al. 2022

3. NbS and Governance



Success factors for good NbS governance

• Existing capacity, such as the personnel or financial resources
• Local champions and advocates
• Supportive legal frameworks
• Cooperation across stakeholders 
• Stakeholder engagement and attitudes, particularly co-design
• Alignment of activities across agencies including shared institutional 

structures or polycentric design
• Regulatory windows and experimentation with on-going research and 

monitoring 
• Demonstration of co-benefits
• Availability of multiple sources of finance linked to multiple benefits

Brink et al. 2016; van der Jagt et al. 2017; Hopkins et al. 2018; McVittie et al. 2018; Martin et al. 2021 



Ensuring effective stakeholder 
involvement

Zingraff-Hamed et al. 2020 Example of Stakeholder Mapping of  15 NbS projects in EU



Case study: Eco-DRR in Rio de Janeiro

• Problem: large numbers of landslides in favelas on 
outskirts of Rio de Janeiro. City wanted to improve 
with NbS (tree planting, land stabilization, etc)
• Stakeholder involvement: the high level of 

informality in favelas excluded important actors 
from decision-making and hindered different 
authorities from being actively engaged in areas at 
risk from landslides. 
• Trees were planted by external actors, but security 

issues impeded a broader implementation of the 
reforestation program and few benefits will be seen 
until the full protective function is achieved, so 
project beneficiaries were skeptical of benefits

Sandholz et al. 2018



NbS for integratation across nexus issues

Carvalho et al. 2022



1. NbS and Financing

NetZero Tracker, 2022



Stimulus and 'Recovery’ Measures in Southeast 
Asia: Nearly complete absence of NbS

• Vietnam
• Cut in environmental taxes by 30%

• Indonesia:
• Loosened its permitting restrictions for timber producers,
• Omnibus bill (Nov 2020) limiting public participation in environmental 

assessments & scrapping some environmental permitting altogether
• Deregulating the mining industry (May 2020)
• Subsidizing state-owned oil and gas and electricity companies and airlines

• Philippines
• Feed-in-tariff allowance eliminated
• Increased infrastructure budget to modernize highways, airports and ports

McElwee et al. 2020



2. NbS and Health

Bapna et al. 2019



3. NbS and Transformative Change

Pascual, McElwee et al., 2022, Bioscience



Principles for transformative governance

Pascual, McElwee et al., 2022. See also Fougères et al. 2021; Visseren-Hamakers et al. 2021 



Call for Papers for a transdisciplinary, Open Access Collection on

Nature-based Solutions for Climate and Water

Opening for submissions in September 2022

COMING SOON…

At the NbS Conference, speak to 
Jamie Males, Executive Editor of 
PLOS Climate

plosclimate.org          climate@plos.org @plosclimate

Editor-in-Chief 
Emma Archer

Editors-in-Chief 
Jenna Davis 

& Pierre Horwitz

ploswater.org          water@plos.org @ploswater

mailto:climate@plos.org
mailto:climate@plos.org


Thank you!
pamela.mcelwee@rutgers.edu



References
• Bapna, M., C. Brandon, C. Chan, A. Patwardhan, and B. Dickson, lead authors. 2019. Adapt Now: A Global Call for Leadership on Climate Resilience. Global Commission on Adaptation

• Brink et al. 2016. Cascades of green: A review of ecosystem-based adaptation in urban areas. Global Environmental Change 36: 111-123. 

• Cárdenas, M. et al. 2021.  The Circular Benefits of Participation in Nature-Based Solutions. Sustainability 13, 4344.

• Carmichael and McDonough 2019 Community Stories: Explaining Resistance to Street Tree-Planting Programs in Detroit, Michigan, USA. Society and Natural Resources 32: 588–605

• Carvalho, et al. 2022. Nature-based solutions addressing the water-energy-food nexus: Review of theoretical concepts and urban case studies. Journal of Cleaner Production 338: 130652.

• Cotrell, C. 2022. Avoiding a new era in biopiracy: Including indigenous and local knowledge in nature-based solutions to climate change. Env Scie and Policy 135: 162-168.

• Cook-Patton et al. 2021. Protect, manage and then restore lands for climate mitigation. Nature Climate Change 11: 1027-1034.

• Fougères, et al. 2021. Transformative conservation of ecosystems. Global Sustainability 5, e5, 1–14.

• Hopkins, K. et al. 2018. Influence of governance structure on green stormwater infrastructure investment. Envionmental Science and Policy 84:124-133. 

• Hoover, F. et al. 2021. Environmental justice implications of siting criteria in urban green infrastructure planning. Journal of Environmental Policy and Planning 25: 665-682;

• Kiddle, G. et al. 2021. An Oceania Urban Design Agenda Linking Ecosystem Services, Nature-Based Solutions, Traditional Ecological Knowledge and Wellbeing. Sustaiability 13, 12660.

• Martin et al. 2021. Catalyzing Innovation: Governance Enablers of Nature-Based Solutions. Sustainability 12: 1971

• McVittie, et al. 2018. Ecosystem-based solutions for disaster risk reduction: Lessons from European applications of ecosystem-based adaptation measures. International Journal of Disaster Risk Reduction 32: 42-
54.

• McElwee, P et al 2020. Ensuring a post-COVID economic agenda tackles global biodiversity loss. One Earth 3: 448-461.

• Nguyen, et al. 2022. The challenges of collective payments for ecosystem services: Insights from three community-based models in Vietnam. Ecosystem Services  56: 101438.

• O’Connor, Seb, and Jasper O. Kenter. 2019. “Making Intrinsic Values Work; Integrating Intrinsic Values of the More-18 than-Human World through the Life Framework of Values.” Sustainability Science 14 (5): 
1247–65.

• Pascual, U, McElwee, et al. 2022. Governing for Transformative Change across the Biodiversity–Climate–Society Nexus. Bioscience July



References (cont)
• Pörtner et al. 2021. Biodiversity and climate change. IPCC/IPBES workshop report. 

• Rassmussen et al. 2021. Socio-economic outcomes of ecological infrastructure investments. Ecosystem Services 47: 101242

• Sandholtz et al. 2018. Governing green change: Ecosystem-based measures for reducing landslide risk in Rio de Janeiro. International Journal of Disaster Risk Reduction 32: 75-86

• Seddon, N., et al. 2020. Understanding the value and limits of nature-based solutions to climate change and other global challenges. Phil. Trans. R. Soc. B37520190120

• Seddon, N., Smith, A. et al. 2021. Getting the message right on nature-based solutions to climate change. Global Change Biology 27: 1518–1546

• Seddon, N. 2022. Harnessing the potential of nature-based solutions for mitigating and adapting to climate change. Science 376, 1410–1416 (2022).

• Smith, P. et al. 2021 How do we best synergize climate mitigation actions to co-benefit biodiversity? Global Change Biology 

• Townsend J, Moola F, and Craig MK. 2020. Indigenous Peoples are critical to the success of nature-based solutions to climate change. FACETS 5: 551–556. doi:10.1139/facets-2019-0058

• Van der Jagt, et al. 2017. Cultivating nature-based solutions: The governance of communal urban gardens in the European Union. Environmental Research 159: 264-275.

• Venkataramanan et al. 2020. Knowledge, attitudes, intentions, and behavior related to green infrastructure for flood management: A systematic literature review. Science of the Total Environment
720: 137606.

• Visseren-Hamakers, I. et al. 2021. Transformative governance of biodiversity: insights for sustainable development. Current Opinion in Environmental Sustainability 53:20–28

• Wamsler, et al. 2020. Environmental and climate policy integration: Targeted strategies for overcoming barriers to nature-based solutions and climate change adaptation. Journal of Cleaner 
Production 247: 119154

• Welden,E.  et al. 2021. Leveraging Nature-based Solutions for transformation: Reconnecting people and nature.  People and Nature 3: 966-977. 

• World Bank, 2021. A Catalogue of Nature-based Solutions for Urban Resilience. Washington, D.C. World Bank Group

• Zingraff-Hamed et al. 2020. Stakeholder Mapping to Co-Create Nature-Based Solutions: Who Is on Board? Sustainability 12: 8625


