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Developing CICES (V5.0) for accounting purposes

e Retain hierarchical structure that seeks to be
comprehensive in terms of ecosystem services.

* Focus on the outputs of living systems (but do not
exclude the possibility of including abiotic
outputs).

* Since ecosystem services are at the interface
between nature and society, definitions depend
on understanding which ecological properties
and behaviours are useful to people



Developing CICES (V5.0)

Section Division Group Class Simple Ecological | Use clause | Example | Example
descriptor| clause Service Benefit
Provision- | Biomass Nutrition | Wild Food Parts of ...that can Standing | Jam
ing from plants, from wild | the be crop of
ecosystems algae and plants standing harvested wild
their crop of a and used berries
outputs non- as raw
cultivated | material
plant for the
species... production
of food

Example definition

structure proposed in
V5.0
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V5.0

Section Division Group Class Ch
Provisioning | Biomass from Nutrition Cultivated plants, algae, and their outputs d nges
ecosystems . .
Reared animals and the
Terminology for Division and
Animd
Group transposed to allow
Materials Fibres a . .
aggregation by use categories at
Group level
Energy classes under water
Energy added
Water from Nutrition
ecosystems Ground wate
Materials Surface water for non-drinking purposes
Ground water for non-drinking purposes
Energy Terrestrial water bodies
Marine and ocastal water bodies
Other types of

provisioning service




Section Division Group Class V5 O
Regulation & Mediation of ediation of waste, toxic Bio-remediation by micro-organisms, algae, plants, and :
Maintenance I;;?Z?:aTlcal or Filtration/sequestration/storage/accumulation by micr Ch d nges

! Y plants, and animals
impacts and
nuisances Dilution/s
Mediation of
Structure simplified at Division
level:
Regulation of Regulation of flows . .
physical, e Separation of biota and
hemical, .
i ecosystems in V4.3has been
conditions dropped
Flows are part of regulation of
Lifecycle maintenance, physical, chemical and biological
habitat and gene pool

conditions

protection

Pest and disease control

Disease'®

Soil formation and Weathering processes
composition

Decomposition and fixing processes

Water conditions Chemical condition of freshwaters

Chemical condition of salt waters

Atmospheric composition Regulation of chemical composition of atmosphere
and conditions

Regulation of temperature and humidity, incl. ventilation &transpiration

Other




V5.0

Section

Division

Changes

Class

Cultural

Direct, in-situ and
outdoor
interactions that
depend on
presence in the
environmental
setting

Intellectual and
representative
interactions with
natural environment

Characteristics of settings that

Indirect, remote,
often indoor
interactions that do
not require
presence in the
environmental
setting

Spiritual, symbolic and

other interactions with

natural environment

Other

Existence

provide opportunities for health,

Structure simplified at Division
level:

e Distinguishes direct (in-situ
interactions) from remote.
Terminology emphasises the
opportunities that ecosystems
offer to derive cultural goods
and benefits

Bequest

Other types of
cultural setting and
interaction




Hierarchical structure

* Designed to allow aggregation to:

— Support generalisation by merging classes (e.g. single
reporting category for ‘Physical and experiential
interactions with natural environment’

— Cope with partial information (e.g. where no
information is available to split use of crops for food,
materials or energy)

e Butitis important to make the distinction

between a classification (definition) and a

reporting structure



The place of CICES in ecosystem
accounts

* CICES intended to bridge between accounts

for supp

y and use....
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capacity

/A

1. Ecosystem
extent account

2a. Ecosystem
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2b. Ecosystem
-> Services supply
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structure that
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& elements

_____________________

The Social and Economic System

Modular system

- . osuer
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The place of CICES in ecosystem

* CICES intended to bridge between accounts

for supply and use....

accounts

o SR R R Ly
e o o e T

Contents lists available at ScienceDirect

L

Table 1
Overview of selected ES, ES indicators and characteristics (section, division, class after CICES 4.3 ). For indicator choice see Section 2.5.
Section Division Class ES specification Capacity indicator Flow indicator L
Table 2
Absolute capacity-flow-balance per vegetation type for four selected ES.
Vegetation type (ecosystem functional unit) Timber harvest Moose hunting Sheep grazing Snow slide
prevention
Area (ha) SUM (m? yr-1) Area (ha) SLIMV (4 Area (ha) SUM (# Areaiha)
animals yr-1) animals yr-1)
Coniferous forest (dense) 55,608 541671 0 —70 0 22,373 3101
Coniferous and mixed forest{open) 40,427 277,715 0 —41 ] 13,961 1403
T Lichen rich pine forest 16,732 50,428 0 -1 0 1893 590
. Low herb broadleaved forest 17,399 121,435 0 -17 0 10,116 491
Tall-fern and tall-herb broadleaved forest G287 74,220 0 -9 0 3784 255
q  Bilberry birch forest 55,483 281674 0 —42 0 23211 1261
Cowberry birch forest 10,808 34,537 0 —B 0 3094 308
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Using CICES to make the links

Section
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Using CICES to making the links...

TEEE
0.00 Food
0.00 “Waker

0.00 Raw rmaterials, medicinal resources
0.00 Genetic materials
1000000 wWaste treatment {water purification), air quality reqgulation

Hazard regulation

0.00 Spiritual and religious walues :
Disease and pests

0.00 Biomass-based energy sources 0.00 Mo equivalent

0,00 Erosion prevention .
0.00 Regulation of water Aows, regulatio 0.00 Food
0.00 Pollination DIEIIZI wWaker
0.00 Biological control 0.00 Fibre, Timber. O tal. Biachemical
0.00 Maintenance of sail Fertility DIDD Gle;eei:iclmateé;ialgnamen Al Blachemica
ggg Egcqr::t?;nrzﬁsligﬁﬁsm OO0 ' ater puriFication and water kreatment, air quality regulation
0,00 Inspiration For culture, art and desic ggg Eoflnn reg'l"l‘?.t'c'n HEA
0.00 Information and cognitive developm DIEIIZI Puiilferltgaeﬁua fon 0,00 Craps
0.00 Mo equivalent 0.00 Pest requlation 0,00 Livestockfaquaculture
0.00 Diseass regulation 0.00 Fish . .
0.00 Sail Farmation (supparting servic 0.00 Trees, Standing vegetgation and Peat
(] 0,00 Atmospheric regulation 0.00 twater supply
Group 5] 0.00 Ar quality regulation 0,00 il species diversity
0.00 Biomase 0.00 Recreation and ecotourism ggg Eﬂ;';?enmentd Settings
0.00 ‘Water 0.00 Knowledge systems and educati IZI:IZIIZI
0.00
0.00

0.00 Mechanical energy Pallination
NSNS Mediation by bioka 0,00 Moise
Mediation by ecosystems 33,33 Water quality
Mass Flows 33.33 Soil quality
Ligquid FIDws. 33,33 Air quality
Gaseous [ air Aows 0,00 Mo equivalent

Lifecycle maintenance, habitat and gene pool protection
Pest and disease contral
Soil formation and compaosition

‘Water conditions

Atmospheric composition and climate requlation
Pheysical and experiential interactions
Intellectual and representative interactions
Spiritual and/or emblematic

Other culkural oukputs

oo o0
CcooocooooooooDo
ScooScocaoocoaoca




0.00 water conditions
0.00 Atmospheric composition and climate requlation
[e] 14,65 Physical and experiential interactions

Using CICES to mak

Why bother?
Reference or standard
Access to metric or

TEEE o o .
@ 5 Fond indicator library

g8.33
0.00
5.56 Raw rmaterials, medicinal resources
5,56 Genetic materials
0.00 ‘Waste treatment (water purification), air quality regulation
0.00 Erosion prevention
0.00 Requlation of water Flows, requlatio
0.00 Polination ' 833 C\?‘:’tir
0.00" Biological control 5l56 Fibre, Timber, Ornamental, Biochemical
0.00 Maintenance of sn_il Fertility 5l56 Genejtic mate;ials !
222? Egc?::!!?gnr:ﬁgl‘?;msm 0,00 tater purificatian and water treatment, air quality regulation
24,41 Inspiration for culture, art and desic ggg E{,gf;nrgeall";?igﬁn HEA [
17.09 Information and cognitive developm 000 PDIIinatiDl‘gu 0.00 Crops
14.65 Mo equivalent 0.00 Pest requlation 0.00 Livestockfaquaculture
0.00 Disease requlation 0,00 Fish _ .
0.00 Sail Formation {supporting servic 0.00 Trees, Standing vegetgation and Peat
0.00 Atmospheric regulation 0.00 Water supply

Grou 0,00 Air quality reguiation [ 100.00) wild species diversity

19,44 Biomase B ] 29,29 Recreation and ecatourism 0.00 Environmental Settings
DIEIEI water 21.97 Knowledge systems and educati ggg ﬁllmatde lati

. i i . azard requlatian
0.00 Biomass-based energy sources i:gg aﬂlrétsleaa?ednEEIIQIDUS values 0.00 Disease aEd pests
0.00 Mechanical energy ' 0.00 Pollination

0.00 Mediation by bioka 0,00 MNaise

0.00 Mediation by ecosystems 0.00 ‘Water quality

0,00 Mass Flows 0,00 Soil quality

0,00 Liquid ﬂaws. 0,00 Ajr quality

0,00 Gaseous | air Flows 0.00 Mo equivalent

0.00 Lifecycle maintenance, habitat and gene pool protection
0.00 Pest and disease control
0.00 Soil Farmation and composition

36,62 Intellectual and representative interactions
14.65 Spiritual and/or emblematic
14,65 Other cultural outputs




Using CICES alongside other systems

Welcome to the Final Ecosystem Goods
and Services Classification System
(FEGS-CS) website

Environmental |Environmental |Beneficiary Beneficiary FEGS ID Potentially FEGS Example Importance
Class Subclass Category Subcategory Number |Relevant NAICS
hd hd Code hd hd hd
Terrestrial Forests Agricultural Foresters 11.0107 113 open space le condis#@ns No equivalent (Land Accounts?)
(i.e., land) in which
trees grow and to
cultivate trees
Terrestrial Forests Commercial /  |Food Extractors [11.0201 113, 114, 311, flora garlicmustard, |edible organisms (i.e., |Wild plants and their outputs
Industrial 312,454 pawpaw, flowers, plants, etc.) or
blackberries, associated products
maple sap (i.e., fruit, greens,
tubers, berries, sap) for
commercial use or sale
Terrestrial Forests Commercial /  |Food Extractors |21.0201 113, 114, 311, fauna deer, bear, edible organisms (i.e., |Wild animals and their outputs
Industrial 312,454 rabbit, elk, birds, mammals,
grouse, turkey, |reptiles, etc.) for
boar commercial use or sale
Terrestrial Forests Commercial /  |Food Extractors |21.0201 113, 114, 311, fungi edible organisms (i.e., |Wild plants and their outputs
Industrial 312,454 mushrooms, shelf

Cross tabulations are possible,

recognizing that in some cases there
is no direct equivalences or many to
one relationships.... Translator could

be expanded

fungus, puffballs, etc.)
for commercial use or
sale

, 339, 424,
, 454

natural materials

rubber, lichens,
mosses

non-cultivated
ornamental products or
by-products (from
cultivation) used
ornamentally for
commercial use or sale

Wild plants and their outputs

L, 712, 713,
1,722

presence of the
environment

opportunity for
placement of
infrastructure and
reduced/increased risk
of erosion, fire, and
pest infestation on the
property

Fire Protection
Flood Protection
Wind Protection
Pest control
Disease control




Using CICES alongside other systems

There are 111 descriptors for
‘Importance’ in FEGS:

e 21 (~19%) do not have a CICES
class easily assigned to them....

But this includes environmental
classes ‘Atmosphere’ and ‘Ice

and Snow’; if we exclude those
11 (~10%) have no ‘easy’
assignment

* There are 12 (25%) CICES classes
not assigned |

01.01.01.01 Cultivated crops

01.01.01.02 Reared animals and their
outputs

01.03.01.01 Plant-based energy

| |Fesources

n space

01.03.01.02 Animal-based energy
resources

401.03.02.01 Animal-based mechanical

energy

02.02.02.01 Hydrological cycle and
water flow maintenance

102.02.03.02 Ventilation and

dtranspiration

02.03.01.02 Maintaining nursery
populations and habitats

ral materials|ru

02.03.05.01 Global climate regulation by
reduction of greenhouse gas
soncentrations

/f.03.05.02 Micro and regional climate
regulation

03.01.02.03 Heritage, cultural

03.01.02.04 Entertainment




Usmg CICES alongside other systems

medium for and conditions that support the
transportation of goods

medium for and conditions that support the
transportation of people

opportunity for placement of infrastructure

n sp3

opportunity for placement of infrastructure
and reduced/increased risk of subsidence and
sinkholes on the property

opportunity for the transportation of goods

opportunity for the transportation of people

opportunity to install power g?rm\

structures >
opportunity to install power generation
st uch as dams and wat i

ral n

suitab itions (i.e., land) in to grow
ual or perennial crops (NOT crops

themselves)

encel
iron

suitable conditions (i.e., land) in which trees
grow and to cultivate trees

suitable conditions (i.e., land) to graze livestock
suitable conditions (i.e., land) to hold livesto

ang [te the CAFO operation




Using CICES alongside other systems

Welcome to the Final Ecosystem Goods

.j and Services Classification System
¥ (FEGS-CS) website

Environmental |Environmental |Beneficiary Beneficiary FEGS ID Potentially FEGS Example ‘Importance ‘
Class Subclass Category Subcategory Number |R ° e
- - a
Terrestrial Forests Agricultural Foresters 11.0107 1 N E S‘ S ? ?
() ()
NESCS Four-Group Classification Structure (condensed)
Terrestrial Forests Commercial /  |Food Extractors [11.0201 1
Industrial 3
Environment SoiGrodctsolitat e Direct Use/Non-Use Direct User
{ es of Final ES
Water Use
Aquatic Flora « Extractive/ Consumptive Industries
Fauna Uses
3;“;:;““‘: WAL FI;m:Iof * In-Situ (Non-Ex_tractive.'
Terrestrial Forests Commercial /  |Food Extractors |21.0201 1 1] Atmospheric Components [ECosystem Non-Consumptive) Uses Households
Industrial 3 Soil | Services
Atmospheric Other Abiotic Natural Non-Use Government
Material .
Composite End-Products OLETEIED
Terrestrial Forests Commercial /  |Food Extractors |21.0201 1 P « Bequest
. Other End-Products
Industrial 3 \ J\
Cross tabulations are possible NESCS-S (Supply) NESCS-D (Demand)
’
.. . FEGS-CS FEGS-CS “types of FEGS-CS classifies “Beneficiaries” as
reCOgn|Z|ng that IN SOMe cases there (identical) FEGS”(classified what NESCS calls “fixed” “Use-User”

is no direct equivalences ,or many to
one or partial relationships....
Translator could be expanded

with some overlap,
trivial translation)

combinations— with much overlap,
but smaller FEGS-CS range

infrastructure and

reduced/increased risk |Pest control

of erosion, fire, and

pest infestation on the

property

Disease control




Conclusions: CICES Performance...

Enable focus on final ecosystem services but include potentially final ES

Devise structure and guidance to users in a way to avoid double counting,
i.e. categories should be mutually exclusive

Provide clear and precise definitions of categories and individual ES (Access to
library of metric/indicators used to characterise ES)

*J

Ensure that the classification covers all possible units of the items classified

Facilitate aggregation to higher-level categories in the set-up of the
classification (But distinguish reporting and classification functions)

Ensure full compatibility with, and links to, related statistical classifications
(e.g. ISIC) (Translator tools can be built using CICES to link to other systems)

*~J

Ensure time-series comparability between different versions over time
(There is backward compatibility from V5.0 to V4.3)

Consider ease of use and ease of maintenance in the design of the
classification (CICES updated on the basis of extensive user experience...)

©00 00006

*~J
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Conclusions: CICES Performance...

Enable focus on final ecosystem services but include potentially final ES
Proposal

Provic
librar
Ensu

An aspect of the ‘comparative work’ that

e Mmight arise from this workshop should be

classi

= ON the analysis of equivalences, and the

: testing of translator (cross-reference)

e.g.
(Ther tools based on CICES V5.0...
classi




