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1. Short history of accounting for the environment including ecosystems
The System of National Accounts that underpins GDP calculations was established in 1952 and already then accounting gaps for the environment and social dimensions were fully recognised. A 20-year hiatus ensured with almost exclusive focus in government circles on implementation and improvements of the SNA across the world.

Economic-environmental accounting endeavours have multiplied all over the world since the 1972 Stockholm Conference on the environment and its links to economic growth. 
Mostly national (Norway, The Netherlands, Canada, France, Spain, Philippines, Indonesia…) initiatives have progressively been coordinated at the regional and international scales. Pioneer work started at Eurostat in 1986 and has developed since that date with the support of the European Commission and some Member States. OECD opened its working groups and forums in the 1980s to natural resource accounting and today uses material flow accounts at the policy level. 
The UN and the World Bank launched in 1993 the first System of Integrated Economic and Environmental Accounting as a response to recommendations of the 1992 Rio conference on sustainable development. Recognition of the need for better steering of the process led to the creation of the so-called UN London Group in 1994, a joint initiative of Statistics Canada and Eurostat. Experimental applications continued in Europe and elsewhere and a revision of the first SEEA completed by 2003 in order to reflect progress achieved in many areas and to provide a more practical implementation manual. 
Three years ago, in 2006, a new milestone was reached with the decision of the UN Statistical Commission to raise the SEEA up to the level of an international standard and create an expert committee (UNCEEA) to steer the process. A new revision of the SEEA was initiated, with 2012 as the deadline for “volume 1” focused on establishing the “statistical standard” covering core environmental resource accounts (e.g. water, land, air), and 2013 for a “volume 2” dedicated to “non-standard” issues: valuation and ecosystems. 
Eurostat and the European Environment Agency represent Europe in UNCEEA and the London Group.
2. What has and has not been achieved so far? 
There have been substantial achievements in three areas: environmental protection and management expenditures, material flow accounts and input-output analysis (NAMEA). Such accounts have been published on a regular basis in several European countries since the 1990s, although in none of them are implemented as part of a core, regular European programme. For these reasons, these three areas have been acknowledged as priorities in the European Strategy for Environmental Accounting and Eurostat is currently taking steps towards their systematic implementation. 
These accounts measure the efforts and the performance of the economy regarding the environment. One of the most significant indicators they deliver is decoupling of resource use from economic growth (also known as resource use efficiency): 

Consumption of Material/Energy
GDP

This just part of the story and in itself doesn’t tell if the decoupling is sufficient for mitigating impacts on the environment. This is in part why the Fifth Meeting of the International Panel for Sustainable Resource Management, 8-11 November 2009, Beijing has introduced the notion of “double decoupling” which can be illustrated by the ratio
Environmental Impacts 
GDP

Accounting for environmental impacts requires a perspective different from that of resource use efficiency. Now, nature and society are the focus rather than economic throughput and so different accounts need to be implemented. Such accounts are in principle part of the SEEA “assets” accounts: water, forests, soil, biodiversity, fisheries, land and ecosystems, but they go further than that.  The easiest way to describe this is to consider two types of accounts. When accounts of the first type adopt the standpoint of the economic system, the second type of accounts should be established from the standpoint of the ecosystem. If ecosystem is understood in its broader meaning of “socio-ecological system”, physical environmental impacts are equivalent to ecosystem (including human settlements) degradation. 
With the exception of subsoil assets (non-renewable resources) and managed land – which are part of the SNA balance sheets – such natural assets accounts are less developed than physical flow accounts, although water, forests or fisheries accounts have been produced by several countries. In addition, a one sided focus dominates methodological work on assets considered restrictively as direct economic resources and their depletion, to be valued according to SNA conventional (although disputable) rules (see below).  
One consequence is the disregard to the broader issue of degradation which encompasses all functions dependant from ecosystem renewal capacity: economic resources as well as life support functions and all non market amenities which contribute to human well being. The most noticeable attempts at producing accounts from such a standpoint have taken place in Europe
 with few national experiments (water in France, Spain, Moldova, forests in 8 European countries…) and of course land cover accounts compiled and published by the EEA for 25 countries at 3 dates (30 countries for 2006). Land cover accounts – which measure and map the “skin of ecosystems”
 – are an important foundation for genuine ecosystem accounts. 
Next comes valuation, which is paradoxically (because it was the first purpose of accounting) the “poor relative” in the story. Some efforts have been made to design methods for producing monetary accounts – e.g. the quasi-exclusive focus of SEEA 1993. In SEEA 2003 and in the current revision the emphasis is made on measuring natural economic resources depletion with the conventional SNA rules (see below). Yet the subject is still for a large part in the experimental volume 2 of the forthcoming revised SEEA, expected by 2013. One explanation is the unilateral vision of valuation from the economic benefits standpoint only at the exclusion of other approaches. But because prices of natural resources are uncertain, speculative, volatile or non-existent, the use of methods defined primarily for financial accounting has led to disappointing results. 
The method the most generally used is the so-called “net present value of expected future benefits” and is recommended for financial accounting when historical or denomination values are obviously obsolete. The practical consequences for environmental accounting of adopting this theoretical option include:

1/ only the economic resources and their “depletion” are valued, the other ecosystem functions (life support, public good) are de facto ignored at the macro level as long as no “accounting price” is observed for them;
2/ an excessive attention is given to subsoil assets, treated in that way in the core SNA; 
3/ the volatility of natural resource prices (oil, food…) and the arbitrary choice of discounting rates generates poor results, restricted to the bottom tables of the balance sheet with no feedback to the headline indicators (GDP, Income, Consumption)
 ; 
4/ ecosystem services fundamental to our economic and social welfare are excluded de facto from the scope of monetary asset accounts because solutions proposed for their valuation are either non-existent, partial or arbitrary,.

As a consequence, the much-demanded adjustments of national accounts aggregates have been long postponed. This has exacerbated long-term market failures when it comes to maintaining natural assets: climate (de)regulation, water resource degradation, biodiversity loss, fisheries depletion, bio-carbon stores wearing out (soil, forests, coral reefs…), and landscape fragmentation. 
The deficiencies within the System of National Accounts for supporting policies to maintain natural assets have been stated many times:  lack of attention to public goods, ignorance of wellbeing, inappropriate use of financial accounting valuation methods, mis-communication of partial and biased macro-indicators. As market failures deepen as a result of globalisation and shifting geo-economic-axis, policy makers (and international organizations, NGOs, citizens and now business sectors) are demanding change in Europe and globally.  The most recent attempts at identifying and producing such needed indicators out of the existing information systems include: World Bank (Genuine savings), European Commission et al (Beyond GDP), UK (Stern report), G8+5 and Germany (TEEB), and France (Stiglitz/Sen/Fitoussi report).
As SNA/GDP is anchored in statistics and well correlated to taxes and employment, it remains for governments THE aggregate, whatever its limitations when coming to social and environmental issues. Nevertheless, the framework of the national accounts has been opened with the introduction of “satellite accounts”. This is a major achievement but as the term “satellite” shows that the situation is imbalanced and doesn’t lead to full consideration of the environmental trade offs when it matters most – the annual budget debates in national and European Parliaments and their preparation in finance ministries. The current situation and future possibilities are captured in figure 1:
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Figure 1: Core SNA and Economic-Environment Accounts 

In essence Figure 1 describes a situation whereby satellite accounts would in future be considered at a similar level of priority to GDP in decision making. To do this, there are three factors to address: the first concerns establishing appropriate and timely physical and monetary aggregates from satellite accounts that can then be considered alongside GDP; the second concerns ensuring clarity for the user on the methodological similarities and differences between the respective accounting approaches rather than attempting technical integration between them; and third, focusing on understanding these complementarities and differences in the numbers through clear communication of them as a package. 
Such a convergence between SNA and SEEA is possible by focussing from the ecosystem standpoint on key questions that address market failures related to the responsibility (or the “liability” in the sense of the EU 2004 Directive) of the economy to the environment: over-use of ecosystem capital for final consumption, no or under-investment in nature when ecosystem functions are degraded, resulting in concealed ecological debts forwarded to future generations.
3.     Bridging the gaps: simplified ecosystem capital accounts.
Compared to the conventional economic approach based on benefits and assets values, ecosystem accounts start from physical accounts targeted primarily at specific outcomes: measuring ecosystem degradation, and relating this to their capacity to continue delivering services in a sustainable way today and in the future. Economic resources as well as public goods are included together in this holistic measurement. 
The optimal level of services is indicated in or can be derived from existing policy statements such as conventions, directives, regulations, and laws, especially where quantifiable future targets are to be attained. Such agreements result from comprehensive policy debates involving economic as well as other considerations such as those related to ethics, our vision for our common future etc… 
Different types of targets exist. A first type relates to halting environmental degradation – these are most prevalent in policy documents such as the Habitats Directive 1992 or the Environmental Liability Directive 2004. This target is very similar to the general accounting rule of recording all revenues and costs in order to calculate the fair value of the benefit (profit, income…) to distribute to the shareholders and/or to declare to the fiscal authority. 
Other targets take stock of ecosystem interactions and the need to recover from historical damages in order to conserve the present stock of ecosystem capital. Examples relate to ecosystem connectivity and landscape integrity such as reforestation of eroding mountains, re-plantation of hedgerows, restoration of ecological corridors or the good ecologiclal quality of river basins. These targets are measurable with the accounting metrics and therefore distances to targets are computable. It is also possible to compute the additional maintenance costs (restoration, remediation, repositioning, abstention…) necessary to meet stated targets. The result of this calculation is a measurement of the ecosystem capital depreciation or, in national accounting terms the consumption of ecosystem capital.
The two major outcomes of computing ecosystem capital depreciation or consumption relate 1/ to national accounts and 2/ to European environmental policies.
1.1. National accounts and ecosystem capital accounting
For national accounting, recording ecosystem capital consumption makes it possible to compute important adjusted aggregates such as Adjusted (Real) Disposable National Income, Final Consumption at Full Cost, Imports and Exports at Full Cost and Ecological Liability. 
The logic is summarized by Figure 2:
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Figure 2: Dual Adjustment of National Income and Final Consumption
Ecological liabilities are not part of the picture. They should be recorded into the financial tables of the SNA balance sheets as the counterpart of the total ecosystem capital depreciation, addressing separately domestic and imported (minus exported) depreciation. In the case of improvement of ecosystem capital (as measured by increased total ecological  potential), a symmetric recording should be done in the financial asset accounts (and not in the non-financial asset accounts where no valuation of ecosystem is recorded). Introducing ecosystems into SNA financial balance sheets would in addition support the development of novel (and socially useful) financial or trade mechanisms which at their core acknowledge the long term benefits of ecosystem stability.
In sustainable development terms, the adjustment from an ecosystem depreciation angle provides the unique capacities to 1/ translate physical indicators into monetary ones and 2/ make explicit important interactions between the traditional “three pillars” of SD. 
The ecosystem angle doesn’t cover the full scope of the interactions between the pillars but could be an important step forward as shown in Figure 3.
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Figure 3: Sustainable Development, 1 Aggregate for 3 Pillars
For macro economic purposes (budget discussions, fiscal choices), the following ratios computed in part using existing SNA-based indicators would be available for consideration and use by public policy actors and private sector interests:

Adjusted Disposable National Income
National Income
Ecosystem Adjusted Net Savings
Net Savings
Domestic + Foreign Ecological Liabilities
Domestic + Foreign Ecological Financial Assets
Final Consumption [purchaser price]
Final Consumption [full cost]
along with the two decoupling indicators:
Consumption of Material/Energy   &   Consumption of Ecosystem Capital
GDP 




GDP

There are six observations worth emphasising on the usefulness of the proposed adjustments:
1. GDP: there is no adjustment of GDP. The purpose is therefore not to calculate a “green” or “true” GDP
. Instead, the purpose is to do a second imputation to National Income calculations, adding consumption of ecosystem capital to consumption of fixed capital.
2. Non-renewable assets (sub-soil): the adjustment for non renewable assets has to be done as well.  For renewable (ecosystem) assets, the objective is their renewal. For non renewable assets, the objective is the maintenance of the income options presently given by the asset. The El Serafy method is proposed here to calculate a “user cost” as the amount to be reinvested in another kind of physical or financial asset in order to maintain the same income flow despite the physical depletion of the sub-soil resource. The El Serafy method for non-renewable is consistent with the ecosystem capital consumption method. 
3. Adjustment for non-renewable depletion vs. ecosystem depreciation: considering National Income, adjustments for non-renewable and for renewable are added up into Consumption of Natural Capital. Considering Final Consumption including trade, the adjustment for non-renewable assets depletion is done internal to the value of the commodities (which includes the economic rent) whereas ecosystem depreciation is an externality not incorporated into market prices. Therefore in the last case, consumption of ecosystem capital has to be added to purchasers’ prices to get the full costs outcome.  
4. Double decoupling: accounting for ecosystem capital consumption is not a substitute to existing decoupling analysis as they are developed by OECD and Eurostat as well as in several countries rather an enlargement that takes into account the environmental degradation resulting from such consumption.
5. The Beyond GDP process: ecosystem capital consumption makes use of indexes based on accounts; several indexes are similar or identical to the 4 physical headline indicators selected in the Beyond GDP process. Ecosystem accounts allow two additional steps which are integrating them into a physical indicator of ecosystem degradation and to covert this composite indicator into a monetary value. 
6. Valuation: there is no valuation of natural assets (ecosystem as well as subsoil) nor of ecosystem services in ecosystem accounting at the national scale. Rather it is a cost approach that prevails in order to account for degradation in monetary terms and maintenance/restoration of that degradation for present and future needs. The costs which are considered here are non-paid costs (costs non-paid during the accounting period and which should be paid in the following one – or be recorded as liabilities, not the actual expenditures done by the economic agents to maintain their capital. A clear distinction has to be made between core or general accounts aiming at measuring results (the “capital-cost” approach) and functional or management accounts which support business planning and projects (the “service-valuation” approach) (see Annex 1:  Valuation: differences between Core and Functional Accounts).  
1.2. European policies and ecosystem capital accounting 
In addition to improved national accounts, ecosystem capital accounts can deliver several benefits to European policies, such as:
· A response to Beyond GDP: 

· Improved Footprint and HANPP calculations 

· Explicit calculation of virtual land, water and carbon  use in imports (minus exports), based on detailed trade statistics

· Improved Environmentally Weighted Material Flows connected to land use and impacts on ecosystem health

· Integrated aggregated view of environmental degradation (Change in Total Ecosystem Potential) instead of composite view based on sometimes arbitrary indicator selection 

· Annual updates, with n-1 freshness objective (as for GDP) and nowcasting (using techniques anchored in spatial analysis, multi-criteria analysis, fuzzy logic etc).

· An input to the EU (and global) biodiversity policy developments:

· Upcoming implementation phase for the SEBI indicators

· Support to the development of baselines to support post-2010 biodiversity target setting and monitoring

· An input to EU Sustainable Consumption and Production strategy: 
· Recording of the full cost of domestic and imported products (by types, origin…); 
· As for BGDP, improved calculation of virtual flows and baskets of indicators;
· Support to systematic eco-labelling of products (organic, sustainable management, fair trade…) needed for improving accounts as well as for meeting a growing demand from citizens.

· An input to EU Climate Change objectives: 

· Moving beyond partial carbon accounts (UNFCCC/Kyoto) to broader bio-carbon accounts (post-Kyoto?) that address more comprehensively the anthropogenic sources and natural sources and sinks 

· linkage of bio-carbon accounting to land, water, biodiversity, trade and governance issues in line with increasing demands to understand links between CC and these issues; 

· framework for verification of existing and potentially forthcoming agreements (e.g. REDD+);

· input to framing financial issues of mitigation and adaptation within Europe and between Europe and the rest of the world.
· An input to Sustainable Development Strategy through better linking of the “3 pillars” altogether with the common aggregate of ecosystem capital depreciation.
· An input to Water Framework Directive: 

· integrated assessment of river basins: resource quantity and quality and “good ecological status” (defined in Annex V of the Directive); 

· calculation of  full costs to be recovered in water price (Article 9).
· An input to Ecological Liability Directive implementation: 

· systematic framing of targets;
· support to methodology, guidelines and monitoring.
· An input to Natura2000 implementation monitoring (with respect to Article 17 of the Habitats Directive in particular)

· A contribution to The Economics of Ecosystems and Biodiversity (TEEB) initiative and its follow-up after 2010 with immediate implementation of ecosystem capital accounting in parallel with (an in support to) cost-benefit assessments of ecosystem services losses.
2. WHAT simplified ecosystem capital accounts will look like?
The fast track implementation of ecosystem capital accounts would focus on “proof of concept” on the basis of an outcome oriented approach, working with existing data, within a tight schedule and a simplified framework. 

2.1. The approach 
The main options are the following:

· Outcome oriented: choose the data according to their relevance for measuring agreed indicators and aggregates. By knowing precisely which outcome we want to obtain it makes it possible to maximise the use of best available data and have recourse to second best data and estimation methods (statistical estimates, modelling, fuzzy logic…). Going the over way round, defining indicators according to existing data is not an option. 
· Working with existing data: the only way of meeting tight deadlines. Not every data is necessary in diagnosis. In a first test, data relevance matters more than accuracy. Anyway, data resources are richer to-day than we think, for example from satellites and research programmes, although data gaps still exist in some area because of insufficient monitoring (e.g. sea) or access restrictions because of privative use of public data (meteorological data, geographical data). A major opportunity exists to put them to maximum use.  Accounting methods provide such an opportunity. Data for ecosystem capital accounting include environment monitoring data (space borne observation and in situ monitoring) as well as socio-economic statistics – national accounts as well as sector statistics (e.g. agriculture statistics are known as having a high potential for environmental assessments). Data shortcomings must be made explicit but considered as provisional and ways to overcome them subsequently found. In particular the top-down fast-track approach will have to be married with bottom-up contributions offered by countries, thereby improving progressively the accounts via a shared learning process.
· Time matters: first with respect to intra-annual or seasonal variations – to avoid the risk of false precision or hiding real issues behind totals or average values. Water is a good example in this regard. Another time problem is the policy calendar making fresh data and now-casting essential components of the project. The ambitious 24 month schedule – with interim milestones for bio-carbon - for fast track implementation recognises that many policy processes (climate change, biodiversity, water, SCP, EU budget 2014-2020) would benefit from an improved evidence base provided by ecosystem accounts.
· The methodological framework which is presented below is extremely simplified, whilst ensuring that excessive distortions are not introduced. The exclusive focus on the measurement of the responsibility of the economy towards nature and the subsequent abandon of ecosystem assets and services valuation in the macro-framework has been justified previously. 
· Other important assumptions underlying the simplified framework are the following:
· The first is that the economic aggregate should refer to the maintenance of the average ecosystem potential of delivering services, in a general mitigation approach (similar to what is asked by the Environmental Liability Directive of 2004). Therefore, it is not necessary for accounting to undertake at the national level complicated opportunity cost calculations. Calculation of the maintenance cost of individual ecosystems (and associated opportunity costs) is out of the scope of ecosystem capital accounting; such calculations relate instead to impact assessments and cost benefits analysis. The cost approach of ecosystem capital accounting is sometimes confused with an attempt to value ecosystem services in an indirect way via some kind of a production function (and therefore it is qualified of “valuation a minima”). It is not the case. The remediation costs which are computed with the consumption of ecosystem capital are non-paid costs, and not the actual costs which are recorded for part in the environmental protection and resource management accounts.
· The second assumption is that ecosystem degradation (the loss of “Total Ecosystem Potential”) can be assessed from a diagnosis based on a set of indexes which include quantitative (surface, volume, mass, energy, number of units…) as well as qualitative symptoms (health, resilience…). The minimum set of indexes is estimated at 6 (therefore the “cubist” metaphor of the 6 facets of the globe). For the fast track implementation, this number of 6 is even reduced to 3 priority ecosystem accounts:  land, water and carbon – to keep it simple. A biodiversity index is considered as well but no formal account is expected to be computed. 

· A further assumption is that although basic balances (of land, water, carbon…) following the double-entry accounting principle play a major role, the ecosystem capital accounting framework cannot be based exclusively on additive variables. Many units coexist. Many variables are not independent. The third assumption is that multi-criteria analysis can overcome the difficulty. The implicit model is that of the ecosystem distress syndrome developed in the 1980s by David J. Rapport, combined now with quantitative accounts. It results in an assessment similar to the morbidity statistics established on the basis of preventive medicine periodic check-ups. More thorough investigations (in particular when a case is suspected) are possible but the general approach is assumed to be relevant for a top-down monitoring.
· A last assumption is that space and time distributions matter for detecting impacts. Time has been addressed previously. Considering space, the proposal is to use as much as possible data converted to the European standard 1km2 grid. Previous EEA work on land accounts and present work on the first carbon accounts are handled in this way
2.2. The ecosystem capital accounting framework

The ecosystem capital accounting framework and its linkages to environmental accounts of economic sectors has been presented to the EEA Management Board of 32 European countries, the European Commission and the European Parliament, to Eurostat and the countries of the European Statistical System (ESS), to the UN London Group and to the UNCEEA. The framework makes operational that part of the European Strategy for Environmental Accounting and fast track implementation has been welcomed by EEA and ESS stakeholders. It is also a strong candidate for being the ecosystem chapter of the forthcoming Volume 2 of the revised SEEA expected in principle by 2013.

Reference documents can be downloaded from the Eurostat and UN websites, in particular:

· ESEA etc

· Ecosystem accounts within SEEA revision, An EEA proposal (June 2008)
http://unstats.un.org/unsd/envaccounting/ceea/meetings/UNCEEA_3_10.pdf
· Land & Ecosystem Accounts in the SEEA Revision, Position Paper for the London Group Meeting of Brussels, 29 September-3 October 2008

http://unstats.un.org/unsd/envaccounting/londongroup/meeting13/LG13_25a.pdf
Annex 2 of this paper presents a detailed chart of the inter-relationships between tables in full fledged ecosystem accounts, in particular:

· Basic physical accounts or balances 
· Ecosystem services

· Ecosystem capital

· Sector accounts

The relation between SNA and SEEA/Sector accounts to Ecosystem Capital Accounts is illuminated in Figure 4:


[image: image5.emf]Ecosystem Capital

[stocks, flows, services and health]

Subsoil Assets

[stocks] 

Environmental 

Expenditures, Taxes

Ecosystem 

Mean 

Remediation 

Costs

Material & Energy Flows Material & Energy Flows

I-O Tables / NAMEA

Ecosystem 

Functional 

Services

Ecosystem 

Functional 

Services

Natural capital / assets

SNA flows, assets & 

adjusted aggregates

SNA flows, assets & 

adjusted aggregates

Ecosystem 

Remedation

Costs

in 

Imports

(less 

in Exports)

Ecosystem Capital

[stocks, flows, 

services 

& health]

Rest of 

the 

World

Physical flows

Monetary flows

Natural Capital Depreciation

Subsoil Assets

[stocks & flows] 

Residuals


Figure 4: SNA/SEEA Integrating Ecosystem Capital
2.3. The simplified ecosystem capital accounting framework
The simplification can be compared to the projection that cubist painters in the early 20th century made of their 3D models on a plan. It resulted in distortion justified by the intention to represent in one run the many facets of the model and by doing so, have a better representation of its complex nature. 
[image: image1.emf]
This metaphor is convenient as it suggests (it imposes) the discipline of a limited number of indexes (6) for covering issue’s most important aspects. For terrestrial ecosystems, the development of the geosphere-cube is shown in Figure 5:
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Figure 5: Total Ecosystem Potential computed on the basis of 6 indexes
Negative change of Total Ecosystem Potential is the overall measure of physical degradation. The remediation costs of degradation are the overall measure of monetary depreciation: 

“physical points” of degradation * costs in  € = consumption of ecosystem capital
The 6 candidate indexes are
· Landscape index: measured from land cover, natural richness and fragmentation
· Carbon/Biomass index: ecosystem productivity and net source/storage of carbon
· Water index: available water resource (water quantity & quality, river basins ecological status ) 
· Biodiversity index (species-based)
· Dependency index: from artificial inputs such as fertilisers and other chemicals, irrigation, energy, work, subsidies…
· Health index: health of human, wildlife and plant species populations.
Total Ecosystem Potential is measured according to a diagnosis combining the 6 indexes. 

In some cases, only one index is needed to tell the story: important forest fire, repeated severe droughts, or artificial development of rural landscape or incapacity of agriculture land to feed its own farmers. In most cases several indexes will need to be combined and weighted to come to a conclusion. For the fast track implementation, land, water and carbon/biomass indexes will be computed in priority because they can altogether support early diagnosis in a large number of situations. A biodiversity index be produced in parallel but no complete account will be established for species.  
2.4. The making of simplified ecosystem capital accounts
Making simplified ecosystem will as mentioned previously require using statistics, in-situ monitoring data, satellite observations and some modelling. Modelling will be restricted to computing indices and analysing change in Total Ecological Potential , calculation of consumption of ecosystem capital (exactly in the same way as it is done for consumption of fixed capital), decomposition analysis when necessary, and now-casting.
Figure 6 presents by column the six indices and for each of them the requested data, statistics and accounts. Boxes with black letters indicate the existence of sufficient amount of existing information to justify priority implementation. Boxes with grey letters indicate that more data mining has to be done, and therefore that the probability of filling them in is currently lower or much lower. Because the project is a fast track implementation, the grey boxes will be postponed to a second phase. 
The rows in Figure 6 reflect the type of accounts used for computing the indices. From bottom (the outcome), they are:
· Counts of ecosystem health, for establishing diagnosis

· Basic physical accounts of stocks and flows by ecosystem types
· Basic physical accounts of ecosystem services

· Basic physical flow accounts of sectors (MFA, NAMEA)

· Environmental protection and resource management expenditure accounts.

The specific accounting models for land, water, carbon and their relations are presented in the next section. Regarding biodiversity, reporting to Natura2000 Art. 17 is being considered but no formal decision on biodiversity accounts can be made at this stage.
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Figure 6: Making of simplified ecosystem capital accounts and implementation priorities 

2.5. Models of priority accounts for land, water and carbon
All three accounting models combine an ecosystem asset table and sector table. The 2 tables are connected by flow accounts which balance withdrawals (harvesting, extraction, abstraction, consumption of land cover…) and returns (losses, residuals, formation of land cover…). 
The ecosystem asset table is made up of 3 accounts:

· Basic balance

· Quality/health

· Linkage with the other asset tables.

Sector tables are made up of 4 accounts:

· Basic account of flows

· Use of the resource

· Expenditures

· Import-Exports, including virtual flows

Ecosystem accounts are detailed by land cover types (plus soil, sea and the atmosphere), with ad hoc subdivisions for inland water. Typically, the classification looks like that:
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The classification, and the organisation of data spatially using the EU standard 1km2 grid (as much as possible) will facilitate easy linkages between assets.

The sector accounts follow the European standard statistical classifications, first of all  NACE, PRODCOM and the Combined Nomenclature (KN) for trade as well as NUTS and local administrative units (LAU for population).
Examples of detailed tables are given in annex 3, 4 & 5. They are summarized by the three following figures (7, 8, and 9):
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Figure 7: Simplified land ecosystem accounts
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Figure 8: Simplified water ecosystem accounts
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Figure 9: Simplified carbon ecosystem accounts
3. Fast track implementation: How to achieve it.
The success of the project also demands a strict attention to the basic requirements:
· outcome oriented: methodology and TOR are defined; if a revision has to take place, it will be at the end of the test;

· with existing data: no new data collection (only assimilation of existing data); identification of  data gaps will be a secondary outcome of the project;
· involving stakeholders;

· with short deadlines.

	The key principle for fast track implementation is as simple as possible, as accurate as necessary.

Underlying this principle are three criteria that must be followed to ensure outcomes that are fit for supporting the policy objectives listed in section 1.2.

1.QA/QC existing monitoring data and statistics 

· Mine/sample monitoring networks (space, in situ…)

· Verification, counter-expertise to be considered from the start because of foreseen use in policy making, legal cases, monetary allocations
· Joint use with National Accounts

· Extensive use of statistics: agriculture, demography, transport, energy, trade…

2. Spatially explicit

· Hot issues not concealed within national average values

· Acceptability of global messages by local stakeholders

· Relevant geographical units: countries, regions + catchments, socio-ecological systems 

· Standard EU 1 km² grid as a tool for geographical integration

· Consider EU within the Global Environment

3.  Time relevant 

( Hot issues not concealed within annual average values: work from frequent monitoring when necessary

· Results delivered in time for policy making: at least for annual budgetary debates

· Nowcasting is part of the quick start package 


3.1. Resources
3.1.1. Data

Data are of 3 types: certain, within reach (at short notice and with little efforts) and optional (where more efforts are required especially by stakeholders in the EU and Member States who are closest to the data sources).
i. Certain
Land and Ecosystem Acoounts tool (LEAC)
EU Data centres (EEA, Eurostat and JRC):

· Land Use

· Water

· Climate Change

· Biodiversity 
· Natural Resources
· Waste

· Soil 
· Forests
Sector statistics: population, agriculture, transport, energy, trade, environmental expenditure, regional statistics…
Reporting data: UN Conventions, Regional Conventions, Reporting under EU Directives
Space data  European Space Agency archives
ii. Within reach

· Biodiversity (specialism index, other…)

· GlobCorine

iii. Optional 

· Various research outcomes with Joint Research Centre (High Nature Value, Ecosystem Service mapping, Soil (beyond carbon and erosion …)
· FP project outcomes with DG Research (no easy source of possibilities at present)

· GMES services for land, marine and atmosphere, also emergency services
· National datasets and research
· NGO’s databases
3.1.2. Staff

· Study leader (EEA)
· Central team in Copenhagen

· Distributed core team across European Topic Centres and EU Group of Four organisations (including possible part time secondments)

· E-conferencing, work sharing 

· Consultancy support

3.2. Work organisation 
3.2.1. Training and doing
· learning and applying the accounting methodology of ecosystem capital accounting
· basic balances

· spatial assessments, 
· EcoHealth, ecosystem distress syndrome

· Costs valuation

· Linkages to MFA, NAMEA 

· learning and applying assimilation tools:

· Euro Grid: the Inspire standard
· HyperAtlas: mapping utility for data assimilation by NUTS and river basins)
· OLAP Query Cube: statistical utility for data assimilation by NUTS,  river basins, land cover types, relief classes…
· EEA QuickScan: now casting interactive tool

3.2.2. Across three accounting strands: carbon, water and land

· run in parallel 
· first start with carbon, then land, then water, then LWC integration 

3.2.3. Special accounting sessions: 

For each topic, over the 18 months period 

· 3 time 2 weeks, 

· 10 persons each special team
· in Copenhagen 

3.2.4. Cooperative project:
· Possible partnership or association to the project on the basis of existing methodology and TOR:
· Organisations
· Countries 

· Valuable intermediate products Tested with stakeholders.

3.2.5. Support by DG Env in line with multiple policy opportunities, based on in-kind contributions and budget
3.3. Deadlines and agenda 

· Deadlines: carbon September 2010, land December 2010, water March 2011, LWC September 2011, possible biodiversity September, and LWCB December 2011
Milestones: inputs to UNFCCC and UNCBD COP10, support to EU post-2010 baselines for biodiversity, review of SCP action plan, EU budget 2014-2020, 
Annexes


Annex 1:  Valuation: differences between Core and Functional Accounts 
Annex 2: Ecosystem accounting framework: relations between tables 
Annex 3: Simplified Carbon Ecosystem Accounts
Annex 4 (forthcoming): Simplified Water Ecosystem Accounts

Annex 5 (forthcoming): Simplified Land Ecosystem Accounts
Annex 1 
Valuation: differences between Core and Functional Accounts 

	 
	General/ Core/ Financial Accounts
	Functional/ Management/ Analytical Accounts

	Key Principles
	Complete, exhaustive

Limited imputations 

No double counts

Measure results (GDP, profit…)
	Established by purposes

Imputations as a rule

Possible overlaps between accounts

Measure costs and benefits

	Scale
	National Accounts
	SNA

Standard classifications (ISIC, CPC)

SEEA/ core accounts
	Satellite accounts 

(e.g. SEEA/ functional accounts)
Functional classifications (COFOG…)

	
	Corporate Accounts
	Financial accounts/ Control
	Management/ Analytical accounts/ Business planning

	
	Projects
	Financial accounts
	Costs-benefits analysis

	Measurement
	Physical Units
	Limited to additional indicators

(e.g. SNA & employment; business accounts & bottom of balance sheets recordings)
	Full part of the system 

(e.g. SEEA physical tables or business calculation of unitary prices of commodities …)

	
	Observed monetary values
	Actual flows and stocks
	Actual flows and stocks

	
	Valuation


	Imputation for capital depreciation 

(SNA & consumption of fixed capital; business accounts & capital maintenance cost)

Financial valuation of assets as NPV of observed benefits from economic assets can by used as surrogate to market prices

NB: no virtual benefits being recorded in core or financial  accounts, ecosystem  assets valuation is not possible in this framework
	Imputation for capital depreciation

Imputation of virtual costs (forward looking)

Imputation of virtual benefits non market ecosystem services

Financial valuation of assets as NPV of observed and virtual benefits

NB: imputations are possible here because the functional framework doesn’t impose aggregating competing functions


Annex 2:  Ecosystem accounting framework: relations between tables
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Annex 3

EEA/ IEA

Ecosystem accounts implementation plan

Note 3

Copenhagen, 19 Nov.  2009
Simplified Carbon Ecosystem Accounts
Jean-Louis Weber & Emil D. Ivanov
with contributions by Oscar Gomez & Ricardo Fernandez

Simplified carbon ecosystem accounts integrate a balance of bio-carbon by ecosystem types (land cover units and other eco-types) with sector accounts of carbon use. 

Ecosystem accounts are established on the basis of biomass/NPP monitoring (from satellites NDVI measurements, soil monitoring…). Stocks and net accumulation of bio-C are recorded in tons and PJs. The net accumulation of carbon/biomass is decomposed in direct uses of human activities and in other change resulting from natural and multiple causes. The quantitative balance is supplemented by quality counts reflecting signals in bio-C productivity issues: trends (moving average value on 5 years for smoothing from “normal” climate variations), perturbations (observed anomalies reported to smoothed trend values) and change in NPP profile (by use of HANTS or wavelets filtering)
. Examples of quantity and quality indicators supplied by the accounts are presented in maps 1 to 3 in annex. They provide powerful insight at the macro level (see the cumulated perturbations map of Europe in annex) and can be combined in a composite index. They are as well relevant for verification mechanisms for carbon sequestration for which the can deliver a fair basis for allotment and control
.

Sector accounts of bio-C are restricted to flow accounts
, in physical and monetary units. The physical accounts are conforming to the analysis of material flows promoted by the SEEA and can be subdivided according to user’s requirements: MFA, input-output (for decoupling and decomposition analysis), NAMEA… Bio-C accounts are supplemented with fossil C accounts in order to come to sectors total carbon consumption/ combustion and connects to GHGs emissions. Expenditure accounts don’t contain particular difficulties; they can be extracted for a very large part from the national accounts.
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Figure 1: Chart of simplified carbon ecosystem accounts

Work sharing:

The chart figure 1 suggests (and the accounting tables specify it) work sharing agreements necessary for implementing these accounts in Europe. They follow the existing arrangements within ESEA (the European Strategy for Environmental Accounting) and the agreed distribution of tasks for the SEIS and the Data Centres.

· Ecosystems and integration: EEA

· Sectors: Eurostat (MFA, NAMEA, Expenditure) & EEA (link to UNFCCC reporting)

· Soil, Forest: JRC, EFI, ESA, FAO

· NPP: ESA (various programmes), FAO
Test:

A quick test is being done for populating accounts where possible. The purpose is to present a proof of concept and facilitate the fast track implementation.  First (test) results are presented in annexes 2 and 3.

JLW & EDI

Ecosystem Carbon Accounts: Accounting Tables
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Bio-carbon ecosystem accounts – First (test) results/ Tables 

T1 A – Asset account of Bio-carbon
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NB: These preliminary results are managed with the OLAP Query Tool designed by Oscar Gomez. It allows swift extraction of statistical tables according to a range of reporting units (NUTS, Bio-Geographical regions, land cover types and forthcoming river basins).

T5 (part) Emissions of GHGs by sectors

[image: image21.wmf]EU: Sum of emissions - CO2 (1000 T)

Year

by NACE

1995

1996

1997

1998

1999

2000

2001

2002

2003

2004

2005

2006

A01 Agriculture, hunting …

93125.89

93550.94

90564.25

90676.83

90102.9

86643.44

86691.88

86311.28

85276.3

85652.71

85351.43

84709.35

A02 Forestry, logging …

10627.12

9973.73

9842.8596

9373.5

10401.03

9924.36

12862.28

13514.18

14947.18

14696.83

15361.88

14030.96

B Fishing

13758.54

13219.16

13232.33

13243.78

13262.24

12265.97

12875.27

12568.73

12556.97

12403.9

12272.52

12017.7

C Mining and quarrying

83121.45

84531.01

82706.41

78451.46

75796.33

77275

76316

75861.48

75601.08

76712.67

75870.11

74893.73

DA Manufacture of food products…

78690.14

81792.1

79700.73

78630.69

76904.64

76156.3

77187.16

79258.08

79273.59

78709.17

77066.04

73762.49

DE Manufacture of pulp, paper…

51802.73

51655.83

50640.84

48624.24

47051.57

48460.6

50348.13

48304.03

50306.21

50197.75

49859

47885.05

DF Manufacture of coke, refined petroleum…

159199.83

161299.96

163812.47

163523.02

156029.81

156824.99

149648.38

149809.38

148597.18

149284.69

150356.39

147714.87

DG Manufacture of chemicals, chemical products ...

156651.68

156818.57

156715.02

151257.75

144362.77

149046.6

143819.62

137677.34

138488.9

140719.77

141537.14

139813.6

DI Manufacture of other non-metallic mineral products

235268.78

229399.65

236440.11

237528.72

242258.34

246112.26

240463.67

238963.88

243137.59

250686.35

249437.74

258063.67

DJ Manufacture of basic metals and metal products

273007.68

261074.27

271670.92

261699.96

248859.02

258031.72

246294.07

240651.96

249530.57

252024.87

244859.76

256166.16

DO Other manufacturing

166362.58

172812.95

166308.15

152370.75

151193.26

151177.3

153994.98

147882.32

154160.22

150915.08

149753.48

144843.94

E Electricity, gas and water supply

1369146.4

1389169.6

1336747.9

1349940.4

1313181.1

1349695.3

1383661.5

1406882.6

1460761.8

1457849

1445782.1

1456944.8

F Construction

43099.02

45039.99

44293.06

44483.5

44575.23

44985.97

46166.18

46515.59

47712.25

48663.2

49676.94

50050.12

I Transport, storage and communication

377182.76

401554.49

410510.9

428967.63

432852.98

446105.92

453680.26

453397.82

469072.06

496907.46

515639.11

528675.22

S Business services

151943.93

156623.32

149468.08

150037.13

150592.45

150324.38

156897.98

154211.52

158987.85

164422.45

163592.27

165636.52

SS Social services

147640.83

154885.38

150221.57

149037.66

149187.72

143446.16

151148.55

147935.99

151649.23

156441.13

152308.31

149657.29

HH Households

917450.81

977366.21

951459.03

954443.92

948485.75

926784.57

970309.65

952088.25

969738.18

969593.33

961541.83

940957.64

EU: Sum of emissions - CH4 (T)

Year

by NACE

1995

1996

1997

1998

1999

2000

2001

2002

2003

2004

2005

2006

A01 Agriculture, hunting …

10184248

10218610

10107246

10114934

10068058

9918620.7

9854374.5

9746428.6

9662252.4

9524046.1

9477785.6

9527430.7

A02 Forestry, logging …

27011.992

25754.231

23091.698

22832.371

20976.563

19075.133

18508.591

16213.26

17079.861

16464.07

15982.91

17184.23

B Fishing

1306.08

1282.2

1496.51

1416.85

1230.03

1063.41

1050.74

1012.36

957.07

954.5

932.42

962.7

C Mining and quarrying

3954509.6

3823101.2

3633728.4

3287576.7

3191918.6

3095546.3

2859704

2773490.8

2642857.6

2446652.2

2307190.7

2245698.6

DA Manufacture of food products…

39095.497

40023.897

40750.505

40525.005

41178.256

40829.314

41029.275

41788.706

41584.507

41644.893

41567.184

40935.182

DE Manufacture of pulp, paper…

40863.068

40113.347

40853.146

41413.685

41457.566

40830.874

39975.455

40587.027

40284.907

38964.473

38655.135

48563.612

DF Manufacture of coke, refined petroleum…

61320.26

60271.61

59792.74

59715.14

56996.95

55671.11

54227.02

52956.56

59507.99

52637.87

52121.59

50130.68

DG Manufacture of chemicals, chemical products ...

89829.13

89551.83

88654.36

90161.04

90098.78

85939.12

83383.7

80120.36

82310

80945.63

78703.52

74533.26

DI Manufacture of other non-metallic mineral products

14909.4

14868.95

15255.98

15094.58

14742.44

15167.23

14978.29

14859.58

14390.37

14212.7

13312.44

13627.47

DJ Manufacture of basic metals and metal products

52705.41

50684.16

50437.39

49066.3

47456.5

47538.8

45371.54

42701.28

44807.59

47284.98

47632.24

49372.12

DO Other manufacturing

128495.65

125562.74

124719.2

126037.4

120855.98

122062.77

118223.71

116558.89

115873.41

114141.25

112477.29

100210.05

E Electricity, gas and water supply

1485606.1

1478763.2

1412715.4

1389253.9

1382288.8

1367766.1

1368261.7

1376411.8

1713401.1

1690335.5

1728129

1680607.9

F Construction

7787.2

7804.54

7473.53

6794.67

6582.62

6615.47

6480.78

6431.34

6427.82

6445.41

5949.12

5965.12

I Transport, storage and communication

267909.5

280815.32

284553.63

287968.56

269223.31

284630.29

297304.13

294261.71

308810.62

314171.82

320474.74

324238.76

S Business services

830007.94

816006.84

784163.45

820673.17

767664.65

695678.28

674718.7

722156.75

325026.52

298300.5

296182.23

302505.67

SS Social services

8057051.4

7872296.4

7530839.2

7282125.4

6986697.6

6643485.7

6285617.2

6033735.3

5721291.9

5480604.3

5352910.8

5200746.3

HH Households

928682.07

962977.79

887250.9

858962.12

846563.21

799043.83

779837.51

742340.41

746640

773279.73

783011.86

771615.11


The table can be decomposed by countries. The raw data come from Eurostat/ NAMEA after re-allocation of UNFCCC type emissions to NACE categories. NAMEA accounts for any emissions resulting from economic activities based on the 'resident' / not territorial / approach. Among other things, this means that CO2 from biomass is also included in the CO2 numbers. (Table prepared by Ricardo Fernandez)
Bio-carbon ecosystem accounts – First (test) results/ Maps


[image: image22]
Map 1: Vegetation NPP, mean 2000-2008


[image: image23]
Map 2: Trends in NPP and cumulated annual change 2000-2008
This map is represent the sum of annual variations of NPP for the period 2000 to 2008: 
(2008-2007)+(2007-2006)+(2006-2005) …(2001-2000) . The boxes show different profiles which can be interpreted for assessing ecosystem vigour.
[image: image24.emf]
Map 3: Standard deviation of NPP trends 2000-2008
This map shows the sensitivity of areas to extreme climate variations (in purple). The impact of 2003 drought is visible in some regions. Anomalies and average trends are candidate to be included in a composite index of ecosystem NPP vulnerability or vitality. Effects of land cover change have to be integrated as well; they can be obtained from Corine/GlobCorine or/and changes in NPP profiles.


Annex 4

EEA/ IEA

Ecosystem accounts implementation plan

Note 4

Copenhagen, xx Nov.  2009
Simplified Water Ecosystem Accounts
Philippe Crouzet, Guillaume Le Gall & Jean-Louis Weber 

Forthcoming

[image: image25.emf]Opening stocks by ecosystems/water bodies

•

Precipitations

•

Natural Inflows

•

Withdrawals by activities

•

Net transfers between ecosystems/water bodies

•

Returns to the water system from activities

•

Imports/Exports and return to the sea

•

Storage in the user system

•

Consumption/evaporation in the use system

•

Real evapotranspiration

•

Changes due to natural & multiple causes

•

Natural outflows

Final stocks by ecosystems/water bodies

•

Withdrawals by activities

•

Net transfers between ecosystems/water bodies

•

Returns to the water system from activities

•

Imports/Exports and return to the sea

•

Storage in the user system

•

Consumption/evaporation in the use system

•

Returns of waste water

•

Storage in dams

•

Rainfed agriculture

•

Evapotranspiration by irrigation

Ecosystem Asset Account 

Water balance

•

Water net availability

•

Water bio-chemical quality

•

Ecological quality of river basins

In situ water usage

Water Protection and Management Expenditures

•

Taxes and subsidies

•

Purchase of water

•

Investments

Ecosystem Water Quality Accounts

Sector Accounts  

(Supply & Use, MFA, NAMEA, Expenditures)

Virtual water embodied in Import-Export

•

Virtual water by products

•

Landscape ecological potential

•

Carbon/Biomass productivity & storage

Linkage table

Accounts & Indexes : 

Water Ecosystem Accounts


Annex 5

EEA/ IEA

Ecosystem accounts implementation plan

Note 5

Copenhagen, xx Nov.  2009
Simplified Land Ecosystem Accounts
Jean-Louis Weber, Rania Spyropoulou, Oscar Gomez & Emil D. Ivanov 

Forthcoming


[image: image26.emf]Opening land cover stocks by ecosystems

•

LCF1 Urban land management

•

LCF2 Urban residential sprawl

•

LCF3 Sprawl of economic sites and infrastructures

•

LCF4 Agriculture internal conversions

•

LCF5 Conversion from other land cover to agriculture

•

LCF6 Withdrawal of farming

•

LCF7 Forests creation and management

•

LCF8 Water bodies creation and management

•

LCF9 Changes of Land Cover due to natural and multiple 

causes

•

Change in land cover (formation - consumption)

Final land cover stocks by ecosystems

•

LCF1 Urban land management

•

LCF2 Urban residential sprawl

•

LCF3 Sprawl of economic sites and infrastructures

•

LCF4 Agriculture internal conversions

•

LCF5 Conversion from other land cover to agriculture

•

LCF6 Withdrawal of farming

•

LCF7 Forests creation and management

•

LCF8 Water bodies creation and management

•

Agriculture (by crop types)

•

Forestry

•

Infrastructure, transport

•

Economic activities

•

Residential

Ecosystem Asset Account 

Land cover balance

•

Green Landscape Index

•

Landscape nature value

•

Landscape fragmentation

Land use 

(main use, ha + tons + number of units)

Landscape Protection and Management Expenditures

•

Taxes and subsidies

•

Investments

Landscape Ecological Potential

Sector Accounts  

(Supply & Use, MFA, NAMEA, Expenditures)

Virtual land embodied in Import-Export

•

Virtual land by products

Linkage table

Accounts & Indexes : 

Land Ecosystem Accounts

•

Carbon/Biomass productivity & storage

•

Water availability (quantity*quality)

LCF = Land Cover Flows, as in EEA Land Cover Accounts 2006 report
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� Drafted by Jean-Louis Weber and Jock Martin


� The development of all these applications has been supported by Eurostat and the EC.


� A nice expression by Pierre Calame in his Essai sur l’Oeconomie, Editions Charles-Leopold Mayer, Paris 2009.


� SNA §13.50, 13.51 and 20.46 to 20.48  � HYPERLINK "http://unstats.un.org/unsd/nationalaccount/sna2008.asp" ��http://unstats.un.org/unsd/nationalaccount/sna2008.asp�  


� J.-L. Weber, from W. Radermacher’s presentation at the Eurostat National Accounts Conference 2009 “Reading the Present to Prepare the Future”,  Brussels, 16 September 2009


� in the sense of Andre Vanoli’s proposal of deducting rents on nature from conventional Value Added, in order to calculate a true VA and therefore GDP. This proposal makes sense and rents on nature being part of commodities prices, the solution discussed for years could be implemented for resource depletion in the SNA itself. This is not the case probably because of the volatile behaviour of natural resource prices when using the NPV method. In the same way, the approach for ecosystem capital accounting is not identical to the “GDP of the Poor” proposal by Haripriya Gundimeda and Pavan Sukhdev in the newly published TEEB D1 report. In both cases, there is a compatibility with the adjustment for ecosystem depreciation and overlaps which will have to be clarified in the future if such extensions are considered later on.


� Changes in profile can reflect internal conditions of land cover types (density, degradation, crop rotation…) or be the first signal of land cover change. In that case they can be expressed in area units and connect strongly bio-C accounts to land accounts.


� They supply a basis for taxation, subsidies or compensations which is less dependant from meteorological variations, protecting therefore beneficiaries from natural risks.  


� Physical assets accounts by sectors could be envisaged, although they may require statistics which are not commonly available such as annually updated cadastre data. Without such information, it might be difficult to reflect important current trends such as land grab from farmer to large agro-food or forest-pulp companies. Analysis flows (in particular international trade) is easier to achieve and can supply useful information on theses kind of issues. Monetary asset accounts based on financial accounting methods are of limited interest for environmental accounting of ecosystems; in addition, the methodologies currently recommended in the SNA are based on very volatile resource prices (because on speculation on oil, food products and other raw materials) and lead therefore to unstable results. 





PAGE  
5

[image: image27.emf]Georges Braque 

–

Harbour

in 

Normandy, 1909Georges Braque 

–

Harbour

in 

Normandy, 1909

  

Georges Braque 

–

Harbour

in 

Normandy, 1909Georges Braque 

–

Harbour

in 

Normandy, 1909Georges Braque 

–

Harbour

in 

Normandy, 1909Georges Braque 

–

Harbour

in 

Normandy, 1909

  

[image: image28.png]


[image: image29.png]


[image: image30.png]yoy .y




[image: image31.png]


[image: image32.png]


_1320406090.ppt


Accounts & Indexes : Land Ecosystem Accounts



Opening land cover stocks by ecosystems



		LCF1 Urban land management

		LCF2 Urban residential sprawl

		LCF3 Sprawl of economic sites and infrastructures

		LCF4 Agriculture internal conversions

		LCF5 Conversion from other land cover to agriculture

		LCF6 Withdrawal of farming

		LCF7 Forests creation and management

		LCF8 Water bodies creation and management



		LCF9 Changes of Land Cover due to natural and multiple causes 

		Change in land cover (formation - consumption)



Final land cover stocks by ecosystems

		LCF1 Urban land management

		LCF2 Urban residential sprawl

		LCF3 Sprawl of economic sites and infrastructures

		LCF4 Agriculture internal conversions

		LCF5 Conversion from other land cover to agriculture

		LCF6 Withdrawal of farming

		LCF7 Forests creation and management

		LCF8 Water bodies creation and management



		    Agriculture (by crop types)

		    Forestry

		    Infrastructure, transport

		    Economic activities

		    Residential



Ecosystem Asset Account 

Land cover balance

		     Green Landscape Index

		      Landscape nature value

		      Landscape fragmentation



Land use (main use, ha + tons + number of units)

Landscape Protection and Management Expenditures

		    Taxes and subsidies

		    Investments



Landscape Ecological Potential

Sector Accounts  

(Supply & Use, MFA, NAMEA, Expenditures)

Virtual land embodied in Import-Export

		    Virtual land by products



Linkage table

		    Carbon/Biomass productivity & storage

		    Water availability (quantity*quality)



LCF = Land Cover Flows, as in EEA Land Cover Accounts 2006 report


















