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What are Ecosystem Services in accounting terms?
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What do we need to know about Ecosystem
Services?

meaning of ecosystem services
classification of ecosystem services

relationship between the “supply” and “actual flow” (use) of
ecosystem services

Interpretation of intermediate and final ecosystem services




Meaning of ecosystem services

ECOSYSTEM SERVICES
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Main service-types

PROVISIONING SERVICES Section Division Group
1 Food (e.5 fish, game, fruit) Provisioning Nutrition Biomass
2 Water (e.g. for drinking, irrigation. cooling) . Water -
Materials Biomass, Fibre
3 Raw materials (e.g. fiber. timber, fuel wood, fodder,
Water
4 Genetic resources (e.g. for crop improvement and me Energy Biomass-based energy sources
5 Medicinal resources (e.g. biochemical products, mod| Mechanical energy
& Ornamental resources (e g artisan work, decorative |Regulation & Mediation of waste, toxics and other nuisances | Mediation by biota
REGULATING SERVICES Maintenance —
Mediation by ecosystems
7 Air guality regulation (e.g. capturing (fine)dust, cheq
Mediation of fl Mass fl
8 Climate regulation (incl. C-sequestration, influence g LIRHICILT ass rTows
Liquid flows
9 Moderation of extreme events (e.g. storm protection| -
- : — Gaseous / air flows
10 Regulation of water flows (e.g natural drainage, irrig Maintenance of physical, chemical, biological |Lifecycle maintenance, habitat and gene pool protection
11 Waste treatment (especially water purification) conditions
12 Erosion prevention Pest and disease control
13 Maintenance of soil fertility (incl. soil formation) Soil formation and composition
14 Pollination Water conditions
15 Biological control (e.g. seed dispersal. pest and dizea Atmospheric composition and climate regulation
HABITAT SERVICES Cultural Physical and intellectual interactions with Physical and experiential interactions
16 Maintenance of life cycles of migratory species (inc ecosystems and land-/seascapes
17 Maintenance of genetic diversity (especially gene pq [environmental settings]
= = Intellectual and representational interactions
CULTURAL SERVICES - - X " - .. :
Spiritual, symbolic and other interactions with [Spiritual and/or emblematic
18 [Reiheficinformation ecosystems and land-/seascapes
19 Opportunities for recreation & tourism [environmental settings]
20 Inspiration for culture, art and design Other cultural outputs
21 Spiritual experience

Information for cognitive development

...from «benefit» to «ecosystem contribution»
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Biophysical structure

Functions
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Cascade model and complexity

Biophysical
structure

Functions

Benefits
final output
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Provisioning services

Provisioning services

Biomass provisioning

Genetic material services

Water supply

Selected ecosystem services (reference list)

Crop provisioning

Grazed biomass provisioning
Livestock provisioning services
Aquaculture provisioning services

Wood provisioning services

Wild fish and other natural aquatic
biomass provisioning services
Wild animals, plants and other
biomass provisioning services

Other provisioning services

Examples

¢y

wild plants
and animals

cultivated plants

reared animals

Genetic

material

from plants from animals
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Regulating and maintenance services

Regulating and maintenance services
Global climate regulation services
Rainfall pattern regulation services
Local (micro and meso) climate regulation services
Air filtration services
Soil quality regulation services
Soil and sediment retention services
Solid waste remediation services
Water purification services
Water flow regulation services
Flood control services
Storm mitigation services
Noise attentuation services
Pollination services
Biological control services
Nursery population & habitat maintenance services

Other regulating and maintenance services
10

Examples

mediation of ‘

wastes

O

Transformation of biochemical (and
physical) inputs to ecosystems

regulation of

flows

&,&
Regulation of baseline
flows and extreme events

.- W

R \6, “7'

Lifecycle maintenance,
gene pool protection

European
Commission




Cultural services
Examples

b , y actic
Cultural services with living systems

Recreation-related services

Visual amenity services '.
Education, scientific and research services ﬁ ~

Spiritual, artistic and symbolic services

Other cultural services Physical and experiential Intellectual and
interactions representative interactions

European
Commission
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Ecosystem «supply» and ecosystem «actual flow»

what ecosystems can provide ©—e %“ M %
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Ecosystem «supply» and ecosystem «actual flow»

what ecosystems can provide what humans (economy and society) need
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Example #1
crop pollination

cannot be used to fill the
Supply and Use table

can be used to fill the
Supply and Use table

—
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Example # 2
on-site soll retention

(7 -
Soil Retention Potential
2012 (dimensionless)

[I<=02
| 102-04
[0 0.4-0.6
I 06-0.8
mo7-1
I No data

cannot be used to fill the
Supply and Use table

can be used to fill the
Supply and Use table
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"Jei% Flood control poteNgi

Example # 3 B
flood control = ey T

I 5001-10 000

cannot be used to fill the
Supply and Use table

can be used to fill the
Supply and Use table
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Intermediate or final?

Agricultural sector
Cropland

~O- ©—e

K pollination
T water

—_ & supply
L feo=-

\V/ C& crop provision
RV | i
Zo soil retention
ron

intermediate services

final service
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Agricultural sector

=

Cropland

o s.o."l retention ©—®
individual assessment

water supply —

individual assessment

crop pollination
individual assessment

]

final service
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Intermediate or final?
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Cropland

Agricultural sector

pollination

f@) = o

crop provision

o soil retention
Foy

% pollination

o
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Intermediate or final?

River and lake Cropland  Grassland =~ Woodland ... River and lake

i
[ ) .
= river retention

fnter-;cosysfizf\ /" basin retention N\ %
@

/

-

the role of basin is intermediate the role of basin is final
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Intermediate or final?

basin and river
retention
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Ecosystem Types and Ecosystem Services

Ecosystem Type

Agricultural
land

Forest

Wetland

Inland waters

pollination

2 per ecosystem
service

flood control

water purification

Ecosystem services

recreation

2 per ecosystem
asset

22
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Supply Table

23

Selected ecosystem types (based on Level 3 - EFG of the IUCN Global Ecosystem Typology)
Terrestrial Freshwater Marine
T2 Temperate-boreal forests -
T1 Tropical-subtropical forests and woodlends ” F1 - M| . | M1

Tropical heath forests

b

Derivied semi-natural pastures and old fields

Permanent upland streams

Intormittantly closed and open kes and lagoons | 3

Saagrass meadows

Comtal satmarshes and reedbeds

UNITS OF

Aquaculture provisioning services

'Wild fish and other natural aquatic
biomass provisioning services
Wild animals, plants and other
biomass pr

Genetic material services

Water supply

Other provisioning services

Regulating and maintenance services.

Global climate regulation services

Rainfall pattern regulation services

Local (micro and meso) climate regulation services

Soil quality regulation services

Soil and sediment retention services

Solid waste remediation services

Water purification services

Flood control services ]

Storm mitigation services |

Nolse attentuation services

| Pollinationsenviees |

Biological control services

Nursery population & habitat maintenance services

Other and maintenance services
Cuttural

Recreation-related services

Visusl smenity services |

Education, scientific and research services

‘Spiritual, artistic and symbolic services

Other cultural services

E Deciduous temper ate forests.

i
2
£
b

M1l

|Total Supply resident ecosystem assets

|$upﬂy from non-resident ecosystem assets - Imports

[Total Supply ecosystem services

[TOTAL SUPPLY
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Supply Table

cted ecosystem services (reference list)
ovisioning services
Blomass provisioning

Crop provisioning

Grazed biomass provisioning
Livestock provisioning services
Aguaculture provisioning service]
‘Wood provisioning services

Wild fish and other natural aqua
biomass provisioning services
Wild snimals, plants and other
biomass provisioning services

Genetic material services

‘Water supply

Other provisioning services

and maintenance services
Global climate regulation services
Rainfall pattern regulation services
Local (micro and meso) climate regulation services
Al filtration services
Soil quality regulation services
Soil and sediment retention services
Solid waste remedistion services
‘Water purification services
‘Water flow regul ation services
Flood control services
Storm mitigation services
Nelse attentuation services
Pollination services
Biological control services

& habitat
and

Recreation-related services

Visual amenity services

Education, scientific and research services
Spiritual, artistic and symbaolic services

UNITS OF

oa

A

Provisioning services

Biomass provisioning Crop provisioning

Grazed biomass provisioning
Livestock provisioning services
Aquaculture provisioning services

Wood provisioning services

Wild fish and other natural aguatic
biomass provisioning services
Wild animals, plants and other
biomass provisioning services

Genetic material services
Water supply

Other provisioning services

Regulating and maintenance services

Global climate regulation services

Rainfall pattern regulation services

Local (micro and meso) climate regulation services
Ajr filtration services

Soil quality regulation services

Soil and sediment retention services

Solid waste remediation services

Water purification services

Water flow regulation services

Flood control services

Storm mitigation services

MNoise attentuation services

Pollination services

Biological control services

Mursery population & habitat maintenance services

Other regulating and maintenance services

Cultural services

Recreation-related services

Visual amenity services

Education, scientific and research services
Spiritual, artistic and symbolic services

Other cultural services

- EFG of the IUCN Global Ecosystem Typology)

Freshwater Marine
R
B
i ;
) 3
e i
E § H H
i3] |3 :
H i : § 2
® - E ‘E
& | ¥ HIR K
T75 Fla - FM13 M1 MFT13

Total Supply resident ecosystem assets

lSupplv from non-resident ecosystem assets - Imports

Total Supply ecosystem services

TOTAL SUPPLY
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Supply Table
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Example of Supply table for Europe
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crop provision (1,000
tonne

timber provision (1,000 m3
crop pollination (1,000

tonne

soil retention (mlin tonne,

carbon sequestration (mlin

tonne

flood control (1,000

hectare

water purification (1,000

tonne

habitat & species

maintenance (miln euro

nature-based recreation
1,000 nbr visits,

P
[
Woodland & o
forest -‘% -c% E g
he) © - © ‘_“
B 5 2% z & 38 5 33
c o n G o= = [ < o o 8 & W T
& o o == @ = =S =0 @ 8o o
£ o 8 §_S £ g 8 = 8P I 3
) O O ZL0 0 = il n 1% O = =
93,936 93,936
885 885
10,447 10,447
1,115 1,115
; _ ; Sl : _ - NA NA 306
26 313 767 2,923 67 72 0,2 NA NA 4,170
510 13,882 2,314 Sl 73 154 45 216 20,166
NA 15,731 4 473 52 683 1,250 385 689 NA 35,660
66 3,279 6,237 e 1,971 2,318 1,058 778 220 40,125
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Use Table

Selected ecosystem types (based on Level 3 - EFG of the IUCN Global Ecosystem Typology) |
Selected ic units Marine
nw.mﬂ'ﬁmﬂmihm_ ™ | AR | o | FM1| M| . | MFT1
Selected industries ~ 3nd woodlands
-4
: TR il ||}
gl 218 |g]|8 : : : 3 g | g
3 |31 .EE i F E 2 H s | 83
HAHEEHRE Pl | TR IHHE
13 g |2 é_aiii‘ " 2 i) 3 Il g%
P EHRHLHHHIB B IR THEHAREHHE
E»H.’E.—‘f?ﬁis!ﬁifigg flis I IEIHE
E ? SlEas¥e|s| 2|6 z B 7 ;E gE ] !zgrm
HHHHHEH HHHEHH I R AR H AR EHE
UNITS OF l 3 E[ |2 3 EE
USE MEASURE 2 e 2| tia T2 (T3 | e [T2a[m2| - | T28 s | fFi1 | _ |ewm3|mna| - fwms| 2 e | e
Selected ecosystem services reference list)
Pravisioning services

Biomass provisioning  Crop provisioning
Grazed biomass provisioning
Uvestock provisioning services
Agquaculture provisioning services
Wood provisioning services

Wild fish and other natural aquatic
biomass provisioning services
Wild animals, plants and other
biomass provisioning services

Genetic material services

Water supply

Other provisioning services

Regulating and maintenance services

Global climate regulation services

Rainfall pattern regul ation services

Local (micro and meso) climate regul ation services
Ar filration services

Soil guality regulation services

Soll and sediment retention services

Solid waste remediation services

Water purification services

Water flow regul ation services

Flood control services

Storm mitigation services

Noise attentuation services

Pollination services

Biclogical control services

Nursery population & habitat maintenance services
Other regulating and maintenance services

Cultural services
Recreation-related services
Visual amenity services
Education, scientific and research services

Spiritual, artistic and symbolic services European
27 Other cultural services commission




Provisioning services
Biomass provisioning Crop provisioning

U Se Tab I e Grazed biomass provisioning

Livestock provisioning services

Aquaculture provisioning services | EFG of the IUCN Global Ecosystem Typology) |
Selected ec Marine
Wood provisioning services
- ” F1 - M1 | M1 - MFT1
Selected industries
- Wild fish and other natural aguatic
5 3‘5_ biomass provisioning services E
g T Wild animals, plants and other 3 i 2
- o o
H g : biomass provisioning services g 3 .| 8 g
T |2 5 P
® - § Genetic material services % : § § 5 ﬁ E
] = o 13 L]
E 8 §1 Water supply i § g E § g i
®18 ',.'.« -
@ - 5|12 |8 Other provisioning services E % é E 8|2 8
2 > 1] E % 2 - 3 -
| B |s| 2 S |E s E ] 5 | € B w
E 2l Z|5E2 i 5| ® HR K
2 E 2|5 =z 3z i | & 2 | 51 & ; 5 ] 3
UNITS OF Regulating and maintenance services E BIE
s | Faa | [eva3fma| _ |wrma| 2 el e

Global climate regulation services

cted ecosystem services (reference list)

| Blomass provisioning | Crop provisioning Rainfall pattern regulation services
et s Local (micro and meso) climate regulation services
Uvestock provisioning services

Agquaculture provisioning service

Wood provisioning services

Air filtration services

16 i o e st s Soil quality regulation services
biomass provisioning services
Wild animals, plants and other
biomass provisioning services

Soll and sediment retention services

Solid waste remediation services
Genetic material services

Water supply
Other provisioning services

Water purification services

Water flow regulation services
and maintenance services

Global climate regulation services

Rainfall pattern regul ation services

Local (micro and meso) climate regul ation services

Air filtration services Noise attentuation services

Soil quality regulation services

::;:::m:ﬁ::‘zm ..“ Pollination services

Water purification services - Biological control services

::‘;:::::: e . Mursery population & habitat maintenance services
I Other regulating and maintenance services

Pollination services

Flood control services

coe B4

Storm mitigation services

Biclogical control services.
Nursery populstion & habitat maintenance services Cultl.lrﬂ services
Other regulating and maintenance services
Recreation-related services
tural services

Recreation-related services

Visual amenity services

Education, scientific and research services

Spiritual, artistic and symbolic services

Visual amenity services

Education, scientific and research services
European

Spiritual, artistic and symbolic services -atl
Commission
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Use Table

USE

UNITS OF
MEASURE

types (based on Level 3 - EFG of the IUCN Global Ecosystem Typology)

Selected economic units Terrestrial Freshwater Marine
T1 Tropical-subtropical forests 'I'].T!m:;mtml:ﬂ'!ﬁl - Al F1 FMml [ M1 - MFT1
Selected industries
® o
E| g . z .
: | § i ; i '
g |y 2 2|8 E| 3 : H g 3
CRREE: 5% - g H s 3
g £ - § 2 ; PlE ] ; E 5 3
a3 S| < E ] % 3 §
r £ 2 ] : g % Tle| B E E = LI : 1
LI i HHHE HE T HEE HEIN N
s ] 2 z B g
g ople |28 £ Els| 8|52 B s| 2 i - i %
g T 3 - z 2 T = g = § 5 E E i |3
5 gl EIE ¢ g 1E1HEE EIE IR IR R 1B 2 il £ :
E 5| £ Z|EgsE 5 z| & 5 N 74| 2 i iz 3
T z k] 1
5 2|5 E|Ess HHHEIEIEIE } g g ? §8| & § 5|8 HE 8
-] £
Ti1 12 T13 Ti4 T2.1 T2.2 - T26 75 Fl1 FM13 (M1.1| _ |MFT13

Total use resident ecosystem assets

Exports - intermediate services

Total Use by ecosystem assets

TOTAL USE

Selected emsystem services (reference list)
Prowisioning servites

Biomass provisioning  Crop provisioning

Grazed biomass provisioning

Livestock provisioning services
Aiacultine provisioning serices

Wood provisioning services

Wild fish and other natural aguatic
biomass provisioning services
Wild animals, plants and other
biomass provisioning services

Genetic material services
Water supply
Other provisioning services

Regulsting and maintenante services

Global climate regul ation servioes

Rainfall pattern regulation services

Local {micro and mese) climate regulation services
Adrfilration sendiees

Soil quality regulation serices

Soil and sediment retention services

Solid waste remediation services

Water purification derviced

Water flow regulation services

Flood control services

Storm mitigati on services

Noise attentiation Lervices

Pollination services

Biclogical contred services

Nursery popul ation & habitat maintenance services
Other regulati ng and maintenance services

Cultural services

Recreati on-rel ated cervices

Visual amenity services

Education, scientific and research services
Spiritual, artistic and symbolic services
Other cultural serviees

Selected economic units

Agriculture

ing

5

nd quarry

ining a

Forestry
Fisheries

M

Manufacturing

Electricity, gas, steam and air con

supply

sewerage, waste

'
’

Water supply

P

management and remediation activiti

Services

Other industries

Government consumption

Household consumption

Exports - final ecosystem services

Total Industry

Total use by resident economic units

Total Use by economic units
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official statistics ! |

Methodology for the assessment | pernedgrom

Summary of the nine ES assessed in INCA with respect to the degree of complexity. Colors
represent: easy (green); relatively easy (yellow); relatively complex (orange); complex (red). A fast-
track approach indicates green cells in both biophysical assessment and monetary evaluation

Ecosystem services Biophysical assessment Monetary valuation
Crop provision Modelling ratio to be applied to Adapted market price: dataset available (no

existing raw data need for modelling)

Physical terms

Crop pollination Modelling ratio to be applied to Adapted market price: dataset available (no

existing raw data need for modelling) Monetary terms
Soil retention Modelling raw data without spatial flow Replacement cost and market price: moderate l

dependency processing
Flood control

supply table use table

Water purification Ecosystem types| Economic units

Ecosystem services

provisioning
Carbon sequestration regulation

maintenance

cultural
Habitat and species Modelling raw data without spatial flow

maintenance dependency

Nature-based recreation = Modelling raw data without spatial flow
dependency

European
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Sources for the examples: INCA project

JRC TECHNICAL REPORT

Ecosystem Services Accounting — Part Il
Pilot accounts for habitat and species
maintenance, on-site soil retention and
water purification

Regort on the Krowlecge inmovation Proyect on on
ntegroted system for Nosvol (apdol Acoountvg ar the BV
(KIP INCA

Ansarate Ls tte Teos vedectn Taard Cavie
S msa e e el dgsada. Wi 0 das Mive
Porvt rww Growes Cae Sega Seg Meranls Dad
Vs Meyi o Al BN e T M
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Accounting for
ecosystems and their services
in the European Union

anca) | 2021 edition

Final report from phase Il

of the INCA project aiming

to develop a pilot for

£ \ an integrated system of
, ecosystem accounts for the EU

European STATISTICAL
Commission REPORTS

eurostatd

REERN

A& 3)‘ H

Ry 7% Ecosystem Services
Volume 35, February 2019, Pages 116-129

ELSEVIER

Beyond the economic boundaries to account for
ecosystem services

Ecologically Intermediate and Economically Final: The

Role of the Ecosystem Services Framework in
Measuring Sustainability in Agri-Food Systems

ot B

"
I '._.

‘:‘-.;'\; w4

S P . .

P ¥t Environmental Impact Assessment Review
_&_&m Volume 80, January 2020, 106317

ELSEVIER

The theoretical frameworks behind integrated
environmental, ecosystem, and economic
accounting systems and their classifications
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Thank you

European
Commission
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