Chapter 1. Framework of ecosystem accounting (draft 3 March 2008)
The EEA is developing ecosystem accounts in the context of the experimentation and implementation in Europe of the UN System of integrated Economic Environmental Accounting (SEEA2003
). As a first step, land cover accounts (LEAC) have been produced for 1990 and 2000 (24 countries) 
 and will be updated for 2006 (35 countries). Ecosystem accounts are currently tested for wetlands, grassland, forests (with IUCN) and rivers. The framework of ecosystem accounting will be submitted to CBD in the context of the Potsdam G8+5 initiative of 2007 of valuing the cost of inaction regarding biodiversity. For Eureca!2012, the new MA for Europe, ecosystem accounts are an important way of answering crucial policy questions related to human well-being, sustainability of the use of natural capital, adaptability to climate change, conflicts between sector policies  or environmental debts resulting from international trade. These points were presented in the EEA contribution to the “Beyond the GDP” conference (Brussels 19-20 November 2007). In parallel, ecosystem accounts are discussed within the UN London Group on economic-environmental accounting in the perspective of the revision of the SEEA2003 and the drafting of a special chapter and handbook.
Purpose of ecosystem accounting

Ecosystem accounting is an attempt to answer three basic questions related to economy-nature relation:

is the renewable ecosystem natural capital maintained over time at the amount and  quality expected by the society?

is the full cost of maintaining the natural capital covered by the current price of goods and services? 

is the total of goods and services supplied to final uses either by the market (and government institutions) or for free by the ecosystems, developing over time?

Natural capital: this first issue requests at least 3 answers related to:

· the amount and quality of ecosystem assets: it is measured by natural capital accounts in physical units;

· the amount and quality of ecosystem assets expected by the society, which depends on willingness by the various social groups to keep ecosystem services for productive and non productive purpose, to keep as well existence values not translatable into services and to the budgetary constraints that the society is ready to face. This willingness is expressed in targets stated by international or regional conventions, regulations or directives and national laws. These targets can be translated into the accounting framework.

· the gap between actual natural capital and the society objectives, which is the difference between (b) and (a).

The additional cost of maintaining the natural capital is obtained by pricing the amount of work (or the abstention of use) necessary for filling the gap measured from physical accounts. It comes in addition to actual management and protection expenditures. As long as the restoration of a given ecosystem is generally necessary for maintaining the whole ecological infrastructure, restoration costs are included. The additional maintenance cost has to be computed for domestic ecosystems as well as for imports. The additional maintenance cost can be added to the respective products, for computing a full cost of goods and services to compare to production output; this is a strong sustainability indicator. It makes sense as an aggregate, by sectors, by companies or by products. 

The ecosystem services contribute to a large part to the value of goods and services or are enjoyed individually or collectively by end-users as free non-market services. The market value of marketed ES is entangled into prices. If, because of unaccounted externalities, market prices are undervalued, an adjustment will result in terms of “full cost of goods and services”. From a demand perspective, market prices are taken as such. In addition to market, some ecosystem services are enjoyed for free: recreation services, regulation of climate or water regime… They have to be added to the conventional GDP for measuring an Inclusive Domestic Product. This aggregate will tell, for example that the increase of GDP is balanced by a decrease of the free ecosystem services resulting either from their commercialisation of from environmental degradation. Accordingly, the inclusive domestic product would not grow as fast as GDP and even decrease in some case. The free end use non market ecosystem services have to be measured in physical units first, from land use and people actually using it. Valuation comes in a second step, in reference to the willingness to pay for these services.
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Framework of ecosystem accounts

It can be summarized as such:

Accounts established by ecosystem types (stocks, flows, resilience, services, stress) on the one hand and by sectors on the other hand (material energy flows and ecosystem services by origin, supply & use, natural capital) on the other hand.

Ecosystem services in money (when imbedded in products) or in physical units and then in money (free end use services)

Maintenance and restoration costs of ecosystems (up to society stated objectives) in physical units and then in money.

Natural capital (ecosystems) in physical units only in the “dual integration” perspective.

Inclusive wealth calculation as the ultimate step but not a pre-requisite to the implementation of the other accounts.

Integration of geographical information (land cover, rivers, thematic information, zonings) with socio-economic statistics.
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Stocks 
The main types of stocks of ecosystems are:

· Land cover: land cover is the synthetic image of ecosystems and land use. This property makes land cover a key information infrastructure for ecosystem accounting. The European Environment Agency has produced land cover accounts (LEAC) 1990-2000 for 24 countries from its Corine inventory; a 2006 update is going on for circa 35 countries.  The EEA looks forward to a Pan-European and Mediterranean extension of LEAC, with GlobCover2005 and other sources. 

· Rivers: the principles of classification of river ecosystems in SEEA2003/ water accounts and SEEAW. The elementary units of rivers or river reaches are analogous to land cover units and the two databases can be easily combined. River units (ecosystems) are measured in standard-river-km     (where   1 srkm = 1 km * 1 m3/second). They are classified according to their size and their hierarchical position in the river basin. 

· Coastal systems and sea units are more difficult to define due to their fluid and dynamic nature. Coastal ecosystem can be mapped however (existing projects in several EU countries). In the sea, particular stocks, resilience, flows, functions, and services can be addressed by ecosystem accounts. They are of course fishes and other wildlife, fish farms, algae and sea grass beds, coral reefs. Erosion and accretion of the coastline is also part of the subject.

· Soil is at the same time a vital asset in the present time as in the long run and an extremely heterogeneous ecosystem. Therefore, stock accounting will be framed restrictively from the point of view of soils functions and resilience. Main functions are support to vegetation, water buffering and storage and carbon sequestration.

· Atmosphere: there is no stock account of the atmosphere presently foreseen although some elements could be accounted as CO2 and other pollutants concentration or (un)stability regarding climate events. Instead, the maintenance cost of services of climate regulation can be calculated in reference to international agreements.

Flows: 

Beyond C/ CO2 exchanges of terrestrial and sea ecosystems with the atmosphere, basic flows are of water, biomass, N, P, species and land cover. Land doesn’t generally flows, but he cover of land yes, when a given type is consumed for producing (formation) a new one
.

Health and “quantityquality” measurement
One of the aims of integrated accounting for ecosystems and services is to come to a holistic approach of quantity and quality aspects. This is in no way an academic position but a very practical one instead. Which water agency would not care of the quality of the water abstracted, distributed and returned? Is maintaining a stock of timber a sustainable policy as such when most of all other forest services
 are sterilised by the plantation management and the resilience of the new system very problematic? Is it possible to account for the sustainable use of fish stocks of particular commercial value without accounting for the whole food chain and anticipate possible “flips” in populations’ dynamics?

The stocks of ecosystems and associated flows (which measure their functioning or their “production function”) are therefore measured in quantities with quality attributes. These attributes are observed according to the “ecosystem distress syndrome” approach based on the observation of symptoms. One important point is that the EDS methodology can be implemented at any scale, from the complete micro modelling of ecosystems in case studies up to particular ecosystem types and up to the macro level. Other macro EDS indicators currently foreseen for ecosystem accounting in Europe are one indicator based on the specialism degree of species communities and the Human Appropriation of Net Primary Production (HANPP). 

Classification of ecosystem services

Ecosystem services are outcomes of ecosystem functions but are just a subset of them, what is used by the people. The distinction between internal ecosystem functions and ecosystem services is essential both for avoiding double counting and framing the scope of the activities. The ecological functions in general are assessed in the asset account as stocks, flows and quality counts. 

The ecosystem services are classified in reference to MA, the Millennium Ecosystem Assessment, with some adjustments which are currently discussed for MA2. 

An updated classification of ES, matching requirements of both MA and SEEA2003 has still to be elaborated in full and validated. However, a consensus exists on the principles of its elaboration – according, for example to the scheme below – if not on every detail yet. 

[image: image3.wmf] 

Supply of commodities

Stocks & flows, Integrity, Biodiversity

Functional Landscape

Regulating

Climate, floods, soil formation, 

carbon sequestration, air quality, 

water quality, pest and diseases 

control, pollination, invasion 

resistance, habitat provisioning

Supporting

Primary production

Water cycle

Biogeochemical cycles

Provisioning

Food, water, fibre, wood, fuel, 

medicines

Cultural

Aesthetics, tourism, 

spiritual, education, 

research, traditional 

knowledge

Non nature

-

based 

sources of goods 

and services

Insurance value

Market & 

nonmarket

values 

Maintenance / restoration of natural capital 

Mostly 

negative 

feedbacks 

Adapted from 

Scholes

, 2007, 

Lomas

, 2007

Use of commodities

& non

-

produced services

Ecosystem and services


In the biodiversity assessment, ecosystem services are further analysed according to the short term or longer term dependency from biodiversity. The issue is addressed in Chapter 3 Biodiversity focus and Chapter 5 Case studies.
Measurement and valuation of ecosystem services

Distinctions have to be made between market and non-market ES.
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Only final use non-market ecosystem services need to be measured and valued. The services entangled in the market goods and services are considered as being part of their price – whatever the price. Market prices (and GDP accordingly) are taken as observed. 

One important point is that the same service (e.g. enjoying sea-side scenery) can be either marketed or not, according to the existence of an actual payment or imputed payment (housing rents) or not. Regulation services provided by ecosystems when used as collective goods have to be considered as natural capital input to add to current market values. A systematic measurement and valuation of the “free end-use” recreational and regulating ecosystem services will probably lead to substantial amounts.  

In any cases, the final use non-market ecosystem services are first measured in physical units considering land use types in particular places, people and time allocations. These services are valued in a second time according to the most credible methods of shadow pricing; it may vary from case to case. Important research and  large number of case studies have been carried out these last year. Therefore, the issue is not so much to invent new valuation methods but to screen and assess existing ones according to their specific purpose, and then to address the difficult question of the “benefit transfers”.
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Measurement and valuation of maintenance and restoration costs

Part of the maintenance costs of ecosystems is paid by economic agents as management and environmental protection expenditures. Additional costs would be necessary to cover in some cases to keep the ecosystems at the level desired by the society. These costs can relate to works for repairing the ecosystem (or compensating degradations) or to loss of profit resulting from avoidance of use. In both cases, physical measurements are the basis of cost calculations. 

Measurement and valuation of full ecosystem maintenance and restoration costs is crucial, for public policies a well as for the companies. Public policies are generally designed and implemented by broad sectors – the competencies of ministries. Efforts for integrating environmental concerns in sector policies in Europe have shown obvious limitations resulting from unwanted consequences of one sector action to another sector. A similar situation is faced by companies which are in a position of establishing a detailed balance of their direct environmental costs but are missing information for their indirect costs – in short their costs on the global ecosystem. Therefore, accounting for and valuing the additional (or hidden) ecosystem maintenance and restoration costs is essential.

The reference to stated society objectives makes ecosystem accounts a good candidate for scenario development (e.g. additional costs for maintaining climate regulation atmosphere ecosystem services can be computed in reference to Kyoto, post-Kyoto or an objective of carbon neutral economy). 

Conclusive (provisional) remarks: Ecosystem accounts, biodiversity benefits, public decision making and International Payments for Ecosystem Services
Accounts are helpful for aggregating and comparing data, physical and monetary. They help avoiding double-counting. Based on information that they combine and aggregate, ecosystem accounts aim at making the best use of data collected elsewhere for other purposes. However, they can support judgments on the quality of this information in terms of consistency (and therefore its informative capacity for trade offs), completeness and spatial distribution. 

A few recommendations can be usefully derived from the accounts:
Ecosystems as well as ecosystem services are space specific; spatial analysis matters.

Ecosystem stocks and resilience should be measured first in physical units and then values, where possible. 
The most relevant valuation of ecosystem stocks and resilience (the living/cycling natural capital) is that of their maintenance and/or restoration cost. They can be split between effective expenditure of environmental protection and maintenance and additional costs required for maintaining ecosystems at an appropriate level. 
In a national perspective, this additional cost is an allowance for depreciation currently recorded in no accounting book. It measures the amount which should be reinvested in nature in a future period as long as the full price of the products has not been paid in the current period. It is a liability or debt which will have to be compensated by futures generations in the country. If not the total, this is an element of ecosystem service price justified by national sustainability requirements.
Considering international trade, an additional cost of ecosystem maintenance and restoration maybe included. The importing country has to add-up this component into the full cost of the products it uses. In this case, the importing country subscribes a “virtual” debt to the exporting country where ecosystems are degraded. This is another element of ecosystem service price justified by global sustainability requirements. Note that it doesn’t cover the total rent from ecosystem assets.

The value of ecosystem services entangled in market commodities (and possibly government services) is not isolated at this stage. This value can be very low if the companies don’t internalise their costs. The full price of ES would include in that case the additional cost as described previously plus a rent component which is not deducible from the accounts.
The value of non-market end-use individual or collective ES is computed according to various techniques of expression of the willingness to pay. This willingness is that of the people who actually use these services. It could be lower than the full maintenance cost. 
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