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Ecosystems Provide   

Complex  Services 

 Documented recognition of how ecosystems provide  complex 

services to mankind date back in Western culture to at least Plato 

(c. 400 BC). (Marsh, G.P. 1864 (1965). Man and Nature. Charles 

Scribner, New York. 472pp). 

 



Environmental Services 

 The term ‘environmental services’ was finally introduced in a 

report of the Study of Critical Environmental Problems, (SCEP. 

1970. Man’s Impact on the Global Environment. MIT Press, 

Cambridge. 319pp.) which listed services including insect  

pollination, fisheries, climate regulation and  flood control.  

 

 



Ecosystem Services 

 

 In following years, variations of the term were used, but eventually 

‘ecosystem services’ became the standard in scientific literature. 

(Ehrlich, P.R. and A. Ehrlich. 1981. Extinction: The Causes and 

Consequences of the Disappearance of Species. Random House, 

New York. 305pp.)  

 

 Modern expansions of the ecosystem services concept include  

socio-economic and conservation objectives 

 



Ecosystem Services 

 The multitude of resources and processes that are 

supplied by natural ecosystems 

 The United Nations 2004 Millennium Ecosystem Assessment grouped 

ecosystem services into four broad categories 

  Provisioning, such as the production of food and water;  

 Regulating, such as the control of climate and disease;  

 Supporting  (Habitat), such as nutrient cycles and crop pollination;  

 Cultural (Socio-economic), such as spiritual and recreational benefits. 



Looked at 

Consumer 

Surplus and 

Total Direct and 

Indirect Income 

in the CHNEP in 

1995 dollars 



Consumer Surplus 
Consumer surplus may be thought of as consumer “profit.” Although 

this money doesn’t actually change hands, it represents the value of 

human well-being associated with current use of the resources. For 

example, if you purchased a boat for $10,000, but were willing to 

pay up to $12,000, you would get a benefit of $2,000 in consumer 

surplus above the price you actually paid. 

$1.8 Billion  



Total Direct and Indirect Income 
Any business that relies on natural resources to make money typically 

depends also on supplies and services from other companies.  

Most businesses rely on other companies to provide support such as 

food, transportation, utilities, office supplies, and 

business/professional services.  

These related goods and services also produce an income, and 

additional benefit to our community.  

The combined income of a business and the related sales it generates 

from other companies is the total income that business generates in 

the region’s economy.  

For example, if a family on vacation rented kayaks at the wildlife 

refuge, they likely spent money at a hotel for lodging, rented a car 

for local travel, and purchased meals. In this case, total income 

would attempt to capture expenditures associated with this resource 

use. 

$3.2 Billion 



 

              

              

 

 

 

 

               

 

 
 

     Combined for the CHNEP (Based on Only Three EV Measures) 

             $5 Billion in 1995 dollars 

             $7 Billion in 2010 dollars 

Resource Activity/Amenity Consumer Surplus  Total Direct and 
Indirect Income 

Tourism & Recreational 
Industries 

(in Other 
Recreational 
Activities) 

$2,196,941,059 

Commercial Fishing not available $22,635,667 

Recreational Fishing $107,228,991 (in Tourism) 

Other Recreational Activities* $809,448,482 (in Tourism) 

Agriculture not available $671,580,307 

Mining   not available $270,250,299 

Non-use value of wetland areas 
in the Charlotte Harbor NEP 
study area 

$884,028,344 not applicable 

Total $1,800,705,816 $3,161,407,332 



In southwest  Florida, 80% of commercial and recreational harvested 

marine species depend on mangrove estuaries for at least a portion of 

their lifecycles. 

Evaluation of mangroves values in a Federal enforcement action  in Lee 

County, utilizing conservative estimators, found that a mature 6 meter (20 

ft.) tall canopy of red mangrove forest contributed $2,040.54 per year in 

commercial fisheries landings in 1970 dollars, not adjusted for inflation. 

This translates into  $11,327.73  per acre per year in 2010 dollars. 

 

                    $723+ Million  

                     per Year in 2010 dollars for CHNEP 



Smaller and shorter mangrove canopies, including trimmed canopies, 

contribute less to fishery values than taller, natural canopies because 

there is less NPP available as export from shorter canopies. The 

difference is non-linear  

 

 A 1.5 m (5 ft.) height contributes $143.70 per acre/yr and a 10.7 m 

(35 ft.) tall canopy contributes $6,514.40 per acre/yr. in 1975 dollars, 

unadjusted for inflation.   

                             $575.70 and $26,098.49  

                          per acre/yr in 2010 dollars.  

 



 

These values do not reflect recreational fisheries values, including 

prey base, which are from 5.6 to 6.5 times the primary sales of 

commercial fisheries (Lewis et al. 1982).  This would range from  

              $146 Thousand to  $169+ Thousand  
                                 per acre per year in 2010. 

 



 

…Nor do they include the erosion protection value, the 

tourist income generated from tours, bird watching, 

canoeing and recreational non-fishing boating in 

mangrove estuaries, the water quality enhancement of 

point and non-point sources of water pollution, the 

privacy screen value and habitat value of these 

mangroves to endangered and threatened species.  



Carbon Credits 

 Fixation of 1 ton of Carbon was worth $7 per ton in 

2008 in the United States 

 $10 to $25 in 2011 in the world markets including 

California 

Low trace gas emissions and high soil carbon sequestration from 

mangroves and salt marshes make a robust case for carbon credit 

projects. Coastal habitats mangroves and salt marsh store up to 50 

times more carbon in their soils by area than tropical forests, and ten 

more than temperate forests. 



Carbon Fixation Estimate 

Peak mangrove carbon fixation is 16 tons 

per acre per year (Hicks and Burns 1975) 

in brackish water conditions. 

Peak southern slash pine carbon fixation 

is 14 tons per acre per year in a 50 year 

old stand. 

For the CHNEP just these two habitats 

could provide 3 Million tons of  carbon 

fixation per year. 



Mangroves are highly efficient carbon sinks, holding large quantities of 

carbon in standing biomass and in sediments. They have among the 

highest measured levels of carbon sequestration per acre of any system 

measured to date. 

The monetary value of the carbon fixation  of mangroves has been 

estimated by Leaird (1972) at $4,000 per acre per year, using the 

conversion rate of $1 = 10,000 kilocalories.   This would be 

$20,609.77 per acre per year in 2010 dollars. With total carbon 

fixation in the CHNEP mangroves valued at  

  $1.3 Billion per year. 



Beach Visitor Expenditures 

 72 Linear Miles of Beach total in CHNEP  

 $ 10.84 Million Dollars / Mile in 2002 Dollars 

 $780 Million Total Dollars in CHNEP at year of 

estimate (2002) 

$940 Million in 2010 dollars 

 



When a timberland owner sells $1 of standing timber, 

approximately $16 is added to the state's economy through the 

harvesting, transportation, processing and utilization functions 

 

 

2,717 to 3,325 board feet per acre 

207,323 acres of slash pine flatwoods in the CHNEP 

$150 per 1,000 board feet of southern slash pine or  $0.15/ board foot 

 Total Market Value of slash pine flatwoods in the CHNEP:  

$1.6 Million 



Southern Slash Pine Flatwoods  

(Provisioning Ecosystem Services) 

A slash pine tree that lives 50 years provides services worth 

$196, 250 in its life in 1990 dollars. 

 

Protein Production    $2,500 

Recycling water humidity control  $37,500 

Air pollution control  $62,500 

Soil fertilizer and erosion control $31,250 

Wildlife shelter   $31,250 

Oxygen production  $31,250 

 

At 400 trees per acre that is $78.5 Million  

  or  

$1.57 Million/Year per acre in 1990 dollars 

  or  

$2.59 Million/Year per acre in 2010 dollars 

            which equals 

$129.27 Million in a 50 year period 
Source: U.S. Forest Service U.S. Bureau of Land Management 

 

207,323 acres of slash pine flatwoods in the CHNEP would provide 

 $26 Trillion in PES Over 50 Years 



Mangrove Forest  

Total Economic Value 

 63,831.96 Total Acres in 

CHNEP  

 $364,372.47 Dollars/Acre 

in 1986 Dollars 

 $23.3 Billion Total 

Dollars in CHNEP at year 

of estimate (1986) 

$45.6 Billion in 

2010 dollars 

 



Sea Grass Bed 

 Total Economic Value 

 65,247.52 Total Acres in 

CHNEP  

 $66,117.81 Dollars/Acre in 

2008 Dollars 

 $4.3 Billion Total Dollars in 

CHNEP at year of estimate 

(1998) 

$5.7 Billion in 2010 

dollars 

 



Salt Marsh 
  

 15,310.99  Total Acres in CHNEP  

 $4,530.50 Dollars/Acre in 2006 Dollars 

 $69 Million Dollars in CHNEP at year of estimate 

(2006) 

$74 Million in CHNEP in 2010 dollars 

 

•Birding 

•Carbon Sequestration 

•Storm Protection 

•Fisheries 

•Property Economic 

Value 



A Quilt of Habitats Drawn Together by Threads of Water 

Habitats Depend On Each Other For Full Ecosystem Service Value  



James Beever III, Principal Planner  
Southwest Florida Regional Planning Council 
239-338-2550, ext. 224 
jbeever@swfrpc.org 
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