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Meaning and Notion of PES

Many terms but same notion

‘Market for Ecosystem Services’, ‘Compensation for Conservation’,
‘Payment for Ecosystem Services’, ‘Benefits transfer for conservation’,
‘Benefit sharing for conservation’ etc

Context of PES

» Payment for Biodiversity (upfront and contingent payment to locals
by the pharmaceutical firms for supply of genetic materials-Merck +
INBio)

» Payment for Hydrological function (Catskill)

» Payment for Carbon Credit (under CDM)




Critical Precondition of PES

Conditions for Successful PES

e Assessment of physical ecosystem services (bio-
physical relationship) with definite space and time
dimension

« Availability of Buyer(s) and Seller(s)
e Definite ( enforceable) Property Rights
e Enabling Institutional conditions

e Skilled manpower (adept in conducting credible
economic estimates)

e Social Trust

Background: TEEB’s Genesis

Potsdam 2007: meeting of the environment 5
ministers of the G8 countries and the five 682007

major newly industrialising countries
Potsdam, 15-17 March 2007

Potsdam Initiative — Biological Diversity 2010”

1) The economic significance of the global loss of biological diversity
In a global study we will initiate the process of analysing
the global economic benefit of biological diversity,
the costs of the loss of biodiversity and

the failure to take protective measures versus the costs of effective
conservation.




Contextual Background

The Economics of
Climate Change

The Stern Review
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Sub Global Assessments (SGAs): MA
Follow Ups

A network of sub-global assessments was created under the overall MA
Follow-up Programme to favouring crossfertilization and sharing experiences
among SGA practitioners, as well as to enhancing links between sub-global
activities and international processes
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Stern Report 2006

1. No action costs 5% of the global GDP, could go up
to 20% of the GDP if comprehensive risks and
impacts accounted

2. Actions (reducing GHGSs) costs approximately 1% of
the global GDP

3. Global investment and production pattern would
further accelerate the problem of global warming

4. If no action taken, by 2035, the temperature to rise

by 2 degree C

Responsibility is common but differentiated

6. The costs of taking action are not evenly distribu;ced

o

Overarching Objectives of
TEEB

v TEEB aims to strengthen economics as an instrument in
biodiversity policy through improved understanding of the benefits
from biodiversity, ecosystem services and the costs of their loss.

v TEEB synthesizes state-of-the-art scientific and applied
knowledge for the main types of ecosystems worldwide. It will
propose a selection of cost-effective policy options for protecting
biodiversity and ecosystem services.

v TEEB aims to help policy makers, local authorities, companies

and individuals in making decisions with respect to their
responsibilities in safeguarding biodiversity.
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TEEB — Final Report
Sep 2009, June 2010

||~ Science & Economics
Foundations, Policy

Costs, & Costs of Inaction

Policy Evaluation
for Policy-Makers
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Consumer
Ownership
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Ecosystem Service and Biodiversity

Component of biodiversity

Example of ecosystem service

Sources

Genetic variability

Medicinal products

Chai et al. (1989)

Population sizes and biomass

Food from crops and animals

Kontoleon et al. (2008)

Species assemblages, communities and structures

Habitat provision and recreation

Rosenberg et al. (2000)

Interactions between organisms and their abiotic
environment

Water purification

Hefting et al. (2003)

Interactions between and among individuals and
species

Pollination and biological control

Messelink et al. (2008)
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Biodiversity in the World in 2000
The Mean Species Abundance (MSA) indicator
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Biodiversity in the World in 2050
Future scenario : using OECD/ Globio-3
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Drivers of Biodiversity Loss
2000 - 2050 (Glohio-3)

Biodiversity (MSA) loss between 2000 and 2050 and contribution of presures: World
Cf'DDﬁ area I:I Baseling
Woody bicfuets 1
Pasture area O
Climate change
Forestry =
Fragmentation O
Infrastructune
Nitrogen deposition 1
Total [
I T T T T T ]
-12 -10 -B ] -4 2 0 2
MSA %)
COPI Figure 4.4a : Contribution of different pressures to the global biodiversity
Dt 30 00T loss between 2000 and 2050 in the OECD baseline
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(1) Ecosystem service losses:
Impacts on human welfare

Relative to 2000 :
1 GDP (OECD Scenarios) _~Epp adjusted for impact of
biot_:ili_\{z_a_r_s_it_)_/_ I_c_)_ss - illustrative
GDP: 4L4$tillion (PPP), (10M2) e N
GDPlcapita: 6808 (PPP)
Population: 6092 million GDP adjusted, with further feedback c;h' """"
economic losses from biodiversity .,
losses integrated - illustrative
Services that would have been there, had
biodiversity loss been halted :V-\
Ecosystem
service level L |
—

(1-cont’d) Large Welfare Losses Forecast
(just from business-as-usual Forest losses,
& valuing only 8 of 18 forest services)

Annual Loss of economic value of ecosystem services that would have been :
available had biodiversity remained at 2000 levels. Estimate for 2050.

——"s = 0
Services that would —? ;3

have been there, had
o biodiversity been :D A '_—}

o5Y!
service level halted, _D :_-}
b 3
Losses
continue
into the
future
2000 2010 2030 2050

Welfare loss equivalent to 6 % of global GDP per annum, horizon 2050
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Change of Landuse (area coverage)
across all biomes — Global Total

Actual 2000 2050 Difference

Area million km2 million km2 2000 to 2050

65.5 58.0 C u% )
T
33 30 %

Forest managed 42 7.0
50 30
Intensive agriculture 11.0 15.8
Woody biofuels 0.1 0.5 \ 626°/M
19.1 20.8 9%
Atrtificial surfaces 0.2 0.2 0%
World Total * 108.4 108.4 0%

= Natural areas loss is 7.5m km2 - broadly equivalent to the area of the Australia.

=L osses: natural, bare natural areas & extensive agriculture broadly equals the USA
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Loss of Quality / Degradation
Global total

Loss of quality - due to pollution, fragmentation, infrastructure and climate
impacts (Global average all biomes)
Mean Species Abundance indicator

Mean species abundance change for different land
use categories MSA loss 2000 to 2050
11%
Bare natural 8%
Forest managed 20%
Extensive agriculture 8%
Intensive agriculture -2%
Woody biofuels 0%
14%
World Total C 1% )
~—
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Global

Loss of Ecosystem services
from land based ecosystems

Relative to 2000 Relative to 2000

Equivalent to %

Area Billion EUR of GDP in 2050
-15678 -7.97%
ore anaged 1852 0.95%
Extensive Agriculture -1109 -0.57%
e e AQ e 1303 0.67%
oody biofue 381 0.19%
Cultivated grazing -78 -0.40%

World Total ( -13938 -7.1% | >

—_————————

The loss grows with each year of biodiversity and ecosystem loss!
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Global
Loss of Ecosystem services
Forestry biomes

Partial

Forest biomes Estimation Fuller Estimation
Boreal forest -163 -1999
Tropical forest -536 -3362
Warm mixed forest -249 -2332
Temperate mixed forest -190 -1372
Cool coniferous forest -47 -701
Temperate deciduous forest -133 -1025
Forest Total -1317 -10791
Natural areas -1552 -12310
World GDP in 2050 (trillion (10712) EUR)* 8 —
Losses of ESS from forests as share of % GDP ( -0.7% -5.5% 3
Losses of ESS from natural areas in forest biomes as share SN I

of % GDP -0.8% -6.3%
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Biodiversity, Ecosystems, and their
Services

OECD
Baseline
scenario

Change
in
Land use,
Climate
Pollution
Water use

International
Policies

Change in
Economic
Value
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Total Economic Value
Non-use values
AETEHIETE Option Philantropic Allmlsm ‘lo
value value biodiversity
—1— |
Bequest Altruist Existence
value value value
Consumptive Non
consumptive
Crops, Recreation, Pest control, £ of isfaction of
livestock, spiiritua/cultural ~ poliination, water Future use of p o Knowing knowing that
fisheries, wild well-being, regulation and known and nowing that & species or
g future generations _ thatother pe
reserach purification, soil unknown ture generations ecosystem
aquaculture education fertiity benefiis willhave acces to  PEOPIe fave exists
nature’s benefits acces to
nature’s
benefits
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Context and Theory of ‘Value’

Preference-based aproaches

Biophysical approaches

CONCEPTUAL
APPROACH

Qutput value

Insurance
value

Physical
consumption

, L

HON-USE
VALUE

J

VALUATION ; ACCOUNTING
SUBJECT

SOCIAL JUSTICE RESILICHCE
WAl lIF

DEOHTOLOGICAL
VALUES

COET

PHvSICAl ‘

LEXICOGRAPHIC
Tty RFC PRLTCRLCHCLS ENERGY [ MATERIALS/!
3 or o LEGACY
USE i on OUASL CEr e HON HUMAN PROBABILITY EXERGY / SURFACE/
VALUE VALUE OPTION ALTRUISM CIILIES EMERGY LANDCOVER
2a Market Market Heplacement  Contingent Group Regime shift Embodied Material tiow
',;§ analysis analysis cost mathod  valuation valuation analysis Encrgy analysis
a
= Cost  Cost itigati Conti Delil i Adaptive Exergy Input-Uutput
] methods ledenic cost method election wvaluation cycles analysis analysis
E
I'roduction pricing Avoidad cost Jaint Pananching Lmergy Ecolagical
e function Contingent method analysis Risk analysls aynthesis footprint
E% valuation Land-cover flow
=
= NEOCLASICAL ECONOMICS | POLITICAL RESILIENCE INDUSTRIAL ECOLOGY
=
= MARKET THEORY SCIENCE THEORY # THERMODYNAMICS
EE
Source: drafted From Gomez-Baggethun and de Groot, in press
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Taxonomy of Valuation Methods

Approach

Market valuation

Method Value
Price-based Market prices Direct and indirect use
Avoided cost Direct and indirect use
Cost-based Replacement cost | Direct and indirect use

Mitigation /
Restoration cost

Direct and indirect use

Production-based

Production function
approach

Indirect use

Factor Income

Indirect use

Revealed preference

Travel cost method

Direct (indirect) use

Hedonic pricing

Direct and indirect use

Stated preference

Contingent Valuation

Use and non-use

Choice modelling/
Conjoint Analysis

Use and non-use

Contingent ranking

Use and non-use

Deliberative group
valuation

Use and non-use

5/13/2010
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Valuation Changes the Decision Making

Criteria
Value of ecosystem services
CORAL REEFS (in USS / ha / year - 2007 values)

Ecosystem Service Average Maximum Number of Studies
Provisioning services

Food 470 3,818 22

Raw materials 400 1,980 5

Ornamental resources 264 347 3
Regulating services

Climate regulation | 648 | 548 3

Moderation of extreme events | 25,200 | 34,408 9

Waste treatment / water purification | 42 | 81 | 2

Biological control 4 7 2

Aesthetic information / Amenity | 7,425 | 27,484 | 4

Opportunities for recreation and tourism 79,099 1,063,946 29

Information for cognitive development | 2,154 | 6,461 | 4

Total
Supporting Services
Maintenance of genetic diversity

Note: these estimates are based on ongoing analyses for TEEB (TEEB Ecological and Economic Foundations, Chapter 7).
As the TEEB data base and value-analysis are still under development, this table is for illustrative purposes only.
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Sensitivity Analysis....
5 key parameters
Ecosystem Typical cost Avg. benefit NPV IRR BCR
Coral 542,497 129,245 1,165,988 7% 2.8
Coastal 232,674 73,852 935,379 11% 4.4
Mangroves [ 2,876 4,346 88,297  40% 26.8
Infand wetlands 33,007 14,245 171,296 12% 54
Lakes / rivers 4,032 3,803 69,687 27% 15.5
Tropical forest 3,448 7,022 148,675 50% 37.3
Temperate forests | 2,387 1,618 26,273 20% 10.3
‘Woodland / shrubland 987 4,343 97,696  B85% 843
lands / rangeland: 257 1,012 22,624 79% 75.1
Ecosystem Typical cost Avg. benefit NPV IRR BCR
Tropical forest 3,448 7,022 148,675 50% 37.3
1| Benefits peak @ 70%, instead of 80% of Generic 42% 315
2| Costs @ 100%, instead of 120% of Typical 57% 45.4
3| Maintenance Cost (10%) stops after 5 years 51% 40.0
4| Benefits flows accounted for 50 yrs, instead of 40 50% 45.4
S| Discount rate 4%, instead of 1% 50% 21.7
5/13/2010 30
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Examples: Making markets with
information- Certification and eco-
labelling

Organic agriculture: 30 million Certified forestry: 7% of

hectares and US$38 billion in 2006 productive forest area and
Area of Organic Agriculture and US$20 bl|||0|’l Sa|E‘S |n 2007

Wild Harvested Plants Worldwide
O Nectares According to the SOEL / FIBL Surveys 2000-2006 Certilied forest area worldwide, 1998-2006

L
[B'wild Harvested Plants]

anle ) 250 4
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Million hectares
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Source: FAO (2007); FSC (2008) -
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CounciL Bt forwsls matter

The carbon trade and
bio-carbon offsets

Global Carbon Trade

Project-Based Carbon Offsets

. £ O Voluntary
60'000 % g |WOther compliance []
£ BJl =
50'000 1 HETS @CDM & other E 500 |HCDM
3
2 40'000 2
5 23w
= 'Rl
£ 30'000 - T
2 ES
1%} ! i B
2 20000 ! 200
10'000 A E
= 100
0 T T T T g
“E,

2003 2004 2005 2006 2007

1998 1999 2000 2001 2002 2003 2004 2005 2006 2007

Investors all over the world have pumped around $66 billion into more
than 200 newly launched mutual funds and exchange traded funds
investing in companies that help to mitigate or adapt to climate change”
(Deutsche Asset Management, 2008)

Sources: World Bank (2007); Point Carbon (2008); Financial Times (24.03.2008)
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Other Selective Examples of the PES and relevant Organisations
Currently involved

U Alternatives to Slash-and-Burn
UNDP/UNEP Poverty and Environment Initiative
Equator Initiative
GEF small grants program
Country poverty reduction strategies
TNC Great Rivers Partnership
USAID and Development Alternatives — Indonesia case study
CIFOR - payments for ecosystem services - Rewarding the Upland Poor
Environmental accounting initiatives

Brazil Value Added Tax and links to payments for ES
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