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Where it all started...

Millennium Ecosystem Assessment (MEA) sparked the
vision of using ecosystem services as a tool.
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“Ecosystem services are the benefits people obtain from
ecosystems.” (MEA 2005)
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What is the problem?

 Many definitions and disparate “lists,” “frameworks,” and
“perceptions” of ecosystem services

e Miscommunication and discord among disciplines
 Disconnect between environment and human well-being

* Lack of consistency, rigor and a systematic approach; need
typology and classification for “framework”

What do people care about?

habitat fauna

soil microbes

clean
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DESIRED CHARACTERISTICS OF AN es CLASSIFICATION SYSTEM

[proposed by collaborating social scientists]

Complete

Non-duplicative

Facilitates metrics




FEGS

“components of nature, directly
enjoyed, consdmed, or used to yield
human well-being” soyd & Banzhat 2007)

Environmental Class + Beneficiary » FEGS

Estuaries and Near Shore Recreational Food Pickers Flora and fauna, such as
Marine and Gatherers mussels, seaweed, crabs, etc.
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Identifying FEGS

By using the FEGS approach, an infinite list of ecosystem services was
pared down to 338 FEGS

FEGS-CS is an operational framework that
standardizes identification of ecosystem
services at multiple spatial scales

FINAL ECOSYSTEM GOODS
Published EPA Report AND SERVICES CLASSIFICATION

— Available at cfpub.epa.gov/si/ SYSTEM (FEGS-CS)
— EPA/600/R-13/0ORD-004914

Interactive FEGS-CS website (LIVE!)
http://gispub4.epa.gov/FEGS

— Create and download custom checklists e
of potential FEGS

— Link with EnviroAtlas, mapping and
models

— Provide comments to the authors
— Participate in forum discussions
pate in f SEPA



Human

Environment

Well-Being

Ecological Economic
Production Production
Function Function



Example 2: Carrot Farming

Ecological Economic
Production Production
Function Function

FEGS Total

Input of Economic

Labor &
Capital Value

Processes/
Functions

FEGS

Intermediate Beneficiary
Goods and Services
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Distinguishing
FEGS from Non-
FEGS

Most restrictive

FEGS-CS

> Least restrictive

Viay be considered FEGS

FEGS for other purposes

Final Ecosystem Goods and Services

e We used rigid
boundaries for FEGS,
and made our
boundary decisions
explicit in FEGS-CS
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Is [it] directly valued | "°

by a beneficiary?

yes

Is [it] directly
connected to both
the lithosphere and

hydrosphere?

no, not at all
Is [it] self-sustaining
in the environment?

yes, but it is e.g.,
removed from the. rooftop
gardens,
e planters

Is [it] living?

eqg.,
plastic
plants,

astroturfi

no, only with gxtensive human

inputs and/or |ntensive

yes, with
moderate
human input

yes, with no
to little
human input

management

;

Is [it] an
incidental
by-product?

e.g.,
parkway
trees

FEGS-CS
FEGS

Is [it] a renewable
natural resource in

a human lifetime?
e.g.,

agricultural
vistas

ssibly
EGS

e.g., e.g., gold,
native and oil, coal,
naturalized diamonds

e.g., stocked
fish, some
ornamental

ssibly plants
EGS

e.g., corn,
soybeans,
wheat

SEPA



Economic Production

Nature’s Production

NESCS (linking FEGS with Economic Benefit and Cost Analysis)
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Summary

We started looking at ecosystem
services using the MA approach, but
we found the standard wanting,
therefore we developed the Final
Ecosystem Goods and Services
Classification System, that seems to
be an important improvement.



Begin CEQ Briefing



A bit of Background
on ecosystem
services
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Environmental Class

End-Products

Changes
in Final
ES Flows

Changes in Direct Uses

Direct Users

Changes in Human Welfare
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Aquatic

 Rivers and streams

» Wetlands
Lakes and ponds
Near coastal marine
Open ocean and seas
Groundwater

Terrestrial

e Forests

» Agroecosystems
 Created greenspace
e Grasslands
 Scrubland/shrubland
» Barren/rock and sand
e Tundra

* Ice and snow

Atmospheric
» Atmosphere

Water
* Snow/ice
* Liquid water

Flora
» Specific species of flora

Fauna
» Specific species of fauna

Other Biotic Natural

Material

» Specific types of natural
material

Atmospheric Components
 Air
* Solar light/radiation

Soil
« Specific types of soil

Other Abiotic Natural

Material

» Specific types of natural
material

Combined End-Products
e -Scapes: views, sounds
and scents of land, sea,
sky
Regulation of extreme
events
Natural phenomena
Presence of environmental
class

Other End-Products

Stock Indicators, Flow Indicators, Quality Indicators, Site Indicators, Indicators Characterizing

Extreme Events

Services

Use

Extractive Use

— Raw material for
transformation

— Fuel/energy

— Industrial processing

— Distribution to other users

— Support of plant or animal
cultivation

— Support of human health and

life or subsistence
— Recreation/tourism
— Cultural/spiritual activities
— Information, science,
education, and research
— Other extractive use

In-Situ Use

— Energy

— Transportation medium

— Support of plant or animal
cultivation

— Waste disposal/assimilation

— Protection or support of human

health and life

— Protection of human property

— Recreation/tourism

— Cultural/spiritual activities

— Aesthetic appreciation

— Information, science,
education, and research

— Other in-situ use

Non-Use
* Existence
» Bequest

Industries

* Agriculture, forestry,
fishing and hunting

Mining
Utilities
Construction
Manufacturing

Wholesale and retail
trade

Transportation and
warehousing

Information
Finance and insurance

Real estate rental and
leasing

Professional, scientific,
and technical services

Management of
companies and
enterprises

Administrative support
and waste
management and
remediation services

Educational services

Health care and social
assistance

Arts, entertainment,
and recreation

Accommodation and
food services

Other services
Households

Government
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Rivers and streams
(11.)

Wetlands

Lakes and ponds (13.)

Open ocean and seas
Groundwater

Terrestrial

Forests
Agroecosystems
Created greenspace
Grasslands
Scrubland/ shrubland
Barren/rock and sand
Tundra

Ice and snow

Atmospheric
e Atmosphere

* Snowl/ice

-l

Flora
» Specific classes/species
of flora

Other Biotic Components
* Specific types of natural
material

Atmospheric Components
* Air
» Solar light/radiation

Soil
» Specific types of soil

Other Abiotic Components
« Specific types of natural
material

Composite End-Products
4 -Scapes: views, sounds,
scents of land, sea, sky
beach envrnmt (13.81.)
- metric: degree natural/unbuilt

Regulation of extreme

Flows 0
Final

Fcosyste

Services

Raw material for transformation
Fuel/energy
Industrial processing

Support of plant or animal cultivation

Other extractive use

In-Situ Use

b

Energy
Transportation medium
Support of plant or animal
cultivation
Waste disposal/assimilation
Protection or support of human
health and life
Protection of human property
Recreation/tourism
Cultural/spiritual activities
Aesthetic appreciation

each environment (13.81.1209.)
metric: degree natural/unbuilt
Information, science, education,
and research
Other in-situ use

Mining

Utilities

Construction

Manufacturing

Wholesale Trade

Retail Trade

Transportation and Warehousing
Information

Finance and Insurance

Real Estate Rental and Leasing
Professional, Scientific, and
Technical Services

Management of Companies and
Enterprises

Administrative Support and Waste
Management and Remediation
Services

Educational Services

Health Care and Social Assistance
Arts, Entertainment, & Recreation
Accommodation & Food Services
Other Services

freshwater (13.81.1209.201)
- metric: degree
natural/unbuilt/access
- satisfaction / $-equiv. source at
intake

events
Presence of
environmental class

Non-Use Government
. Existence
. Bequest

. Other non-use

Stock indicators, Flow Indicators, Quality Indicators, Site Indicators, Indicators Characterizing

Extreme Events

Other End-Products
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Economic Goods & Services Economic Goods & Services
Supply Side Demand Side

_ Final
Intermediate Economic

Physical Economic :I Production Hous.e.hold
Capital and Production »  Function Utility

, Function . ; . ] .
Labor Capital Intermediate Furniture Final Economic Function

: . Manufacturin
and labor Economic Goods & Goods &
services Services / Products Services / Products

Lumber Sales Furniture

QO

X
6"

Ecological
Natural Production FEGS Stocks /

Capital Function

Forests Tree Growth, End-Products
Health and Trees

Regeneration
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Env. Class

End-
product
Sub-Class
or Example

Direct Use/
Non-Use
Class

Direct Use/
Non-Use
Sub-Class

Direct Use/
Non-Use Detail

Examples of
Direct Uses/
Non-Use

Direct User
Class

Direct User
Sub-Class

User Detail

2. Terrestrial

21. Forests

Sugar maple
trees

1. Direct
Use

11. Extractive
Use

1101. Raw
material for
transformation

Input for
maple syrup,
furniture,
construction

1. Industry

111. Agriculture,
Forestry, Fishing and
Hunting

1113. Forestry and

Logging
(e.g., 21.2.1101.1113)

123. Construction

123. Construction

131-33.
Manufacturing
(Manufg.)

1311. Food Manufg.
1321. Wood Product
Manufg.

1337. Furniture and
Related Product
Manufg.

12. In-situ Use

1207.
Recreation/tourism

Fall color
viewing

. Industry

148-49.
Transportation and
Warehousing

1487. Scenic and
Sightseeing
Transportation

172. Accommodation
and Food Services

1721.
Accommodation
1722. Food Services
and Drinking Places

. Households

201. Households

1209. Aesthetic
appreciation

Scenic views
for commuters

. Households

201. Households

(e.g., 21.2.1209.201)

2. Non-Use

21. Existence

2101. Existence

Existence use

. Households

201. Households

22. Bequest

2201. Bequest

Bequest use

. Households

201. Households

Red spruce
trees

1. Direct
Use

11. Extractive
Use

1101. Raw
material for
transformation

Input for
musical
instruments,
furniture,
construction

. Industry

111. Agriculture,
Forestry, Fishing and
Hunting

1113. Forestry and
Logging

131-33.
Manufacturing
(Manufg.)

1321. Wood Product
Manufg.

1337. Furniture and
Related Product
Manufg.

1339992. Musical
Instrument Manufg.

2. Non-Use

21. Existence

2101. Existence

Existence use

2. Households

201. Households

22. Bequest

2201. Bequest

Bequest use

2. Households

201. Households

EPA April 2015 —

(e.9., 21.2.2201.201)

INTERNAL DRAFT



Environmental Classes

1. AQUATIC
11. Rivers and Streams
12. Wetlands
13. Lakes and Ponds » ...include (but are not limited to)
14. Estuaries and Near Coastal and Marine  saline lakes
15. Open Oceans and Seas * reservoirs
16. Groundwater » ...include (but arequiattiesited to)
2. TERRESTRIAL e rechargeable aquifers
21. Forests . ge\‘S.e..rlsnclude (but are not limited to)
e water In caves :
22. Agroecosystems * uncut and wilderness area forests
23. Created Greenspace » o irachfdecldisit are not limited to)
24. Grasslands * partd)@arkways, trees
25. Scrubland / Shrubland * cemeteries and airfields
26. Barren / Rock and Sand—— ...includéatbnt anel potflicoiedto)
27. Tundra e abandoned (dry) quarries
28. Ice and Snow e dry desert

3. ATMOSPHERIC * beaches, unvegetated dunes

31. Atmosphere




00.01.

Beneficiary Categories

AGRICULTURAL » ...including,

00.02.

e 00.0103 Livestock Grazers
COMMERCIAL / INDUSTRIAL

00.03.

e 00.0106 Farmers
GOVERNMENT, MUNICIPLE, AND RESIDENTIAL

00.04.

COMMERCIAL / MILITARY TRANSPORTATION

00.05.

SUBSISTENCE — ...including,

00.06.

e 00.0501 Water Subsisters
RECREATIONAL

e 00.0503 Timber, Fiber, Fur / Hide Subsisters

00.07.

00.08.

INSPIRATIONAL » ...including,
LEARNING * 00.0701 Spiritual and Ceremonial Participants

00.09.

e 00.0702 Artists
NON-USE — ...including,

00.10.

HUMANITY e 00.0901 People Who Care (Existence)

* 00.0902 People Who Care (Option / Bequest)

23

 Under the 10 Beneficiary Categories, there are a total
of 37 Beneficiary Sub-Categories
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Guiding Questions to Determine FEGS

For a specific Environmental Sub-Class, which Beneficiary Sub-
Categories are present?

— Q: Do Recreational Food Pickers and Gatherers utilize Estuaries and Near
Shore Marine environments? A: Yes.

For a specific Beneficiary Sub-Category interested in a specific
Environmental Sub-Class, what are the FEGS? Or, what does the
beneficiary utilize or care about that is directly provided by the
environment?

— Q: What do Recreational Food Pickers and Gatherers utilize from
Estuaries that result in a benefit? A: Flora and fauna, such as seaweed,
kelp, mussels, crabs, etc.

What is the importance of this FEGS to the beneficiary?

— Q: Why do Recreational Food Pickers and Gatherers in Estuaries care
about flora and fauna? A: These are edible organisms that can be
collected for personal use.
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