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NNBF Benefits



What Do We Mean By Benefits for NNBFs?

Beck & Lange, 2016.

• Food

• Timber

• Firewood

• Air quality

• Water quality

• Flood protection

• Heritage

• Recreation

• Tourism

• Education

• Nutrient Recycling

• Water Recycling

• Photosynthesis

• Habitat Provision



Why Report NNBF Benefits?

Beck & Lange, 2016.

World Bank. 2017. Implementing nature-based flood protection: Principles and implementation guidance. 

Washington, DC: World Bank. 



Why Report NNBF Benefits?

• Can coastal ecosystems reduce damages to people and property from hazards?

• When and where do these reductions translate to savings in property damages?

• Can we use these savings to incentivize conservation for risk reduction, and how?

Beck & Lange, 2016.



From Narayan et al., 2016

Observed Benefits of NNBF Projects



Measured Benefits of NNBF Projects –

Experimental Models



From Narayan et al., 2016

Measured Benefits of NNBF Projects –

Field Measurements



0

2

4

6

8

10

12

14

16

0 500 1000 1500 2000 2500 3000

Reporting Benefits As Replacement Costs: Marshes
Salt Marsh Restoration Projects in Europe

Advantages

• Straightforward method where data available

• Direct comparison to structures

Disadvantages

• Not easy without detailed cost/site info

• Difficult to apply at large scales

• Does not provide ‘true value’
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Reporting Benefits As Avoided Damages
• Direct quantitative estimation of ecosystem benefits for different coastal hazards

• Can be applied over large spatial scales (even globally)

• Reflects ‘true’ value and can be included in larger (national) accounting systems

Beck & Lange, 2016.



18 M People

82 B US$

Global Annual Avoided Flood Damages from Mangroves

Losada et al., 2018



Global Annual Avoided Flood Damages from Mangroves

Losada et al., 2018



Beck et al. 2018. The Global Flood Protection Savings Provided by Coral Reefs. Nature Communications.

Global Annual Avoided Flood Damages from Coral Reefs



National Avoided Damages From Mangroves in 

The Philippines

Losada et al., 2018
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NNBF Costs



Why Report NNBF Costs?

Beck & Lange, 2016.

World Bank. 2017. Implementing nature-based flood protection: Principles and implementation guidance. 

Washington, DC: World Bank. 



Costs of NNBF Restoration By Habitat Type
Narayan et al., 2016

Also see Bayraktarov et al., 2017



Key Gaps: Data on Factors Affecting NNBF Costs

Jones, Narayan et al., in prep



NNBF Case Studies



Arlington Cove Living Shoreline, 

Mobile, Alabama
• Client: TNC

• 5 small hand built 
reefs

• Provide beach stability

• Allow for marsh 
regrowth

• Promote aquatic 
habitat

• Provide educational 
opportunities and 
civic involvement

21



Pensacola Bay Oyster Reef, Florida

• Client: TNC

• Project aims to deliver habitat enhancement, with 
secondary benefit of shoreline protection and marsh 
accretion. 

• Planning, permitting, and engineering design of a 6-mile-
long oyster habitat restoration and living shoreline project 
in the eastern Pensacola Bay area in Florida. 
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Monmouth Dune and Tidal 

Wetland Living Shoreline, 

New Jersey

• The Borough of Monmouth Beach, NJ, was 
severely impacted by Superstorm Sandy which 
inundated Borough streets significantly damaging 
homes and the Borough’s infrastructure.

• Main elements

• A large 1-mile long dune system along the Atlantic 
Ocean, beneficially reusing 50,000 cubic yards of 
dredged material provided by the USACE to help absorb 
and dissipate the ocean’s wave energy during storms. 

• A breakwater tombolo living shoreline to protect several 
marsh islands located in the Shrewsbury River that when 
restored, will increase habitat for wading and roosting 
birds while reducing the wave run-up on the bayside 
residential properties and important infrastructure.
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Shell Ship Shoal Pipeline Erosion 

Control, Louisiana

• Client: Shell Pipeline Corp. & TNC

• Range of solutions:
• Coir logs

• Shell filled gabions

• Permeable concrete mattresses with planted 
vegetation

• Vegetated embankments

• Sediment fill

• Solutions tailored to local context: 
bathymetry, sediment supply, oyster 
recruitment constraints and 
hydrodynamics. 
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River terraces, Thames, London



Exercise: Factors Influencing NNBF Costs



Exercise: Factors Affecting NNBF Costs



Exercise: Factors Affecting NNBF Costs

• Location and Site Accessibility

• Habitat Type and Restorability

• Land

• Size

• Restoration Techniques
• Hydrological

• Thin-spreading

• Permitting Costs

• Material Costs 
• Material for initial habitat protection

• Material for Structures in case of Hybrid

• Labour
• Volunteer Hours



Middle Township, NJ
Photo credit: Metthea Yepsen, TNC

Thank You

Contact Details

Siddharth Narayan: sidnarayan@ucsc.edu

Nigel Pontee: Nigel.Pontee@Jacobs.com

Michael W. Beck: mbeck@tnc.org

Borja G. Reguero: breguero@ucsc.edu

Inigo J. Losada: inigo.losada@unican.es
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From Narayan et al., 2016

Observed Benefits of NNBF Projects
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From Narayan et al., 2016

Measured Benefits of NNBF Projects –

Numerical Models

Barbier et al., 2013. The Value of Wetlands in Protecting Southeast Louisiana from Hurricane Storm Surges
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Mangrove Projects in Vietnam

Reporting Benefits As Replacement Costs: Mangroves

Disadvantages

• Not easy without detailed cost/site info

• Difficult to apply at large scales

• Does not provide ‘true value’



Global Estimates of the Coastal Protection 

Value of Mangroves Today
Iñigo Losada, Michael W. Beck, Pelayo Menéndez,

Siddharth Narayan, Borja Reguero
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