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‘Because National Accounts are based on financial transactions, they count for nothing nature, to which we owe nothing in terms of payments, but to which we owe everything in terms of livelihoods.’ Bertrand de Jouvenel - Arcadie, 1968

We can properly manage only what we measure. This is the purpose of accounting of economic actors and countries to record and measure accurately, fully and fairly revenues and expenses, income, profits and losses and the state of assets and liabilities, physical, intangible and financial.

Accounts’ fairness is one of their essential characteristics; failure to account fairly and properly may be punished criminally. The fairness of a company’s accounts is just as important to business partners and banks, as for its employees and shareholders, to the Stock Exchange, the tax authorities and the financial justice. The fairness of government’s and national accounts is just as important. Accounting rules state clearly that business accounts’ fairness is based primarily on the complete recording of revenues and costs, including the costs of capital depreciation which is the subject of very precise rules. National accounts tell the same thing when they recommend estimating the consumption of fixed capital and deduct it from gross aggregates such as GDP to net aggregates such as Net National Income.

The completeness of accounting standards is however limited to transactions and assets that are subject to an appropriation for the purpose of obtaining a profit. It follows that the natural assets that are not appropriated (the atmosphere, the ocean  ...) and all ‘unproductive’ functions of natural assets, even though they may be appropriated, are for the most part ignored. These functions are public goods because they provide to the community services which are ‘neither exclusive nor rivals’, such as good air quality and water or the ability of ecosystems to reproduce life. These functions are taken into account only when the public authority establishes their value by regulations, taxes or other payments.

In fact, the capital that ecosystems constitute is possibly depreciated in accounts as for its commercial value, which generates appropriated revenue; it is not depreciated regarding the degradation of the public good. It is important to note that if companies have the ability to depreciate the depletion of their natural resources (including logging), none of this is provided by the national accounts which ‘net’ flows are deducted only from the depreciation of fixed capital and disregard that of the natural capital - such as that of human capital all the same. Regarding ecosystem capital, financial accounting standards and national accounts come together in the same denial: no ecosystem capital depreciation for the first one, no consumption of ecosystem capital for the other.  The degradation of nature’s primary functions is for both systems an externality, and need not be recorded.

However, degrading the ability of ecosystem capital to provide services to the economy as well as to the society is consumption, a consumption of capital. This is an unpaid consumption, which by accounting measures automatically generates a debt, in all societies and at all times – in this case an ecological debt. Such debt can be considered debt vis-à-vis nature, but we know that it means a debt to future generations who will have to restore what we have degraded as well as vis-à-vis the present and future of generations of the countries that furnish us with their own degrading ecosystem. The recording of natural capital degradation and correlated depreciation and the accounting of depreciation counterpart as an ecological debt is a matter of fairness and equity.

From late 2009, the European Environment Agency has undertaken a pilot project on Ecosystem Capital Accounting in Europe. This project is in line with the evolution of environmental-economic accounts as represented by the UN manual known as the SEEA 2003. This focuses its attention on the extension of the conventional national accounts in order to supplement them by tables of physical data on stocks and material flows associated with the monetary stocks and flows recorded by the System of National Accounts. During the current SEEA revision, it was decided to include ecosystem accounts in the framework, to better reflect economy’s responsibility vis-à-vis nature. While the current SEEA is used to describe economy’s internal performance (resource consumption and waste discharge), the new SEEA enlarged to ecosystem accounts will help measure the physical impacts of withdrawals, discharges and development on ecosystem productivity and health as well as the feedback effects on accessibility to ecosystem services. The ecosystem capital accounts will include an estimate of ecosystem capital consumption and a double-balance sheet of assets and liabilities, in physical and monetary units.

Contrary to a more conventional economic approach where capital depreciation is measured by the difference between asset values of two dates, the capital ecosystem accounts are based on the observation of ecosystems’ physical degradation (quantity and quality). The depreciation is calculated then by valuing the physical degradation by the remediation cost, either through restoration (when possible) or compensation. The reason for this approach is that ecosystem capital is multifunctional and includes both economic assets and assets that are public goods (‘privately produced public goods’
). Valuing individually all the various services of an ecosystem is heavy work. This practise can introduce elements of doubt about the theoretical possibility to aggregate market prices and more subjective values ​​relating to non-market private and collective ecosystem services. The approach would be in addition difficult to translate into statistical programmes, which questions the possibility of annual updates as required to match national accounts periodicity. 

The capital ecosystem accounts of Europe developed by the EEA consider three main groups of services: biomass (which is at once food, material and energy), freshwater and systemic services such as water cycle regulation, pollination, or elements of the quality of life. Because ecosystems needs biomass to reproduce themselves, only a surplus is accessible to human needs. In addition, the production of each of these three groups of services can not be at the expense of others: crop yields can increase biomass production but they must not compromise soil fertility or the water resource and cycle or landscapes integrity and biodiversity. If one or more services are affected, the result is a deterioration of the capital system as a whole. This is measured in a unit called ‘ecosystem potential unit-equivalent’ (EPUE) where the biomass available for human use is weighted considering the factors that may limit access to fresh water and to the various landscape functions.

The deterioration of the capital ecosystem is then split up between degradation by human use and natural disturbance. Considering the physical balance sheet, ecosystem capital degradation generates an ipso facto obligation to repair or compensate that is a physical debt. Such physical debt is recorded in EPUE.
The degradation of ecosystem capital is then used to calculate the consumption of ecosystem capital (CEC) in monetary units. As this consumption is not paid, it generates then a monetary debt of the same amount.

Ecological debt is recorded twice in the accounts, in physical and monetary units. This means that the extinction (by payment) of a monetary debt does not necessarily extinguish the physical debt (for example, if restoration costs have been poorly estimated). There is no a priori consolidation. The debts are extinguished by restoration of the physical ecosystem potential or by acquisition of EPUE in an approved mitigation or compensation scheme.

To the debt created on the national territory is also added a debt embedded into imports, in the case when the production conditions in the supplying country lead to degrade the ecosystem (e.g. to provide low price products). As for the ecological debt incurred in the territory, the debt embedded in imports is recorded twice, in physical units (EPUE) and in monetary units.

Beyond its intrinsic interest, recording as ecological debt the consumption of ecosystem capital (CEC) solves a recurring problem when adjusting national accounts aggregates. One of the main objections to GDP adjustment or more precisely of Net Domestic Product (or Net National Income) is that the price changes introduced by the adjustment necessarily lead to changes in the quantities traded and therefore of the economic equilibrium that has governed the determination of the aggregate. The adjustment would be neither more nor less than to rewrite the past. Recording consumption of ecosystem capital in debt drops the objection: debts are calculated at the end of the year and have effects in the following accounting period. It is therefore possible to calculate, in addition to GDP, NDP and conventional Income as recommended by the ‘Beyond GDP’ Conference and the ‘Stiglitz Report’, new aggregates adjusted from territorial and imported consumption of ecosystem capital.

Another type of adjustment of equal interest relates to commodities price and consumption. The purchaser price used by the national accounts to record transactions does not record, of course the consumption of ecosystem capital. An aggregate called ‘Final Consumption at Full Price’ is proposed. It adds CEC to the traditional Final Consumption, both territorial CEC and CEC embedded in Imports (minus the CEC embedded in exports, and is therefore not consumed in the country).

The adjustment of these aggregates, calculated from integrated physical accounts, establishes a formal accounting relationship between the national accounts based on official statistics and natural phenomena monitoring databases.

Ecological debt is not limited to unpaid ecosystem capital consumption which is a flow of the current year. It also includes historical debt evidenced by programs and restoration plans, national objectives and international commitments. For example, EU Water Framework Directive contains targets of ‘river basins good environmental quality’. The reports on distances to targets and costs to meet the objectives presented by the EU Member-States under the WFD reporting correspond to measuring physical debt and estimating a debt in money. Physical and monetary debts are thus extinguished by the double condition of programmes implementation and verification of bio-physical improvement up to stated objectives.

As for the debts embedded in international trade, it is clear that appropriate mechanisms must ensure that payments of debtor countries are used for ecosystem restoration of the creditors, who according to the rule of law can not claim their own fault for financial benefits. A specialized agency may be required to regulate the matter to the regulations effective restoration of ecosystems, bookkeeping creditor and debtor countries physical and monetary debts and assets and arbitrating compensation. Again, the double recording of physical and monetary liabilities allows us to imagine such a mechanism where ecological debt repayment is done for the benefit of the ecosystem. Such a mechanism is conceivable internationally. This compensation of current liabilities does not exclude political decisions in which historical purely financial debt (in the South) and historical ecological debt (in the North) could be swapped.

The ecosystem asset accounts also include physical and monetary tables. They distinguish the territorial ecological assets and financial ecological assets.

A first important observation is that territorial ecosystem assets are valued only in part, only those which are economic assets. In this case, valuation follows the usual rules of national accounting. Ecosystem functions of territorial ecosystem assets which are not economic (as defined in national accounts) are not valued for the reasons explained above. The total monetary value of territorial ecosystem assets is not recorded; they are only recorded in EPUE.

Ecosystem financial assets correspond in part to the consumption of ecosystem capital embodied in sold products. As this CEC corresponds in part to the degradation of a public good, the holder of such assets should not trade it. He has instead the possibility of claiming compensation in proportion to the restoration he has undertaken.

It is also possible to record the creation of new financial ecosystem assets as result of verified ecosystem improvements. As these improvements are partly representative of a public good, they should not be transferable and remain an attribute of the particular ecosystem in which they arise. However, they could be rented to another economic player or country so that it can temporarily cover its ecological debt. To the extent that the EPUE unit is cheaper in developing countries, this would be an incentive to improve the ecosystem situation of these countries in contrast to incomplete market-based prices which push these countries to sell off their resources and degrade their ecosystem capital.

Finally, we can imagine that portfolios of debt and ecological assets are taken into account in addition to other financial instruments in the allocation of loans or special drawing rights to countries, on the basis that the degradation of the ecological situation affects its net long-term worth. Allocations of rights (in EPUE, not in money) are even conceivable considering the importance for the global ecosystem of conserving specific ecosystems.

The ecological debt is in many ways similar to other debts that accumulate in our societies: transfers of charges to others, to future generations… They are however different on one point: no need to manipulate accounting books or of fiscal heavens to get rid of them – they are simply not recorded anywhere. This is one of the ambitions of the ecosystem capital accounts EEA project that to show that accounts, certainly simplified to begin with, can be established on the basis of socio-economic statistics and rapid progress of Earth observation by satellite and, more generally of monitoring of nature and of tools for processing and exchanging data. Such accounts are required to process ecological debts. We can properly manage only what we measure.
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