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WHY ARE YOU IM LOOKING NHAT HAVE | A FEW DIRTY ROCKS, ON YOUR =
NEGING A HOLE? ) FOR BURIED A WEIRD ROOT, AND FIRST TRY?P? Jf THERE'S TREASURE
SOME  DISGUSTING

EVERVWHERE /







Ecosystem Services

- atmospheric gas regulation

- climate regulation

- disturbance regulation

- water regulation

- water supply
soil formation

- soil maintenance
biodiversity maintenance

- nutrient cycling

- waste treatment
pollination

What kind of value to you see in this landsca

- genetic
- cultural components

THERE'S TREASURE
EVERNWHERE /




AFood production

In the early days, production was highly valued!. ARaw materials

World Population Growth Over Time
- 7.7 billion in 2019

A < T 7 billion in 2011
Conservation / Ecology Milestones
Name Year Contribution
H.D. Thoreau 1854  Walden: Life in the Woods e
B billion ------mme et ST — R R 6 billion in 1999
E. Haegel 1866 term ecology introduced
John Muir 1892  Sierra Club founded
V. Vernadsky 1925 term biosphere introduced
5 billion i A. Tansley 1935 science of ecology presented 7 billion in 1987
1968 Trajedy of the Commons
Ehrlich & Ehrlich 1981 term ecosystem services introduced
| Bruntland Commission' 1987  sustainability defined
4 billion : Charles Perrings 1992 ) list of ecosystem services : ®-4 billion in 1975
R. Costanza et al 1997 | wvalue of the world's ecosystem services
I EPRI Eco-Solutions l 1998 | Canaan Valley eco-value & appraisal ’
K. Ellison 2000 | Wash Post article on Canaan Valley
3bilion Millinnium Ecosystem Assmnt | 2002 | value of biodiversity affirmed . ¢ 3 billion in 1960
G. Daily 2002 J New Economy of Mature; natural capital
Industrial
2 bilion Revolution b2 billion in 1928

Hunting- Sedentary

s I . 1.65 billion in 1900
Gathering Agriculture Science,
11000 90000 BCE Medicine W 990 million in 1800
BCE 600 million in 1700
o The average growth rate from 10,000 BCE 190 million in the year 0 Mid 14th century: The Black Death
-4 million in 10,000 BCE to 1700 was just 0.04%.per year pandemic in Europe kills 200 million people.

10,000 BCE 8,000 BCE 6,000 BCE 4,000 BCE 2,000 BCE 0 2000



Early Conservation / Ecology Personalities

Thoreau Haeckel Vernadsky Muir




The New Pioneers

e New
Economy |,
of Nature




A Wenly manage what we measure. We only value what we struggle for. 0

5coll?r?|§al Ecosystem Economic Human Welfare
ealth & —— Services ~ — Productivity =™ ¢ 5 aity of Life
Integrity

Early, traditional $$ market value

Afood production
Araw materials

What about all these othereco-s er vi ces as we O0struggled to adap

A atmospheric gas regulation
A climate regulation

A disturbance regulation No value?
A water regulation
A water supply

A soil formation

A soil maintenance
A biodiversity maintenance Non-market value onIy’?
A nutrient cycling |
A waste treatment
A pollination Measurable, eco-asset market value?
A pest control

A genetic library

A cultural components

No measurable value?




Canaan Valley, West Virginia, 1998

The first eco-asset valuation project

Allegheny Power i EPRI Eco-Solutions
by 0s Wi

~

© West \/ir‘ginia C=y

Canaan Valley;# f

“West Virginia” / ~

.
&

vy
J

? "x '3 ‘;;- T e
5 Nirginia ¢ Al
o & ‘{ - P /

b




Allegheny Power _  Sell the land! Conservation Fund, managingtheLand @ @
-1 At what price? .
Company - 1998 (Atw aT price?) & Water Conservation Fund for USFWS,

offered $16M using Yellow Book methods \N

Sell 8000 acres for
Canaan Valley vacation homes & .
recreation — $33M appraised eco-asset value! Really:
20,000 acres |
acquired in 1900s Conduct an eco-asset

review and appraisal Awetland credits Price Waterhouse
Pump Storage of the wildest parts, AStream credits affirmed our method,;
Power Plant about 12,000 acres ASpecies credits | IRS gave a supporting

AcCarbon credits Opinion Letter

$33M bulk/gross eco-asset value @
- $16M sale paid out of L&WCF |
$17M 6gifto to f

$5M tax deduction! (30% bracket)

$21M project value to Allegheny Power
$11M on remaining land sale

$32M total value

+ industry awards and repeat PR value




Canaan Valley National Wildlife Refuge
Etela Ivkovic

" MAY-2018

The biggest reward may have been creation of
the Canaan Valley National Wildlife Refuge.

g National ’
¥ Wildlife Refuge
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@he Washington JPost

Democracy Dies in Darkness

Land and Eco-Assets for Sale

By Katherine Ellison
January 25, 2002

conservationists. so long had been raken for granted. It was also another sign of how
a hitherto radical notion—treating ecosystems as vital capital assets—

The scenie Appalachian Mountain basin features extraordinary biological diversity,| was becoming more broadly accepted.

The EPRI project represented one of the world’s most advanced
The Canaan Valley in Tucker County, West Virginia, long has been a kind of promis{ effors to calculate concrete values for environmental services that for

The New

ECONOMY

largest wetlands east of the Mississippi. It offers habitat for the threatened Cheat Mountain salamander and

potential habitat for the endangered West Virginia northern flying squirrel and the Indiana bat.

But it wasn't until a dollar value could be established for such natural assets -- including the contribution of
regenerated forests toward regulating the global climate -- that the property's owners prepared to turn it

over for preservation.

In what may be an unprecedented effort to showecase a new approach to conservation, Allegheny Energy Inc.
plans to sell roughly 12,000 acres of Canaan Valley land to the T.8. Fish and Wildlife Service, possibly as
soon as next week. What makes the plan remarkable is how the power company caleulated the property's
value for tax purposes. By including the worth of the land's ecosystems, it came up with a figure that more

than doubled traditional estimates.

https://www.washingtonpost.com/archive/politics/2002/01/25/land-and-eco-assets-for-sale/590e94a5-alfa-4d 1b-82bc-74d29134ad6e/?noredirect=on&utm_term=.8b7219f4fbd1
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Rinehart Canyon .
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Hatch Consultants
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More than 40 projects have been completed since Canaan Valley.
http://www.easillc.com/about/projmaps/
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= eco-restoration =
® = Jand appraisal
® = eco-asset valuation
O = discussed in this presentation
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About Ecological Assets (review)

The economic benefits of ecosystem services
went unappreciated and therefore unquantified
for far too long.

That changed in the 1990s. Economists
revealed that ecosystem services are worth

twice as much as global GDP.

They showed that eco-services support all
economic productivity and all quality of life.

Different habitats support different combinations of plant and animal species contributing to local economies and quality of life.



This makes sense if you think about it. Eco-services are like the bricks
and mortar, the wiring and switches, the conveyorb el t s of na
0factoryod6. Theaptalbr Ebbwi agat brabgh

Example: Wetland habitats (natural capital) buffer floodwaters, filter
toxins from rainwater and store water in aquifers. Wetlands provide
housing for wildlife and plants. Biodiversity enables habitat production.

Economists realized the replacement value of these eco-services is huge.
Preserving and restoring eco-services becomes a high priority.

W

hat

The diversity of habitats and species is important to economic productivity in every region worldwide.

-

- atmospheric gas regulation
(- climate requlation )
(- disturbance regulation ]
(- water regulation )
(- water supply )
- soil formation
- soil maintenance
(- biodiversity maintenance
(- nutrient cycling )
(- waste treatment )
- pollination
- pest control
- food production
- raw materials
(- genetic library )
- cultural components

Ecosystem Services

~




Eco-Services, Mitigation Banks, Eco-Asset Value, Land Value

A Eco-services needed to have consistent, measurable economic value. Landowners needed a
way to monetize these services. They needed market-based incentives to get things going.

A Policy-makers created voluntary compensatory mitigation programs to accomplish these goals.

A These programs require developers to compensate for impacts to local ecological features by
offsetting or mitigating these impacts. This gives developers cost-effective compliance options.

A The programs permit landowners to develop wetland or conservation banks that can earn
mitigation credits. Credit prices are set by the landowner, applying basic market principles of
supply, demand, cost recovery, profits, and willingness-to-pay.

A Developers can buy mitigation credits to offset their
pr o] enwiforangntal impacts. This is usually less
expensive than other options they have.

A The policies originated during the Ronald Reagan
and George W. Bush years. A $300 billion economy
has developed as a result.

A Congress would have to rewrite the Clean Water Act
Endangered Species Act to undo these policies.




Other habitats like woodlands, grasslands and desert lands provide
valuable eco-services, including fertile soil, pollination, pest control
and production of raw materials like timber and pasture.

Experienced policy makers understand the
economic and social importance of preserving
and restoring these landscapes.

/

- atmospheric gas regulation
- climate regulation

- disturbance regulation

- water regulation

- water supply

- soil formation

- soil maintenance

- biodiversity maintenance
- nutrient cycling

- waste treatment

- pollination

- pest control

- food production

- raw materials

- genetic library

Ecosystem Services

Qzultural components

~
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Native biodiversity is well adapted to local climatic and topographic conditions. This helps optimize overall ecological and economic productivity.



