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Purpose of this exercise: 
As CICES was proposed in the MAES working group as a new standard for classifying ecosystem services (ESS

1
), 

staff of INBO and FUNDP attempted to modify the latest CICES classification (v.3) to Belgian conditions (CICES-
Be).  This list was sent to Belgian experts who showed interest in this topic.   Their feedback and suggestions 
greatly helped to improve the Belgian CICES classification, and what you find below is the third version of 
CICES-Be.   

The purpose of this exercise is to come with an ESS classification, which can be used as a basis for several 
applications, such as the upcoming ecosystem services (ESS) mapping exercise for Flanders and Walloon 
regions, valuations, PES-schemes, …   Depending on the need, the classification can be simplified (by adding 
certain classes together) or complicated (by splitting ESS in more detailed ESS).   However, the purpose is that – 
at the end of the day - all the applications in Belgium can refer to the original CICES-Be classification. This 
classification will also be published in the forthcoming BEES book.   

There is concern with many that we run the risk to end up with a classification that is not compatible with the 
European one.  The proposed classification shows quite a number of deviations with the original CICES 
classification, especially regarding ‘Regulation and Maintenance’ and ‘Cultural’ services. As this stage, this is not 
yet considered as a problem though, as CICES is still in development, and as we are in contact with the CICES 
coordinators (University of Nottingham and EEA). The Belgian input will also be considered for the next version 
of CICES.  When there is a final CICES version (this means accepted for the European 2014 reporting goal), the 
service classes and groups of CICES-Be will be adjusted to the international accepted CICES.   

When there is consensus for a Belgian CICES, there will be an explanatory text for each service type, and the list 
will be translated into French and Flemish. 

 
A few key CICES principles 
1. The proposal for CICES has been based on the proposition that any new classification has to be: 

 Consistent with accepted typologies of ecosystem goods and services currently being used in the 
international literature 

 Compatible with the design of Integrated Environmental and Economic Accounting methods being 
considered in the revision of SEEA 2003. 

2. Final outputs: CICES refer specifically to the ‘final’ outputs or products from ecological systems. That is, the 
things directly consumed or used by people. 

3. Hierarchical structure:  

 At the highest level are the three familiar ‘service themes’ of provisioning, regulating and 
maintenance, and cultural.   Below that are nested principle classes of service.  

 The labels of the classes used in CICES have been selected to be as generic as possible, so that 
other more specific or detailed categories can progressively be defined, according to the interests 
of the user/country.  

4. Not include so-called ‘supporting services’ originally defined in the MA: The supporting services are treated 
as part of the underlying structures, process and functions that characterise ecosystems. Since they are 
only indirectly consumed or used, and may simultaneously facilitate the output of many ‘final outputs’, it 
was considered that they were best dealt with in environmental accounts, in other ways. 

                                                 
1
  Although ecosystem services is often abbreviated as “ES” in the international literature, it can sometimes be confused 

with an abbreviation for “ecosystem”.  Therefore, the abbreviation of ESS is proposed for “ecosystem services” (ESD in 
Nederlands).   
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General comments related to a Belgian CICES: 

 Modifications: When inconsistencies were found, modifications were made; and when important ESS for 

Belgium were found lacking, new ESS were added (e.g. pastures for hobby animals, reduction of noise 

pollution).  They were marked as following:  

 All new wording compared to CICES v.3 were marked in blue font. 

 Deletions were marked like this.  

 Explanation for proposed changes and comments were added in the “comment boxes”.   

 Scale independence:   We realize that not all listed ESS are relevant for all scales.   However, we wanted to 
make a list comprehensive, so that it can be used as a checklist for different spatial scales.   For mapping on 
a regional scale, some ESS could/should be merged (resulting in a LU/LC –ESS matrix).  If an ESS assessment 
is conducted on a local scale, it might be necessary to add one more layer of detail. 

 Final outputs: In CICES only “final outputs” are included.  Final outputs are defined in CICES as products 
from ecological systems, which are directly consumed or used by people.  However, not all ESS in CICES can 
be considered final outputs.  Some ESS can be intermediate as well as final services, depending on the 
user.   For example, pollination is an intermediate ESS for the apple consumer, but a final service for the 
fruit grower.  For Belgium, we therefore propose the following strategy:  

o When a direct user can be identified for a certain ESS, this ESS is included in the below list (e.g. 
pollination for a fruit grower). 

o ESS which has no direct user, and thus are only intermediate services, are taken out of the Belgian 
CICES table and put in a separate table of ‘supporting services’ (e.g. pollination for natural vegetation). 

 Service vs benefits: The wording of the ESS is sometimes rather a benefit than a service (e.g. ESS scientific).  
An additional column of benefits is therefore added to clarify this issue. 

Ecosystem services: Defined here as “the direct contributions of ecosystems to human well-being”.  In other words, 
services are actually conceptualizations of the “useful things” ecosystems “do” for people.  

Benefits: Actual use of a good or service provides benefits to humans (nutrition, health, pleasure, etc.).  Benefits are 
the “positive change in wellbeing from the fulfilment of needs and wants”. Benefits are typically generated by 
ecosystem services in combination with other forms of capital like people, knowledge, or equipment, (e.g. 
hydroelectric power utilizes water regulation services of nature but also needs human engineering and concrete). 

 The benefits of a certain service can be manifold:  For example ESS “prey/products for recreational 
hunting, fishing or wild plant and animal”.   This ESS can provide the following benefits: nutrition, trophies, 
and recreation. That is why it comes back 2 times: once in provisioning and once in recreational ESS. 

 Disservices: They are not mentioned as a separate class, but for nearly every ESS there is a potential 
disservice, at least for one or more stakeholders.  

 Abiotic materials + renewable abiotic energies: This is quite controversial issue within Belgium and the 
CICES community.  They are included in CICES v.3, but in the proposal for CICES v.4, abiotic materials + 
renewable abiotic energies are left out.  It was proposed to wait the international discussion regarding this 
point. 

The contra arguments in Belgium are:  

o As for these services, there is no or hardly any biological process involved to generate the energy and 
the renewable abiotic energies, they are in fact outside the definition of ESS.  

o Wind, solar and tidal energy are 'undepletable', and therefore not very useful in the context of ESS 
analysis.  

o Wind and solar energy cannot be attributed to a certain service providing unit. 

The pro arguments are:  

o In mapping exercises and trade-off analysis, these abiotic services also play an important role.  
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o The "ecosystem", however poorly defined, consists of biotic and abiotic processes. Many services, such 
as flood control, hydrology related things but also water and air purification depend mainly or partly on 
abiotic structures and processes.  

o Maybe the ‘renewable’ aspect could be an argument? An ES is supposed to be delivered at a rate which 
can be sustained by the ecosystem. But there is no consensus about this renewal rate. We could say for 
instance, within 100 years renewable. This means basically that only sand extraction in dynamic rivers 
(where the sand stock is being renewed) will count as renewable abiotic material. Renewable energy 
sensu strictu comprises only biofuels, and maybe hydropower in rainfed systems.  

o Wind, solar, hydro, tidal energy can be attributed to a certain ecosystem type, dependent on solar 
orientation, topography, local climate etc.  

There seems to be consensus to exclude fossil fuels etc. (Cfr definition of De Groot et al 2002 : Given these 
restrictions, important non-renewable natural mineral resources like gold, iron, diamonds, and oil are 
excluded from this list.)  

 When CICES ESS were too much related to each other, they were combined into 1 ESS type (e.g. soil fertility 
& soil structure into “soil fertility”, bioremediation by plants and by micro-organisms into 
“bioremediation”).  

 Process versus service:   Some of the CICES ESS are too much split up based on processes (e.g. 
bioremediation using plants & bioremediation micro-organisms; dilution/filtration/sequestration & 
absorption).   We feel that ESS should not be split up according processes, but rather based on the type of 
service they provide.  

 Cultural services: There was a question about the place of the following topics within the classification: 

bequest values (importance for future generations); insurance values (capacity to maintain a sustained flow 

of benefits); existence values (right of existence of other species).   This is actually part of a valuation 

analysis, and they could be applied to all the below services.  Therefore, we propose not to include them in 

a Belgian CICES. 

 ESS of the North Sea: There was concern that marine ESS are not well covered in the below proposal.   We 

felt that all services of the sea could be covered by the proposed list of services, but if some are missing, 

please let us know.  

 What to do with diversity of crop genetic resources? 
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Adapted ESS classification for Belgium 
 

Theme/ 
Section 

Service 
class / 

Division 

Service Group / 
Group 

Service Type / 
Class 

Examples Benefits 
(non exhaustive) 
Availability of: 

P
ro

vi
si

o
n

in
g

 

Nutrition Terrestrial  
plants and 
animals for food  

Commercial crops Cereals, vegetables 

Food  

Kitchen garden crops Vegetables 

Land-based commercial livestock and dairy 
products 

Dairy and meat cows, 
free-range chickens,...  

Hobby animals for meat and dairy products Sheep, goat, chicken, 
rabbit, eggs 

Edible wild plants and animals (and their 
products)  

Game catch, honey, 
mushrooms, berries, 
nettles for the soup 

Freshwater  
plants and 
animals for food 

Wild freshwater fish Commercial fishing, 
hobby fishing   

Cultivated freshwater fish Aquaculture  

 
Edible fresh water plants Water cress  

 
Marine  
algae and 
animals for food  

Sea fish & shellfish Commercial fishing, 
hobby fishing 

 Cultivated seafood & shellfish Mussel culture 

 Edible algae Macro and microalgae 

Water 
supply 

Potable water  
 

Drinking water provision Springs, ground water, 
wells, reservoirs, 
aquifers 

Drinking water 

Non-potable 
water  

Water provision for production processes & 
hygiene   

Springs, ground water, 
wells, reservoirs 

Irrigation, industrial 
production, cooling, 
bathing 

Materials Biotic materials Plant fibres  Timber, wood for paper,  
flax, straw Fibres & animal 

materials  Animal fibres and materials Skin, wool, leather, 
gelatine, bones 

 Organic fertilizers Manure, algae Fertilizers 

 Fodder and forage Maize, grasses Food for animal 
raising 

 Ornamental plants & animals Bulbs, cut flowers, 
decorative plants, shells, 
feathers, pearls 

Ornamental plants & 
animal products 

 Genetic resources Wild species for 
breeding programs 

Improved breeds, 
biotech applications 

 Medicinal and cosmetic resources Bio-prospecting, test 
organisms 

Medicines, cosmetics 

  

Energy Biomass-based 
energy 
 

Energy crops Poplar and willow trees, 
fuel wood, yellow 
mustard, wheat, 
beetroot 

Energy 

Animal-based energy resources  Dung, fat, oils, biogas 
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Them
e 

Service 
Class 

Service Group Service Type Examples Benefits 
(non exhaustive) 

R
eg

u
la

ti
o

n
 a

n
d

 M
ai

n
te

n
an

ce
 -

 

Regulation 
of wastes, 
pollution 

and 
nutrients 

Soil pollution 
remediation 
 

Bioremediation using plants & micro-
organisms 

 

Phyto-
accumulation/degradation/
stabilization of polluted 
soils, biological 
degradation of organic 
wastes, filtration by 
molloscs 

Less polluted soils 

Water quality 
regulation 

Water purification and oxygenation Waste water purification 
by wetlands, lagooning 

Improved water quality 
Nutrient regulation in aquatic systems Nutrient retention in buffer 

strips,  nutrient regulation 
in water bodies, estuaries 
and coastal zones 

Air quality 
regulation 

Capturing (fine) dust, chemicals and 
smells by vegetation 

 
Improved air quality 

Noise 
regulation  

Reduction of noise pollution  Vegetative buffers, 
landscape structures  

Quieter environment 

 
Water & 
mass flow 
regulation 

 

Water and soil 
stability 

Stabilisation of water levels Groundwater stabilisation, 
base flow regulation 

Navigation by stable 
water levels, drought 
prevention, protection 
against salt intrusion, 
hydro-power 

Gravity flow protection (e.g. creep) 
 

Roots of large trees 
stabilizing slopes 

Land stability  

Protection 
against peak 
events 

Protection against water and wind 
erosion 

Cover crops, buffer strips, 
vegetation along the 
hydrological network, 
woodlands,  

Mudflow protection 
less dredging costs, 
less impact of wind 
erosion 

Natural flood protection & sediment 
regulation 
 

Natural flood plains, 
wetlands  

Flood safety, less 
dredging costs, 
navigation 

Coastal protection to wave and currents 
energy  

Protection by dunes and 
marshlands against waves 
& sea level rise 

Coastal safety 

Regulation 
of climate  

 

Atmospheric 
regulation  

Global climate regulation (incl. C-
sequestration and stock) 

Regulation of atmospheric 
composition & hydrological 
cycle 

More stable global 
climate 

Regional 
climate 
regulation  

Regional climate regulation Modifying regional 
temperature, humidity, 
Maintenance of regional 
precipitation patterns  

More stable regional 
climate 

Local climate 
regulation 

Rural micro-climatic regulation Windbreaks, shelter belts, 
shading trees 

Buffered micro-climate 

Urban micro-climatic regulation Ventilation created by 
vegetation structure 

Regulation 
of biotic 

environment 

Regulation of 
agriculture,  
forest & fishery 
production 
 
  

Regulation of soil fertility & soil structure Green mulches, N-fixing 
plants, soil organisms Fertile soils 

Pollination Pollination by bees  
Better fruit setting 

Seed dispersal   Seed dispersal in forestry 
by animals 

Improved tree 
propagation 

Pest and disease control Beetle banks, hedgerows, 
vegetation strips, 
heterogeneous 
landscapes, agroforestry 

Better health of 
agricultural plants and 
animals 

Spawning grounds and habitat for 
migrating fishes  

Wetlands providing 
spawning grounds 

Bigger commercial 
fish and shellfish 
population  

Regulation 
invasive 
species 

Control of (alien and/or local) invasive 
species 

By competing plants and 
animal species 

Reduced impact of 
undesirable invasive 
species 

Regulation  
human 
diseases 

Control of nature-borne human diseases  Diversity of plants and 
animals result in dilution of 
competition with vectors  

Better human health 
Better control of certain diseases by 
exposure to nature 

Less susceptible to  
allergies, better resistance 
to infections 
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Theme Service 
Class 

Service Group Service Type Examples Benefits 
(non-exhaustive) 
Possibility for: 

C
u

lt
u

ra
l 

Recreation Non-rival 
recreation 

Landscape for recreational activities  Nature/space for hiking  Nature-bound sports 
& recreation: 
mountain biking, 
surfing, children play 

Attractive, charismatic or iconic wildlife & 
landscapes 

Area of outstanding 
natural beauty, lakes 
and rivers, rare species, 
natural smells & noises 

Eco-tourism, bird 
watching, nature 
photographing, 
conservation activities 

Rival recreation  Species and biological products for collecting, 
hunting & fishing  

Availability of wild 
plants, berries, 
mushrooms, fish and 
game  

Recreation by 
collecting, hunting and 
angling; connecting 
with own environment 

Area for land-consuming recreation Pastures for riding 
horses and ponies, 
private gardens, golf 
courses  

Recreation by raising 
and riding horses, 
relax in private 
gardens  

Experiential Social Pleasant environment for living and working Green space close to 
residential areas 

Better living & working 
environment, physical, 
psychical and motoric 
development of 
children 

Locations for social interaction Beaches, pick-nick 
spots, shading trees, 
nature reserves, forests, 
parks 

Community activities 

Cultural Cultural and symbolic landscapes and species Heath and pine forests, 
typical landscape 
elements or green areas 

Sense of place/ 
identity, cultural 
heritage, folklore 

Source of artistic inspiration Landscapes commonly 
used for paintings 

Arts, design & 
architecture inspired 
by nature 

Mental Locations conducive for mental health 
(therapeutic value)  

Tranquillity, isolation  Improved mental 
health, better recovery 
from stress 

Places and species spiritual and mental 
inspiration 

Natural springs, forest 
and trees, naturalness 

Spiritual experiences 

Intellectual 
Information & 
knowledge 

Information for cognitive development Locations for children to 
interact with nature, 
Subject matter for 
wildlife programmes and 
books, environmental 
awareness programs  

Nature education  

Information for scientific development Pollen record, tree ring 
record, genetic patterns 

Knowledge about our 
environment 

 
Abiotic ESS: Under discussion to include or not 

 
Abiotic materials Mineral resources  

Renewable abiotic Natural energy 
sources  

Wind 

Hydro 

Solar 

Waves and tides 

Thermal 
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Overview of supporting ecosystem services (outside CICES) 
 
This list is not yet exhaustive, and should be checked by applying the ESS-cascade for each individual ESS. 
Supporting services is a category comprising ‘every function and structure’ somehow involved in sustaining 
service flow, providing resilience, energy and substrate. In other words, nearly “all biodiversity” or nearly 
“everything”. Every list will thus necessarily be incomplete and illustrative, every benefit or valuation be 
incomplete. This is very important to note, if not we give the impression we will be able to capture all. 

 

Supporting 
services  

Pedogenesis and 
soil quality 
regulation 

Maintenance of soil fertility & 
soil structure 

 

 

Lifecycle 
maintenance & 
habitat protection 
 

Habitat and biodiversity protection   

Photosynthesis & primary production   

Nutrient cycling   

Pollination   

Pest and disease control    

Seed dispersal   

Maintaining nursery populations   

Gene pool protection   

Control of invasive alien species   

Water cycling Water storage   

  Water cycling   

 …..    
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