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Research question

Assessing existing scientific knowledge on the cost-effectiveness and equity of
Nature-based Solutions

Special focus on:
e Ecosystem-based Disaster Risk Reduction (Eco-DRR) programs
e Ecosystem-based Climate Adaptation (EbA)
e Ecosystem-based Climate Mitigation (EbM)
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Motivation

e Ecosystems and ecosystem services are key to helping achieve

o Reduction in disaster risk
o Sustainable development
o Climate change mitigation and adaptation

e Their role is now recognized by major international framework agreements

o Convention on Biological Diversity, 2022
o Sharm el-Sheikh Implementation Plan (UNFCCC-COP27), 2022
o Sendai Framework for Disaster Risk Reduction 2015-2030

There is very limited knowledge about the overall economic performance of NbS
o Cost-effectiveness
o Equity and distributional considerations
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Database of Peer Reviewed Literature: Inclusion Criteria

e The study performs an economic assessment of the net benefits of an intervention
(i.e., ecosystem service or ecosystem function or an ecosystem-based
intervention).

e The economic assessment takes into account the protective services provided by
the intervention in reducing hazard risk (i.e., reduced exposure or vulnerability).

e The study compares the outcomes of an intervention with no intervention or other
type of intervention.

* English-language peer-reviewed articles
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Key Findings



a) b)

Legend

Number of Studies by Year B Total EbA studies  (n = 87)
12 Indian Ocean IPCC European
Tsunmai SREX Green Deal
10-
o 8-
2
©
=
o 8-
[}
13% 5]
Q b,
% 5 4
z
2- yd ‘
= ‘
) %’, ©
- c
s 2 E 2 8 G o @ & 0- ‘ coP21
e & 5 5§ 2 £ & 8 =
o = w g 2 x g S - ® B ~ © ® O = N ® % 1 © ~ © O O w—
S o S 8 8 8 8 8 5 5 5 5 & & 5 5 5 & 8 8
< N N N N N N N N N N N N N N N N N N
Total 87 4 37 26 25 22 19 1" 6 11 1 2 3 2 1 4 3 8 4 7 11 9 7 8 6 9
2 EHEN ¢ EEEE o o 1112 2 11 e AR
v BN ¢ BN 0 o+ o 1111z 11 2 2 [l e RAKE e SN
Erosion 29 16 9 9 1 4 7 3 1 1 1 1 182 ' 1 3
Pollution/excess carbon 17 4 10 8 3 6 7 6 1 1 1|1 1 | 1 B20ESE 1 3N 2 1
Landslides 10 1 1 10 1 1 1 1 1 1 1 3 1 | 1 B2 1
Avalanches 9 9 1 1 1 1 1 3 1 1
Droughts 5 1 1 2 2 2 1 1 1 2
Forest Fires 5 1 1 4 2 1 1 2 1
Heatwaves 5 1 1 1 4 1 1 3 1
Tsunamis 4 4 4 1 4 1 1 2 1 1 1 1
Earthquakes 3 1 2 1 1 3 2 1 1 1 1

Distribution of the studies reviewed (n=87) across the ecosystems and hazards they analyzed



Geographic Distribution
Property rights structure

Financing
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Cost-Effectiveness

e 71% of studies indicated that NbS have consistently proven to
be a cost-effective approach to mitigating hazards

e 24% of studies found NbS cost-effective under certain
conditions



Cost-effectiveness and Level of Confidence



a)

Study finds NbS effective in mitigating hazards

Total

Mangrove n=25
Forest n=26
Coastal n=41
Wetland n=37
Coral Reef n=6
Agro-ecosystem n=11
Urban n=22
Riparian n=19
b)

Study compares NbS to

engineering solutions

Study indicates that NbS
are more effective than n=34
engineering solutions

Legend
Yes
M Sometimes

1%
80%
7%
73%
68%
67%
64%
64%

53%

39%

65%

H No
I Information not provided

Level of Agreement

2.33

Low

C) Level of Confidence

Medium

Robust

B LD

1.66

Inconclusive

Non-agreement

1.66 233
1 2 3
Level of Evidence
Il Agro-ecosystem [ Forest M Urban
M Coastal Il Mangrove I Wetland
M Coral Reef Riparian
Medium Robust
= Medium Agreement
[0}
£
(]
o
O |Low-medium| Medium g
< high Inconclusive
= confidence | confidence eonTdance
°
3
- Very low Low Medium Non-
e fi fid Agreement

Level of Evidence



Comparison with Engineering Based Solutions

e 34 out of 87 studies compare NbS and engineering-based
solutions

Of those 34:

e 65% find NbS solutions more cost-effective than engineering-
based solutions

e 91% find NbS solutions more cost-effective than engineering-
based solutions at least sometimes.



Type of analyses performed
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Studies reporting that the NbS analyzed
contributed to biodiversity benefits

Biodiversity (n=87)

NbS
® actions to protect, sustainably
manage and restore natural or
modified ecosystems
® address societal challenges Yes
effectively and adaptively, o
® simultaneously providing human
well-being and biodiversity benefits.

No
51.72%

(IUCN, 2016)




Conclusions

The results of our meta-analysis contribute to our understanding of:

Performance of NbS in terms of cost-effectiveness
Extent of research on equity and distributional implications

Economic valuation techniques and approaches used to assess cost-
effectiveness of NbS

o Advantages and limitations of different economic evaluation approaches

We hope this study will inform the upscaling of NbS
to address the biodiversity-climate crisis



Thank you!

Marta Vicarelli: mvicarelli@econs.umass.edu

Cheonggyecheon (& A &) stream, Seoul, South Korea. credit: starideks Wikimedia Commons



Definitions NbS - Nature-based Solutions

e EDA - Ecosystem-based Climate Adaptation
e EbM - Ecosystem-based Climate Mitigation
e Eco-DRR - Ecosystem-based Disaster Risk Reduction
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https://www.worldbank.org/en/topic/disasterriskmanagement/brief/nature-based-solutions-cost-effective-approach-for-disaster-risk-and-water-resource-management

