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Ecosystem Services

ÅEcosystem services are defined as the conditions and processes 
through which ecosystems, and the species that make them up, 
sustain and fulfill human life (Daily, 1997)

ÅExamples of ecosystem services include:

- carbon sequestration

- fish and wildlife habitat

- soil formation and nutrient cycling

- pollination of crops

- medicines, fibres, fuelwood, food

- recreation and eco - tourism



Ecosystem Services



Ecosystem Services provided by healthy 
watersheds

Ą Drinking water for urban endpoints, agriculture, industry

ĄWater filtration 

Ą Flow regulation

Ą Flood control

Ą Erosion and sedimentation control 

Ą Recreation

Ą Climate regulation

Ą Fisheries and riparian products

Ą The provision of habitat for biological diversity 

Ą Cultural, religious, and aesthetic enjoyment 

Watersheds (or catchments) - The surrounding area of land that 
drains into a common water source. 



Forests to Faucet: Why forests are important 
for watersheds and watershed services 

ĄWell managed forests almost always provide higher quality water for 
drinking, industry, or agriculture downstream: with less sediment, and 
fewer pollutants than deforested areas or poorly managed forests.

ĄNot always clear - example montane forests

ĄForests remain the first barrier in protecting drinking water supplies 



The problem of Ecosystem Services as Public 
Goods

-They have traditionally been provided for free. But what happens 
when we continue to degrade these once endless sources of òservicesó? 

- Without collective action to develop incentive mechanisms to 
conserve, manage, and restore these public services, they will not 
compete with other short - term land - use opportunities or more easily 
marketable goods. 

ґ



Ecosystem Service Markets

Turning Economic Values into new Markets

ÅEconomic value of watersheds is almost always overlooked

ÅCan we turn user - derived payments into financial streams for 
watershed management? 

ÅWatershed markets have been emerging in the United States and 
around the world, but not well established

Ą Regulated 

Ą Voluntary



Ecosystem Service Markets

Payments for Ecosystem Services (PES)

ĄEconomic incentive mechanisms for ecosystem conservation. 
Oftentimes operated by the government

EXAMPLE: In the US, the Conservation Reserve Program (CREP); 
Costa Ricaõs System of Payments to farmers

Multi -credit markets for Ecosystem Services (MES)

Ąrefer to a set of regulatory and voluntary efforts to develop and 
trade certified credits  representing different ecosystem services 

EXAMPLE:  Proposed Cap - and- Trade legislation for carbon credits; 
SO2 trading; wetland banking credits; water rights trading; 
biodiversity offsets; Watershed Restoration Certificates (WRC)s

(Aylward & Hartwell, 2009)



Ecosystem Service Markets

Ecosystem Services: STACKED vs. BUNDLED markets

Carbon 
Sequestration

Biodiversity habitat

Flood Control

Water purification

One credit payment 
that sequesters 
carbon; provides 

biodiversity habitat; 
helps in flood 

control; and purifies 
water

$________   Ą

$________  Ą

$________  Ą

$________  Ą

$________  Ą

STACKED BUNDLED



Ecosystem Service Markets - Regulatory vs. Voluntary

INCENTIVE MECHANISMS

Voluntary Regulatory

Direct Deals Donations Taxes & Fees Subsidies

Product certification Product certification

Multi -Credit Markets
Carbon Offsets

Water Offsets- WRCs
Renewable Energy Credits

Biodiversity Offsets
Self-Regulation & Stewardship

Multi -Credit Markets
Cap & Trade

Wetland Mitigation Credits
Species Conservation Credits

Payment in Lieu
Water rights and permits

(Aylward & Hartwell, 2009)



Case Study of a Regulated Market: Wetland Banking

WHAT IS IT?: Wetland mitigation is the restoration, creation, 

enhancement, or preservation of a wetland which 

offsets expected impacts to another wetland 

nearby. 

BACKGROUND:  óNo net lossô of wetlands (section 404 of CWA, 
1990) . Most ómatureô domestic market for eco-

services

OPERATED BY: US Army Corps of Engineers (Federal) & State 

Lands Departments

MITIGATION òBANKSó: Ą increasingly privately operated

Ą 1 wetland credit = approx 1 acre  Ą bank under permanent easement



Case Study of a Regulated Market: Wetland Banking

-Mitigation banks were created to provide 
advantages to business developers. In theory, it 
was thought they would save the developer :

Ą time (just write a check)

Ą the ability to price shop/negotiate the best price for a 
credit from a choice of multiple banks

Ą Avoiding small, piecemeal on-site wetland mitigation

Ą Allow a developer to maximize the use of their site

Ą Cost is lower than on -site mitigation

Ą Regulatory burden is shifted from the developer to the 
mitigation banker

BUT WHAT DO PERMITEES THINK? 



Evergreen Wetland 
Mitigation Bank



Case Study of a Voluntary Market: BEFôs Watershed 
Restoration Certificate (WRC)

BACKGROUND: 

ÅIn 2009, Bonneville Environmental Foundation, launched its Water 
Restoration Certificates (WRC). 

ÅBEF is an NGO operating in the Pacific Northwest devoted to 
promoting renewable energy and watershed restoration

Åempowering individuals and companies to reduce their ecological 
footprints

THE WRC: 

Åvoluntary purchase

Åeach certificate = 1,000 gallons of in - stream water input



Case Study of a Voluntary Market: BEFôs Watershed 
Restoration Certificate (WRC)

HOW IT WORKS: 

Ą BEF acquires credits from water trusts to carry out transactions

Ą BEF works with NFWF to develop criteria and evaluate transactions

Ą WRCs inputted into online registry, third party auditor





Voluntary Market: Assessing BUSINESS demand

ÅThe private sector offer a great opportunity to significantly scale 
up financing of conservation efforts!!  But little work to evaluate 
this has been undertaken. 

ÅBut they also represent a challenging ôplayerõ

-So why have businesses actually become buyers 
of ecosystem services, like the WRC? Was 

there a clear business case? 



Business and Ecosystems

The World Business Council for Sustainable 
Development (WBCSD) on the linkage between business 

and ecosystems

Ąecosystem valuation models and initiatives have been developed and 
evolved on a different set of goals and viewpoints than business models have

ĄSo far, ecosystem valuation issues have been largely imposed from the 
outside rather than being a core and critical part of doing business.

ĄBringing ecosystem valuation into the CORE of business might be done by 
quantifying ecosystem dependencies and impacts in monetary terms and 
highlighting the potential of market-like mechanisms to improve bottom lines



Research Objectives: Regulated markets

1. What are the experiences of developers in the regulated watershed market of 
wetland banking?  In terms of: 

Ąmotivation for and cost-comparison to alternative mitigation options

Ąmeasure of market choices

Ą perceptions of risk

Ą ideal role of ƎƻǾΩǘagencies in driving the regulated market

2. Would do permitteesthink about replacing individual wetland functions through 
their mitigation?  



Research Objectives: Voluntary markets

1. What comes first- demand or supply?

2. What are the primary motivations for 
private business to become buyers?

3. The nature of the purchase: what 
indication is there of the internal 
source of funding to cover credit 
purchases? 

4. What main obstacles exist in 
increasing investment? 

5. What is the indication from business 
buyers on the demand for stacked 
versus bundled credits? 

OR ? 



Methodology

REGULATED MARKET

Å30 wetland bank permittees were interviewed by 
phone

VOLUNTARY MARKET

Å3 Watershed Restoration Certificate (WRC) 
buyers were interviewed by phone

ĄBig Sky Brewery

Ą EcoTeas

Ą Laurelwood Brewery 


