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1. Two Views of the Economy (Neoclassical and Ecological) 
From the point of view of ecological economics, the economy is seen as a system necessarily open to the entry of energy and materials, and which produces residues which are not entirely recycled. The Earth itself is open to the entry of solar energy. The metaphysical vision of the economy as a carousel between producers and consumers which turns around (Figure 2.1), a perpetuum mobile [PD - can't you read Latin! - just means "endlessly moving"] lubricated by money and pushed by the desire to maximize utility (in consumers) or profits (in firms), is not shared by the ecological economists who insist on the distinction traced by Aristotle in Politics between oikonomia (as the study of the material and energy provisioning of the oikos [household], and in general of human society), and chrematistics (as the study of price formation in markets). Although we do not share Aristotle's motivation - to keep merchants in their social subordinate place, since he disliked the threat to the social order which freedom of trade could produce - we still argue as ecological economists that human livelihood should not be guided by the price system because the price system is unable to give convincing evaluation to the inflows of energy and materials, to the outflows of waste, and in general to the environmental conditions for life and production, including biodiversitv. 


Fig 2.1 Two visions of the economy
















There is a parallel here with debates on the value of domestic work, essential for the well-being of the population, and usually done by women at a low or zero price because of their social subjection and segmented labour markets. The analogy is not far-fetched, since the debates within the feminist movement were connected with the same root economic cause, the failure of the market to measure services essential to the human economy, in the sense of oikonomia. In the case of environmental externalities, there are two further issues: damages to future human generations, and damages to other forms of life. The schemes in Figure 2. 1 reflect this conflict of visions between neoclassical economics and ecological economics. Externalities are not minor cases of market failure. Rather, the market economy should be seen as a small rocking boat in an ocean of uncertain, incommensurable externalities. 
Distributional issues 
The pattern of prices in the neoclassical economy depends on the distribution of income. The functioning of the neoclassical economic circuit may be disrupted by distributional conflicts. For instance, firms are individually inclined not to pay high wages, and therefore there might be a lack of effective demand from households in the aggregate to buy all the goods and services which would be available with production running at full capacity utilization. 
This is a well known internal contradiction of capitalism. Or, for instance, in a period of full employment, wages might increase more than productivity, and if there were strong internal or international competition among firms, it would be difficult to translate such pressure into higher prices, and there might occur a 'profit squeeze', and a crisis from the 'supply side'. Similiarly, if natural resources and environmental services became more scarce, and if such scarcity were reflected in costs (a big 'if'), then there might also occur a 'profit squeeze'. James O'Connor (1988) referred to this as the 'second contradiction' of capitalism. 
















Since, in ecological economics, we see the market economy as embedded in a physical-chemical-biological system, the question immediately arises of the value of such natural resources and environmental services for the economy. Is it possible to translate such environmental values into money values? This will be considered below, under the rubric of 'incommensurability'. Here some asymmetries as regards distributional conflicts will be pointed out. In the ecological economy, future human generations, and the existence values attributed to other species, play a role, precisely because the time horizon of the ecological economy is much longer, as we take into account slow biogeochemical cycles, and irreversible thermodynamics. Also, many natural resources and environmental services are not in the market, because they have no owner ; attribution of 'property rights' and inclusion in the market, would change the distribution of income, and the pattern of prices in the market economy embedded in the ecological economy. For instance, are there owners of the ability of the Earth to recycle a good part of the C02 pumped into the atmosphere? Are there markets for such property? Are there owners of wild and agricultural biodiversity? What is the role of environmental movements acting outside the market in pushing up prices which firms (or governments) have to pay for their use of environmental resources and services? The distributional aspects should be integrated into both the neoclassical and the ecological views of the economy. 
2. Indicators, Limits and Instruments 
The larger our economies grow (because of increased populations, and because of increased exosomatic consumption of energy and materials), the more they use natural resources and environmental services. [PD - exosomatic energy = energy used by humans apart from that required to keep the human metabolism going.] Externalities become pervasive. In order to accommodate the economy to the environment, in a process which could be called 'ecological adjustment' (in parallel to the financial adjustment of stabilization programmes, there are two distinctive approaches. 
The first one characterizes neoclassical environmental economics. It consists in trying to give a present-day monetary value to externalities, and then bring the economy to the point where marginal external costs do not exceed private marginal gains. This could be done through different instruments: legal norms and fines, economic charges, levies or taxes, Coasian bargaining, markets in pollution permits ... (If we take case by case, in a partial equilibrium analysis -see section 3 - we shall miss the general consequences for quantities transacted and for prices that the internalization of extenalities would have. These could only be captured through a general equilibrium analysis. As prices change in one market because of internalization of externalities, all prices will change to a greater or lesser extent. This is an interesting and well known point, but not relevant in the sense that the argument here is that there is no way of exactly internalizing externalities even in the simple cases of partial equilibrium analysis.) [PD - partial equilibrium analysis simply means that relationships between supply, demand, prices and quantities are only considered in a specific section or sub-section of the market. For example, impacts of changes in the demand for cheese are only considered in the market for cheese and not wider markets for food or people working in cheese factories and so forth.]
The second approach is that of ecological economics which argues that it is not merely technically difficult but actually impossible to give present-day monetary values to the myriad externalities, many of which are unknown, many of which will have irreversible, uncertain, future effects. When politicians are advised to use phrases such as 'Getting the prices right', or 'We must include the full social environmental costs', this is impracticable advice. For instance, a calculation of the marginal external costs of nuclear power would require estimates, at present-day value, of the costs (or benefits) of radioactive waste for tens of thousands of years. At which rate of discount? A Coasian solution in terms of attribution of 'property rights' and subsequent market negotiations over radioactive waste and pollution, would not really cope with today's uncertainties or solve the intergenerational question. Ecological economists have argued that elements of an economy with pervasive uncertain future externalities are incommensurable. However, this does not rule out of court an environmental policy which makes use of economic instruments. 
The argument of ecological economics is that environmental limits (or targets, standards or norms) to the economy cannot in general be set through a process of comparison of private profits and social, external costs, but rather they must be set, and are set in practice, through a process of 'social evaluation' (how else?) after scientific-political debates. Once such limits are set (for instance, in the Fifth Environmental Action Programme of the European Union, translated into a set of concrete indicators and quantitative norms, or the Dutch Environmental Policy Plan), then the conventional economists can come back on to the stage, with special competence in discussing instruments (for example, for a reduction of SO, emissions of x percent, would a tax or levy be more cost-effective than a market in emission permits, or vice versa?).
There have been proposals of monetary indicators on the state of the environment, such as a 'green' GDP. Also, 'weak sustainability' has been proposed, that is net investment should be at least equal to the depreciation of 'natural capital'. Pearce and Turner's (1990) concept of 'weak sustainability' is a synthetic monetary indicator. However, to asset that the economy would be 'weakly' sustainable if net investment exceeds the sum of depreciation of renewable and non-renewable environmental resources, implies faith in the substitutability of [human-produced] capital for environmental resources, and faith in the possibility of measuring the depreciation of environmental resources in the same units as capital. 'Weak sustainability' assumes we know how to value in money term the services of non-appropriated, non-marketable natural resources and life support systems (Victor, Hanna and Kubursi 1994). 
Techniques of economic valuation are unable to give convincing updated value estimates to the use of natural resources, or to future, uncertain externalities. Therefore, monetary indicators are only believable for captive audiences of professional environmental and resource economists They are useless for policies. 

















We are then left with physical indicators (or, equivalently, with 'satellite' accounts of variations in 'natural patrimony', not integrated in money terms within national income accounting). Behind a list of indicators such as the one shown in Table 2.1 (adapted from work in progress at DGM) there would always be a history of scientific research and political controversy. Notice, however, that a list of indicators is far from being a list of targets for indicators and, moreover, that the list is always incomplete. For instance, one could add loss of agricultural land (through desertification, urbanization, and so on) as one important indicator. Or availability of water, comparing rainfall and extraction. Or, for instance, there is a new European proposal on the preservation of agricultural bioffiversity (COM 93-337), but as far as I know there is no indicator of 'genetic erosion', that is the loss of agricultural biodiversity in European regions. Once an indicator was constructed, and a target was set, then the instruments in order to reach such objective could be discussed. Of course, we must decide on policies before knowing all facts and before an economic quantification of such facts. 
One indicator of loss of natural biodiversity would be human appropriation of the annual biomass net production. There is the well known figure of 40 percent for the whole (terrestrial) world, which comes from the sum of direct human use (4 percent), indirect use (26 percent), and losses (10 percent), and which clearly indicates how the space for other species is narrowing down (Vitousek et al., 1986). This would be an interesting indicator for different European regions, some of which are using more biomass than they themselves produce. Now, however, how much biomass and space do other species need for conservation and future evolution? Are we going to be guided by present use values and (discounted) option values, or also by intrinsic values which arise from the belief that other species have a right to exist? 
How could such indicators be aggregated? Often, some indicators improve while others deteriorate. The Wuppertal Institute is trying to develop one synthetic physical indicator, MIPS (material input per unit service), in the expectation that the economy is moving towards 'dematerialization'. 
In general, there have been inconclusive attempts to decide on whether economic growth is bad (or good) for the environment, and in the wake of the Brundtland Report of 1987, the fashion was to argue that poverty was the main enemy of the enviromnent. True, the amount of energy used for cooking might go down with economic growth (as kerosene or LPG cookers are substituted for open fires burning woodfuels or dried dung), but in general economic growth goes together with environmental degradation, although selected indicators follow different trends (Figure 2.2). 

[PD - for more indicators (based on the same original data as used in Fig 2.2 - see here]
Table 2.1: Issues and indicators
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Environmental Issue 
Environmental Indicator 


Acidification 
acid emissions calculated from: 
- S02 
- NOx
- NH3 


Tropospheric ozone 
precursor VOCS 


Global warming 
C02 equivalent emissions from:
- C02 
- CH4 


Toxic/persistent pollutants in the environment 
total emissions/discharges to envirornment of..
- dioxins 
- heavy metals
- organics


Water quality 
total nutrients discharges:
- nitrates 
- phosphates 
- pesticides
total de-oxygenation potential:
- BOD + COD


Coastal zones 
total hydrocarbons into the marine environment 


Waste reduction 
total municipal waste generated total hazardous waste generated 


Resource conservation 
% recycled materials energy consumption water consumption 
- total annual demand 
- seasonal demand


There is then no single, synthetic criterion by which to judge the linpact of the economy on the environment. Usually, in practice, some sort of consensus is reached on a list of indicators and on the targets for each indicator by diffuse processes of 'social evaluation', the study of which would be essential for the research on environmental policy-making. Conventional environmental economics is irrelevant to such processes of 'social evaluation'. 



