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Brief Methodology

• Where feasible, this analysis 
incorporated site level information 
(social and biophysical) into the 
estimates of economic values

• The aim is to provide complimentary 
social and economic information on the 
additional co- benefits of ecosystem 
services beyond coastal protection.

• The analyses for each of the key 
ecosystems relied heavily on literature 
and benefit transfer approaches.
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FORCES of NATURE

FIGURE 63
Annual Carbon sequestration 
values for the estimated total 
mangrove area in Jamaica.

Note: These estimates are 
based on a value of US$48 
per tonne of Carbon.

FIGURE 64
Site specific carbon sequestration values for 

mangrove study sites.

PORTLAND 

COTTAGE
BOGUE LAGOON SALT MARSH COMBINED SITES JAMAICA TOTAL

Area (Ha) 254.2 66.2 24.5 344.9 9,715

Tonnes C 
Sequestered 98,121 25,553 9,457 133,131 3.7 m

Tonnes of CO
2
 

equivalent 359,778 93,695 34,676 488,148 13.7 m

Estimated Price T-1 C (Social Cost of Carbon) 

US$48 (Latin 

America) $4.7 m $1.2 m $453,936 $6.4 m $180 m

Rate of time Preference

0% PRTP =  $677 $66.4 m $17.3 m $6.4 m $90.1 m $2.5 b

1% PRTP =  $360 $35.3 m $9.2 m $3.4 m $47.9 m $1.3 b

3% PRTP =  $44 $4.3 m $1.1 m $416,108 $5.8 m $165.0 m

PORTLAND COTTAGE BOGUE LAGOON SALT MARSH

Avg Soil Carbon 
Stock (MgCHa-1) 1023.1 1205.75 878

Area (Ha) 254.2 66.2 24.5

Tonnes C 
Sequestered 260,077 79,821 21,511

Tonnes of CO
2
 

equivalent 953,616 292,676 78,874

Estimated Price T-1 C (Social Cost of Carbon) 

US$48 $12.5 m $3.8 m $1.0 m

Rate of time Preference

0% PRTP =  $677 $176.1 m $54.0 m $14.6 m

1% PRTP =  $360 $93.6 m $28.7 m $7.7 m

3% PRTP =  $44 $11.4 m $3.5 m $946,484

is usually set at 1 to 1.4%. 

Part of the controversy with 

discount rates is that to account 

for intergenerational equity 

issues, discount rates for carbon 

should be set at zero given the 

longer time frames of climate 

and carbon cycling. However, 

the resulting price estimates for 

carbon are typically quite large 

and as a result may have little 

real world policy application. 

It can still be instructive to 

show the value over these 

longer time frames for trade of  

purposes. Based on the results 

of the sensitivity analysis we 

can examine the annual value 

of carbon sequestration as well 

as the future value of carbon 

over a 100 year life span. T ese 

estimates are based on a value 

of US$48 per tonne of Carbon.

INCORPORATING SITE 
LEVEL DATA

T e previous analysis relied 

on the global average taken 

from the literature. T e UWI 

team also conducted an 

analysis of carbon stock as 

outlined in the companion 

report. We also use the 

lower and upper bound of 

CM gHa-1 to assess the actual 

Social Cost of Carbon (SCC) 

based on these estimates. T e 

UWI component estimated 

carbon f ux, standing biomass 

and soil organic carbon for 

the 3 locations. Using the 

mean bulk density value 

from a pedotransfer function, 

estimates were shown to be 

higher than the global average 

of 386 M gCHa-1. T e average 

soil organic carbon stocks 

(M gCHa-1) were 1,023.1 for 

Portland Cottage, 1,205.7 for 

Bogue Lagoon and 878 for 

Salt M arsh. T ese site-specif c 

averages were also used to 

estimate SCC.
1 hectare

9,715
hectares

3.7 million
Tonnes of C 
Sequestered

13.7 million
Tonnes of CO

2
 

equivalent

US$180 
million

m: million, b: billion m: million, b: billion



The discount rate determines the weight placed on impacts occurring at different times
The higher the discount rate, the lower the concern for the future and the lower the social cost of carbon

• “Realistic” discount rates 
Range from 3% to 10% 

• The Diagram just illustrates 
differences in value 
depending on short or long 
term intergenerational 
considerations 



Economic Contribution: Mangrove Fisheries 



• High primary producers support 
other species

• Mangroves provide habitat to 
juveniles and adults

• Estimating the economic value of 
mangrove-associated fisheries is 
challenging

• Value Transfer based on global 
studies

• Global median value of US 
$77/ha/yr for (fin) fish, and US 
$213/ha/yr for mixed species 
fisheries 





Fish Sanctuaries (SFCAs)



Other Market Benefits 

• Potential – High End Recreational Fisheries
• catch-and-release fishing for bonefish contributes around US$1 billion per year to 

Florida’s economy (Ault et al. 2010). 

• Low impact aquaculture – vulnerable communities
• mariculture (oysters, gracilaria/Irish moss)

• Mangrove honey bees

• Canoeing, Bird watching, Nature walks (boardwalks)



Recommendations 

• Improve data sharing between government 
agencies

• Targeted (research) data collection exercise 
possibly 

• Abundance, catch and effort for 
commercially important fin and shellfish 
mangrove species
• Can be used in bioeconomic modeling, nursery 

impact, SFCAs etc.

• Role that mangroves play in protecting 
aquifers from saline intrusion (fresh water)



Conclusions

• For most persons benefits easiest to identify are 
provisioning services (fisheries, timber, honey and 
fuel wood), cultural services (tourism) 

• However regulation of carbon via sequestration is 
a major additional benefit 
• Along with coastal protection
• Although no Carbon Market exists, value still 

noteworthy

• Other estimates were difficult due to lack of site 
specific data regarding the market values attached 
to those services (erosion, water quality)

• Protecting and restoring mangroves can bring 
ecological as well as economic benefits.


