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1. How to conduct science in view of the values that motivate FSM?

How shall we think about science and conduct scientific research in view of the values that motivate Forum Social Mundial (FSM), the values of movements that are struggling to shape a world that may contribute towards the well-being of everyone, rather than one structured to serve the interests of capital and the market?


Addressing this question with rigor and creativity is necessary in order that projects proposed as alternatives to those of neoliberalism become informed by sound knowledge; and, as Marcos Barbosa de Oliveira wrote in the Abstract of this Workshop, "A new world is possible only with a new science and a new technology." I will illustrate this contention by way of reflection on the controversy about the use of transgenics in agriculture. The rapid spread of transgenics-intensive agriculture is a key component of current policies and practices of neoliberalism; so it is not surprising that among the participants in FSM there is widespread opposition to the cultivation of transgenic crops and to the transnational agribusiness corporations that are its primary agents.
  Much of the opposition is connected with growing control over the food supply being gained by corporations, with mechanisms of intellectual property rights that strengthen this, and with the interests of rural communities and the maintenance of biodiversity being undermined. These matters are complemented by concerns about possible risks for human health and the environment occasioned by the use of specific transgenics and alleged inadequate research conducted on them. These criticisms are important, but they are largely reactive and thus they leave unchallenged as the central question whether to adopt biotechnological approaches or not. A decisive critique needs to turn the tables and bring to the center of attention positive alternative approaches to agriculture that are informed by scientific knowledge that is generated in research of a significantly different character to that involved in biotechnological research. I hope to make this clear.

2. Moral vision behind the introduction of transgenics.

I believe that it is crucial to render problematic — and then to enrich — the way in which scientific research tends to be characterized. Unless we do so I do not think that we can get at and challenge the genuine appeal that transgenics represent today for many farmers and consumers. Despite the fact that (for the critics) transgenics have become a symbol of the abuses of big business and its willingness to subordinate human life and democratic values to the interests of capital, profits and imperial domination, nevertheless (for their proponents) developments of transgenics derive from a moral vision that is widely considered to be inevitable by the elites of the world, if not deeply attractive. It is a moral vision that is deep in the "common sense" of modernity, one that puts great hope in "technological breakthroughs;" and although it is deeply embodied in capitalist institutions, its appeal far transcends them, in part because of the special association that it claims to have with science. There are few, especially when one thinks about medicine, who totally lack sympathy for this vision. That is one reason why it is so difficult to think clearly about alternatives.   


At the heart of the moral vision that motivates techno-scientific developments like those of transgenics is commitment to a set of values that concern specifically modern ways of valuing the control of natural objects ["the modern valuation of control"]. These values concern the scope of control, its centrality in daily life, and that relatively it is not subordinated to other moral and social values — so that, e.g., the expansion of technologies into more and more spheres of life and into becoming the means for solving more and more problems is especially highly valued, and the kind of ecological and social disruption caused by this can be seen simply as the price of progress.
 The modern valuation of control is integral to predominant conceptions of "modernization,"  "development" and "freedom;" and part of the legitimation sometimes offered of neoliberalism is that it furthers the embodiment of these values in society "globally."


From this perspective, the value of transgenics is obvious. Their proponents sometimes go on to maintain that developments of transgenics represent practically a universal value. When we challenge their arguments, outlines begin to emerge of an answer to our question: "How shall we conduct science in light of the values of FSM?"  


Arguments for the universal value of transgenics can be considered to draw upon premises like the following:

1. Technology, informed by modern scientific knowledge, provides the unique key to solving major world problems like hunger and malnutrition. 

2. Developments of transgenics are informed in an exemplary way by modern scientific knowledge (biotechnological knowledge). 

3. That knowledge may be applied, in principle evenhandedly, to serve the interests and to improve the practices of groups holding a wide variety of value-outlooks — including, in principle, of all value-outlooks that can plausibly claim anyone's allegiance today.

4. There are great benefits to be had from the use of transgenics in agriculture now, and they will be greatly expanded with future developments, which promise, e.g., transgenic crops with enhanced nourishing qualities that may readily be grown by poor "third world" farmers.

5. The transgenic crops that are currently being planted, harvested, processed and consumed, and those anticipated, occasion no foreseeable risks to human health and the environment, that cannot be adequately managed under responsibly designed regulations.

6. The widespread use of transgenics in agriculture is necessary to ensure that the world's expected population in the coming decades can be adequately fed and nourished; there are no other ways that are informed by the soundly accepted results of scientific investigation that can be counted on to produce (or even to play a significant role in producing) the necessary food.


I cannot address all of these premises in this paper, but I want to give some sense of the appeal and scope of the argument.
 I believe that Premise 6 is the key and I will focus on it. For the proponents of the argument it tends to be taken as a simple "certitude" and rarely is evidence offered for it. In fact (we shall see) the empirical evidence for it is far from compelling. This can be seen, however, only when one reflects on the character of alternative methods of agricultural production; but those committed to Premise 2 reject the scientific credentials of the knowledge that informs these methods. Thus, those who endorse the conception of science that lies behind Premise 2 (science limited to inquiry conducted under "materialist strategies" - see next section) are unable to investigate Premise 6 scientifically, so that when they put the prestige of science behind their endorsement of it, that endorsement is ideological.
 Consistent with this, it disguises that one of the most serious side-effects of the rapid introduction of transgenics-intensive agriculture, if the critics are right, is the undermining of the conditions needed for the development of alternative agricultural methods (e.g., agroecology), which serve the interests of small farmers and poor rural communities.
 

3. Comments on Premises 1 –5.


First, some passing comments on the other premises. Premise 1 reflects the modern valuation of control. It also is intended to express a "factual" proposition, one presumably considered to be vindicated by the empirical record. 


Premise 2 expresses a widely-held view about the nature of scientific inquiry: in particular that in exemplary scientific investigation things are represented in relation to their underlying structures, their components, processes and interactions, and the laws that govern them; and their possibilities are identified in terms of the generative power of the underlying order, in abstraction from any place they may have in human experience and practical activity, from any links with social value and with the human, social and ecological possibilities that they might also admit. I n my terminology such research is conducted under “materialist strategies;" and when successful it enables us to identify what I call "the abstracted possibilities of things"
 — biotechnological research (constituted principally by research in molecular, genetic, physiological and cellular biology) is an instance. In it seeds are effectively reducible to their genomes and to the biochemical expression of their component genes; and their possibilities are encapsulated in terms of their generability from their underlying, modifiable molecular structures and lawful biochemical processes. Understanding seeds biologically in this way thus largely abstracts the realization of their possibilities from their relations with social arrangements, with human lives and experience, with the social and material conditions of the research and with extensive and long-term ecological impact — thus, from any link with value. In turn, biotechnological knowledge is considered available to be applied in order to inform, more or less evenhandedly, agricultural practices regardless of the socio-cultural location in which they may be inserted and the value-outlooks that they may reflect (Premise 3).
 


Only Premise 5 has been widely discussed in the media, no doubt because criticisms of it have been associated with consumer resistance to transgenics products and with various dramatic forms of protest (ranging from demonstrations at recent international economic meetings to destruction of transgenic crops). The case in favor of Premise 5 is simply that no creditable scientific evidence has been obtained that has actually identified any serious, unmanageable, direct risks to human health and the environment from current, planned and foreseeable uses of particular transgenics. This may well be true.
 But critics ask: Has relevant and adequate research been conducted, or is the actual lack of evidence simply an artifact of it not having been systematically and fully conducted? And: Under standard risk-assessment procedures, can there be serious consideration of the most serious risks of introducing transgenics-intensive farming, those that concern the destruction of the world's centers of biodiversity (e.g., those of corn in Mexico), undermining conditions for other forms of farming, and taking resources away from the poor? The proponents say they have carried out enough risk-assessments; the critics deny it. What is "enough"? Well, it depends on how serious (ethically) the risks might be, and on what alternatives are available if one does not implement transgenics. This, in turn, depends on whether Premise 6 is empirically well supported or not. If, in fact, there are no serious alternatives available to the use of transgenics that will enable the world to be fed, then surely greater risks can be (ethically) tolerated than if alternatives are available.


Reflections on Premises 3 and 4 reinforce how central Premise 6 and its empirical credentials are to the discussion. Premise 3 conforms to the alleged neutrality of science.
 One might wonder about the neutrality of the science (biotechnology) that informs transgenics. The transgenics that are currently used most widely utilize, in one instance, genes that confer resistance to proprietary herbicides (e.g., Monsanto's "RoundUp") and, in another, a gene from the soil bacterium Bt (Bacillus thuringiensis) that enables plants to release a toxin that functions as a pesticide. These do appear to offer some advantages over conventional, chemical-intensive farming; but mainly they contribute profits to agribusiness and its clients, and that is why they have been introduced. This is not surprising. Most research on transgenics is sponsored by agribusiness; and, by means of obtaining intellectual property rights (e.g., patents), agribusiness has gained control over not only many transgenics themselves, but also over the techniques and procedures of genetic engineering and even over certain genes and plant characteristics. (Increasingly the very objects of research — genetic materials, varieties of plants — are themselves patented objects, and thus owned objects, and patents have no meaning outside of relations shaped by property and the market.) Moreover, the spread of transgenics-intensive agriculture to "third world" countries, covered by the protections of intellectual property rights that are backed by the World Trade Organization, is an integral component of current neoliberal programs of "globalization." In this context, it seems, any products of biotechnological research and development, that explores the possibilities encapsulated in the (modified) genomes of seeds, will have little utility outside of the spaces where market relations are all encompassing. Thus to engage in research on transgenics is itself simultaneously to contribute to the interests of agribusiness and to those of the market. While it may contribute to ease certain burdens of large-scale "conventional" farming, it has little relevance to the projects of those farmers who are attempting to improve productive, sustainable and biodiverse agroecosystems that use, e.g., agroecological methods. This is not to deny that transgenics technology is informed by soundly accepted scientific knowledge — knowledge that is grounded properly on reliable empirical evidence. That is important, but it does not mean that, on application, this knowledge can serve various value-outlooks evenhandedly.
 It especially favors one, in this case that associated with agribusiness or, more generally, those value-outlooks that include the modern valuation of control, but (despite Premise 4) it certainly has little relevance to meeting the food and nourishment needs of poor people or to informing the agricultural practices of most small farmers. I have argued elsewhere that this conclusion remains in place even when one takes into consideration the so-called "humanitarian" projects involving transgenics, the most well known of which is that of "golden rice."
  Nevertheless the significance of this conclusion, and also of criticisms of Premise 4, is much lessened if Premise 6 is true, if there are no other ways to feed the world in coming decades.

4. Premise 6: Are there alternatives that don't use transgenics?

What about Premise 6? Are there alternative forms of agriculture that can contribute significantly to feeding and nourishing the world's population? Consider agroecology, which refers both to a kind of approach to farming and to a scientific approach to investigating agroecosystems.
 


As approach to farming, the central focus of agroecology is on sustainability: where "sustainability" has been defined by Altieri to involve at least four attributes — Productive capacity: "Maintenance of the productive capacity of the ecosystem;" Ecological integrity: "Preservation of the natural resource base and functional biodiversity;" Social health: "Social organization and reduction of poverty"; Cultural identity: "Empowerment of local communities, maintenance of tradition, and popular participation in the development process."
 Agroecology is farming for which "sustainability" is a fundamental objective (though not the only one — agriculture must also produce crops to feed large cities and sometimes to export). 


As a field of systematic empirical (scientific) investigation, agroecology deploys strategies (that I call agroecological strategies),
 under which one may aim to confirm generalizations concerning the tendencies, functioning and possibilities of agroecosystems, their constituents, and relations and interactions among them. These include generalizations in which (e.g.) "mineral cycles, energy transformations, biological processes and socioeconomic relationships" are considered in relationship to the whole system; generalizations concerned not with "maximizing production of a particular system, but rather with optimizing the agroecosystem as a whole" and so with "complex interactions among and between people, crops, soil and livestock."
 "It focuses upon agroecosystems as the unit of study, surpassing a one-dimensional perspective [as present in biotechnology] and includes ecological, social and cultural dimensions … in order to develop agroecosystems that have minimum dependence on external agrochemical and energy inputs."
 The empirical data deemed relevant under agroecological strategies are often obtained from the study of farming systems in which traditional methods informed by traditional local knowledge are used. These systems can be enhanced with respect to all four of the characteristics of "sustainability"; and they are often uniquely appropriate for the activities of poor, small farmers. Their methods have been tested empirically in practice, and have been particularly effective over the centuries in "selecting seed varieties for specific environments" — these are often the original source of the seed varieties from which transgenics are engineered.
 They have also gained support from theoretical arguments that gains in productivity, comparable to those gained from crops grown with hybrid seeds, could be gained from using appropriately selected seeds obtained from the crops cultivated by traditional methods.
 


Agroecological research (and research into related approaches to farming — "organic," biodynamic," "ecological" 
) has been fruitful and this has been amply documented. In addition to Altieri's rich documentation,
 some recent studies are worth noting. E.g., one conducted on rice crops in China demonstrated that "a simple, ecological approach to disease control can be used effectively at large spatial scale to attain environmentally sound disease control" without loss of productivity [compared to chemically-intensive farming based in monocultures].
 An editorial commentator in Nature,
 after observing that long ago Darwin was aware that mixed cropping (of wheat) is more productive than monocultures, asked: "Why is the mixed approach not widely used?" He answered with the rhetorical question: "Is it just too simple, not making enough use of high technology?" He continued: "Variety mixtures may not provide all the answers to the problems of controlling diseases and producing stable yields in modern agriculture. But their performance so far in experimental situations merits their wider uptake. More research is needed to find the best packages for different purposes and to breed varieties specifically for use in mixtures. … mixtures of species provide another layer of crop diversity, with half-forgotten advantages waiting to be exploited in contemporary approaches." A study like this is important, for critics of agroecology often affirm that its productive possibilities are essentially limited to small farms, and that they are not sufficient to satisfy the food needs of large cities like São Paulo — the study suggests minimally that the bounds of the productive possibilities of agroecology are just not known.


Does the empirical record support Premise 6? Or does agroecology provide an alternative that can play at least a significant role in producing the food that the world needs? Well, the evidence supports that agroecology can meet the needs of large numbers of small farmers and their communities who tend to be by-passed in mainstream "development" projects and to be displaced by the practices endorsed by agribusiness.
 And the potential of agroecology is much greater that what has been realized to date, how great we do not yet know — pending the outcome of sustained research conducted under agroecological strategies. Premise 6, thus, lacks the empirical credentials needed to support its use in legitimating the universal value of transgenics or in questioning the value of agroecology. That the proponents of transgenics often talk as if Premise 6 were a certitude reflects, not its established scientific status, but its being a presupposition of commitment to the modern valuation of control, further reinforced by contemporary global-market institutions and policies which highly embody these values.
 "Agroecology it just too simple, not making enough use of high technology!"


Agroecology's challenge to the rapid and widespread development of transgenics has four components. First, it offers an alternative form of agriculture that is relatively free of direct risks to human health and the environment, and that is productive and sustainable. Second, its developments are linked with movements, which embody values (those of "popular participation") that conflict with both the modern valuation of control and the values of neoliberalism — values of:
 solidarity and compassion rather than individualism; social goods balancing private property and profits; "sustainability" as subordinating the control of natural objects; non-violence to the extent that it does not involve the toleration of injustice; the well-being of all persons rather than the primacy of the market and property; 

strengthening a plurality of values rather than expanded commodification; human liberation as encompassing and qualifying individual liberty and economic efficiency; truthfulness that aspires for comprehensive understanding of the place of our lives in the world, that seeks to identify the liberating possibilities hidden within the predominant order, and that does not identify what is possible with the principal tendencies of this order; preparedness to submit to criticism and investigation the legitimating presuppositions of one's practices  rather to place them among "certitudes" that are seen to be beyond investigation;  the rights of the poor and the primacy of life prioritized over the interests of the rich; participatory as encompassing formal democracy; and civil and political rights in dialectical relation with social, economic and cultural rights.


Third, agroecology challenges the notion of "modern scientific knowledge" that is expressed in Premises 1 and 6, not from an "anti-science" perspective, but from one that questions whether science should be restricted only or primarily to inquiry conducted under materialist strategies (Premise 2). Agroecology presents itself as an alternative, one well informed by scientific knowledge — not knowledge limited to what can be consolidated under materialist (including biotechnological) strategies, but knowledge derived from systematic empirical investigation conducted under agroecological strategies, under which the biological and the social are inseparably intertwined and the possibilities of "sustainability," and not just abstracted possibilities, can hope to be identified.  Fourth, it makes clear that a major risk posed by implementations of transgenics (one not even conceptualised in standard risk assessments) is the destruction of alternative forms of farming, those that have the potential to feed and nourish the rural poor.

5. Mutually reinforcing relations between research strategies and social values.

Research conducted under agroecological strategies cuts across the strictures of materialist strategies. To many defenders of Premise 2, agroecology does not count as "another way" for, they say, it is not really informed by "science" (it is just too simple!); they identify "scientific" research with that conducted under materialist strategies — and they are not alone in doing this. Modern natural science has in fact been conducted virtually exclusively under these strategies, and the spokespersons of its tradition have seldom recognized that, in many domains, this represents a choice. Why has modern science adopted (varieties of) materialist strategies virtually exclusively? Why, in contemporary mainstream agricultural science, are agroecological strategies largely ignored? I have discussed these questions in detail elsewhere and will only repeat my own answer here: Materialist strategies are adopted virtually exclusively because (in addition to being fruitful) adopting them has mutually reinforcing relations with the modern valuation of control.


Commitment to the modern valuation of control, reinforced by contemporary global-market institutions and policies that highly embody these values, I suggest, largely explains confidence in the possibilities of transgenics to solve major problems of the poor, and thus the prioritizing of agricultural research conducted principally under biotechnological strategies. It also explains the ease with which the proponents tend to paint all their critics with the "anti-science" ("luddite") brush (Premise 1).
 But there is no scientific imperative to adopt biotechnological or, more generally, materialist strategies; the decisive factor is commitment to specific (albeit hegemonic) social values: the modern valuation of control and/or those of the global-market. And there is no practical imperative unless there is reason to accept Premise 6; but Premise 6 cannot be vindicated empirically unless the limits of the productive capacity of agroecology are tested severely, and so it cannot be vindicated by research conducted virtually exclusively under materialist strategies.

 
Whether biotechnological or agroecological strategies are adopted rests (to a significant

degree) on mutually reinforcing relationships that, respectively, they have with social values; the former with the modern valuation of control, the latter with popular participation. That leaves intact that the scientific credentials of both of them are dependent upon their long-term fruitfulness in generating results that are grounded soundly in empirical evidence. To adopt one of them does not provide a ground to contest knowledge claims soundly established under the other. Under both of them, research can produce understanding of phenomena of the world and their possibilities — and aims to do so, as well as to gain understanding pertinent to value-laden interests in application: " … political determinants enter at the point when basic scientific questions are asked and not only at the time when technologies are delivered to society."
 


The competition between agroecological and biotechnological strategies, rooted in contested social values, concerns the kind of scientific knowledge that should inform practical applications, and thus it also concerns research priorities. Where the values of the market and of the modern valuation of control are contested, e.g., among those who hold the values of popular participation, there remains no objection in principle to engaging in research under competing strategies which, if fruitful, can be expected to inform practices that will further the social embodiment of the contesting values — and current fruitfulness suggests that the limits of agroecological strategies have not been reached. The practices that express the values of popular participation are incompatible with the neoliberal project, and in these days of market triumphalism alternate possibilities are easily discounted. Nevertheless numerous groups of small-scale farmers throughout the impoverished regions of the world have made great improvements in their lives and communities through implementations of agroecology, which has become an essential part of their struggle to maintain and develop their cultural heritage as well as to meet their material needs.
 In this context I note that Movimento dos trabalhadores rurais Sem Terra has increasingly endorsed agroecological approaches in recent years.

§6. How to conduct science?

Let us rephrase the question posed at the outset: "Given the values of FSM, under what strategies, what multiplicity of strategies, shall we conduct scientific investigation?"


In research there is always a question of choice of strategies, and in scientific institutions a choice of the variety of strategies that will be supported. Social values may play a legitimate role in making these choices. Which strategies exhibit mutually reinforcing relationships with the values embodied in the projects and movements to which one is committed? Under which strategies can we expect to gain and confirm knowledge that, on application, will be able to inform our desired projects?


It is of crucial importance here to distinguish between the strategies under which research is conducted and the theories (or knowledge proposals) developed and cofirmed under strategies.
 Choice of strategies identifies the objects of knowledge and the kinds of possibilities that one is interested in investigating; that choice tells us nothing about what actually is the case or what is possible. Confirmed theories identify the class of genuine possibilities in the domain of investigation; the criteria of confirmation have (or ought to have) nothing to do with the values that render the possibilities being investigated interesting — they involve only relations between theories and relevant empirical data; established knowledge claims are not properly subordinated to social values or metaphysical or religious outlooks.
 This holds for research conducted under agroecological strategies as well as under agro-biotechnological strategies. Under the former we aim to identify the possibilities of "sustainable" agroecosystems; under the latter (e.g.) the possibilities available for the genetic modification of crop seeds. We cannot investigate both of these classes of possibilities under the same strategies.
 Research that is conducted virtually exclusively under materialist strategies will never address the former.


That is why it is inadequate to think about the relevance of science for the projects supported by FSM simply — in the context of how science is pursued today — by raising the question: "Science has provided us with knowledge; how will we use it to further the values and projects of FSM?" In general (given that most science is conducted under materialist strategies) this research can be counted on principally to serve projects linked with the modern valuation of control.
 The point is neither to ignore the knowledge gained under materialist strategies nor to deny significant space for the conduct of research under materialist strategies; it is important to discern what components of it may inform projects of FSM,
 and indeed (although I lack the space to elaborate on this) research under agroecological strategies regularly draws fruitfully upon knowledge gained under materialist strategies.
 


Rather the point is to bring to the center of attention the question: How to conduct science if we want to further the values of FSM? The projects of FSM need to be informed by scientific knowledge. In what ways? With what kinds of knowledge? Concerning what kinds of possibilities? Unless one recognizes that important classes of possibilities (e.g., those of enhancing "sustainability," since they are not reducible to abstracted possibilities) cannot be identified under materialist strategies, the tendency will be to endorse scientific institutions whose research does not significantly go beyond that conducted under materialist strategies. While some of the products of this research will serve projects of FSM, for the most part one must expect products that enhance the embodiment of the modern valuation of control and, therefore, (at least under current conditions) the values and institutions of property and the market.
 Even more importantly, the social and material conditions normally required for engaging in this research are available only in view of the mutually reinforcing relationship between conducting this research and the interests that embody the modern valuation of control. There is a "contradiction" between the objectives of FSM and conducting scientific research virtually exclusively under materialist strategies. If this argument is ignored and science continues to proceed under materialist strategies as if there are — in all sorts of domains — no alternatives, we run the risks either that the objectives of FSM will be weakened so as to engender only projects that may be informed by the predominant science, or that science and the movements of FSM will be in permanent tension, responding to conflicting interests, making it likely that an "anti-science" mentality will develop within these movements. That would be unfortunate. On the first alternative, the structures of property and the market would not ultimately be challenged (though their effects might be ameliorated). The second could lead to a destructive voluntarism within the movements, undermining that, for their development, they need to be informed by well founded knowledge — as it is gained under the appropriate strategies.

    
Thus, I urge the provision of space (currently even priority) for the development of agroecological (and related) strategies but not the wholesale replacement of research under materialist strategies; and within scientific institutions space for a multiplicity of strategies, where under each of which research programs may unfold in a relatively "autonomous" way. My argument does not propose the subordination of scientific knowledge to social values or political projects; it affirms that there may be mutually reinforcing relations between research conducted under given strategies and specific social values — then commitment to democracy requires support for a multiplicity of strategies.
 I think it is sound science policy, in a democratic society to permit, in fields where it is appropriate, multiple approaches to develop, with full awareness of how an approach may be linked with particular values — so that (a) values will not play a covert role in accepting and rejecting theories or knowledge claims (like Premise 6); (b) a range of practices, aiming to embody competing values, can expect to be able to be informed by well founded scientific knowledge; (c) relevant value disputes become part of discourse within the worldwide communities of investigators — and scientists become free to adopt an approach on the grounds that it can hope to identify possibilities that will serve the interests of those who fall under the umbrella of FSM; and (d) science not consider itself as free from a measure of democratic oversight.


A major practical task is to work out a science policy (e.g., for an eventual PT government in Brazil) that is responsive to these conclusions.
 I have emphasized the importance of providing support for a multiplicity of strategies, and of avoiding the temptation to identify one "alternative" approach as exclusively privileged. This is supported by several considerations: (a) the interests of democracy, (b) the need for rigorous testing of results obtained under a "favored" strategy and for determining the limits within which understanding can be obtained under a given strategy, and (c) the apparent necessity for all research under all strategies (that show promise of fruitfulness) to draw in important ways upon results gained under materialist strategies.
 It remains for further investigation and discussion to determine strategic priorities and how resources should be distributed among the multiplicity of strategies. Provided that these things are recognized, it is appropriate to frame investigation by the question posed at the outset of the paper. Certainly the criticism that thinking about science in relation to this questions is only ideologically motivated, since it does not prioritize research under materialist strategies, has no merit once one recognizes that always prioritizing that research is linked with holding the modern valuation of control.


With respect to transgenics and biotechnology, it is important to change the agenda of the discussion in policy deliberations — so that the question of the safe production of sufficient nutritious food to feed, and to continue to feed, everyone becomes the focal point of discussion and systematic, empirical investigation that draws upon a variety of strategies, in a way that does not abstract it from countless questions (raised in different parts of the world) of the form: How to produce food so that "sustainability" is enhanced? One cannot rule out, antecedent to empirical investigation, that transgenics may not have some role to play (or even that Premise 6 is true). Transgenics would not dominate the proposed agenda, however, and any role for them would need to be claimed against the strengths of a positive alternative (e.g., agroecology) which itself is the object of an active research program. Merely negative criticism of transgenics, (e.g.) of the kind that limits its scope to criticizing Premise 5 (no matter how well established scientifically) does not really change the agenda. It probably poses no serious threat to the interests of agribusiness
 or challenge to the moral vision that endorses the development of transgenics. It is reactive, leaving transgenics at the center of attention and at the cutting-edge of research, always having to adapt itself to deal with the latest developments of transgenics. Of course, pointing to the risks of transgenics can motivate looking for alternatives — but, unless positive alternatives are clearly identified, negative criticism can amount de facto to no more than support for conventional farming. It may also leave one inadvertently investigating social objects that lack high social value in the institutions that FSM is struggling to create.
 

§7. Questions for further discussion


My argument runs against the predominant self-image of the contemporary scientific community, which tends both to give a monopoly to technoscience and to consider its products neutral and available for all to draw upon regardless of value-perspective. That raises questions about practice. How to act in the light of my principal conclusion: the need for research to be conducted under a multiplicity of strategies including (but not restricted to) those that have mutually reinforcing relations with the values of FSM?


My argument is an argument in the philosophy of science and such an argument by itself will not transform scientific practices and institutions
 — philosophical arguments do not have that kind of power. It is not an abstract argument, however, and its criticism of mainstream science is not merely negative. It is rooted in the alternative practices of agroecology, the results of traditional knowledge and recent research, and it builds on the reflections of many others.
 It is a critical reflection on practices that are already at hand and of great significance where the values of FSM are held. It makes a positive case for the scientific significance of the knowledge that informs them and for the value of research that builds upon it. It is constructing a philosophical "theory" to interpret and support these practices, and to defend their credentials from criticisms that they are "unscientific." So it is an argument that confronts the predominant self-image of contemporary science with the sound claims of an alternative practice. The strength of the argument goes hand in hand with the value and viability of the alternative practices.
 It will be strengthened further by developing dialogue and interaction between the "theorists" and the participants, and those engaged in the movements that foster the alternative practices.


I conclude by raising a number of questions that need to be addressed:


How to develop richer interaction between the "theorists" of alternative practices, the mainstream scientific community and the practitioners of agroecology? There are, of course, many scientists who question the growing role of matters connected with intellectual property rights in scientific research and many among them also reject the values and institutions of neoliberalism and endorse the values of FSM. How to consolidate dialogical links with these scientists? How to bring the results of "alternative" scientific practices to the center of discussion and break them out of their marginality? How to gain greater space for conducting more research under agroecological strategies? How to design research programs (e.g., aimed at testing Premise 6) whose conduct requires input from both materialist and other strategies, as well as the active involvement of farmers collaborating professional scientists (with agronomists playing a key role as informed intermediaries)? How to institutionalize the various types of interactions? What are the implications for the university?


What are the limits of generality of the argument developed in this paper? In what domains, with respect to what other fields of science (medicine, energy, communications?) can we find alternative practices with roles comparable to that of agroecology?


How to develop institutions of international scope so that the great variety of alternative approaches to scientific knowledge, informed in different ways by developments of local knowledge, can become more widely known and emphasized as a coherent body of knowledge that can be drawn upon by popular movements? And so that the systematic links of research conducted under materialist strategies and the values and institutions of neoliberalism can be more effectively confronted? What are the possibilities of expanded international cooperation concerning the development of alternatives approaches, and in helping to discern what is valuable and what is questionable in technoscientific developments? 


What kind of science policy would enable sound, reliable and just democratic oversight of the conduct of science? What range of strategies would be supported? With what priorities? How to go about developing such a policy (that might be implemented by, e.g., an eventual PT national government)? With what participants? How to ensure that it is appealing to a significant body of professional scientists? What sort of dialogue between those who share the values of FSM, professional scientists and others will help to ensure this? Are there available models of such social policy already in practice?


I raise these questions hoping to stimulate discussion and to elicit comments from people from different countries who may have had experience in attempting to resolve them. 
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Notes





� Within mainstream scientific circles it is usually taken for granted that the values of FSM — or any other social values — have nothing to do with how we address the question: "How shall we conduct scientific investigation?", or at least: "How shall we conduct research in basic science?" Social values, it is said, have only to do with applied science. Science itself (basic science) carries no particular social values; it represents a universal value — then its products can be used in the service of any interests, good or bad. This way of thinking presumes that the general character of scientific research is univocal, that there are no matters of choice about what kinds of research to engage in. I contest this presumption (see below) by way of introducing the notion of “strategy” (Lacey 1998, 1999a, 2000a; see also Barbosa de Oliveira 1999, 2000; Regner 2000).


� Other uses of transgenics and discoveries about the genomes of plants — not to mention numerous discoveries in biotechnology — need not and often should not be subject to the same opposition as transgenics-intensive agriculture: uses of transgenics for producing pharmaceutical products (insulin in pigs, substances for vaccinations in bananas) or in order to study basic biological processes (protein formation, developmental stydies); using genomics as an aid to chart ecosystems and to identify the vulnerabilities of pests or to develop techniques of biosensing for identifying toxic waste or water pollution, or using certain biotechnological techniques (e.g., tissue culture) to improve the reproduction of plants that may be important for sustainable agroecosystems (Guerra, at al. 1998). Also some small-scale uses of transgenic crops may be desirable in specific conditions. (Beware of the temptation to make agro-biotechnology, with qualification, the object of criticism.) There is a measure of "neutrality." But this does not support: Just go ahead giving priority to biotechnological research, and then put our efforts into finding desirable uses. Questions of priorities in relation to other forms of research must be addressed (see §6).


� The notion of "modern valuation of control" is developed most fully in Lacey (1999a: ch. 6). See also Lacey (1998: ch. 5; 1999b; 2001a). For the interplay of the modern valuation of control with the concept of "information" and its widespread use as a metaphor in contemporary techno-science, see Garcia dos Santos (2001).


� I introduced these premises in Lacey (2002, 2003) in an attempt to synthesize a substantial argument out of numerous (often polemical) defences of the introduction and rapid spread of transgenics-intensive agriculture. Some of the discussion that follows draws from Lacey (2002; forthcoming).


� Lacey (1999: chs. 8, 10; 2000a).


� Lacey (2000a).


� Lacey (1999a). There I argue that in "modern science" research has been conducted virtually exclusively under materialist strategies because not only has it been remarkably fruitful but also because there are mutually reinforcing relations between this research and the modern valuation of control. According to my analysis, materialist strategies are just one of (in principle) many strategies (agroecological strategies, see below, are another) that may be adopted in scientific research. The key roles of a strategy are to constrain the kinds of theories that may be entertained — and thus to specify the kinds of possibilities that may be explored in the course of the inquiry — and to select the kinds of empirical data that acceptable theories should fit. Without adopting a strategy we cannot address coherently and systematically: what questions to pose, what puzzles to resolve, what classes of possibilities to attempt to identify, what kinds of explanations to explore, what phenomena to observe, measure and experiment upon, what procedures to use? See also Lacey (1998, 1999b, 2000a, 2001a).


� Lacey (1999a: ch. 8; 2000a).


� Lewontin (2001).


� Lacey (2000a; 2000b). Important critical Brazilian discussions of Premise 5 can be found in Nodari & Guerra (2001); Echeverria (2001); Leite (2000). Note that I have posed the question in terms of whether there are alternatives to the use of transgenics. In doing so, I leave unquestioned that using transgenics will enable sufficient food to be produced— some think, however, that there is good reason to question this.


� Lacey (1999a, chs.1, 4, 10; also 1999b, 2001a).


� But see Endnote 2.


� Lacey (2002, forthcoming). In the latter article I also review literature that casts considerable doubt on Premise 4.


� My discussion of agroecology draws heavily on the numerous writings of Miguel Altieri (especially Altieri 1995). See Altieri (1998) for a useful summary.


� Altieri (1998): 56-7.


� Lacey (1999a, ch. 8; 2001b).


� Altieri (1987): xiv-xv.


� Altieri (1998): 18.


� Kloppenburg (1987); Shiva (2001); Lacey (1999a: ch.8).


� Lewontin & Berlan (1990); see also Berlan (2001).


� I cannot discuss here the differences between agroecological and other approaches that offer themselves as alternatives to both transgenic-intensive and conventional chemical-intensive farming. Recently an editorial of the journal, Agroecologia Hoje (2, No. 10, Aug.-Sep., 2001) distinguished "organic," "ecological," "natural" and "biodynamic" approaches, and proposed grouping them together under the label, "Bioagriculture." I do not suggest that agroecology is the only approach appropriate in the light of the values of FSM. I use it as an important example of an appropriate approach. See also Guerra, et al. (1998). 


� Altieri (1995, 1998).


� Zhu et al. (2000). Studies by Tilman (1998; 2000) are also worth noting (see Lacey 2003).


� Wolfe (2000).


� Lacey (forthcoming).


� Altieri (1995, 1998); Shiva (1991, 2001); for references to further relevant works of Shiva, see Lacey & Barbosa de Oliveira (2001).


� Lacey (2000a).


� This list represents my attempt to express the values motivating (a) FSM, the values desired to be embodied in the "new world" which FSM maintains to be possible and (b) the proposals of movements like MST for redistribution of lands. For my general views on values see Lacey (1998, ch. 2; 1999, ch. 2; 2001c, ch. 9).


Agroecology also presupposes a different view of the world ("cosmovision") from the materialist metaphysical outlook that is common in the articulations of modern science. Shiva has discussed this in interesting ways. It needs much greater elaboration.


� See references in Endnote 7. 


� Borlaug (2000); Potrykus (2001)


� Altieri (1998): 105.


� Altieri (1995, 1998).


� See references in Barbosa de Oliveira (2001); Lacey & Barbosa de Oliveira (2001).


� This is especially so in view of the fact that questions like the ones I have posed are resisted in mainstream scientific communities (see Endnote 1) because, for many scientists, they evoke the ghosts of the Galileo and Lysenko, episodes in which what counted as scientific knowledge was subordinated by powerful institutions to accord with their favored values or metaphysical outlooks (Mariconda & Lacey 2001).


� I call this the thesis of the "impartiality" of scientific judgments. I have defended that it is a fundamental value of scientific practices regardless of the strategies adopted in them (Lacey 1999a: ch. 10; 1999b; 2001a).


�  Consider seeds. They may be (among other things) constituents of sustainable agroecosystems or objects for genomic modification. In the latter case they are also (typically) objects to which intellectual property rights can be gained and commodities. I.e., the objects investigated under the different strategies are different kinds of social objects. In neither case are their possibilities reducible to the abstracted possibilities of seeds. Seeds cannot be investigated without (at least implicitly) choosing what kind of social objects we want them to be (become). This adds further depth to the question: Under what strategies shall we investigate seeds? Different strategies may serve to investigate different social objects. (See Lacey 2003 and the references there; also Lacey & Barbosa de Oliveira 2001, in which Shiva's important insights on this issue are discussed and referenced.)


� Lacey (1998): ch. 1.


� See also Endnote 2.


� Lacey (2001b). The adoption of materialist strategies in a particular inquiry (as distinct from their virtual exclusive adoption in all inquiries) may have effectively nothing to do with the modern valuation of control; a great deal of research conducted under materialist strategies is not for the sake of furthering techno-science. I do not, e.g., want to downplay the purely cognitive interests that motivate the research activities of many scientists, or to question that some inquiries must be conducted under materialist strategies for purely cognitive reasons.  


�  Lacey (1999a): ch. 8.


�  Lacey (1999a: ch. 10; 2000c).


� For interesting reflections on the policy implications for scientific research and education in Brazilian universities, see Barbosa de Oliveira (2001).


� See Endnote 39.


� Lacey (2000b).


� See Endnote 36.


� The argument, of course, is hotly contested within the discipline of philosophy of science. To maintain any credibility (and to develop any basis for critical dialogue within mainstream institutions) criticisms need to be met and refuted. This is a time-consuming task. At the same time, the significance of the argument ultimately is linked to its capacity to inform the practices that embody values like those of FSM. The temptation, highly reinforced for those of us who are academics, is to withdraw from the immediacies of practice, and focus exclusively on the philosophical arguments. Meanwhile, while the philosophical argumentation goes on apparently endlessly, the relentless movement of technoscience continues unabated. Addressing the practical questions will, in part, involve addressing, with great urgency, the forms that science education might take in the university (Barbosa de Oliveira 2001). Given the confines of the university, as it is currently constituted, it is hard (but there are all sorts of initial initiatives that are worth exploring!) to see how to build constructive forms of interaction between academics and those engaged in the popular movements and in progressive practices (e.g. agroecology). Remember that institutions embody values and thus are the site of entrenched interests, not to mention large financial investments; we cannot expect to make social changes (including changes in universities and scientific institutions) simply by making arguments and convincing people to change their values. 


� E.g., Shiva (2001).


� Without the alternative practices my argument is simply an "idealist" one, simply making an abstract argument that it is possible that there be strategies, other than materialist ones, to frame research. Such an abstract argument cannot underlie my view that materialist strategies are adopted virtually exclusively because of their mutually reinforcing relations with the modern valuation of control. For this, one needs to show that in some areas of research materialist strategies have been adopted, rather than others that could frame fruitful research, but that have been marginalized. In my writings I often use agroecological strategies as an example alternatives. I have also used "feminist strategies" as an example (Lacey 1999: ch. 9). By rooting the argument in alternative practices two "errors" are avoided: just drawing the conclusion "we need to find another approach to scientific research that is not linked with the modern valuation of control" without specifying an alternatives; and defining an "alternative" idealistically or voluntaristically (or demagogically). Note that the best work in the philosophy of science is always critical reflection on scientific practices and their products.
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