
Nature Pays Big Dividends 

Jewell Cozort – City of San Antonio
Park Biologist

ECOSYSTEM SERVICES



Ecosystem Services Defined

Ecosystem Services: the goods and services provided by 
ecosystems that benefit, sustain and support the well-being of 
people

Aka “Natural Capital”



• An ECOSYSTEM includes all the living things in a particular area — plants, 
animals and organisms, including people — interacting with each other and 
with the elements of the nonliving environments

• Ecosystems vary enormously in size,
•  from a temporary pond in a pothole, 
•  to an entire ocean basin.

https://www.nps.gov/blca/learn/nature/potholes.htm
Image from 
https://www.doi.gov/sites/doi.gov/files/uploads/4_Dr%20Dan%20Aga_P
resents%20Final.pdf/
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• The Millennium Ecosystem Assessment (MEA)

• Called for by United Nations Secretary-General Kofi Annan in 2000 and 
published in 2005.

• The main objective of the MEA was:
 “…consequences of ecosystem change for human well-being 

…establish scientific basis for actions to enhance the conservation and 
sustainable use of ecosystems…”
 



The MEA groups ecosystem services into four broad 
categories:  
1. Provisioning Services: food and water, wood, fuel, fiber, 

pharmaceuticals and material for industrial products.



2. Regulating Services:
• Local climate and air quality
• Carbon Sequestration and storage
• Moderation of extreme events 
• Waste-water treatment
• Decompose waste
• Erosion prevention and maintenance of soil fertility
• Pollination
• Biological Control and regulating pests

http://data.edwardsaquifer.org/images/Whatistheaquifergraphic.jpg



3. Cultural Services: 
• Recreation 
• Mental and physical health
• Tourism
• Aesthetic appreciation and inspiration for culture, art, and 

design
• Spiritual experience and sense of place 
• Sites for education

https://www.lonelyplanet.com/travel-tips-and-articles/the-worlds-be
st-places-to-get-a-yes/40625c8c-8a11-5710-a052-1479d2767118

http://thehabitualhiker.com/best-hiking-trails/Bagan, Myanmar (Burma)



4.     Supporting Services: Nutrient cycling, soil formation, 
primary production, habitats, and genetic diversity

https://www.technologyreview.com/s/531131/sharing-flood-mitigati
on-strategies-with-at-risk-countries/

Amazon River Delta in Brazil





Provisioning
(Products from ecosystems)

Food
Fresh water
Fuel wood 
Biochemicals
Genetic Resources 

Cultural
(Nonmaterial benefits from ecosystems)

Spiritual and Religious 
Recreation and ecotourism
Aesthetic
Inspirational
Educational
Sense of place
Cultural heritage 

Regulating
(Benefits from regulation of ecosystem   

processes)
Climate Regulation
Disease regulation
Water regulation
Water purification

Supporting
(Services necessary for production of all 

other services)
Soil formation
Nutrient cycling
Primary Production

Direct Benefit Indirect Benefit



Direct Ecosystem Services

Service Cost

apple (food) $ 1.29

2 x 4 lumber 
(1) (wood)

$ 2.79

Amoxicillin 
(pharma)

$ 8.00

Saws water 
Bill / month 
(water)

$ 40.00

Provisioning Cultural
Service Cost

Entrance Fee
Government 
Canyon 
(recreation)

$ 6.00

Camera for 
nature 
photography 
(Inspiration) 

$ 300

Trip to Grand 
Canyon 
(recreation)

$ 500 – 1000

Aesthetic 
Beauty

Priceless?

Sense of 
Place

Priceless ?



Regulating Supporting
Service Cost

Nutrient 
Cycling

?

Soil 
Formation 
(100 years/ 
cm of soil)

?

Primary 
Production 
(basis of food 
chain)

?

Service Cost
Edwards 
Aquifer 
(Water 
Regulation/ 
purification)

? 

Dragonfly 
nymph 
feeding on 
Mosquitos 
(Disease 
Regulation)

?

Climate ?

Indirect Ecosystem Services



• Undervalued

• Not traded in formal markets 

• When supply or condition changes it may not be reflected in 
the market 

• Few people are conscious of the role natural ecosystems play 
in generating goods 

Indirect Ecosystem Services



Rainforests get swallowed by farms in Brazil

Hard to quantitate

Water regulation, oxygen, carbon 
sequestration… etc.

Erosion, habitat loss 



Furthermore, ecosystem services…

•existed long before humanity

•basic fundamentals of life

•easily taken for granted
 
•so large in scale it’s hard to imagine humans could disrupt them
 
•but when we do the damage it’s not easily reversed on a timescale 

relevant to society



Putting a price on nature is not easy

Several methods exist to estimate monetary value 

• Market Price - Estimates value for ecosystem products or services that are 
bought and sold in commercial markets.

• Travel Cost - How much are people willing to pay to travel to a destination 
for recreational purposes?

• Contingent Valuation – How much are you willing to pay for an 
environmental service? 

• Damage Cost Avoided, Replacement Cost, and Substitute Cost - How 
much would it cost to replicate manually what the ecosystem service does 
for us?



Criticism

Monetary values make conservation reliant on markets that fluctuate

It assumes all ecosystem services are financially beneficial to people
Wolves taking cattle, wolves critical in regulating prey populations

If we always put things into the context of economic welfare, officials and 
the public will opt for policy that promises economic growth and more jobs

Morality and ethics should be driving force behind conservation and 
environmentalism

  









http://www.ipr.northwestern.edu/about/news/2017/infographic-jayachandran-deforestation.html



If you add it all up…
1997 Study

The entire biosphere
• a minimum of 

$33 trillion/yr

• Global Gross National 
Product is 

$18 trillion/yr



2011 Study

The entire biosphere
• a minimum of 

$125 trillion/yr



*

*
*

*
*



Clean Water Act (1972) is estimated to have benefited the 
Chesapeake Bay by $357.9 million to $1.8 billion for recreational 
boating, fishing, and swimming alone.

Commercial Seafood industry in 
MD, VA

• $3.9 billion in sales
• $890 million in income
• 34,000 jobs



stedc.tamucc.edu/files/Tourism_2014.pdf

Nature and wildlife tourist activities
• $674 million annually – over 50% of overall visitor spending
12,914 jobs



Diclofenac caused renal failure and 
death (up to 99.9% decline in vulture 
species)

Feral dogs filled niche =  rabies 



We don’t see the Value of an Ecosystem Service until it stops



66% from honeybee 
($19.14 million)

Begins to become a 
national security 
issue!



2013 government shut down (16 days)

cost $ 500 million in lost revenue from tourism alone ($31.25 million/day)

Assuming the same rate lost/day this 3 day shut lost $93.75 million 

Not to mention disruption to scientific research! 



Bracken Bat
Cave 

San Antonio, Tx
Saves south Texan 
cotton farmers $740,000 
per year

Worth $3.7 billion in 
U.S. in reduced crop 
damage and pesticide 
use

- Bat Conservation 
International



Alamo Forest Partnership





1985 – 2001 (16 year period)

Lost 45,000 acres of heavy tree canopy (22% of dense forest)
potential for 3.7 million pounds of pollutants (value of $8.9 

million/yr)

storm water flow increased by an estimated 73 million cubic feet
est $2/cubic foot to build a storm water system to mitigate 

that’s a cost of $146 million

 



2001 – 2006 6% tree canopy loss



Modified table and text excerpts from http://www.alamoforestpartnership.org/urban-ecosystem-analyses/



Incentives



Notable Policies in San Antonio that protect ecosystem services

Edwards Aquifer Protection Program – City of San Antonio
Voter approved 
1/8th of a cent addition to local sales tax to purchase sensitive properties over 
EA

•Proposition 3 (2000) $45 million

•Proposition 1 (2005, 2010, 2015) $280 million

GRAND TOTAL: 160,330 acres 





Notable Policies and initiatives in San Antonio that protect 
ecosystem services

• City of San Antonio - Tree Preservation Ordinance

• Edwards Aquifer Authority Act (1993) passed in Texas Legislature
 
• San Antonio River Improvements Project 



Ecosystem Services
Urban Parks and City Trees

• Carbon Removal
• Soil Conservation
• Wildlife habitat
• Water control
• Air quality 

• Health benefits
• Community enrichment
• Real estate values
• Business benefits
• Noise reduction









Phil Hardberger Park Wetland



“These things [species] count, whether or not there is 
anybody to do the counting” 

– Holmes Rolston III
Philosopher and theologian who pioneered the field of environmental 
ethics and environmental philosophy

University Distinguished Professor
Department of Philosophy
Colorado State University



Resources
• teebweb.org
• Millenniumassessment.org

• http://www.aboutvalues.net/case_studies/
• http://www.wbrcouncil.org/Departments/Mosquito-Abatement/Natural-Mosquito-Killers
• http://www.habitat.noaa.gov/abouthabitat/ecosystemservices.html
• https://www.greenfacts.org/en/biodiversity/figtableboxes/3011-ecological-surprises.htm
• https://www.allaboutbirds.org/analysis-the-economic-value-of-birds/
• iTreetools.org
• http://www.ecosystemvaluation.org/dollar_based.htm
• https://www.vox.com/2015/4/7/8352381/anthropocene-NASA-images
• http://www.ipr.northwestern.edu/about/news/2017/infographic-jayachandran-deforestation.html
• http://www.cbf.org/issues/what-we-have-to-lose/index.html?referrer=https://www.google.com/
• stedc.tamucc.edu/files/Tourism_2014.pdf
• Morgan, et al. 2001. Benefits of water quality policies: the Chesapeake Bay, Ecological Economics, 

Volume 39, Issue 2, November 2001, pp. 271-284.
• http://www.globalvaluexchange.org/valuations/8279e41d9e5e0bd8499f5956
• https://news.mongabay.com/2005/11/developing-countries-pay-us-to-save-rainforests/


