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Ethics in Agricultural Research PAUL B. THOMPSON Dept. of Agricultural Economics Texas A&M University College Station, TX 77843 Abstract Utilitarian ethics provides a model for evaluating moral responsibility in agricultural research decisions according to the balance of costs and benefits accruing to the public at large. Given the traditions and special requirements of agricultural, research planning, utilitarian theory is well adapted to serve as a starting point for evaluating these decisions, but utilitarianism has defects that are well documented in the philosophical literature. Criticisms of research decisions in agricultural mechanization and biotechnology correspond to documented defects in utilitarian theory. Research administrators can expect that application of a utilitarian standard ignoring these deficiencies will become the occasion for predictable attacks by critics. Administrators who are sensitive to the strengths and weaknesses of utilitarian ethics are equipped to make a better allocation of research effort. Keywords: agricultural research policy, utilitarianism, agricultural mechaniza-



tion, agricultural biotechnology The fact that agriculture is so intimately related to human health and well-being, both at the individual and social level, means that agricultural research frequently aims to "improve" the human condition, and the goal of improvement requires that some sort of normative standard is in mind that allows us to decide which changes in society are to count as better and which as worse. In the following paper, it will be argued that a utilitarian approach to understanding the moral imperatives of agricultural research provides a good starting point for making these decisions and that key research decisions appear to have been made in accordance with utilitarian standards. Utilitarian moral theory has several deficiencies that have been the subject of pointed criticism in philosophy for many years. Sensitivity to these criticisms would enable research planners to avoid pitfalls in applying the utilitarian standard. The mechanical tomato harvester has come to be recognized as a paradigm example of the controversy that can be generated by agricultural research, and the lawsuit filed against the University of California provides an excellent case study for exploring the ramifications of applying moral standards to agricultural research. This case is complex and might be analyzed with other ends in view. As an example of agricultural research planning, it is important to know that researchers at the University of California made a decision to develop a mechanical harvester for tomatoes intended for processed uses (a decision that also implies development of tomato breeds well adapted to mechanical harvesting technology). This decision was made on the basis of a judgment that hand labor required to harvest tomatoes would become increasingly scarce in California and that this would, in turn, have two consequences: I) consumer prices for processed 11
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tomatoes would increase, and 2) California producers would be at risk. The mechanical harvesting technology package was, in fact, developed, and both of these consequences were averted, an accomplishment that was widely hailed at the time (Rasmussen 1968). It has subsequently been suggested that the new technology was instrumental in causing the failure of small- and medium-sized tomato farms, and their replacement by large operations, and in creating unemployment among California agricultural laborers. It is this second charge that was the subject of the California Rural Legal Assistance (CRLA) class action suit claiming damages against the University (Hess 1984). The following analysis will not pass judgment on the accuracy of these suggestions, nor will it discuss the legal merits of the CRLA case. The point here is to examine the type of reasoning that would have lent credence to a positive evaluation of the original research decision, in the first place, as well as the reasoning that would serve as a basis for criticism, in the second. The mechanical tomato harvester case is relevant to ongoing discussions of research planning because it typifies a pattern of decision and critique that appears to be repeating itself in discussions of agricultural biotechnology. In particular, the use of bovine somatotropin has been questioned. This product, if it enters the market as expected:in 1988, may increase production in dairy cows by as much as 40%. While this could translate into benefits for consumers of milk products and to some dairy producers, it could also affect efficiencies of scale in the dairy industry, forcing current producers to bear adjustment costs and perhaps requiring some to quit the dairy business altogether (Kalter 1985). The tomato harvester and bovine somatotropin are both the end product of extensive agricultural research programs. There is literature on the evaluation of these products, and the research programs that produced them, but the existing literature concentrates on consequences that are described as "social," "economic," or "legal." In order to discuss the ethical or moral significance, it will be necessary to make the ethical dimension of these cases explicit and to sketch an outline of the theory of moral responsibility. Each of the two case studies provides abundant illustration of the key points in the theory of responsibility.



Ethical Issues in Agricultural Research Scientific research (and, indeed, almost any human activity) is expected to conform to basic standards of moral responsibility. This simply means that scientists are expected to be judicious in the design and implementation of research projects and to insure that their research does not cause harm. The use of human subjects and the containment of dangerous substances are standard instances in which the moral responsibility of the research scientist would be readily recognized. Generally speaking, research scientists would not be held morally responsible for the social and economic consequences accruing from applications of their research, since it is commonly recognized that research discoveries have both beneficial and harmful uses, as well as consequences and applications that the original research scientists would not be able to anticipate. This traditional standard has been questioned, however, particularly with regard to the research that led to the development of nuclear weapons.
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The case with agricultural research can be different in several important respects. First, agricultural research is often done with the advance intention that it be applied in certain ways. Certainly, research on the mechanical tomato harvester was done with the expectation that these machines might someday be used commercially. Second, agricultural research is sometimes initiated to resolve practical problems in agricultural production and may be conducted in close collaboration with producers who understand the research purely in terms of its ability to help them achieve certain specifiable goals. When this is the case, the ethical validity of these goals becomes relevant to the evaluation of research. Finally, agricultural research in the United States has been conducted under the role and scope of provisions of the land grant university system, which mandates a mission of public utility for agricultural research not universally demanded of scientific research in general (Ruttan 1982). As such, agricultural researchers and their institutions may, in some cases, be held morally responsible for harmful consequences of research beyond those that would traditionally be associated with scientific research. The considerations that allow us to hold agricultural scientists morally responsible for harm are, generally, the same ones that allow us to give them credit when the consequences are beneficial. Agricultural experiment stations are also expected to conform to standards of public accountability because of their mission orientation and the fact that their research is heavily subsidized by tax dollars. Generally, scientific research is justified in terms of its intrinsic value and the search for truth. Agricultural research, on the other hand, is sometimes expected to perform a public service and is evaluated according to the standards of fairness and impartiality that are more frequently applied to government (Hightower 1978). This aspect of agricultural research might also be formulated as a responsibility to sponsor research that helps meet society's goals (Kaldor 1971). The belief that agricultural research should, as a matter of ethics, be publicly accountable may create more problems for evaluation than it resolves. At the least, it makes agricultural research vulnerable to differing interpretations o f " t h e public good," a notoriously abused concept in American political life. (Hadwiger 1982, 75). The key idea seems to be that agricultural research should, in some sense, be "useful," without specifying precisely what usefulness is. Given the fact that public accountability requires agricultural research to be useful, there is some practical value in taking a consequential approach to responsibility. If utility or use value is taken as one of the characteristics that makes an action good, then the usefulness (and hence public accountability) of agricultural research becomes a function of moral responsibility. Such a view of the role of agricultural research has been defended before (Tweeten 1984).



The Utilitarian Theory of Moral Responsibility If one adopts a consequential approach to the theory of moral responsibility, the rightness and wrongness of an action becomes a problem in evaluating the goodness or badness of outcomes. Utilitarian evaluation of consequences consists in a quantitative comparison of benefits and harms. Drawing heavily on the ideas of Jeremy Bentham, John Stuart Mill offered a utilitarian account of right action in 1861. He wrote:
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Ethics in Agricultural Research The creed which accepts as the foundation of morals "utility" or the "greatest happiness principle" holds that actions are right in proportion as they tend to promote happiness; wrong as they produce the reverse of happiness. By happiness is intended pleasure and the absence of pain; by unhappiness, pain and the privation of pleasure (Mill 1861).



In this passage, Mill interprets benefits in terms of pleasure and harm in terms of pain. This is "hedonistic utilitarianism." More recent theorists have interpreted benefit in terms of whether an individual is satisfied by a particular outcome or state of affairs and harm in terms of dissatisfaction (Griffen 1982). This is "preference utilitarianism," since goodness or badness is determined according to individual preferences. Economists searching for a less subjective approach to the quantification of benefits and harms have adopted the strategy of interpreting both benefit and harm in terms of the economic value of consequences (which can be either positive or negative) under given market conditions. This is "costbenefit analysis" (Copp 1985). Under a utilitarian interpretation, an agent will be held morally responsible for both benefits and harms, will be praised to the extent that benefits outweigh harms, and will be blamed or condemned to the extent that harms outweigh benefits. In addition, agents must act in a way that brings about the greatest balance of benefit and harm, so that an agent who foregoes an action that might have produced more net benefit than the one actually performed may be criticized for failing to maximize. As such, the utilitarian theory of responsibility evaluates an act according to two central criteria: (1) Productivity. Does the act produce benefits? Given that harms are interpreted as negative production, or consequences that negate the value of benefits produced, the net productivity P of the action is the result of benefit B minus harm H so that P = (B - H). An agent is responsible for the benefits and harms the action produces. (2) Efficiency. Does the act maximize the benefits produced for all people for each effort expended? Acts that fail to produce maximal benefits are irresponsible. Economic analyses of the mechanical tomato harvester have applied technical interpretations of these two criteria to evaluate the agricultural research program that produced it. Two separate studies have shown that benefits outweigh harms, when measured in economic terms (Schmitz and Seckler 1970; Brandt and French 1983). These evaluations, interpreted within the framework of the utilitarian theory of moral responsibility, would place agricultural research in a very favorable light. Utilitarian theory, however, has several widely acknowledged deficiencies, three of which are discussed below.



Deficiencies in Utilitarian Theory: Equity The economic studies cited above both note that, although the tomato harvester increased production etticiencies in the tomato industry, thus lowering the cost of tomatoes to consumers and producing a very general and considerable benefit
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when this result was aggregated, the harms associated with its commercial introduction were not widely distributed and were experienced by a fairly narrow range of agricultural laborers and small producers. Schmitz and Seckler (1970) see the problem as one arising from the powerlessness of these groups, which prevented them from seeking appropriate compensation from those who benefited. Brandt and French (1983) suggest that improved wage rates and working conditions in non-harvest sectors of the tomato industry may have produced partial compensation to workers but concede that " . . . consumers have been the primary long-run benefactors [sic] of this technological development" (271). The utilitarian theory of moral responsibility does not include any criteria for distributing benefits and harms. If the total aggregated benefits to consumers of saving a few cents on tomatoes is greater than the total loss of income suffered by displaced workers, the utilitarian principle will support the development of the harvester, despite the fact that the degree of harm experienced by each displaced worker far exceeds the amount of benefit experienced b~, any single consumer. The utilitarian theory has no mechanism to guard against an inequitable distribution of benefits and harms. Utilitarian philosophers have attempted to resolve this problem through more emphasis on rule following (as opposed to maximization) and on the theory of fairness (Rescher 1966; Rawls 1972). Economists have attempted solutions that range from prediction of distributive impacts of Pareto improvement criteria (Madden 1986). Some see distributional problems as reason to reject utilitarianism entirely (Machan 1984; Dworkin I977). Each of these solutions involves considerations that go beyond the scope of this paper.



Deficiencies in Utilitarian Theory: Sustainability A second problem with the utilitarian principle of maximizing benefits is that its scope is not specified precisely. It is impossible to anticipate all the benefits and harms that might follow from an action, particularly when the action may have long-range impact upon methods of agricultural production. Interpreted strictly, the utilitarian maxim would require one to maximize benefits and minimize harms for all persons at all times, but the impossibility of doing this means that, in practice, one must adopt a (perhaps) arbitrary limitation of scope. An action that will contribute to severe harms 10, 20 or even a 100 years in the future may be justified by the utilitarian approach to responsibility when the benefits and harms of the immediate present are the basis of decision (Maclntyre 1977). This problem has been raised in connection to agriculture with respect to the question of sustainability. The mechanical tomato harvester is not typically cited as a prime offender, but critics of the agriculture research establishment have blasted mechanization as an inappropriate attempt to "apply the principles of industry to agriculture" (Schumacher 1972). More moderate critics note that attempts to maximize short-term productivit~¢ and efficiency create economic disincentives for conservation practices (Batie 1984). Madden (1984) notes that, although there is a gulf between the rhetoric of sustainable agriculture and conventional agricultural research, there is considerable overlap both in actual farming practices and in beliefs about the importance of long-range consequences.
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As such, it may be that this deficiency of utilitarian approaches to responsibility can be moderated by diligent attention to long-range impact upon benefits and harms of agricultural research.



Deficiencies in Utilitarian Theory: Autonomy In attempting to analyze why the tomato harvester became such a controversial topic, Thompson & Scheuring (1984) write that, • . . the results of technology seem to many critics to result in a less human life, i.e., a physical and social environment in which human beings are increasingly cut off from the natural world of which they are biologically a part (145-146). Their point is that mechanization is seen by some as part of an essential conflict between those who evaluate technology in terms of net social benefits and those who see it in conflict with basic human values. Indeed, much of Jim Hightower's criticism of the consequences of agricultural research is not directed against distributional or even ecological impacts of new technology. More frequently, he is attacking what he sees as technology's effect on the farmer's way of life. Technological advances create competitive advantages for those who use them; thus, one has no choice but to use them and to adjust one's life to the dictates of the technological imperative. In this sense, the restriction of freedom or the loss of autonomy is seen, by some, to be one consequence of agricultural research (Hightower 1977). Clearly, autonomy, or the capacity of individuals to choose for themselves, does not figure in the utilitarian goals of productivity except to the extent that it contributes to pleasure, satisfaction, or the pursuit of economic well-being. While it is plausible to assert that autonomy is vital to a pleasurable life and to the satisfaction of preferences, it is difficult to see how economic interpretations of cost and benefit can accommodate this value, and this is one reason that some authors reject entirely economic interpretations of utilitarianism (Sagoff 1986). Still others cite this as reason for giving up on all versions of utilitarianism, opting instead for a theory that defines moral responsibility in terms of the absolute and uncompromising respect of other people's rights to life, liberty, and pursuit of happiness (Machan 1984). Again, the resolution of such difficulties becomes quite detailed.



Moral Responsibility in Agricultural Research To the extent that agricultural research is planned and directed toward the goals of increased productivity and efficiency, the utilitarian approach to the problem of moral responsibility is already implicit in agricultural research. Of course, there are some areas of basic research in which utility is not currently a primary consideration• Social utility is not normally a major criterion for the evaluation of research in the pure sciences, or the humanities, and it seems appropriate, given the goals of the university, that it should not be exclusive criterion for agricultural research either. To the extent that it is accepted as a goal for agricultural research,
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however, the planning and conduct of agricultural research is already committed to a vision of moral responsibility. That is the point that I wish to establish here. The utilitarian approach to moral responsibility is not without some deficiencies, however. Areas of deficiency in utilitarianism are closely correlated with criticisms of agricultural research over the last two decades. The mechanical tomato harvester is particularly associated with problems in the inequitable distribution of harms and benefits and with its impact on the autonomy of individual decisionmakers. The mere fact that such criticisms have been raised does not, of course, mean that they are valid, but the fact that they are all representative of well known deficiencies in utilitarian theory should give agricultural researchers reason to reevaluate the implicit ethic that guides agricultural research. It might be possible to formulate a "checklist" of ethical concerns that are not well represented under utilitarian criteria. If we were to apply this model to the evaluation of biotechnology research in general and to bovine growth hormone in particular, we would expect to find emerging concerns in the three areas of equity, sustainability, and autonomy• In fact, this appears to be very much the case. Robert J. Kalter (1985) writes: Although forecasts of this nature are often dangerous, the economic trends that will result from the modern agricultural biotechnoiogy can already be discerned. At the farm level there will be clear winners and losers. In the middle will be a large proportion of farm operators for whom this new technology promises major challenges if they are to continue in farming (129). Kalter's study focuses on the equity problems associated with bovine somatotropin. Many of the best known criticisms of biotechnoiogy have raised concern regarding sustainability and long-term impacts on the environment (Alexander 1985; Rifkin 1985; Doyle 1986)• Finally, Jack Kloppenburg (1984) has already made the following criticism of recent biotechnology research: Like hybrid corn before it, biotechnology should stimulate an increase, rather than a decrease, in the intensity of chemical usage in agriculture. • . . In doing so it will also follow the pattern set by hybrid c o r n . . . : the progressive erosion of the autonomy of the farmer and his increasing dependence on factor markets• As plants and animals become increasingly "programmed," they will require sophisticated monitoring and management packages if their productive potential is to be realized. Kloppenburg is expressing a concern that a decreased freedom of choice and control for the individual will be a consequence of biotechnology research. Even a cursory review of the literature, therefore, reveals that each of three deficiencies in the utilitarian model cited above have already given rise to criticisms of agricultural research on biotechnology. Although this discussion is intended solely as introduction to some of the cautionary principles that ought to constrain application of a utilitarian ethics of responsibility in agricultural research, it is worth mentioning in passing that the issue of responsibility for the impact of agricultural research may be determined
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by factors that have not been discussed above. There should also be some attention to the structural elements of moral responsibility (e.g., agency, causality, and intention) as well. Indeed, some of the most recent work on the ethical significance of the tomato harvester has focused primarily on the issue of causality: Did the University of California's research cause the changes in the tomato industry that are the basis of the CRLA lawsuit? A recent study indicates that most of these changes would have happened anyway (Martin and Olmstead 1985); if the research did not cause the changes and their harmful effects, then the researchers and the research institution cannot be held responsible. This argument in itself, is not enough to disprove causality, however. The murderer who puts a bullet through the skull of a terminal cancer patient cannot plead that he did not cause the death because the victim would have died anyway. The conditions of agency, causality, and intention for agricultural research have not, to my knowledge, ever been analyzed. It is important to have a clear understanding of how research institutions act and what events their actions can cause if we are to understand the limits of moral responsibility in agricultural research and to know when these research institutions cannot be held responsible for structural reasons.



Conclusions The utilitarian model of moral responsibility accounts for key elements of the ethical implications of agricultural research. It illuminates when agricultural researchers and institutions can take credit or blame for important benefits and harms of their research. The emphasis on productivity and efficiency in the utilitarian model of moral responsibility provides a way of accommodating the belief that agricultural research has a duty of public accountability, as well as more standard (and less onerous) requirements of moral responsibility. Furthermore, the utilitarian model seems to be implicit in many agricultural research decisions. The utilitarian model is not without several well-documented philosophical deficiencies with respect to moral responsibility. In particular, the model does not generally provide an adequate basis for evaluating equity, sustainability, or autonomy, when these concerns are deemed relevant to the situation at hand. There is a correlation between these areas of deficiency and criticisms that have been raised against agricultural research. Research planning in the future might profit from a more comprehensive consideration of the deficiencies in the utilitarian approach.
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