ETHICAL VERSUS SUBSTANTIAL EQUIVALENCE (Accepted February 10, 2002) ABSTRACT. Substantial equivalence (SE) has been introduced to assess novel foods, including genetically modified (GM) food, by means of comparison with traditional food. Besides a number of objections concerning its scientific validity for risk assessment, the main difficulty with SE is that it implies that food can be qualified on a purely substantial basis. SE embodies the assumption that only reductive scientific arguments are legitimate for decision-making in public policy due to the emphasis on legal issues. However, the surge of the food debate clearly shows that this technocratic model is not accepted anymore. Food is more than physico-chemical substance and encompasses values such as quality and ethics. These values are legitimate in their own right and require that new democratic processes are set up for transverse, transdisciplinary assessment in partnership with society. The notion of equivalence can provide a reference scale in which to examine the various legitimate factors involved: substance (SE), quality (Qualitative Equivalence: QE), and ethics (Ethical Equivalence: EE). QE requires that new qualitative methods of evaluation that are not based on reductive principles are developed. EE can provide a basis for the development of an Ethical Assurance as a counterpart of Quality Assurance in the food sector. In France, a second circle of expertise is being set up to address the social issues in food public policy beside classical risk assessment by the first circle of expertise. Since ethics is likely to become an organizing principle of the second circle, the equivalence ethical framework can prove instrumental in this context. KEY WORDS: equivalence ethical framework, "Ethical Assurance," second circle of expertise, food integrity, genetically modified (GM) food, legitimate factors, quality, substantial equivalence Substantial equivalence (SE) was first described in 1993 and implemented in 1998 by the OECD (Organization for Economic Cooperation and Development). It was endorsed in 1996 by the FAO (Food and Agriculture Organization) and the WHO (World Health Organization). SE was introduced to provide a "dynamic, analytical exercise" in the safety assessment of novel foods derived from modern biotechnology, i.e., mainly genetically modified (GM) food, by means of comparison with traditional food (OECD, 1993). Beyond its specific scope of applications, SE appears very useful in revealing the way we perceive food in general. Although SE is bound to a number of limitations, some of which will be described in this paper, its main virtue may be to give us the opportunity to enlighten our comprehension of food, in terms of quality and worth.

THE CONCEPTUAL BASIS OF SUBSTANTIAL EQUIVALENCE

SE is often just referred to as "equivalence" [START_REF] Cna | L'Étiquetage des Nouveaux Aliments et des Nouveaux Ingrédients Constitués d[END_REF](CNA, , 2001b;;[START_REF] Husset | L'Opinion Publique Face aux Plantes Transgéniques[END_REF], suggesting that food can be qualified on a purely substantial basis. The prevalence of substance is derived from modern science assumption since the Discourse on Method, published in 1637 by [START_REF] Descartes | Discourse on Method and The Meditations[END_REF], that substance is the only basis for sound objective scientific investigation and that living processes are ruled by the laws of physics in the same way as mineral matter. This conceptual approach has led to the application of analytical methods used for inorganic substances to organic substances derived from living organisms. As a consequence, organic substance has been reduced to factors, such as weight and chemical composition, that are amenable to quantification. Another level of reduction has been introduced by considering organic substances in isolation and not in combination and interaction. It is thus assumed that assimilation and potency of individual substances is equivalent irrespective of their origin and that their mixing in the food product, on the plate, or in the digestive track are all the same.

Because food is usually seen mostly as a quantitative aggregate of basic nutritious substances, the prevailing strategies to improve the nutrition diet are based on additional or subtractive chemistry. Novel foods with increased levels of "healthy" or energetic substances are generated either at a post-harvest level through food processing or upstream in the food production process by genetic engineering (GE). For example, the compensation of food imbalance, such as vitamin A deficiency, is sought by introducing the appropriate substances in engineered crops [START_REF] Guerinot | The Green Revolution Strikes Gold[END_REF][START_REF] Ye | Engineering the Provitamin A (Beta-Carotene) Biosynthetic Pathway into (Carotenoid-Free) Rice Endosperm[END_REF], as if vitamin A and other substances could not be found in various other food products. In terms of communication and development, this means that social acceptability of novel foods, such as golden rice, is gradually taking over actual education about farming and nutrition. Potentially, any individual substance that is not modified directly by GE and can be abstracted from its GM background is implicitly considered as substantially equivalent to its non GM counterpart. In terms of food information policy, the consequence is that the current European Commission Regulation (EC49/2000) does not impose additional specific labeling to purified substances derived from GM organisms, such as soybean lecithin and oils, if they don't contain GM protein or DNA.

According to the same paradigm, organic farming is reduced to pesticide-free farming mostly because it is assumed to result in pesticide-free products. However, since the organic certification applies to the farming process and not to the end products, the pesticide-free reference, in addition to being reductive, is incorrect and misleading. Reducing the farming process to substances was promoted by the advent of intensive agriculture after the second World War, mostly by redirecting chemical industry into agrochemical production. Whilst GE along with intensive agriculture has engaged in endless war between the good (crops, domesticated animals, people) and the evil (pests, weeds, and diseases), organic farming is aiming for a dynamic co-operation with living processes. For example, pests can be turned into innocuous organisms if appropriate companion crops to which they don't cause damage are introduced and appropriate operations such as crop rotation are carried out [START_REF] Brown | How to Feed the World, in Two Contradictory Lessons[END_REF][START_REF] Koechlin | Solutions of Agronomic Problems Based on 'Ecological Integrity[END_REF][START_REF] Tilman | The Greening of the Green Revolution[END_REF].

Since SE and GE do belong to the same paradigm, it is not surprising that "SE is based on partisan claims in favor of GE" [START_REF] Ho | Fatal Flaws in Food Safety Assessment: Critique of the Joint FAO/WHO Biotechnology and Food Safety Report[END_REF]. To conclude that "SE is flawed" for this reason implies that GE itself is flawed and that the values from which both SE and GE emerged are also flawed. However, most scientific objections against SE go along with it by actually calling for more analytical quantification in risk assessment. Indeed, the initial scope of SE was meant to be very broad but the actual range of assays performed to establish GM food safety is in fact limited to a restricted set of criteria. For this reason, it was argued that: the comparator of GM food should be defined correctly and assessment should include not only primary aimed modifications but also any potential secondary modification [START_REF] Ho | Fatal Flaws in Food Safety Assessment: Critique of the Joint FAO/WHO Biotechnology and Food Safety Report[END_REF]; toxicological and immunological tests should be carried out and GM food should be treated in the same way as additives by setting a daily intake threshold [START_REF] Millstone | Beyond 'Substantial Equivalence[END_REF]. Although these arguments point to pertinent issues, it seems difficult to set a limit to the number of tests required to establish SE on a rigorous basis for a GM organism. As for individual substances, the absence of GM protein or DNA is probably insufficient because we have learned from BSE that apparently the same substance may be innocuous or deleterious depending on its conformation. Since biological tests are usually defective in risk assessment, the actual impact of GM food is evaluated more on deontological than consequentialist grounds. For this reason, because safety is inferred largely "from assumptions-based reasoning with little or no experimental validation," [START_REF] Clark | Assessment of GM Crops in Commercial Agriculture[END_REF] conclude that SE is a "dubious argument by analogy." One may oppose the SE argument by analogy because of its lack of extensive experimental validation, yet go along with its epistemological and deontological premises (see above; [START_REF] Ho | Fatal Flaws in Food Safety Assessment: Critique of the Joint FAO/WHO Biotechnology and Food Safety Report[END_REF][START_REF] Millstone | Beyond 'Substantial Equivalence[END_REF][START_REF] Clark | Assessment of GM Crops in Commercial Agriculture[END_REF].

But one may also question the relevance and validity of the background paradigms and deontological values at stake with SE. To come to terms with the problems raised by SE in food public policy, it is thus essential further to scrutinize the nature of food substance and consider the qualitative and moral dimensions.

THE LEGITIMATE FACTORS AND THE SOCIAL DEBATE

In considering the various factors that contribute to assessing food, the scientific arguments appear to be legitimate in their own right whilst other factors have yet to prove their legitimacy. The reasons for this situation are both political and cultural. Firstly, the prevailing risk (rather than benefit) assessment discourse is based on political issues relating to legal responsibility in the occurrence of hazards. Indeed, the legitimacy issue reaches to the foundation and justification of authority and responsibility. Historically based on religion, legitimacy is the expression of both truth and good. Although it is often identified with legal or moral prescriptions, legitimacy may need to resort to objective criteria when controversy occurs. In modern times, science has obviously replaced religion for the justification of authority, thus shifting the legitimacy issue from the moral to the cognitive level. The close interrelation between scientific assessment and legal issues has been the foundation of the Public Instruction Model at work in most of our modern societies [START_REF] Callon | Des Différentes Formes de Démocratie Technique[END_REF]. This model is characterized by scientific hegemony for decision making in public policy whilst the contribution of other cores of knowledge is mostly denied and dismissed (Figure 1). Secondly, scientific hegemony is mostly established on objectivity. Suppressing subjective factors or reducing them to objective factors is a major feature of modern science [START_REF] Ladrière | L'Éthique dans l'Uunivers de la Rationalité[END_REF]. Hence, the scientific arguments are viewed as objective and the other factors as subjective or symbolic. Literally, objectivity applies to what exists independent of thinking. Since it can only be stated out of thinker's activity, literal objectivity is thus self-denying. In practice, objectivity is a methodological construct and remains fallible and provisional. Paradoxically, practical objectivity relies mostly on the replacement of sense perception and feeling by instruments. Therefore, practical objectivity refers to what exists independent of sense perception and feeling whilst concepts embodied in instruments are no longer seen as subjective. This situation may be linked to the universalizing project of thinking compared to the more intimate and differentiated nature of feeling. However, although it relies on thinking for expression, perception is in fact instrumental in objectification. Indeed, perception relies on a receptive attitude of the subject as regard to an object whilst conception involves a projective activity. Therefore, methodological suppression of perception does not reduce the subjective content of practical objectivity but weakens its ambition to approach the real nature of phenomena.

Another aspect is that scientific arguments are value-laden and stand on implicit ethical assumptions. Scientific knowledge does not stand outside the normative field since its implementation by research depends on the initial paradigms and the historical context that influence the choice of parameters, methods, hypotheses, assessment frameworks, etc. [START_REF] Doubleday | Knowledge and the Governance of Biotechnology[END_REF][START_REF] Jasanoff | Ordering Life: Law and the Normalisation of Biotechnology[END_REF][START_REF] Verhoog | Genetic Modification of Animals: Should Science and Ethics be Integrated?[END_REF]. Of course, this applies also to the application of knowledge in society. In fact, any decision in the practical domain, whether in science or in politics, incorporates values. Aristotle wrote in the Magna Moralia (1935): "No knowledge, no faculty can tell whether its end is a good; this belongs to another faculty." For Aristotle, deliberation is essential in leading from sound reason into decision toward the good. Therefore, this other faculty may tentatively be identified with the "moral space of social deliberation" in which the common good has to be established on a collective basis. To this end, science should only provide descriptive elements and scientific methods whilst ethics should contribute the principles that may inspire decision in the practical domain. Therefore, scientific assessment cannot overshadow other factors unless this is explicitly agreed on a collective basis, which in fact is not the case. By ignoring this democratic principle, the Public Instruction Model has resulted in wide public controversy emphasized by a number of food crises such as BSE and FMD. The controversy calls for a change in the normative approach from a vertical one to a transverse one. The Transverse Model integrates Aristotle's deliberative rationality that was re-introduced more recently by [START_REF] Habermas | The Theory of Communicative Action[END_REF] and led to the development of new democratic toolboxes such as the Public Deliberation Model and Knowledge Co-elaboration Model [START_REF] Callon | Des Différentes Formes de Démocratie Technique[END_REF]. The Transverse Model requires the contribution of the many cores of knowledge initially rejected. In addition to organized cores of knowledge as diverse as cognitive sciences and skills of the craftsman, intuitive and artistic perceptions are crucially needed so that any dimension of knowledge, i.e., cognition, practice, and feeling, can be represented. Only then can the other legitimate factors such as quality and ethics find their place in their own right in the social debate. In a previous paper, I used the notion of equivalence to provide a reference scale in which to examine the various legitimate factors involved: substance (SE), quality (Qualitative Equivalence: QE), and ethics (Ethical Equivalence: EE) [START_REF] Pouteau | Beyond Substantial Equivalence: Ethical Equivalence[END_REF]; Figure 2). Here, I would like to emphasise that substance in its fullest sense, i.e., "substance integrity," may be recognised only by integrating these various levels.

THE IMPORTANCE OF CONTEXT

Although reductionism applied to science has proved efficient and productive, it also generates new problems because every single issue is addressed independently from the other issues within the wider context. Reductionism cannot be sustainable, since it requires ever and again new reductive compensations of the consequences of its previous applications. For example, the introduction of synthetic vanilla flavoring has resulted in the destruction of an entire way of living based on domestic production of natural vanilla in Madagascar. Reductionism needs to be reversed by addressing the context of substance, i.e., by considering the process that gives rise to the end product. The context includes first of all the organism itself, since any food product is produced by a living organism. Secondly, it comprises the surrounding of the organism: farming system, soil, feed, i.e., the environment. Thirdly, the environment is shaped by human activities: Besides Substantial Equivalence (SE), which is restricted to the foood substance taken out of context, two other equivalence concepts, Qualitative Equivalence (QE) and Ethical Equivalence (EE), have been introduced to account for the integrith of food substance. The integration of the context (organism, environment, and society) into the food substance results in quality and can be described by QE. Quality reflects back on the context and reveals how different ethical values apply at different levels as described by EE. Food substance is symbolised by the dotted pentagon in the center and the different levels of the context, from the narrower to the larger, are shown as concentric circles. The three sub-levels of society could be represented in a different order. economic, cultural, and political, i.e., society. These different levels are integrated in food substance and result in quality, which can be described by a second equivalence concept: "qualitative equivalence" (Figure 2). QE is thus the contextual counterpart of SE in terms of direct effects of food on individuals.

If substance embodies the essence and value of everything, the context would somehow be expected to reveal itself within it. This means that the integrity of substance may only be respected if the context that goes with it is acknowledged to the same extent as its chemical properties, so far the only ones to be taken into account in most quantitative/analytical methods. For the recognition and traceability of quality and QE, it is thus crucial to develop qualitative methods of assessment that are currently notably missing. In contrast to reductive quantitative/analytical methods, the qualitative rationale is closely linked to global sense and/or aesthetic perception, i.e., subjective criteria such as taste, texture, freshness, appearance, flavor, etc. In the case of wines, for example, sense perception has long been the main method of evaluation by oenologists. Alternatively, picture-forming methods such as sensitive crystallization relying on aesthetic perception and integrative comparison could represent new approaches to address the context embodied in food. Although it is yet difficult to interpret the patterns obtained by these methods as "signatures" of food products, this may constitute a stimulating perspective for objectification of quality in future research. The flaws of practical objectivity point to the importance of perception and feeling, which have been suppressed by modern science objectification. To re-introduce the cognitive dimension of perception and aesthetics and provide a basis to subjectivity as objectification methods, phenomenological approaches need to be developed besides technologies based on abstracted concepts [START_REF] Bortoft | Counterfeit and Authentic Wholes: Finding a Mean for Dwelling in Nature[END_REF].

A NEW SOCIAL CONSTRUCTION BASED ON FOOD ETHICS SE introduces three normative levels: (1) substance, i.e., the choice of the object of investigation (see above), (2) comparison, i.e., the choice of the comparator and the methods of comparison (corresponding to the main level of scientific controversy, see above), and (3) equivalence, i.e., the interpretation of differences and similarities. In contrast to the notion of identity, which can be addressed on a "yes or no" basis, the notion of equivalence must be established in reference to gradation in a continuum of variations. Equivalence is thus a normative notion and its use to qualify substance, whether by SE or QE, refers to ethical values. The values at stake reflect upon the society and introduce indirect effects of food on individuals. The recognition of the integrity of substance thus requires a third equivalence concept: "ethical equivalence."

EE applies to the different levels of the context described for QE: organism, environment, and society (economy, culture, and politics) (Figure 2). I previously proposed that the three French Revolution principles: "Liberty, Equality, and Fraternity" (i.e., freedom, justice, and solidarity) combined with sustainability as a fourth principle can constitute an ethical framework for the evaluation of EE [START_REF] Pouteau | Beyond Substantial Equivalence: Ethical Equivalence[END_REF]. Here, I have introduced one more principle to account for organism EE. For the sake of clarity, I chose the term "dignity" in reference to its first occurrence at the legal level in the Swiss Constitution ("Würde der Kreatur"; [START_REF] Mepham | Würde der Kreatur' and the Common Morality[END_REF][START_REF] Schmidt | Dignity of Man and Intrinsic Value of the Creature (Würde der Kreatur) -Conflicting or Interdependent Legal Concepts in Legal Reality?[END_REF]. However, according to Kant's definition this notion applies only to human beings. Therefore, integrity or intrinsic value or worth may constitute alternative definitions. Sustainability, solidarity, and freedom can be applied to the assessment of environmental, economic, and cultural EE, respectively. For the evaluation of environmental EE, sustainability introduces a transgenerational dimension as well as a notion of partnership between society and nature (environment and living organisms) based on reciprocity and distributiveness of benefits, autonomy through diversity and plasticity, and reversibility of any potential harm. For the assessment of economic EE, solidarity involves the notion of partnership between members of society for the production, distribution, and consumption of goods and services. Rather than a value on its own and a means for individuals to satisfy their own needs, work should be seen as a communal right to contribute to the satisfaction of any need in the society. Profit arises as a consequence of the circulation of goods due to our mutual interdependence, i.e., because any individual relies on the others to satisfy his/her needs. The way profit is distributed is thus crucial and reflects the degree of solidarity achieved in the food chain. Despite the denial of this social contract by unemployment and profit accumulation, the prevailing view is that economic growth can only contribute to social progress. Along this line, the basic purpose of GM food is mostly the development of new profitable markets that are eventually justified by claims as contradictory as solving world hunger and reducing agricultural surplus. Among other flaws in respect to solidarity, GM food also implies restriction of the free access to natural resources through patenting and may cause destruction of domestic markets for traditional food products such as dyes or flavorings in developing countries [START_REF] Kinderlerer | Is a European Convention on the Ethical Use of Modern Biotechnology Needed?[END_REF]. For cultural EE, freedom implies the respect of otherness both at the individual and collective levels and it applies to philosophical or religious beliefs and opinions, education, science, art, local or geocultural traditions, etc. Because sustainability requires solidarity and autonomy, environmental EE may also be interpreted as the environmental counterpart of social, i.e., economic and cultural, EE. For example, the intrinsic aim of GE for genetic uniformity is reflected by fundamentalism at the cultural level based on the assumption that GE is the only way ahead in agriculture, hence the slow progress in the regulation of GM food labeling and the segregation of GM and non-GM food. Finally, equity constitutes a transverse principle, since justice should operate at all levels to guarantee transparency and that the criteria are satisfied. This task eventually falls to institutions, but the active participation of the corporate sector is needed to introduce a concerted reference to ethics in the food sector, especially since ethics has recently emerged as a marketable label. Already a number of companies and corporations have set up their own company code of ethical practice and a number of frameworks and standards have emerged in the past few years to make ethical values operational in the corporate sector [START_REF] Fears | Core Ethical Values for European Bioindustries[END_REF][START_REF] Daily | Seeking the Great Transition[END_REF]. The setting up of a more global "Ethical Assurance" as a counterpart of Quality Assurance in the food sector will probably constitute a step forward and the equivalence ethical framework may prove instrumental to this end [START_REF] Pouteau | Beyond Substantial Equivalence: Ethical Equivalence[END_REF].

The controversy about food issues is an opportunity to stimulate awareness of the values at stake in agriculture and society. The recognition of values, in turn, calls for a development of public deliberation and thus introduces new possibilities of social reconstruction. This is illustrated in France by the recent evolution in food public policy. Following the recommendations by [START_REF] Viney | Le Principe de précaution[END_REF], the French government is aiming to set up a second circle of expertise to address the issues (social, economic, ethical, etc.) that are not assessed by classical risk assessment of the first circle of expertise. The first circle of expertise for food issues is identified with the AFSSA (Food Safety Agency). The second circle of expertise has yet to be set up and will comprise experts of the first circle, economists, social actors, and representatives of the public. The CNA (Food National Council) whose task is to provide recommendations for food public policy has been charged with setting up the second circle of expertise. Because it already includes representatives of the different actors of the food chain sector and a number of experts of the first circle, it is likely that the CNA will implement its current organization and take on the task of the second circle. For this reason, the CNA has also been mandated to develop a reflection for the organization of the social debate on food public policy (CNA, 2001a).

It may be anticipated that ethics will be useful as an organizing discipline for the second circle. Because of the link between the two circles of expertise, this will eventually reflect on the first circle and may gradually stimulate an evolution of the scientific paradigms and epistemological approaches and contribute to the introduction of qualitative methods of assessment besides analytical and quantitative assays. Since Ethical Assurance must be conceived as a social construction between the different actors in the food sector, any organization or institution concerned with food-related issues, representatives of the various cores of knowledge and civil society, its setting-up would probably benefit from the environment of the second circle. Beyond the confrontation of various dimensions of knowledge and corporate interests, the deliberation introduces the possibility of developing new awareness of our mutual interdependence and our belonging to a society of commoners [START_REF] Sagar | The Tragedy of the Commoners: Biotechnology and its Publics[END_REF]. As new possibilities of modification of living organisms are rapidly developing, the prevailing set of values mostly based on technical and economic progress is not sufficient anymore. The values presently at stake concern the integrity of life and cannot be delegated to institutions through classical, vertical democracy. The emerging concern for the integrity of nature and living organisms (FAO, 2001;[START_REF] Mepham | Würde der Kreatur' and the Common Morality[END_REF][START_REF] Schmidt | Dignity of Man and Intrinsic Value of the Creature (Würde der Kreatur) -Conflicting or Interdependent Legal Concepts in Legal Reality?[END_REF] is calling for deliberative, transverse democracy. The integrity of food substance is an intrinsic dimension of this issue and eventually involves the way we experience our own integrity and dignity as human beings.
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