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Introduction
In the following, I will discuss the current social reaction to the ecological crisis and the ways in which society reacts to technological risks, which can be understood primarily as a reaction to scientific and moral or ethical uncertainty. In the first section, I will clarify what is meant by scientific and moral or ethical uncertainty. In the second section, I will contrast Max Weber's differentiation of science, law (Recht) and morality in the modern world with the process of de-differentiation of these value spheres, a trend which can be observed in the present-day context of the ecological crisis and technological risks. We shall see that social contradictions emerge in the functional relationships between these value spheres, and that such contradictions go hand in hand with these value spheres or contexts of discourse either losing their original function or becoming transformed. Science forfeits its role as a functional authority and becomes a strategic resource for politics. Law becomes a basic constituent of an amoral form of negotiation, which can no longer be properly grasped in terms of legal categories. Morality is transformed into fear, and economics yields unprofitable practices. In the third section, I will in conclusion attempt to open up the moral and ethical dimension of how to deal with uncertainty with the help of discourse theory (Apel, 1988; Habermas, 1996), as well as outline a possible solution.

1. Scientific and moral uncertainty
I will first discuss the ecological crisis and how society handles technological risks in the context of scientific uncertainty or scientific ignorance in general. In 1976, the American climatologist Stephen Schneider published a bestseller about the threat of a new ice age, a hypothesis on which there was a consensus among certain sections of the scientific community. Less than a decade later, scientists agreed that another sort of climatic catastrophe was imminent: the greenhouse effect. Stephen Schneider's second bestseller, Global Warming, appeared in 1989. Once again, the author refers to a consensus among a section of the scientific community interested in publicity, but this time he is describing the well-known hypothesis that a greenhouse effect would ensue, something put forward as early as 1896 by Arrhenius, who cited the same reasons, but whose work fell on deaf ears. Such initial consensus is by no means cast in stone since one thing is clear:  we will always have an incomplete knowledge of the crucial factors that would enable us to predict with certainty whether the greenhouse effect will or will not occur. We are then faced with the following dilemma: should we wait until a consensus has been reached among scientists, which will probably arise at too late a date, if it arises at all? Or must the public and those responsible for decision-making rely on the one-sided hypothetical perspectives put forward by one individual scientific discipline--a commitment which appears more or less arbitrary, given the various scientific alternatives that can be found in political debate?

This kind of integrative perspective enables us to see that the individual disciplines, as they advance, are generating more and more knowledge on a small number of details, or microfields. However, they would appear to have to leave certain crucial questions unanswered since discussing ecological questions scientifically means attempting to understand open systems. As a result, certain epistemological viewpoints can be con​sidered true only if we assume the existence of more or less plausible presuppositions, which we nevertheless cannot assume are exhaustive. Climatological and ecological theories cannot be applied as forecasts as if they were based on proven empirical, nomological statements.  Rather, they are best put to use in explaining changes after the fact.

Taking the example of the discourses of science, the politics of science, and of politics itself on the ecological consequences of the deliberate release of genetically manipulated organisms into the environment, I have shown elsewhere that transferring issues that are epistemically conceivable in the context of politics to the level of science causes them to be inappropriately translated into a discourse on truth (see Schomberg, 1992, 1993). This is expressed, for example, in the translation of prospective plausibility claims (that cannot be formalized) into predictions containing a probability value
) in the translation of illustrative data into proof,
) and in the transformation of dangers into risks
). Through this process, technological risks receive a one-sided scientific definition, which becomes a resource utilized often by different interest groups in social debate. This kind of perspec​tivism robs science of its functional authority. It no longer serves to disencumber political discourse, but instead constitutes a strategic resource which one simply has to possess. The macabre discussion on the number of casualties resulting from the Chernobyl catastrophe (at the very beginning ranging from 35 to thousands; recent estimation show a figure of 8000 ) makes it clear just what such definitions are used to determine: they determine, among other things, the size of potential dangers, whether they can be localized, the social and biological characteristics of those affected as well as the cost and the likelihood that the risks will indeed become reality. These risks are new in character because they are collective and often irreversible, they are neither willingly nor inten​tionally taken, and cannot be limited either in time or in space, which ultimately makes identifying future victims an impossible task. This last feature corresponds to the principle that it is impossible to insure against such risks, and seems to be the greatest source of concern for the social actors involved (Beck, 1986). Thus, technological risks that are the products of society are given the same status as natural disasters.

Where technological risks are concerned, we are dealing not only with scientific uncer​tainty, but also with ethical and moral uncertainty. In this regard, technological develop​ment has opened up an ethical and moral dimension to discourse. The result is a form of uncertainty that is constituted by the undecided ethical status of animals, for example, or embryos, and/or through the wide gap or contradiction between the justifications of moral theory, on the one hand, and intuitions of ethics and morality, on the other. In other words, our ethical and moral knowledge does not suffice to solve the problems facing us in a manner that satisfies all those affected. Analogously to scientific uncertainty--for example, in the political discourse on the application of future medical technology--our existing (inadequate) ethical and moral knowledge is dominated by utilitarian concepts. The systematic point to be made here is that recognizable uncertainties are unilaterally and inappropriately transformed in political discourse into certainties.

2. The diagnosis proposed by social theory
According to Max Weber, modernity consists, on the one hand, of the differentiation of value spheres, which include science, law, and morality. These are the result of a cultural process of rationalization, and stand in contrast to the systems of 'state' and 'economy', which become differentiated as the result of a societal rationalization. Modern social theory has not managed to sidestep this differentiation, regardless of whether the spheres are understood as discourses (Habermas), systems (Luhmann) or fields of argumentation (Toulmin). Traditional sociological theory assumes that value spheres and systems must be understood in terms of their autonomy and mutual independence. They are autonomous in the sense that what Habermas terms the specific validity claims - for example, claims to truth in science, or juridical claims to being correct in the law, or codes (see Luhmann: true/ untrue, justice/ injustice) - are generated, selected and utilized in socially authorized discourses by a culture of experts. They are mutually independent in the sense that progress can be achieved within one sphere without this impacting on the results of the other discourses. Abstracting away from all other validity claims within a specific value sphere is necessary and essential for the successful development of that sphere.
)
Seen from an empirical point of view, however, functional relationships arise between value spheres and systems. I wish to distinguish here between the procurement function and the appellation function of such relationships. Thus the procurement function of science for politics consists in science procuring authorized data for politics. This data then creates a consensual basis for further political discourses. As a result, science can perform the function of relieving political discourse of having to act. The appellation function of politics, for example, in relation to science, consists in the fact that politics calls upon science to tackle the various aspects of overly complex problems and render them perceivable, or even controllable, in a form that has been reduced, simplified, and tailored to applications. The reaction on the part of society to overly complex problems and uncertainty requires that all value spheres of society appropriate the specific aspects of the problem . In this way, for example, scientific, legal, and ethical investigations all contribute to defining and classifying the concept of death or of freedom from bodily injury. Here we are dealing with concepts that need to be redefined owing to develop​ments in science and technology (i.e., in intensive care medicine).
) Apel (1988) has termed the fundamental validity claims of rationality, which can be explained through the presuppositions of the argumentation process, as nichthintergehbar, i.e., we cannot go back behind them and thus avoid them). In modernity, there is a socially valid con​comitant in the value spheres to these validity claims, namely, agencies for uncertain and complex problems that society cannot sidestep. Habermas (1996) has carefully tried to avoid thematising the functional relations as they are actually present in modern societies.  However, he has to assume normative premisses concerning the autonomy and in​dependence of these value spheres.

In the following, I shall describe the functional interactions, i.e. the existing procurement and appellation functions, of the value spheres and systems. Taking the specific empirical case of the social reaction to scientific and moral or ethical uncertainty in the context of the ecological crisis and the way in which the new technologies are being implemented, we can pinpoint specific contradictions by means of an analysis of such functional interactions. As we shall see, the individual value spheres and systems, with their special codes or claims, are not capable of reacting adequately to new uncertainties. They display functional losses or appear to work against one another. The contradictions in the procurement and appellation functions can be summarized in the following formula: the necessary is impossible (procurement function) and the impossible is necessary (appe​llation function). This contradiction can be shown to exist in every functional relationship between the value spheres. The ineluctable coding systems of the value spheres “science” (true/ false) and “law” (justice/ injustice) can no longer, for example, be demonstrated in terms of a desired output, one that is moreover essential for society to be able to find an answer to uncertainty. I shall first devote my attention to the functional relationships between science - politics, law - politics, morality - law, the public sphere - politics, and, finally, law - economics as well as science - economics. The phenomena that are in need of description in this context are summarized according to the key words in the adjoining table:

	
Relationship
	Procurement function
	Appellation function
	Transformation
	Tendency

	
Science-politics
	Consensus on outgoing data
	Perception of Phenomena
	Science as a strategic resource
	Instrumentalization of science

	 Law-politics
	Scope for creating regulations
	Potential for imposing sanctions
	Law as practiced negotiation
	Instrumental Position of law

	 Morality-Law
	Consensus on basic norms
	Sensitiveness
	Morality as fear
	Defensive at​tidude

	 Public Sphere -   Politics
	Power
	Integration
	Desintegration of public decion making process
	Social conflict politics

	 Law-                Economics
	Property relations
	Liability
	Justice as injus​tice
	A legal vacuum and a loss of lawfullness

	 Science -           Economics
	Means of produc​tion
	Technical foun​dation
	Science as a business under​taking
	Economization of science


�)	These probability values have to be constantly adjusted after new events or catastrophes have occurred. This insight has become common knowledge, at least since the Chernobyl disaster.


�)	Thus, experiments on releasing genetically manipulated organisms, the results of which are to substantiate the safety of such experiments, must be carried out without knowing how what the results will be.


�)	For more information on how dangers are transformed into risks, see Evers, Nowotny (1987) and Bonss (1990).


�)	This characteristic feature of Modernity leaves open the possibility for ambivalence that we may experience, for example, when we describe certain scientific or technical developments as progress, but at the same time perceive them as regressive in terms of ethics or morality. An example of such thought is given by Hannah Arendt in her impressive investigation of the question as to what extent conquering space will affect the status of humanity.


�)	 Experience has shown that scientists clearly exert more effort in defining these terms than legal scholars.





