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The Natural Capital Project 



NatCap’s mission 

•  Develop and apply a credible ecosystem service approach to 
support decision makers with dual development and 
conservation goals 

•  Learn what works, train users, and disseminate useful 
approaches and lessons  

•  Create an informed community of leaders and practitioners 
who will enable large-scale policy changes 
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Ruckelshaus et al. in review 

The Natural Capital Project 
Incorporating ecosystem services in decisions 

Spa*al	  Planning	  

	  Climate	  Adapta*on	  Planning	  
	  Payment	  for	  Ecosystem	  Services	  (PES)	  

Development	  Impacts	  and	  Permi?ng	  
Restora*on	  Planning	  

Corporate	  Risk	  Management	  



How can we balance sustainable use of the coastal and 
marine environment for the benefit of Belizeans and the global 
community? 
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Assess outcomes 



Recreation 

Fisheries 

Storm protection 

Habitats & Blue carbon 



InVEST 

Free. Open source. 
www.naturalcapitalproject.org 

Accounting for nature’s benefits 





Changes in ecosystem à Changes in 
ecosystem services and their values 



How	  might	  coastal	  development	  affect	  
Erosion/flooding	  from	  storm	  events?	  
	  



How	  might	  coastal	  development	  affect	  
Erosion/flooding	  from	  storm	  events?	  
Coastal	  and	  marine	  recrea5on?	  
Nursery	  habitat	  for	  key	  species?	  
Fisheries?	  
Carbon	  storage	  and	  sequestra5on?	  
	  
	  



Blue	  Carbon	  model	  

Es;mates:	  	  
•  How	  much	  carbon	  is	  stored	  in	  coastal	  vegeta;on	  and	  sediments	  
•  Carbon	  accumula*on	  in	  the	  sediments	  
•  Economic	  value	  (social	  or	  market)	  of	  storage	  and	  sequestra;on	  



Blue	  Carbon	  Model	  

Maps	  of	  coastal/marine	  	  	  
vegeta*on	  
	  
Storage	  in	  4	  carbon	  ‘pools’	  

•  Aboveground	  biomass	  
•  Belowground	  biomass	  
•  Sediments	  
•  Dead	  organic	  maCer	  

	  
Rate	  of	  carbon	  accumula*on	  	  
in	  sediments	  

	  
	  
Market	  or	  social	  value	  
	  
Annual	  rate	  of	  change	  
	  	  and	  discount	  rate	  	  

	  
	  
Carbon	  storage	  	  
(Mg	  C/ha)	  

Carbon	  sequestra*on	  	  
(Mg	  C/ha/yr)	  
	  
	  
	  
	  
	  

	  
Value	  of	  carbon	  
storage	  and	  
sequestra;on	  

Inputs	   Outputs	  

E c onom i c 	   (op$onal)	  

B i oph y s i c a l 	  



Harvested	  
Biomass	  

Landed	  
Biomass	  

Visita*on	  
Rates	  

Avoided	  
Area	  Flooded/

Eroded	  

Energy	  
Captured	  

Recrea*on	  

Fishery	  

Aquaculture	  

Coastal	  
Protec*on	  

Renewable	  
Energy	  

ECOSYSTEM	  
SERVICES	  

Model	  Outputs	  
(ecosystem	  services	  	  &	  values)	  Marine	  InVEST	  Models	  Input	  Data	  (reflect	  scenarios)	  

Habitat	  type	  

	  	  	  	  Species	  	  	  	  	  	  	  
	  	  	  	  	  	  	  distribu*on	  

Bathymetry	  	  &	  	  Topography	  

SOCIO-‐ECONOMIC	  

VALUATION	  
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2	  

6	  

1	   8	  

9	  

3	  

7	  

4	  

5	  	  

Value	  of	  
carbon	  

sequestered	  

Value	  of	  
captured	  	  

wave	  energy	  

Expenditures	  
due	  to	  

recrea5on	  
ac5vity	  

Net	  present	  

value	  of	  	  

finfish	  and	  

shellfish	  

Value	  of	  
avoided	  
damages	  Habitat	  

Risk	  

Water	  
Quality	  

Popula*on	  density	  

Property	  values	  
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Demographics	  

TERRESTRIAL	  SYSTEMS	  

e.g.	  

Guerry	  et	  al	  2012	  
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What are the costs and benefits of 
alternative climate adaptation 
options? 

•  Value suite of services 
•  Scenarios for climate 

change and adaptation 
options 

‘Green’	   ‘Grey’	  



• Protection of coastal 
mangroves and littoral forest 
• Some restoration of mangroves 
• Establishment of MPAs 
• Strategic construction of sea 
walls to avoid undeveloped and 
conservation areas and beaches 
that are used for tourism 

• Construction of sea walls along 
all coastlines with development 
• Some protection of mangroves 
and littoral forest  

Integrated Reactive 





Integrated Reactive 

$275M greater net benefit 

• Protection of coastal 
mangroves and littoral forest 
• Some restoration of mangroves 
• Establishment of MPAs 
• Strategic construction of sea 
walls to avoid undeveloped and 
conservation areas and beaches 
that are used for tourism 

• Construction of sea walls along 
all coastlines with development 
• Some protection of mangroves 
and littoral forest  



1)  Articulating multiple benefits of natural 
systems informs planning and improves 
outcomes for people and the environment 

2)  Accessible tools and capacity building are 
critical for scaling up these approaches 
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Blue	  Carbon	  Global	  Lit	  Review	  
Vegeta*on	  included:	  
•  salt	  marsh	  
•  mangrove	  
•  seagrasses	  

Values	  included:	  
•  aboveground	  	  biomass	  	  
•  soil	  storage	  in	  top	  meter	  
•  sediment	  accumula;on	  rate	  	  
•  depth	  of	  organic	  sediments	  

Formats	  available:	  
•  Excel	  table	  
•  CSV	  table	  
•  spa;al	  (point	  shapefile)	  
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