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Summary 
 
Ethics involves the comparative evaluation of alternative approaches to understanding 
how justice applies to policies and human activity. Social sciences approaches to policy 
analysis have tended to favor consequentialist approaches, but rights-based ethics 
suggests that the primary test for science and technology policies should be to examine 
whether they are consistent with and whether they tend to further the realization of 
human rights. Communitarianism challenges both consequentialist and rights-based 
thinking by suggesting that the key to justice lies in the way that science and technology 
encourage or discourage virtuous conduct. At the most basic level, social justice for 
science and technology policy involves an assessment of whether science, technology 
and the policies that govern them are compatible with basic principles articulated in 
each of these three approaches. 
 
Policy changes are generally subjected to explicit evaluation and justification in terms 
of at least one of these three approaches in ethics. However, technical changes can 
introduce sweeping patterns of social change that escape this pattern of deliberation and 
review. Thus one key problem is simply that technical change escapes the procedures 
for ethical deliberation and review that are a standard part of policy formation and 
performance assessment. Risk issues provide a particularly cogent example of the way 
that alternative approaches to social justice can produce divergent assessments of 
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science and technology. Consequentialist ethics seeks an optimal balance of social risk 
and social benefit while rights-based approaches examine whether persons exposed to 
risk have had an opportunity to give or withhold consent. The example of agricultural 
biotechnology is discussed to illustrate this problem in the ethics of science and 
technology policy. 
 
1. Introduction 
 
As forms of human practice and activity, science and technology can be subjected to 
ethical evaluation, justification and critique. Ethics might be understood as a public 
evaluation or dialog relating to science and technology. Alternately, a scientist or 
engineer might understand ethics as an introspective, subjective and personal meditation 
on purposes. Some topics, such as use of animals or issues of integrity in scientific 
research, are specific to the practices of science and technology themselves. Others 
relate to the integration of science and technology into society. Some interpretations of 
the Christian doctrine of original sin or the Jewish golem myth imply that science and 
technology are intrinsically or pervasively unethical. Here, science and technology are 
portrayed as expressions of impiety or of attempting to do what human beings were 
never intended to do. 
 
Policy of any sort generally involves guidelines, procedures, decision rules or criteria 
that specify what should be done in a given domain of application. As such, policy is 
inherently normative. Policies either implicitly contain or explicitly state norms and 
value judgments; hence the justification, evaluation or critique of policy is also a 
potential domain for ethics. As such, policy for science and technology has a dual 
connection with ethics that permits multiple interpretations and strategies for discussing 
ethical issues. 
 
Science and technology policymakers encounter situations in which many of these ways 
to link ethics with science and technology might become relevant, but here the emphasis 
will be on questions of justice. Human rights represent a particularly important and 
influential way of making an ethical evaluation or critique, especially with respect to 
matters of justice. But other approaches to justice can be used, and such approaches are 
often implicit in the decision making that guides science and technology policy. The 
tendency to utilize forms of ethical justification or decision making that neglect human 
rights is often the key issue when a given application of science or technology is 
criticized on grounds of social justice. 
 
2. Ethics and Justice 
 
Broadly speaking, ethics comprises standards, values, and conceptualizations of human 
purpose that are applied in making judgments about what humans ought to do in certain 
situations. Ethical norms are variously understood as implicit in cultural forms, as 
grounded in human psychology or as a real component of the world that is discovered 
by human reason. Common morality consists of ethical norms and standards of 
judgment as they are practiced in daily life. Philosophical ethics is an attempt to 
systematize ethical judgments and to theorize general problems in ethical practice 
including justification, practical decision-making and the attribution of ethical praise 
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and blame. Major points of dispute in philosophical ethics often reflect areas of 
vagueness, ambiguity and lack of agreement in common morality. 
 
Most philosophical work on ethics recognizes a distinction between norms and 
principles that articulate or regulate the practices and culture of a particular way of life 
and those that are thought to be so fundamental that they command universal 
observance and respect from everyone. The distinction is vital to theories of liberal 
democracy, which demand that individuals and groups must be at liberty to pursue 
distinct and sometimes competing life plans. Different religions, for example, might 
require specific practices or observances as components of the life of faith, and 
practitioners of a faith may feel that they are morally obligated to observe these 
practices. But while people in living democracies believe that the duty to practice a 
religious observance is peculiar to members of a particular faith, they also believe that 
everyone has a duty to refrain from physical violence against the person and property of 
others. They thus make an implicit distinction between the morality of religious 
observance and the universal morality that prohibits violence against others. 
 
Unfortunately, the terminology that is used to make this distinction is not standard. In 
German social theory and the philosophy of Jürgen Habermas, culturally or religiously 
contingent goods are characterized as ethical values, and the term morality is used to 
indicate universal norms. In this article terminology associated with John Rawls and 
Anglo-American political philosophy will be used. Those principles that are 
fundamental to social order and that demand universal respect are called principles of 
justice, while the specific values that support a particular way of life will be referred to 
as conceptions of the good. In the tradition of Anglo-American philosophy the term 
‘ethics’ is used comprehensively to circumscribe both. Applying this terminology, we 
say that religious tolerance is a principle of justice in liberal democracies, while the 
norms and observances of diverse religious faiths must be understood as conceptions of 
the good. 
 
Conceptions of the good need not be grounded on religious foundations. Indeed, one 
can construe a life based on unfettered pursuit of scientific knowledge as a conception 
of the good life. Unfettered scientific inquiry thus could become a conception of the 
good whose pursuit is protected by principles of justice. In the tradition of Western law 
and philosophy, justice is frequently characterized in terms of recognizing and securing 
human rights, so one might characterize academic freedom or religious liberty as a 
right. This pattern of linking justice and human rights was subjected to a great deal of 
criticism in the waning years of the 20th century. As such, any discussion of justice and 
human rights must cover some competing approaches to justice. 
 
3. Ethics, Justice and Policy 
 
Some of the competing approaches to justice fall naturally out of an analysis of 
alternative performance standards for evaluating policies of all sorts, science and 
technology policy being no exception. Perhaps the most straightforward approach to the 
evaluation of science and technology policies is to predict or measure their effect on 
human health, wealth, and quality of life, as well as impact on key parameters of 
environmental quality. The impact of specific technologies such as drugs and public 
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works projects is routinely assessed, and the approach can be extended to general forms 
of technology and to scientific research. A very simple analytic framework for 
performance evaluation interprets policy as consisting of two elements: the fixed 
situation, which includes physical constraints (including natural resources, geography 
and basic chemistry and biology) plus cultural or constitutional constraints that must be 
regarded as invariable (including human nature), and the policy structure, which 
consists of the rules, regulations, funding mechanisms and customs that constitute the 
policy itself. Together, the situation and structure determine an opportunity set for all 
affected parties. This will induce conduct: affected parties will engage in behavior 
consistent with their own goals and preferences as dictated by their opportunities. 
Finally, the conduct of affected parties will produce an outcome or end state, which 
consists of impacts on health, wealth and other parameters of interest (see Figure 1). 
Arrows represent implied forms of social causality. 
 

 
 

Figure 1. A simple framework for policy analysis 
 
Most forms of economic policy analysis fit this framework, with the economic model 
expressing key elements of situation and structure, standard neo-classical assumptions 
of rational optimization by individuals and firms determining the conduct of affected 
parties, and outcomes being expressed in terms of costs, benefits or other expected 
value measures. Alternative social science theories can be used to model situation and 
structure and to predict behavior of affected parties, and outcomes may be expressed in 
demographic or other units, as well as costs and benefits. Social causality is, of course, 
complex. Most analysts who deploy models that conform to this framework presume 
that causality is iterative, and that outcomes of one iteration affect the situation or 
structure in subsequent iterations. Hence the framework does not suggest a static or ‘one 
pass through’ representation of policy and its outcomes. 
 
Despite the complexity with which the Figure 1 framework would be augmented in any 
actual analysis of policy, this simplified picture provides a tidy entrée to the role of 
ethics in evaluating policy performance. The ‘ethics of policy analysis’ is the 
comparative assessment of different ways to frame and interpret the performance of a 
given policy proposal. There are three broad approaches: consequentialist, human rights 
(or rights-based) and communitarian (or virtue-based) ethics. 
 
3.1 Consequentialism 
 
Many policy analysts simply assume that the performance of policy is a function of its 
outcomes, as represented above. Here, the role of ethics is to provide a theory of value 
that allows one to interpret whether the end state produced by a given policy justifies 
the adoption of the policy, or demands an alternative. Consequentialism states that all 
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human actions (including policies) should be justified solely in terms of effects on the 
welfare of individuals. The most common form of consequentialism is utilitarianism, 
after the 18th and 19th century social movement most prominently associated with 
Jeremy Bentham and John Stuart Mill. 
 
Utilitarianism stipulates that the evaluation of consequences must be: 
(a) comprehensive: it must include all effects on all affected parties; 
(b) additive: beneficial and harmful effects can be summed; 
(c) comparitive: it should weigh the consequences from alternative courses of action; 
(d) optimizing: the appropriate course of action is the one that produces ‘the greatest 

good for the greatest number’. 
 
A complete specification of these four parameters can become quite complex. 
 
Utilitarian ethics corresponds closely to procedures such as cost-benefit analysis and 
probabilistic risk analysis, though these analytic tools are not in themselves prescriptive. 
It is also historically and conceptually tied to welfare economics, and many of the 
theoretical problems there become problems for utilitarian ethics. For example, Arrow’s 
Theorem states that it is impossible to aggregate the value of effects on individuals into 
a unique and consistent social welfare function. Furthermore, it has proved difficult to 
assign values to public goods or to environmental amenities that are not traded in 
markets. Both problems have plagued the attempt to evaluate broad social and 
ecological impacts of technological systems such as biotechnology, computers or 
nuclear power. What is more, unlike most economists, philosophical utilitarians since 
Bentham have argued that any being capable of feeling satisfaction or suffering should 
be included among affected parties. Hence utilitarians have been at the forefront of 
those who criticize the use of animals in scientific research. 
 
Activities such as violence against person and property are so pervasively harmful that 
it makes sense to prohibit them altogether. Thus, for a consequentialist, principles of 
justice are simply rules and norms that tend to produce better consequences in every 
instance where they might apply. Conceptions of the good reflect individual preferences 
that vary from one person to another. Rights are legal and customary principles (e.g. 
they are not moral principles) that are justified only if they tend to promote good 
consequences. 
 
- 
- 
- 
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