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Abstract

The widely used concept of sustainability is seldom precisely defined, and its clarification involves making up one’s mind about a range of difficult questions. One line of research (Bottom-Up) takes sustaining a system over time as its starting point and then infers prescriptions from this requirement. Another line (Top-Down) takes as its starting point an economical interpretation of the Brundtland Commission’s suggestion that the present generation’s need-satisfaction should not compromise the need-satisfaction of future generations. It then measures sustainability at the level of society and infers prescriptions from this requirement.

These two approaches may conflict, and in this conflict the Top-Down Approach has the upper hand, ethically speaking. However, the implicit goal in the Top-Down Approach of justice between generations needs to be refined in several dimensions. But even given a clarified ethical goal, disagreements can arise. At present we do not know what substitutions will be possible in the future. This uncertainty clearly affects the prescriptions that follow from the measure of sustainability. Consequently, decisions about how to make future agriculture sustainable are decisions under uncertainty. There might be different judgments on likelihoods; but even given some set of probabilities, there might be disagreement on the right level of precaution in face of the uncertainty.
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Introduction

‘Sustainability’ has become a notorious buzz-word, referring to something undeniable good. No-one defends unsustainable development or unsustainable activities, just like no-one would call their position ‘undemocratic’. However, the almost universal accept of the claim that development should be sustainable comes at a cost, namely that the concept has become almost empty. Different policy makers appear to interpret the concept each in their own way, always keen to reaffirm the sustainability of their policy, regardless of its content. But this means that it is very unclear what exactly the practical implications of sustainability are.

Hence, there is a need for clarifying the concept. However, any clarification will also make the concept more controversial. And of course, more than one clarification is possible. The differences between conflicting interpretations of ‘sustainability’ will uncover disagreements about value judgments as well as about empirical issues. This paper attempts to map the logic of some of the important disagreements.

The first step is to recognize that sustainability is a normative concept. Sustainability is valuable state – a goal we should strive to realize. This means, firstly, that, that the only way to make the concept more precise is through reflection on what is valuable about sustainability and how this value relates to other important values. And secondly, analysis of the practical implications of sustainability presupposes that the goal has been clarified. This is basically an empirical question. However, it only makes sense to determine the necessary means to achieve a goal when the goal has been specified. Even so, since the question of implications is concerned with the farther future, we should expect empirical uncertainties.

The Goal of Sustainability

Considerations on the sustainability of activities date back to the late 19th century, where the question rose within forestry how to determine the maximum cut that could be sustained in the long term; later, similar considerations were developed within fishery, and eventually they spread to many other areas. The underlying principle was the constraint that the resource stock in question should be kept constant over time, and the simple prescription was to keep the harvest rate per year within some area smaller than or equal to the natural regeneration rate per year for the resource within the area.

This is all right as far as it goes, but unfortunately it does not go very far. One line of research views a farm as a system in exchange with its surroundings. If the farm is to sustain its production over time, keeping the resource stock constant over time is not likely to be sufficient. Roughly, the farm also needs to be sustainable in a social sense. Hence, this research takes the form of uncovering the expectations of all stakeholders with an influence on the farm’s survival over time (e.g., Kristensen & Halberg, 1997; Gibon, 1997). This way to enhance the concept of sustainability corresponds roughly to what Paul Thompson has dubbed ‘sustainability as functional integrity’ (Thompson, 1997).

Another line of research originates in economics. From an economical point of view, the prescription to keep the resource stock constant over time leaves many questions unanswered. For one thing, many resources are non-renewable. If they are to be used at all, it is by definition impossible to keep the stock constant over time. Economists suggest answers along two lines (e.g. Solow, 1974; Hartwick, 1977). Firstly, a reduced stock of exhaustible resources can be compensated for by an increase in renewable resources. This strategy assumes that substitution between different types of capital is possible. Secondly, through technological development it may become possible to achieve increasing efficiency in the use of resources and hence possible to sustain a constant level of welfare on a reduced stock of exhaustible resources.

The economic analyses move from the simple prescription of keeping a single renewable natural resource stock constant to the more general prescription of keeping the welfare level constant or at least non-decreasing. This is inspired by Brundtland (World Commission, 1987), who defined a sustainable development as a development that "meets the needs of the present without compromising the ability of future generations to meet their own needs”. Economists prefer to analyze this in terms of welfare rather than need satisfaction. The important point is, however, that if we are going to take substitution and technological development into account in order to make more general prescriptions, it is necessary to look at the value of resources, i.e. their potential to generate welfare or satisfy needs, rather than simply the stock. It is implicit in this move that ‘sustainability’ no longer can be applied on a single activity in isolation, such as a single farm or even farming; rather, we shall judge whether society at large and its development is sustainable. 

Hence, I find it reasonable to dub this approach a Top-Down Approach, because it starts by determining sustainability at the level of society, and then infer prescriptions for a single activity, given some technological stage. On the other hand, the systems approach is a Bottom-Up Approach, because it starts out by inferring prescriptions for a single activity, and then reaches prescriptions for society at large by putting together the prescriptions for all relevant activities.

The Problem of Population Size

The general idea of a sustainable development implicit in the economic discussion and the Brundtland Report is a development that fulfills justice within and between generations. I shall have to leave aside the question of justice within a generation and only look at justice between generations. The Brundtland Report interprets justice between generations as the constraint that the level of welfare should be non-decreasing over time. Some economists require that each generation has the same level of welfare. There is room for discussion of whether these requirements of equality between generations are too rigid. May it be tolerated that some generations are slightly worse off than others, if this will lead to a greater overall total of welfare? (Broome, 1992).

The economic analyses referred to above assume a constant population over time. But if the population grows over time, as it is likely to do, and we understand sustainability as the requirement that the welfare level per capita should not decrease over time, this of course results in more stringent requirements of sustainability. But what does the concept of justice between generations imply for the size of population? Given some fixed stock of resources, is it better that it sustains few people or many? Should we care about the total of welfare or the average level of welfare?

I believe many people are inclined to answer that quality is better than quantity, or at least that the weight of quantity should be diminished when the number of people increases. However, population ethics is riddled with problems (Parfit, 1984). Let me very briefly introduce these problems.

Consider a small scale version of what Parfit calls the Mere Addition Paradox:

Table 1: The Mere Addition  Paradox

	Alternative A
	Alternative B
	Alternative C

	Person 1
	
	Person 1
	Person 2
	Person 1
	Person 2

	5
	
	6
	1
	4
	4


In A, there is only one person with a welfare level of 5. In B, a second person is added. He has a low level of welfare (1), but the addition does not make the first person worse off; in fact, it makes him better off. In C, there are two people each at the level of 4.

Moving from A to B is what Parfit calls Mere Addition: A person is added to the world with a life worth living, but without making any on worse off. Even if we believe that adding a person is wrong if it makes existing people worse off, we may accept that Mere Addition is a change for the better. Suppose we do. Then we accept that B is better than A. We also seem to accept that C is better than B – it has a greater total of welfare and it has welfare equally distributed. If ‘better than’ is a transitive relation, we are then forced to accept that C is better than A. But this goes against the intuition that it is wrong to increase the number of people, if existing people thereby becomes worse off. Parfit shows that if we repeat the argument a number of times, we shall end up with what he calls the Repugnant Conclusion – roughly, that it is better to have a large number of people at a low level of welfare than to have a small number of people at a high level of welfare.

If we do find this conclusion repugnant, we hall have to give up either that B is better than A, or that C is better than B, or the idea of ‘better than’ being a transitive relation (this is the ‘paradox’). The most obvious might be to deny that B is better than A. We might believe that Mere Addition is neutral; that in itself, Mere Addition does not make the world better or worse. Then, in comparing A and B, we should not consider the second person. But since the first person is better off in B, we get that B is better than A. By the same reasoning as before, we get that C is better than B. Once again, it follows from transitivity that C is better than A. But from the intuition of Mere Addition being neutral, we get that A is better than C, since the first person is better off in A, and the second person does not count. Hence, the intuition of neutrality violates transitivity.

We might want to interpret the intuition of neutrality differently. We might want to say that Mere Addition makes the new alternative incomparable in value with the former; that it is neither better than, or worse than, or equally as good. Hence, we still get that C is better than B, but A is incomparable with B, and A is incomparable with C. This might save the intuition. But if we believe that C is in fact worse than A, and a step in the direction of the Repugnant Conclusion, it will not be a solution.

No-one has so far been able to state a reasonable concept of justice between generations with variable population sizes (Arrhenius, 2000 gives an overview of the discussion). This leaves the concept of sustainability seriously indeterminate.

Implications of Sustainability

Discussion of the implications of sustainability will, for the time being, have to be based on a stipulation of the goal. By way illustration, I shall assume that the goal is non-decreasing average welfare over time. Given some stipulated notion of justice between generations, prescriptions for sustainability will depend on the rate of population growth, the rate of increased efficiency in use of resources and the possible substitutions between types of resources. These are empirical questions, but presently we do not know for certain what the answers to them are. 

The economic discussion on the possibility of substitution has uncovered disagreements about the likelihoods of different scenarios. We can summarize this debate in the following table, where the strategy derived from the main rival set of assumptions about possible substitutions are listed together with a very rough description of the consequences if each of these set of assumptions are true:

Table 2: Strategies in the face of uncertainty about substitution. 

	                         States

Strategy
	Unrestricted substitution
	Restricted substitution
	Natural resources cannot be substituted

	Keep total stock of resources constant


	Constant level of welfare
	Considerable reduction of welfare
	Ecological catastrophe

	Keep total stock constant & preserve critical resources
	Reduction of welfare
	Constant level of welfare
	Ecological catastrophe

	Keep stock of natural resources constant
	Extreme reduction of welfare
	Considerable reduction of welfare
	Constant level of welfare


The first strategy is based on the optimistic belief that natural capital can bee freely substituted with man-made capital, and if this belief is true, the strategy will ensure a constant level of welfare over time (on the assumption that the population is constant over time). The next strategy is based on the assumption that some natural resources can be substituted, but that certain critical natural resources must be preserved in order for ecosystems to function. The third strategy is based on the assumption that the complete stock of natural resources has to be preserved in order for ecosystems to function. Hence, there is an empirical disagreement about how to judge the likelihood of the different possibilities of substitution. 

It should be acknowledged that, in deciding about the strategy we believe to be sustainable, we are faced with a decision under uncertainty. Even given agreement about the likelihoods, there might be disagreement about the right strategy in dealing with this kind of uncertainty about the future. 

A strongly precautionary approach would choose the act with best worst outcome (i.e. the most stringent: avoid ecological catastrophe). Organic farming seems to be based on a precautionary approach like this – it prescribes, roughly, that we should only use technologies which we now know for certain will not endanger our stock of natural resources in the future.

A weaker type of precaution would consider the size of likelihood and the seriousness consequences and then seek to balance the degree of precaution against its costs. If we believe that substitutions are likely to become possible to a reasonable degree, the third strategy may seem too costly and the second strategy more reasonable, even though it is more risky.

Conclusion
Given the indeterminateness of the objective of the Top-Down Approach and the uncertainty of its implications, we might want to turn to the Bottom-Up Approach. In the end, it is the present generation who has to make the decisions about what to do.

However, if the Bottom-Up Approach, as it often is, is based on the implicit premise that the system in question should be sustained perpetually, or at least as long as the time horizon reaches, it may be in conflict with the Top-Down Approach. The latter has, among other things, the implication that an activity, which at some time can be part of a sustainable society, not necessarily needs to be part of it at a later time. For instance, technological development may have made it superfluous or just too costly to maintain. From an ethical point of view, it is clearly the Top-Down Approach that has the upper hand: whereas the claim that the level of welfare should not decrease over time has great ethical weight, the claim that some isolated system, e.g. a farming practice, should be sustained over time even if it would produce more welfare to substitute it has no ethical weight (although the farmer’s welfare of course should count).

Hence, the Bottom-Up Approach should not just be concerned with the expectation of present stakeholders, but try to determine the implications of the general requirements of justice and sustainability. Thus, the Bottom-Up Approach cannot avoid dealing with uncertainty; still, it might be easier to derive practical implications from it.

In a wider perspective, decisions on sustainability have to be based on democracy. This means that present generation will have to decide for the future generations. It is a great challenge for the present generation to consider the demands of justice between generations and handle the obvious free-rider problems in meeting these demands.
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( During the meeting, I benefited from discussions with Annick Gibon, Paul Thompson, John Hodges and John E. Hermansen. Reflections on these discussions have been added to the paper.
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