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Environmental accounting in France

• No official ecosystem account to date

• Report by Stiglitz, Sen, Fitoussi (2009) & new indicators of wealth
• Not appropriate to adjust macro-aggregates
• Advise for a dashboard of selected indicators

• Economy of the environment accounts (2005-2015), SDES
• Expenses, Added value, Green jobs, Environmental taxes, flow of materials, 

energy, air

• Forestry accounts

• Natural patrimony account (Weber, 1983)

• Unpaid ecological costs (Vanoli 1995; 2017), Experimentations on 
Unpaid Ecological costs on carbon, air, and water (Devaux 2015)
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Resources mobilized for marine ecosystem accounts

• Marine Strategy Framework Directive (MSFD): Levrel et 
al., 2014, scientific reports on good ecological status and 
cost of degradation

• CarpeDiem (Quemmerais-Amice et al., 2020)

• French assessment of ecosystems and ecosystem services 
(EFESE)

• Not mobilized but interesting : ES recreation (Martin et 
al., 2018); input-output model and restoration (Cordier et 
al., 2011)
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Conceptual framework of ecosystem accounts with maintenance costs
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1 arc minute ↔ 1/60th degree ~1800m

Spatial model of ecosystem assets
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Compte de condition ZEE Code EUNIS niveau 2

Dimension Indicateur A7, colonne d’eau

Patrimoine Abondance Quantité d’individus

Capacité SSB / F Stocks au BEE

Fonctionnalité
NO3-PO4 / 

Chlorophylle-A / 
Turbidité / Dioxygène

Surfaces au BEE

Compte de condition GDG Code EUNIS niveau 2

Compte de condition CEL Code EUNIS niveau 2

Compte de condition MMN Code EUNIS niveau 2

Compte de condition MED Code EUNIS niveau 2

Compte de condition ZEE Code EUNIS niveau 4

Dimension Indicateur …

Patrimoine Zones protégées
Surface total par 

habitat

Capacité - -

Fonctionnalité Risque physique Indice

Compte de condition GDG Code EUNIS niveau 4

Compte de condition CEL Code EUNIS niveau 4

Compte de condition MMN Code EUNIS niveau 4

Compte de condition MED Code EUNIS niveau 4

Compte d’étendue Code EUNIS niveau 4

GDG Surface total par habitat

CEL Surface total par habitat

MMN Surface total par habitat

MED Surface total par habitat

ZEE Surface total par habitat

Compte de référence

Bon Etat Ecologique DCSMM
Objectifs Environnementaux DCSMM

Autres sources ?

Overview of French experimentation on marine ecosystem accounts 
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Account Data name Years of data collection

Extent Marine habitats 2010-2018
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Availability of time series for the datasets used

Source: Quemmerais-Amice et al., 2020



Extent account : benthic habitat map

8Source: datasets adapted from the CarpeDiem project; Quemmerais-Amice et al. (2020)



Extent account tables
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Map of the extent of marine habitats : EUNIS lvl 3
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Compte de condition ZEE Code EUNIS niveau 2

Dimension Indicateur A7, colonne d’eau

Patrimoine Abondance Quantité d’individus

Capacité SSB / F Stocks au BEE

Fonctionnalité
NO3-PO4 / 

Chlorophylle-A / 
Turbidité / Dioxygène

Surfaces au BEE

Compte de condition GDG Code EUNIS niveau 2

Compte de condition CEL Code EUNIS niveau 2

Compte de condition MMN Code EUNIS niveau 2

Compte de condition MED Code EUNIS niveau 2

Compte de condition ZEE Code EUNIS niveau 4

Dimension Indicateur …

Patrimoine Zones protégées
Surface total par 

habitat

Capacité - -

Fonctionnalité Risque physique Indice

Compte de condition GDG Code EUNIS niveau 4

Compte de condition CEL Code EUNIS niveau 4

Compte de condition MMN Code EUNIS niveau 4

Compte de condition MED Code EUNIS niveau 4

Compte d’étendue Code EUNIS niveau 4

GDG Surface total par habitat

CEL Surface total par habitat

MMN Surface total par habitat

MED Surface total par habitat

ZEE Surface total par habitat

Compte de référence

Bon Etat Ecologique DCSMM
Objectifs Environnementaux DCSMM

Autres sources ?

Overview of French experimentation on marine ecosystem accounts 
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Categories of ecosystem condition used in the French experimentation
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Category of 
condition 

Objective  Current condition Reference condition 

Heritage conservation status of 
habitat and species, but 
also, and more generally, 
in terms of no-net-loss on 
a set of dimensions. 

conservation status of 
targeted habitats and 
species, detailing the 
trends of the targeted 
populations    

All dimensions on which conservation 
objectives are specified shall be listed 

Capacity maintaining the capacity 
of ecosystems to 
sustainably provide 
goods and services  

A list of ecosystem 
goods and services of 
interest from a sectoral 
perspective and 
biophysical indicators 
that reflect the capacity 
of ecosystems to 
sustainably provide 
these goods and 
services  

Legal norms for many ecosystem services 
like the quality of water for bathing, the level 
of fisheries exploitation, etc. mentioned in the 
MSFD. They reflect political trade-offs on 
environmental targets.  

Functionality maintaining ecosystem 
functioning. Includes 
the complexity and the 
dynamic character of the 
systems considered; can 
be expressed in terms of 
thresholds on a set of 
indicators  

selection of relevant 
indicators could result 
from the study of the 
risk of an irreversible 
degradation of the 
ecosystems considered 
(or resilience) and their 
determinants 

based on ecological diagnosis regarding 
cumulative risks for various components of 
marine ecosystems, as mentioned in the 
MSFD. Resilience metrics of ecosystems 
could complement such metrics (connectivity, 
diversity of species or of genetic material) 

 

  



Links between the categories of ecosystem condition and the MSFD descrpitors
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Category of ecosystem condition Descriptor MSFD 

Heritage D1, D6 

Capacity D3, D9 

Functionality D2, D4, D5, D6, D8, D10, D11 

 

Source: Oinonen et al., 2016



Potential indicators for the dimensions of marine ecosystem condition
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Dimension Current condition Descriptors of the 
MSFD

Link to policy documents

Heritage -Abundance of species 
(marine mammals, birds)
-Red list
-State of protected areas

-D1
(-D6)

MSFD, Habitat Directive, 
OSPAR, Barcelona, 
Natura2000

Capacity -Fish stocks
-Water quality 

-D3
-D9

MSFD, WFD

Functionality -Non-indigeneous species
-Trophic levels
-Physical integrity
-Eutrophication
-Marine debris
-Nurseries & feeding 
grounds
-Resilience metrics

-D2
-D4
-D5
-D6
-D8
-D10
-D11

MSFD, OSPAR, WFD

-Available
-Uncertain
-Not available



Metadata french project maia

Account Data name Years of data collection

Extent Marine habitats 2010-2018

Condition (heritage) Birds 2011-2012

Condition (heritage) Marine Mammals 2011-2012

Condition (heritage) Marine mammal strandings 2014, 2015, 2016, 2017, 2018

Condition (heritage) Protected areas 2012 (SPAs), 2013 (NMP) , 2016(SIC)

Condition (function) Floating waste 2011-2012

Condition (function) Waste on the seabed 2012, 2013, 2014, 2015, 2016

Condition (function)
Risk of Cumulative Effects on Benthic 

Habitats
2005-2018

Condition (function) Eutrophication 2010-2016

Condition (capacity) Fish stock 2000, 2006, 2012, 2018
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Temporal availability of datasets



Condition account : integrity of the seafloor approximated as risk of concomitant 
effects of physical pressures

Projection carte : Lambert 93 / EPSG : 2154

Source : projet MAIA, France

Données : CarpeDiem, OFB 
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Condition of benthic habitats
Distribution of the risk on physical integrity 
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Compte de condition ZEE Code EUNIS niveau 2

Dimension Indicateur A7, colonne d’eau

Patrimoine Abondance Quantité d’individus

Capacité SSB / F Stocks au BEE

Fonctionnalité
NO3-PO4 / 

Chlorophylle-A / 
Turbidité / Dioxygène

Surfaces au BEE

Compte de condition GDG Code EUNIS niveau 2

Compte de condition CEL Code EUNIS niveau 2

Compte de condition MMN Code EUNIS niveau 2

Compte de condition MED Code EUNIS niveau 2

Compte de condition ZEE Code EUNIS niveau 4

Dimension Indicateur …

Patrimoine Zones protégées
Surface total par 

habitat

Capacité - -

Fonctionnalité Risque physique Indice

Compte de condition GDG Code EUNIS niveau 4

Compte de condition CEL Code EUNIS niveau 4

Compte de condition MMN Code EUNIS niveau 4

Compte de condition MED Code EUNIS niveau 4

Compte d’étendue Code EUNIS niveau 4

GDG Surface total par habitat

CEL Surface total par habitat

MMN Surface total par habitat

MED Surface total par habitat

ZEE Surface total par habitat

Compte de référence

Bon Etat Ecologique DCSMM
Objectifs Environnementaux DCSMM

Autres sources ?

Overview of French experimentation on marine ecosystem accounts 

19
Reference/target condition



Potential indicators for reference/target conditions
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Dimension Current condition Reference condition Link to policy 
documents

Heritage -Abundance of species (marine 
mammals, birds)
-Red list
-State of protected areas

-Non-declining abundances 
and surfaces
-level of captures
-No-net loss of biodiversity
-Protection of species and 
habitats

MSFD, Habitat
Directive, OSPAR, 
Barcelona, Natura2000

Capacity -Fish stocks
-Water quality 

-MSY
-Contaminants levels

MSFD, WFD

Functionality -Trophic levels
-Physical integrity
-Eutrophication
-Marine debris
-Nurseries & feeding grounds
-Resilience metrics

-Pollutants levels
-Thresholds of chemical and 
biological variables
-Trends in marine debris
-Non-declining surfaces

MSFD, OSPAR, WFD

-Available
-Uncertain
-Not available
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Assessment of good ecological status for fish stocks in the French EEZ 



Assessment of good ecological status for eutrophication of coastal water masses 
(2010-2016 period) 
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Policy use of marine ecosystem accounts
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• Build standardized indicators to monitor the 
achievement of specific policy objectives, including 
spatially-explicit strategic objectives
• Monitor environmental degradation
• Assist in the identification of data gap
• Harmonize and integrate existing ecosystem 
monitoring processes
• Ease access to data

• Analyze trends over time and between countries 
• Foster the development of more integrated policies
• Relate state of ecosystems to economic agents

Inform marine spatial planning

Coupled with compensation measures



Limits and issues

• Overseas territories: limited spatial information on marine ecosystems

• Frequency of update of the accounts

• Boundary between marine, coastal, and terrestrial ?

• Communicating uncertainty (linked to resolution, valuation methodologies, data sources) ?

• Articulation with existing databases and institutions (MTES, INSEE, OFB, IFREMER, EMODNET) ?

• Usefulness/effectiveness of constructing these accounts compared to current statistical systems?
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MAIA country fact sheet

https://maiaportal.eu/factsheets
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Thank you for your attention

Comte@centre-cired.fr

Levrel@centre-cired.fr
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