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Human influence on the earth system is now so large, that a new geologic era
(the Anthropocene) has begun. We now live in a “Full World”
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The world is a complex, non-linear, adaptive system,
with thresholds, tipping points, and surprises
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THERE ARE FUNDAMENTAL Planetary Boundaries
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(not yet
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Rockstrom, J., et al. 2009. A
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Defining Planetary
Boundaries Can Transform
Our Approach to Growth.
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S Building a Sustainable and Desirable Economy-in-Society-in-Nature,
ublication series

Green economy guidebooks by: United Nations Department of Economic and Social Affairs (UNDESA)

Rio+20 working papers This report is a synthesis of ideas about what a new economy-in-society-in-nature

Natural Resources Forum might look and how we might get there. The report argues that now is the right time for

Sustainable Development the transition to a new economic paradigm. It lays out a vision, objectives and
Issues Briefs concrete policies that could underpin a new model of the economy based on the
SD Trends Reports worldview and principles of "ecological economics," including sustainable scale,
Major Agreements & Conventions equitable distribution and efficient allocation 7 a model where GDP growth is not the
ultimate goal. The report makes a case for a greatly expanded commons sector of the

Sustainable Development in the

economy and new common asset institutions to adequately deal with natural and Building a Sustainable and Desirable
21st century (SD21) social capital assets. . Economy-in-Society-in-Nature
Options for a technology ' '
facilitation mechanism - follow-up d
to the UNCSD outcome 1

Robert Costanza, Gar Alperovitz, Herman Daly,
Joshua Farley, Carol Franco, Tim Jackson, Ida
Kubiszewski, Juliet Schor, and Peter Victor

http://sustainabledevelopment.un.org/index.php?page=view&nr
=627&type=400&menu=35




e Growth in material consumption is unsustainable: there are fundamental
planetary boundaries.

 Growth in material consumption beyond a threshold already reached by
many is undesirable: it has negative effects on social and natural capital and
in overdeveloped economies does not increase well-being.

* Viable alternatives exist that are both sustainable and desirable, but they
require a fundamental change of worldview and redesign of the entire
“regime.”



“Empty World” Vision of the Economy
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“Full World” Vision of the Whole System

I:I'u':”ga-l_ldﬂeilng :
) ndividual an
Ecological i
Complexproperty  services/ o\ OMmUnIty)

rights regimes amenities
Individugl | Couman | Public A T

| } Consumption

(besad on changing,

| |

Energy Restoration, : Nat alIG al | %‘ E —#  Wastes o)
Consarsalion BLE | 2 | %_
=

IE:UE::::FL trﬂ'llll'r!l.-._. Humar'ﬂ[:ﬂpitﬂ| I ﬁ tﬁ . E-. SI'?I;IJHS
Instituticnal | ] Services

. . @
T —— Sn:rmaIClapnal S —

r
| Investment
e (decizsions about. axas
community spending.
education, scenca and

i alicy, eic., based
l negative impacis on all forms of capital .::1. complax Emlggrt!,rn :

rights regimes)

Materially closed earth system Y
Waste heat



T FOREST & WOODLANDS

'rl ._n:“wd INLAND WATER
Frash Wabar Rivers & Othe r Wetlands
Fus | Wio=nd Frash Walar

B CTSathan and Enor ourim
AgsrreTicVakkes
Spiricual Vakoses

Flood Ragulation
Disaas Fagulation
Carhodn Sodusstration
Local Cirmats Ragulaton
Mo d ki reaes

Racrastion

Agest o EC Walua s
Spirthual valuas

Food

Palkstion Sontrnod
Flood Regulatian

Sadimart FBabamtdaon & Trarsport
CAnaasa Rasgulation Fual Woo-d

Mutriant Cyoling Loc=al Climabta Regulation
RasC i atkon & Boobourksmi Cultural Herlbags

A steat © Wil e Racrastlon ard Ecobourtsm
Epirtual Values

DRY LANDS
Fooad

Flsar

EXAMPLES OF SERVICES
PROVIDED BY OUR ECOSYSTEMS

bony valushls sorvicas ora providod eo bumons by scosyseames. Thaso eoosymanms
daepsnd om biological, chemical, end physicel inceracdons, which are all effecead

by buman acetviey. Thotr abiley &0 provids bomeiie aloo daponds om shalr prcorismdey
oo bulle infraseruceura snd peopla.

CULTIVATED
Food

-
Lot
| o

—

UREBAN

Parks & Gardens
Sir Guakty Regulackn
‘anar Ragulakon
Cukural Harftaps
Pa-craat ko

Bducarkon

I
|
EE

ISLAND

Food - Climaba Regulakion

Frash Watar - Wasks Processng
Racraztion & Fiuiriant Cwclrg
Ecotourism » - Stormn & Wase Protection

Facreaation & Ecobowrismn
A aestiratl C Wi b

=" s -—-‘/

L1 i Sstwioni B

|
o |
;
z
m

B Sobwticay

Ecosystem Services: the benefits people derive from functioning ecosystems




CONSTITUENTS OF WELL-BEING

ECOSYSTEM SERVICES
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IPBES

IPBES negotiations

IUCN's support to the IPBES
process

News and Events

Contacts

Get involved Press Contact us

Intergovernmental Science-Policy
Platform on Biodiversity and
Ecosystem Services

Intergovernmental Platform on Biodiversity and Ecosystem Services (IPBES)

What is IPBES?

The “Intergovernmental Platform on Biodiversity and Ecosystem Services™ is a mechanism
proposed to further strengthen the science-policy interface on biodiversity and ecosystem
services, and add to the contribution of existing processes that aim at ensuring that decisions
are made on the basis of the best available scientific information on conservation and
sustainable use of biodiversity and ecosystem services. IPBES is proposed as a broadly similar
mechanism to the Intergovernmental Panel on Climate Change (IPCC).

What is the science-policy interface?

Science-policy interfaces are social processes which encompass relations between scientists
and other actors in the policy process, and which allow for exchanges, co-evolution, and joint
construction of knowledge with the aim of enriching decision-making at different scales. This
includes 2 main requirements:

a) that scientific information is relevant to policy demands and is formulated in a way that is
accessible to policy and decision makers; and

b) that policy and decision makers take into account available scientific information in their
deliberations and that they formulate their demands or questions in a way that are accessible for
scientists to provide the relevant information. Click here for a graphic showing the cycle of




WWwWWw.es-partnersnip.org

ES P The Ecosystem Services Partnership

Worldwide Network to enhance the Science and practical Application of ecosystem services assessment
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> Homepage

Home Welcome to the new ESP website

About the Partnership Seweral pages and functionalities are still under construction or are being updated. If you have any
Become a member suggestions please contact ESP Support Team.

ESP Services

ESP Working groups ESP Services

ESP Conferences 2012

® Networking & Outreach ® Training and Education — Contact
ournals — Support & FAQ
JNews ® Case studies & Showcases ® Guidelines & Toolkits = Members & Partners
® Data & Knowledge sharin ® Funding/Cooperation calls _
Upcoming events 9 g g/Coop ® Become a Member
Vacancies
. ESP Activities and Networks
Links

Contact ® Thematic Working Groups ® Biome Expert Groups @ National ESP Networks
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Citation Report Topic=("ecosystem services")
Timespan=All years.

This report reflects citations to source items indexed within All D:

Published Items in Each Year
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NATURE VOL 387 15 MAY 1997 2nd most cited article in the
Ecology/Environment area

The value of the world’s ecosystem  .ccording to the 151 Web of

Knowledge with more than 4000

services and natural capital citations

Robert Costanza, Ralph d’Arge, Rudolf de Groot, Stephen
Farber, Monica Grasso, Bruce Hannon, Karin Limburg, Shahid
Naeem, Robert V. O’Neill, Jose Paruelo, Robert G. Raskin, Paul
Sutton & Marjan van den Belt

The services of ecological systems and the natural capital stocks that
produce them are critical to the functioning of the Earth’s life-support
system. They contribute to human welfare, both directly and indirectly,
and therefore represent part of the total economic value of the planet.
We have estimated the current economic value of 17 ecosystem
services for 16 biomes, based on published studies and a few original
calculations. For the entire biosphere, the value (most of which is
outside the market) is estimated to be in the range of US$16-54 trillion
(1012) per year, with an average of US$33trillion per year. Because of the J—
nature of the uncertainties, this must be considered a minimum Callisto
estimate. Global gross national product total is around US$18 trillion
per year_ Laboratory equipment




Summary of global values of

annual ecosystem services (From:
Costanza et al. 1997)

Area [] Value [ Global

Biome [ (e6 ha) [ per ha [Flow Value
($/halyr) [1 (e12 $lyr)

Marine 36,302 577 20.9
Open Ocean 33,200 252 8.4
Coastal 3,102 4052 12.6
Estuaries 180 22832 4.1
Seagrass/Algae Beds 200 19004 3.8
Coral Reefs 62 6075 0.3
Shelf 2,660 1610 4.3
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Ecosystem Services 1 (2012) 50-61

Contents lists available at SciVerse ScienceDirect

Ecosystem Services

E,SEV[ ER journal homepage: www.elsevier.com/locate/ecoser

Global estimates of the value of ecosystems and their services
in monetary units

Rudolf de Groot** Luke Brander®', Sander van der Ploeg ®, Robert Costanza ¢, Florence Bernard 9,
Leon Braat®, Mike Christief, Neville Crossman #", Andrea Ghermandi', Lars Hein ?, Salman Hussain/,
Pushpam Kumar¥, Alistair McVittie!, Rosimeiry Portela', Luis C. Rodriguez #", Patrick ten Brink™,
Pieter van Beukering®

Open oceans (14}
Waadlands (21)
Grasslands (32)

Temperate Forest (58)
Rivers and Lakes (15}
Tropical Forest (96)
Inland wetands (168)

Coastal systems (28)
Coastal wetlands (139)

Coral reefs (94}
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Figure S1. Map of global annual ecosystem services based on 2011 land areas and 2011 unit values

= - T -

e
LandCover Flow Value per Hectare per year Legend Area (millions of hectares)
Desert S0 2159
Tundra S0 433
Ice/Rock S0 1640
Open Ocean $491 33200
Marine Shelf $2,222 2660
Grass/Rangelands $2,871 4418
Temperate/Boreal Forest $3,013 3003
Lakes/Rivers $4,267 200
Tropical Forest $5,264 1258
Cropland $5,567 1672
Urban 56,661 352
Swamps/Floodplains $25,682 60
Tidal Marsh/Mangroves $193,845 128
Coral Reefs $352,249 28




Table 3. Changes in area, unit values and aggregate global flow values from 1997 to 2011 (green are values that have increased,
red are values that have decreased)

D.
B. Change
Change C. both unit
unit vaiues Change values
A. Original only area only  and area
Azsuming 1997 Arsuming 1957 Aesuming 2011 Assuminegg 20191
araa and 1997 araa and 2011 araa and 15987 arag and 2011
Lnit valuas undt walias undt walias Lnit valies
Area Unit values Aggregate Global Flow Value
Biome {26 ha) Changa 20073/Malyr Changa 212 20078
1997 2011 |zovasr|| 1997 2011 [2011-1097 1997 20mM 201 20mMm
Warine 36,302 36,302 0 795 1,368 572 28.9 60.5 29.5 48.7
Open Ocean 33,200 33,200 a 348 GE0 312 1.6 218 1.6 213
Coastal 3,102 3,102 i 5 502 B 044 3,352 i73 T 3@E T iEN 277
Esfuaries 180 180 of[ a1508 22918 -3 503 57 53 57 5.3
Seagrass/Algas Beds 200 234 34|] 26226 28916 2 BA0 50 58 6.1 6.8
Caoral Aaals 62 28 -34 #8384 0352249 | 343 865 05 217 0z 9.9
Shall 2 B0 2,660 [ 2222 2222 [ 59 59 5.0 5.0
Terrestrial 15,323 15,323 [i] 1.10% 4.001 3.792 17.0 B4.5 121 75.1
Forest 4,855 4,261 -534 1,338 3,800 2 462 6.5 19.5 47 16.2
Trapical 1,000 1,258 642 2769 5,382 2613 513 10.2 a5 6.8
Tamperala/Barsal 2 055 3,003 48 417 3137 2720 12 9.3 1.3 9.4
Grass/Rangelands 3,898 4,418 520 az1 4166 3,845 1.2 16.2 14 18.4
Wetlands 330 188 42| 20404 140174 [ 119770 67 T - 34 ¥ 26.4
Tidal Marsh/Mangroves 165 128 7] 12786 193843 | 180057 213 320 18 248
Swamps/Floodplains 165 60| -1os|| 27021 25681 -1.340 4.5 4.3 16 15
Lakes/Rivers 200 200 of| n7zr 1zE1z 785 23 25 23 25
Desert 1,825 2,159 234 - . i - .
Tundra 743 433|310 [ . -
lce/Rock 1,640 1,640 0 . 0 . - . .
Crapland 1,400 1,672 272 126 5.EGT 5.441 0.2 7.8 0z 9.3
Urban 33z 352 20 & 661 6,661 _- 22 - 213
Tatal 51,525| 51,625 0 45.9 145.0 41.6 124.8
' i ' a
-4.3 |




Degradation of ecosystem services often
causes significant harm to human well-being

— The total economic
value associated

with managing
ecosystems more
sustainably is often
higher than the

value associated

with conversion

— Conversion may
still occur because
private economic
benefits are often
greater for the
converted system

Net Present Value in dollars per hectare

10 000H
Sustainably managed ecosystems
- Converted ecosystems
9 000
8 000
7 000
6 000 Intact wetland
5 000
4 0007 Sustainable
forestry
3 0001
Intensive
farming Small-scale
farmin
2 000+ == -
mangroves
1 000+
Shrimp
farming
o —

Traditional
forest use

Unsustainable
timber harvest

Wetland Tropical Forest Mangrove
Canada Cameroon Thailand

Source: Millennium Ecosystem Assessment

Tropical Forest
Cambodia



Economic Reasons for Conserving Wild Nature[

Costs of expanding and
maintaining the current global reserve
network to one covering 15% of the
terrestrial biosphere and 30% of the
marine biosphere(’

=[ $US 45 Billion/yr_

Benefits (Net value* of ecosystem

services from the global reserve
network)!( |

*Net value is the difference between the value of
services in a “wild” state and the value in the
most likely human-dominated alternative! |

Benefit/Cost Ratio =100:1(]

(From: Balmford, A., A. Bruner, P. Cooper, R. Costanza, S. Farber, R. E. Green, M.
Jenkins, P. Jefferiss, V. Jessamy, J. Madden, K. Munro, N. Myers, S. Naeem, J. Paavola,
M. Rayment, S. Rosendo, J. Roughgarden, K. Trumper, and R. K. Turner 2002.
Economic reasons for conserving wild nature. Science 297: 950-953)

= | SUS 4,400-5,200 Billion/yr!



Table 1. Range of Uses for Ecosystem Service Valuation

Use of Valuation

Appropriate values

Appropriate
spatial scales

Precision Needed

Raising Awareness and
interest

National Income and Well-
Being Accounts

Specific Policy Analyses

Urban and Regional Land
Use Planning

Payment for Ecosystem

Services

Full Cost Accounting

Common Asset Trusts

Total values, macro
aggregates

Total values by sector and
macro aggregates

Changes by policy

Changes by land use
scenario

Changes by actions due
payment

Total values by business,
product, or activity and
changes by business,
product, or activity

Totals to assess capital and
changes to assess income
and loss

Regional to
global

National

Multiple
depending on
policy

Regional

Multiple
depending on
system

Regional to
global, given
the scale of
international
corporations

Regional to
global

low

medium

medium to high

low to medium

medium to high

medium to high

medium
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PRODUCTS AND SERVICES SUBMIT DATA TO TRUCOST RESEARCH INSIGHT NEWS AND EVENTS

WHAT WE DO What we do DOoOWNLOADS
METHODOLOGY Trucost helps organisations measure and manage the environmental impacts associated with their
OUR TEAM own operations, supply chains and investment portfolios. Key to our approach is that we not only
quantify environmental impacts, but we also put a price on them, helping organisations understand
PARTHNERSHIFS environmental risk in business terms.
OUR CLIENTS In this way, Trucost helps its customers manage financial risk from environmental issues such

as climate change regulation and natural resource dependency, meet environmental reporting
requirements, demonstrate robust environmental credentials and drive cost and efficiency
improvements through their operations.

CONTACT US

How Trucost can help Bl
COwer the last 10 yvears, Trucost has collected, standardised and validated the world's most
comprehensive data on corporate environmental impacts, including carbon, water, waste, metals and
chemicals. This provides Trucost's clients with:

# The most efficient approach to measuring carbon and wider environmental impacts across
organisations, supply chains and investment portfolios

« Clear identification of focus areas for reducing material environmental impacts

= Validation of source data, including completion of gaps in data which are currently not being tracked
or reported on




Input-Output Framework for Classifying, Measuring and Valuing Ecosystem Services
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Dozen Companies to Join Puma EP&L Coalition; Firm
Now Reporting at Product Level

RELATED STORIES

Method Uses Ocean Debris to
Make Soap Bottles

Puma Ups Environmental P&L
by $69m

Puma Researching
Compostable Shoes

gain recognition

for EXCELLENCE
in products & services

EXCELLENCE
In Technalogy
& Inmovation

LEABER

TECHNOLOGY REVIEWS
LEARN MORE

| -

Sportswear company Puma has followed its environmental
profit and loss (EP&L) process down to the product level, and is
planning an industry coalition to broaden adoption of the
sustainability accounting method.

The company will soon launch the InCycle collection of
biodegradable and recyclable shoes, apparel and accessories, and
has released EP &L results showing that the Puma InCycle Basket
sneaker and a Puma InCycle shirt have 31 percent less
environmental impact than their conventional counterparts.

The EP&L statement revealed that it takes 31 trucks with a load
capacity of 13,000 kg to clear the waste that 100,000 pairs of
conventional Puma suede sneakers cause during production,
consumer life and disposal. In comparison, 12 trucks are needed
to clear the waste that 100,000 pairs of biodegradable Puma
InCycle Baskets cause, until they end up in an industrial
composting facility system.

The environmental impacts of the InCycle Basket add up to
€2.95 ($3.82) per pair, 31 percent lower than that of the
conventional Puma Suede at €4.29 per pair, the company said.

Speaking to the Guardian, Puma chairman Jochen Zeitz
compared the product EP&Ls to nutritional labeling on cereal
boxes. “Many of our customers do care about the environment
but they may be confused by lots of labels, but this will change
once we have standardized the calculation and put a tag on every

nrodiiet P he ea3id
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NATURAL CAPITAL AT RISK:

THE TOP 100 EXTERNALITIES OF BUSINESS

THE PRIMARY PRODUCTION
AND PRIMARY PROCESSING
SECTORS ANALYZED IN THIS
STUDY ARE ESTIMATED TO
HAVE UNPRICED NATURAL
CAPITAL COSTS

TOTALLING USS$S7.3 TRILLION,
WHICH EQUATES TO 13% OF
GLOBAL ECONOMIC OUTPUT
IN 2009.



Table 1 - EcoServices classified according to their spatial characteristics

1. Global non-proximal (does not depend on proximity)
1&2. Climate regulation

Carbon sequestration (NEP)

Carbon storage

17. Cultural/existence value

2. Local proximal (depends on proximity)

3. Disturbance regulation/ storm protection
9. Waste treatment

10. Pollination

11. Biological control

12. Habitat/refugia

3. Directional flow related: flow from point of production to point of use
. Water regulation/flood protection
. Water supply
. Sediment regulation/erosion control
. Nutrient regulation

. In situ (point of use)
7. 50il formation
13. Food production/non-timber forest products
14. Raw materials

5. User movement related: flow of people to unique natural features
15. Genetic resources
16. Recreation potential

. From: Costanza, R., 2008. Ecosystem Services: Multiple classification
17. Cultural/aesthetic

systems are needed. Biological Conservation 141:350-352




Table 2. Four levels of ecosystem service value aggregation (Kubiszewski and Costanza

2013)

Aggregation method

Assumptions/approach

Examples

1. Basic value transfer -

2. Expert modified value
transfer

3. Statistical value transfer

4. Spatially Explicit
Functional Modeling

assumes values constant over
ecosystem types

adjusts values for local
ecosystem conditions using
expert opinion surveys

builds statistical model of
spatial and other dependencies

Builds spatially explicit
statistical or dynamic systems

models incorporating
valuation

Costanza et al. 1997, Liu et al.
2010

Batker et al. 2010,

Liu and Stern 2008, deGroot
et al. 2013

Boumans et al. 2002
Costanza et al. 2008
Nelson et al. 2009




Table 4

Meta-regression value function for inland wetlands.

Variable Variable definition Coeffs Std. error
Dependent constant Natural log of US$/hafannum 1.386 1.890
Study site area Matural log of the study site area (ha) -0321** 0.055
Freshwater marsh Dummy (1=freshwater marsh; O=other) 0576 0443
Wooded marsh Dummy (1=wooded marsh; 0=other) 0.681* 0303
Salt-brackish marsh Dummy (1=salt/brackish marsh; O=other) 1.489** 0.480
GDP per capita Natural log of country level GDP per capita (PPP USD 2007) 037+ 0.118
Population Matural log of population within 50 km radius of study site 0.339** 0.093
Wetland abundance Matural log of area of wetlands within 50 km radius of study site =0.203** 0.047
Lake and river abundance Natural log of area of lakes and rivers within 50 km radius of study site 0.092 0.077
Hedonic pricing Dummy (1=hedonic pricing; 0=other) -1219 1.112
Travel cost Dummy (1=travel cost; 0=other) —1.658** 0426
Replacement cost Dummy (1=replacement cost; 0=other) -0.567 0.403
Net factor income Dummy (1=net factor income; O=other) -1.355** 0.495
Production function Dummy (1=production function; 0=other) -1.208* 0635
Market price Dummy (1=market price; 0=other) =1.391*= 0392
Opportunity cost Dummy (1=opportunity cost; 0=other) =0.726 0.804
Choice experiment Dummy (1=choice experiment; 0=other) -0.573 0.832
N=244 Adjusted R?=0.442

* Indicates statistical significance at the 5 percent levels.
** Indicates statistical significance at the 1 percent levels.

From: de Groot, R., L. Brander, S. van der Ploeg, R. Costanza, F. Bernard, L. Braat, M. Christie, N. Crossman, A. Ghermandi, L. Hein, S. Hussain, P. Kumar, A. McVittie, R. Portela, L. C. Rodriguez,

P. ten Brink, and P. van Beukering. 2012 Global estimates of the value of ecosystems and their services in monetary units. Ecosystem Services. 1:50-61
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Global Storm Tracks 1980 - 2006




Data/ for Hurricane Bill (2003)

Year Population GDP (2004) Herb Wets Total Damage | Max Wind
in Swath in Swath in Swath (Hect) | (2004 Dollars) Speed
2003 5,170,620 6,073,836,979 16 Million 25.72
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The value of coastal wetlands for hurricane protection

In (TDi /GDPi)= o + piIn(gi) + p 2ln(wi) + u (1)

Where:

TDi = total damages from storm i (in constant 2004 SUS);

GDPi = Gross Domestic Product in the swath of storm i (in constant 2004 SUS). The
swath was considered to be 100 km wide by 100 km inland.

g; = maximum wind speed of storm 1 {in m/sec)

w; = area of herbaceous wetlands in the storm swath (in ha).

L; = error

Predicted total damages from storm i
ct I B
ID = e"xg"' xw **xGDP
Avoided cost from a change of 1 ha of coastal wetlands for storm ¢

ATD, = ¢ g+ ((w, =1y’ - w/*) « GDP,
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*A loss of 1 ha of wetland in the model corresponded to an average
$33,000 (median = $5,000) increase in storm damage from specific
storms.

*Taking into account the annual probability of hits by hurricanes
of varying intensities, the annual value of coastal wetlands ranged
from $250 to $51,000/ha/yr, with a mean of $8,240/ha/yr (median =
$3,230/ha/yr)

* Coastal wetlands in the US were estimated to currently provide
$23.2 Billion/yr in storm protection services.

From: Costanza, R., O. Pérez-Maqueo, M. L. Martinez, P. Sutton, S. J. Anderson, and K. Mulder.
2008. The value of coastal wetlands for hurricane protection. Ambio 37:241-248.



Solar

Energy GUMBO (Global Unified Model of the BiOsphere)

Hydrosphere Biosphere

Lithosphere

From: Boumans, R., R. Costanza, J. Farley, M. A. Wilson, R. Portela, J. Rotmans, F. Villa, and M.
Grasso. 2002. Modeling the Dynamics of the Integrated Earth System and the Value of Global
Ecosystem Services Using the GUMBO Model. Ecological Economics 41: 529-560



LANDSCAPE SIMULATION
MODELING

A SPATIALLY EXPLICIT, DYNAMIC APPROACH
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Reconstruction of Ecosystem Services in the Lower Yangtze basin
1930-2000 from paleo records.
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Source: John A. Dearing et al.. 2012. Extending the timescale and range of ecosystem services through
paleoenvironmental analyses: the example of the lower Yangtze basin. PNAS



Time Step

200 400 600

Population Density

Forest Condition

Trade Strength

Growing the ancient
Maya social-
ecological system
from the bottom up

Scott Heckbert, Christian Isendahl, Joel Gunn, Simon
Brewer, Vernon Scarborough, Arlen F. Chase, Diane Z.
Chase, Robert Costanza, Nicholas Dunning, Timothy
Beach, Sheryl Luzzadder-Beach, David Lentz and Paul
Sinclair

6,000,000 - e Total Real Income
Ecosystem Services Value

=—=Trade Value
Yield Value

5,000,000 -|
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3,000,000
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1,000,000
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Figure 4: Spatial model results for the scenario where trade is enabled. Population density,
forest condition, and settlement trade strength is shown at time step 200, 400, and 600.
Darker colouring shows increased population density (blue) and trade strength (red), and
forest condition depicts three states of cleared / cropped cells (yellow), secondary regrowth
(light green), and climax forest (dark green).

Figure 6: Real income of all simulated settlements over
time by contributions from agriculture, ecosystem
services, and trade value. Ecosystem services is

eventually superceded by agriculture, and both by trade
arntind time cten 6N
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‘Full World’ Globe
Focus on social and environmental
well-being;
Climate change stabilized
(350ppm CO2 by 2100)

‘Full World® Best of Both Free
Foigst:;as{?cial Warlds aans ‘En‘;ptj; W;qrfd’
ustralia
and environmental Focus on material well-
well-being; being; Climate change
Climate change not mitigated at regional
mitigateld at Iregic:nal Treading Trashing the level
eve
Water Commons

‘Empty World’ Globe
Focus on material well-being;
Climate change not stabilized

(850ppm CO2 by 2100)

Bohensky, E. L., J. Butler, R. Costanza, I. Bohnet, A. Delisle, K. Fabricius, M. Gooch, I. Kubiszewski, G. Lukacs, P.
Pert, E. Wolanski. 2011. Future makers or future takers? A scenario analysis of climate change and the Great
Barrier Reef. Global Environmental Change 21: 876-893
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Genuine Progress Indicator (or ISEW) by Component

Additions

Subtractions <

Personal Consumption Expenditure

Income Distribution

Personal Consumption Adjusted for Income Inequality
Services of Household Capital

Services Highways and Street

Value of Household Labor

Value of Volunteer Work [l Built Capital
Cost of Consumer Durables )
Loss of Leisure Time B Human Capital
Cost of Commuting . :
Cost of Automobile Accidents . Social Capital
Cost of Crime Natural Capital

Cost of Family Breakdown
Cost of Underemployment

Net Capital Investment
Net Foreign Lending and Borrowing
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www.green.maryland.gov/mdgpi/
T

OVERVIEW T

GENERAL
INFORMATION

What is the Genulne
Progress Indicator?
What Are The Gross

Domestic/State
Products?

What Are Other States
Doing?

MD-GPl Background &
Methodology

Other Indicators Of
Social Well-Being
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18784

© Genuine Progress Indicator © Gross State Product

Maryland Genuine Progress Indicator

Consistent with other States and nations, Marylands GPI is near the States GSP until the earfy 1880s wherein they begn to
separate. Because of our many strengths and resources, though, Maryland's GPI has fered much better than the U.S. GPI.
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From: Kubiszewski, Costanza et al. 2013. Beyond GDP: Measuring and Achieving Global
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400
From: Kubiszewski, Costanza et al. 2013. Beyond GDP: Measuring and
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To create a sustainable and-desirable
economy-in-society-in-nature requires:
«Breaking.our addiction to.the™'growth at all

costs" economic-paradigm, to fossil fuels, and
to over-consumption

«Envisioning a more sustainable and desirable
future that focuses on quality of life, recognizing
the contributions of natural and social capital.
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