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Ecohydrologic process
(what the ecosystem does)

Hydrologic attribute
(direct effect of the ecosystem)

Hydrologic service

(what the beneficiary receives)

Local climate interactions

Quantity

> (surface and ground
water storage and

Water use by plants flow)
Environmental filtration
Soil stabilization {p;:tlllec?gl;gws,

Chemical and biological
additions/subtractions

nutrients, salinity,
sediment)

Soil development

Ground surface modification

Surface flow path alteration

River bank development

Location
-> {(ground/surface,
up/downstream,
infout of channel}

Control of flow speed

Short- and long-term water
storage

Seasonality of water use

Timing

9 (peak flows, base

flows, velocity)

Diverted water supply:
WWater for municipal,
agricultural, commercial,
industrial, thermoelectric
power generation uses

In situ water supply:
Water for hydropower,

recreation, transportation,
supply of fish and other
freshwater products

Water damage
mitigation:
Reduction of flood damage,
dryland salinization,
saltwater intrusion,
sedimentation

Spiritual and aesthetic:
Provision of religious,
educational, tourism values

Supporting:
Water and nutrients to

support vital estuaries and
other habitats, preservation
of options
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Ecosystems & Biodiversity @

Ecological Functions @ |
structures & Production
processes -biomass

Regulation
(photosynthesis,

nutrient cycling,
food-chain
dynamics, etc.)

Habitat

- requirements
Information
-landscape

Human well-being @

Services =

| ~ BENEFITS & VALUES

: Provisioning : Indicators

: _Food Economic -

: ) (welfare) Economic

i Regulating (eg. prices, GDP)
-water regulat. w -Flood prev. ‘I Social Socio-cultural

i Habitat (wellbeing) (eg. human

| -Nursery wellbeing indices)

! Ecological : :

: Cultural _ (sustaingabilit ) Biophysical

. | \_-Recreation ) Y (eg. resilience)

. =

Direct drivers
e Land-use (change)
e Habitat destruction
e Pollution & disturb.
e Resource use, etc

External
Drivers
(eg Climat

Governance and Decision making

ﬂddressing needs of

e (Inter)national policy

different actors Aggregation of values
TEEB-reports: for decision support:

\

1

Indirect drivers . Demography,
Technology, Economy, etc

1) The four bold-lined, brown filled boxes
coincide with the overall MA-Framework

makers (D1)
e Local policy makers/
administrators(D2)

e Producers/Businesses (D3)
e Consumers/Citizens (D4)

-Trade-off analysis
(incl. CBA, MCDA)
- Accounting Systems

(eg SEEA)
%

2) subset of ecosystem processes & components
that is directly involved in providing the service



[Functioning} Resilience \

Insurance value
‘ Ecosystem's

Core ecosystem processes Capacity to
Wat |' maintain a
e.g. Water cycling : .
sustained flow of Economic
benefits
value of the
Ecosystem functions ecosystem

\e.g., Water provisioning, purification and regulatior%
‘ Output value

{ Ecosystem service benefits } Value attached to

direct ecosystem's
Water for households, industry and irrigation services and
benefits




# 24

43452 '3 847# 24

43452 13647 3

A# #

v

v

v

v

v

v

8"2

4462 443

"I3#! 24

4 262:124 | 84!

20#

8

<




($

Total Economic Value

{ Use values }

’—l

Actual value }

Direct Indirect
use use

Non
consumptive

v v v

Crops, Recreation, Pest control,
livestock, spriritua/cultural  pollination, water

Consumptive

fisheries, wild well-being, regulation and
foods, reserach purification, soil
aquaculture education fertility

[Non-use values ]

Option Philantropic Altruism to

value value biodiversity
J

I I

o

Bequest Altruist Existence

value value value
J
v \4 v v

Satisfaction of

Future use of Satisfaction of

known and knowing that knowing

unknown future generations thatother
benefits will have acces o~ P€ople have

nature’s benefits acces to

nature’s

benefits

Satisfaction of
knowing that
a species or

ecosystem
exists
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Value type

Value sub-type

Meaning

Use values

Direct use value

Results from direct human use of biodiversity (conptive or nor
consumptive).

Indirect use value

Derived from the regulation services provided bgces and
ecosystems

Option value

Relates to the importance that people give touhaé availability
of ecosystem services for personal benefit (optaloe in a stric
sense).

Non-use values

Bequest value

Value attached by individuals to the fact that fatgenerations
will also have access to the benefits from spemnesecosystems
(intergenerational equity concerns).

Altruist value

Value attached by individuals to the fact that otheople of the
present generation have access to the benefitédpbby specieq
and ecosystems (intragenerational equity concerns).

Existence value

Value related to the satisfaction that individudésive from the
mere knowledge that species and ecosystems corttirelést.




Valuation Tools (Quantitative) Valuation Tools (Qualitative)




OECD
Baseline
scenario

International

Policies

Change
In
Land use,
Climate,
Pollution,
Water use

Change in
Economic
Value




Partial

Forest biomes Estimation Fuller Estimation
Boreal forest -163 -1999
Tropical forest -536 -3362
Warm mixed forest -249 -2332
Temperate mixed fores -19C -1372

Cool coniferous forest -47 -701
Temperate deciduous forest -133 -1025
Forest Total -1317 -10791
Natural areas -1552 -12310

World GDP in 2050 (trillion (10°12) EUR)*

Losses of ESS from forests as share of % GDP

Losses of ESS from natural areas in forest biom®share
of % GDP

-6.3%




Preference-based aproaches

Biophysical approaches

CONCEPTUAL
APPROACH

VALUATION / ACCOUNTING
SUBJECT

METHODS / TOOLS
/MODELS

DISCIPLINARY
FRAMEWORK

Output value

|
v v

¥

USE HOH-USE SOCIAL JUSTICE
VALUE VALUE DEOHTOLOGICAL
VAL UES
l l l LEXICOGRAPHIC
v PREFEREHCES
DIRECT INDIREC OPTIOH LEGACY
USE T USE OR QUASI- EXISTENCE HOH HUMAHN
VAl UE VAl UE OPTIOH ALTRUISM VAL UES
Market Market Replacement Contingent Group
analysis analysis cost method valuation valuation
Cost Cost methods Mitigation Contingent Deliberative
methods . cost method election valuation
Hedonic
Production pricing Avoided cost Joint
function Contingent method analysis
valuation
MNEOQCLASICAL ECOMNOMICS | POLITICAL
MARKET THEORY SCIENCE

Insurance Physical
value consumption
RESILIEHCE PHYSICAL
VAL UE COST
l EHERGY | MATERIALS!
PROBABILITY EXERGY | SURFACE/
ZRIECIES EMERGY LAHDCOVER
Regime shift Embodied Material flow
analysis Energy analysis
Adaptive Exergy Input-Output
cycles analysis analysis
Panarchies Emergy Ecological
Risk analysis synthesis footprint
Land-cover flow
RESILIENCE INDUSTRIAL ECOLOGY
THEORY {f THERMODYMNAMICS

Source: drafted from Gomez-Baggethun and de Groot, in press
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Table 1: Benefits from ecosystem services in coral reef ecosystems

CORAL REEFS Value of ecosystem services

(in US$ / ha / year - 2007 values)

Ecosystem Service .~ Average | Maximum | Number of Studies

Provisioning services

Food 470 3,818 22
Raw materials 400 1,990 5
Ornamental resources 264 347 3
Climate regulation 648 648 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 13,541 57,138 7

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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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
Inland wetlands 33,007 14,245 171,296 12% 5.4
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 85% 843
Grasslands / rangelands 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% 31.5
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
5] Discount rate 4%, instead of 1% 50% 21.7
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Ecosystem Services
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