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Abstract 

This paper addresses risk assessment from a philosophical point of view. It presents and critically reviews the 
work of Kristin Shrader-Frechette. It introduces the ethical, epistemological, and methodological issues related to 
risk assessment. The paper focuses on the ethical questions of justice in risk decisions. It opens by framing the 
relationship between ethics and technology in modern world. Then the paper turns to a brief description of risk 
assessment as a central method in technological decision making. It proceeds to show how Shrader-Frechette 
analyzes ethical and political aspects of risk assessment. The central argumentation in her critique follows 
Rawlsian lines: distributive and participatory inequalities in creating technological constructions need to be 
justified. To clarify this requirement she formulates the Principle of Prima Facie Political Equity (PPFPE), which 
is her central tool in most of her ethical criticism, for instance, in relation to the future generations: prima facie, all 
generations should be treated equally. Brief critical remarks conclude the paper. They touch upon placing 
Shrader-Frechette's project on the academic chart and her liberal individualist anthropology. 
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Introduction 

Technological advance is seldom achieved without expenses. Pollution, draining earth from resources, accidents, 
noise, and loss of pristine environments, for example, constitute the costs our societies pay for the well-being that 
is gained through applications of technological systems and devices. How are these costs distributed in the 
society? Do those who suffer the burdens more also receive larger benefits than others? Sometimes they appear to 
receive: workers in risky jobs may acquire a considerable monetary benefit for their sacrifices. How about a 
person who lives close to a polluting plant and therefore has high (clearly above the average) risk of getting a 
certain type of cancer? How reasonable is the situation ethically? How good chances has this person had to affect 
the decision of pollution exposure? The plant is probably economically profitable, but the person in cancer risk 
does not (unless she is a shareholder) receive any of the profit. What are conditions for justifying such a situation? 

Questions concerning reasonable harms in technological choices are currently most often perceived 
within the frameworks of cost-benefit analysis and risk assessment. This paper focuses on risk assessment and 
addresses it from a philosophical point of view. It introduces and critically reviews Kristin Shrader-Frechette's 
work on the topic. It examines some central ethical questions related to risk assessment. The paper will open by 
briefly describing the relationship of ethics and technology in the modern world. It will then turn to depict risk 
assessment as a central method in technological decision making and philosophical questions related to it. Then 
follows the main section, which introduces Shrader-Frechette's ethical tools for addressing justice issues in 
technological decision-making. The paper will close with critical assessment of Shrader-Frechette's work both in 
relation to risk management in particular and ethics of technology in general. 
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On the Relationship of Ethics and Technology 
I frame the relationship of ethics and technology as follows: the question of ethics in our technological world takes 
three different forms.' First, technological advance can be seen as posing new challenges to ethics, but in the form 
of isolated issues that can adequately be addressed piecemeal in such applied ethics fields as bioethics or computer 
ethics.2 In addition to the questions treated in applied ethics, more wide ranging ethical and political challenges 
are connected to technology. Of these, for instance, social justice in distribution of benefits, harms, and risks 
related to technologies is an obvious moral issue. Further, the control of technological change and responsibility 
connected to it are ethical questions.3 An ambiguous territory is the relationship of technology and the good life. 
This relationship is seldom seriously and explicitly asked, but in philosophical and political discourse there exist 
implicit assumptions concerning it. Most often it is thought that technology promotes the good life or that 
technology is neutral concerning the good life.4 

Second, technology can be argued to be radically transforming the human condition, so that the 
enormously increased human powers demand a new kind of ethical thinking, with an associated questioning of 
adequacy of traditional ethics.5 Such central ethical concepts.as "harm" have quite different content in 
pre-technological environment and in modem conditions where causal connections and time frames are huge and 
often understood through statistical probabilities instead of tangible relationships.* Moreover, on a very general 
plane, the classical distinction between three kinds of human activity, morally neutral production, poiesis, morally 
charged action,praxis, and again morally neutral theoretical knowing, theoria, appears in contemporary situation 
less and less viable.7 

Third, it has been suggested that the very meaning of ethics has been undermined by the modernization 
process, that ethics as a whole is irrelevant. This development has happened due to many factors, one of which is 
technoscientific advance. In short, during the modern age science and technology have achieved incredible 
success, which has resulted in them becoming the standards of rationality. As scientific method pursues for 
impartiality and objectivity, i.e., value-neutrality, this easily becomes a feature of rationality in general. Ethics, 
however, in the normative sense of the word, is all but neutral in its approach as it is prescriptive. Therefore there 
appears to be unsolvable tension between "neutral" scientific rationality and normative ethics. Yet technology as 
production cannot be value-neutral, since it aims at realizing ends, bringing forth some goods.8 

How is ethics of technology placed in academic scene? In short, I would characterize the theoretical 
thinking on ethics and technology in the academia as follows: Applied ethics, a branch of philosophy that has 

Keulartz et ai. (2004, 3-14) address exactly the same themes that I do here. Although they frame the questions 
sometimes in a different manner, I perceive that my concern is the same as theirs. 

2 Mitcham & Nissenbaum 1998. Callahan 1995. 

3 Mitcham 1997, 1-26. Shrader-Frechette 1991, 2002. 

4 Marx 1987.Borgmann 1984,33-68; 1992, 1995. Higgs etal. 2000. Thomas Hughes's Human-Built World 
(2004) presents some central developments in the relationship between modern technology and ideas of progress. 

5 Jonas 1982, 1984, 1-22. 

6 McGinn 1994. 

1 Nichomachean Ethics 1139a26-b9; Metaphysics 1025M8-26, 1064al0-18. 
"Some observers of modern culture do note disparities and tensions between contemporary doing and making, 
between ethics and technology. They complain that, while technology has advanced dramatically, our moral 
aptitude in dealing with it has not. But this complaint is as radically mistaken as the general divorce of doing from 
making. It fails to see that a technological accomplishment, the development and adoption of a technological 
device always and already constitutes a moral decision." Borgmann 1992, 110; underlining mine. 

Partly due to the situation sketched above, ethics as a philosophical discipline suffered in the 20lh century. Early 
logical positivism (Passmore 1967) was a distinct example of negligence in ethics. The emotivist theory of 
positivism (Brandt 1967) reduced ethics to subjective feelings and claimed ethics as rational discourse untenable. 
The philosophical classics of the century, Heidegger and Wittgenstein, were in their own ways reserved in 
articulating ethics. 
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emerged from Anglo-American tradition, has ethical tools but is somewhat blind to technology, science and 
technology studies (STS) is sensitive to technology but reluctant to take normative stances,' continental 
philosophy of technology has wider and deeper perspective on human existence than the two first-mentioned but 
often lacks the perspective of practical agency. Relevant ethics of technology should somehow be able to combine 
these three viewpoints. 

Risk Assessment as a Philosophical Question 

The above considerations are theoretical and academic. However, in the process in which distinctively modern 
societies with modern technologies emerged, societies have had to perform concrete legislative and policy 
decisions concerning technological choices. These decisions exhibit the de facto preferences professed—or at 
least realized—in the given society. Policy specialists have developed various methods for providing relevant 
knowledge and creating due procedures for the decision-making. These methods include, for instance, 
cost-benefit analysis and risk analysis, which can be used as elements of more extensive technology assessment.10 

Analyzing these procedures and methods is a way to practice ethics of technology in proximity of real life 
processes. 

Here 1 will focus on risk assessment from the viewpoint of justice. As I already noted, I approach the 
topic through Kristin Shrader-Frechette's work. The assumptions behind risk assessment procedures have been a 
core theme in her studies during the past thirty years. Her central book on the topic Risk and Rationality: 
Philosophical Foundations for Public Reforms (1991) and more recent Environmental Justice: Creating Equality, 
Reclaiming Democracy (2002) are my primary sources in this essay. 

Shrader-Frechette writes about risk assessment in 1985: 

Recognizing the enormity of the hazards we face, decision theorists, philosophers, economists, 
and physical scientists began an intensive effort, approximately twenty [now forty] years ago, to 
identify, estimate, and evaluate the various risks to which citizens are exposed. At least in the 
U.S., much of this effort was a consequence of new legislation, e.g., the 1969 National 
Environmental Policy Act, and a result of new regulatory agencies, e.g., the Occupational 
Safety and Health Administration (OSH A), which was created in 1970. Over the years, this new 
area of research has come to be known as risk assessment or risk analysis.'' 

As she notes, risk assessment is usually considered to consistof risk identification, risk estimation, and 
risk evaluation. Identification refers to a process in which an issue is framed as a risk. The elements of a risk are 
the magnitude of an averse effect and the probability of its occurrence. Risk estimation refers to the methods of 
determining the two elements as accurately as possible. These methods obviously depend on the context and the 
issue analyzed. The third phase of risk evaluation brings values in the picture. While estimation aims at giving 
numerical magnitudes of the hazardous effect and its probability, evaluation inquiries whether the measured risk 
should be accepted in society. In risk evaluation four methods are optional: risk-cost-benefit analysis, revealed 
preferences, expressed preferences, and natural standards.12 

Risk assessment raises philosophical questions from several angles. Epistemologically one is led to ask: 
How can we know exactly what a risk is? To what extent is the knowledge on risks depended on how we frame the 
risk issues, what we include in our considerations and what exclude from them? Can we have objective, 
value-neutral knowledge about risks or is the understanding of risks always value-laden as it is connected 
desirability and undesirability of certain situations? Moreover, what is the relationship of determined risk and 
undetermined simple uncertainty in risk considerations? 

Ethical and political questions include, for instance, the following: Who should assess the acceptability 

9 Winner 1993, Keulartz et al. 2004, 12-14 

10 Shrader-Frechette 1995. 

Shrader-Frechette 1985, 4 (italics mine). The complementary concept for technological risk, which refers to 
possible averse outside effects of technological systems, is technological vulnerability, which refers to the internal 
vulnerability of technologies. On vulnerability: Martin 1996, Lovins & Lovins 2001. 

12 Shrader-Frechette 1985, 15-51. 
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of a risk? Are the expert analysts who have mastered the mathematical methods and are familiar with empirical, 
factual information the correct agents to decide about risks? What to do about the laypeople's worries concerning 
risks as they are often based on flawed information and somewhat inconsistent? Laypeople, however, receive the 
consequences of risk decisions. To what extent should they have access to the decision-making processes? Should 
they and how could they consent to the risk decisions? These are issues that relate to the power of experts, the 
character of democracy, and democratic participation. 

Another set of questions concerns how risks are distributed in society whether the distribution is fair. 
How can those who are exposed to higher risks—for example, because of hazardous job or residence in proximity 
of risky facility—be compensated? Is it just to compensate risks with money? The question of monetary benefit 
refers to a more general problem concerning the extent to which risks can be assessed in purely quantitative terms. 

The above brief questioning is sufficient, 1 hope, to exhibit the relevance of philosophical inquiry into 
risk assessment. This relevance, from another perspective also reveals a possibility to practice philosophy of 
technology that can penetrate into concrete issues involving real moral agency. Next, I will look at 
Shrader-Frechette's tools for addressing the questions raised. 

Kristin Shrader-Frechette's Tools for Ethical Critique of Risk Policy 

[n this section I will abstract the key concepts of Shrader-Frechette's ethical critique of risk decision procedures. 
As I aim at distilling the philosophical tools she uses in her analyses, my approach is less practical, concrete, and 
case-oriented than Shrader-Frechette's own texts. 

The starting point of Shrader-Frechette's justice-based thinking is 'Principle of Prima Facie Political 
Equity (PPFPE).' The principle says that equality needs no justification; the burden of proof is on the 
discriminator: unequal treatment has to be justified.1' Shrader-Frechette presents four grounds in defense of this 
principle: 

1. The comparison class is all humans, and all humans have the same capacity for a happy life. 
2. Free, informed, rational people would agree to a principle of political equality. 
3. The principle provides the basic justification for other important concepts of ethics 

and is a presupposition of all schemes involving justice, fairness, rights, and autonomy. 
4. The idea of law itself presupposes equality of treatment for persons similarly situated.14 

This grounding echoes John Rawls's (1920-2002) understanding of justice as fairness.15 

Shrader-Frechette is, in fact, an explicit Rawlsian in her ethics and politics. 
Justice in Shrader-Frechette's work divides into distributive justice, participatory justice, and temporal 

justice. Distributive justice in the context of technology meansjust distribution of costs, benefits, burdens, harms, 
and risks related to technological projects. In light of PPFPE, technological facility that would only harm some 
group of people without providing any benefits for the group is untenable. This question of just distribution can 
obviously be posed in different scales: locally, nationally, or globally. 

Participatory justice refers to just procedures in technological decision-making and just allocation of 
power in these decisions. If PPFPE states that prima facie everyone should be equally treated in society, then 
difference in decision-making power needs to be explained and proved just. This leads to following questions: Is 
economic power good enough ground for granting societal actors greater say in technological and environmental 
decisions? How should the government arrange decision-making procedures that concern, for instance, 
environmentally encumbering facilities? Is representative democracy with its bureaucratic executive offices 
democratic enough, or should some locally democratic participation methods be used? 

When Shrader-Frechette discusses participatory justice she applies the concept of free and informed consent. This 
concept was created in biomedical ethics in the latter half of the 20lh Century. 'Free and informed consent' 
attempts to capture the conditions under which a patient, or a human research subject, can be thought to give an 
assent to a measure, with relevant understanding. In bioethical literature informed consent is often analyzed into 
five elements: 1) disclosure, 2) comprehension, 3) voluntariness, 4) competence, and 5) consent. Disclosure refers 

13 Shrader-Frechette 2002, 23-28. 

14 Shrader-Frechette 2002, 25-26. 

l5Rawls(1958) 1999. 
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to information that physician discloses, comprehension means that the patient has to adequately understand the 
information, voluntariness refers to the demand that the patient must act autonomically, competence denotes to the 
need of the patient be competent to decide, and finally consent refers to the act of consenting.16 

Shrader-Frechette reviews some apparent disrespect of patients' and subjects' autonomy in biomedical 
research in the early 20"1 century. Based on these observations, she points out how it, in fact, took surprisingly 
long time for informed consent to become an accepted and thought-through concept in biomedical practice. Then 
she makes an analogy to decision-making in technology: it appears that the same way is still to be walked there. 
According to her, informed consent—or its equivalent—needs to be instituted in technology policy in general and 
in risk management in particular. She reviews cases17 in which, for example, poor have consented to polluting 
facilities in their neighborhood in hope of economic gains such as new jobs. It is doubtful, however, in these cases 
whether the consent given was free and informed. Poor and disfranchised citizens may not have true choice when 
they are offered a bloody loaf—in this case a contaminated loaf. Moreover, according to Shrader-Frechette, it 
often happens that poor people are not provided with full information concerning the plans. Economic benefits, 
for instance, are in reality often scarce as it is far from evident that the labor force will be taken from the same area 
where the hazardous facility is built. Further, it is difficult to create good enough conditions for comprehension in 
technological decisions even with educated people. 

Above considerations shed critical light on risk decisions from the viewpoint of free and informed 
consent. If we accept PPFPE, the problems of participatory justice need to be taken seriously. The burden of proof 
is on the status quo, if it, in fact, presents situations in which corporations and governments exploit the 
disfranchised condition of some citizens. Shrader-Frechette argues that according to PPFPE, prima facie, such 
inequity in decision-making power is unacceptable. In fact, she explicitly moralizes a number of prevailing 
practices and says that they are wrong and should be corrected.18 

A third dimension of equity, temporal justice, concerns the ways in which present generations by their 
actions treat future generations. According PPFPE, it is possibly permissible that the present generations leave 
burdens for futures generations, for instance in the form of nuclear waste and climate change, or detain them from 
benefits that present generations themselves are enjoying, for instance through rapid consumption of 
non-renewable natural resources such as oil. In light of PPFPE, however, this kind of unequal treatment between 
generations must be justified. It has the burden of proof, since a temporal reading of the principle says that, prima 
facie, all the generations should be treated equally. Shrader-Frechette considers contentual arguments presented 
for justification of (what she perceives as) grossly unequal treatment between generations. She finds them 
unforceful." 

Critique and Reflection 

In this last main section, I will first make two remarks in which I place Shrader-Frechette's work in the academic 
scene and in the discourse on ethics and technology. After these remarks I will raise three critical questions 
concerning Shrader-Frechette's project. 

I perceive Shrader-Frechette's work, within the framing that I presented earlier about ethics of 
technology in the academia, on an axis between applied ethics and STS. Both, however, in this case, must be 
understood broadly. Although Shrader-Frechette clearly is an analytic philosopher, and she is not a narrow 
applied ethicist, but her work is informed by Rawlsian political philosophy and philosophy of science. This 
broadens her approach. Thinking about science and technology in their societal context draws her work toward 
STS. Her approach, however, in addition to being clearly philosophical, is strongly normative, unlike most 
contemporary STS work. Shrader-Frechette's approach, furthermore, has an asset that I did not include in my 
framing: it is well informed by both the scientific praxis and the natural scientific research results related to the 
issues it addresses. 

Within the framing concerning the three forms of questioning technology and ethics, Shrader-Frechette's 
approach appears to focus on the challenges that technology poses to ethics. It does this, however, in reflective 
manner looking at issues of social justice. In this way it avoids becoming a mere adaptive "social technology"— a 
danger that appears to be present in the fields of applied ethics. Her work also contributes to the task of rethinking 
ethical frameworks and concepts, or accommodating them, in technologized human condition. She does not, 
however, think critically about the foundational predicament that ethics faces in technological world, but takes the 

16 Beauchamp & Faden 1995, for broader treatment see Faden & Beauchamp 1986. 
" Two examples are building a polluting incinerator in South Side of Chicago and a uranium enrichment plant in 
extremely poor African-American settlements in Homer, Louisiana (Shrader-Frechette 2002, 71—93). 
18 Shrader-Frechette 2002, 68—69, 77—84, 118—121, 132—133. 
" Shrader-Frechette 2002, 95—116. 
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Rawlsian way to think about ethics for granted. 
Shrader-Frechette's work implicitly rests on an assumption of morally charged human agency. She 

makes use of strong arguments claiming that certain agent could have done or could do otherwise. This is, of 
course, something that an ethicist must assume. Moreover, this assumption of free and strong moral agency 
distinguishes Shrader-Frechette's position from mainstream STS or all-embracing philosophy of 
technology—say, in Heidegger's style. I agree that ethics of technology has to have references to right and wrong 
in real life cases. I hesitate, however, with the strength of Shrader-Frechette's agency concept. Is the notion 
"realistic," if we notice the historical, social, and cultural embeddedness of human existence? Moreover, does it 
do justice to the fact that our desires and urges are to an extent unconscious and therefore not fully in our rational 
control? More particularly in the context of technology, she should pay more attention to technologies as forms of 
culture—or 'forms of life,'20—that bind individuals in various ways. This perspective would set the agency 
within its proper limits. Can we truly think that ecological crisis is just a result of rational individuals choosing 
wrongly? All in all, Shrader-Frechette's conception of moral agency appears to rest on individualistic, 
rationalistic anthropology that grants moral subjects surprising autonomy. In this respect, she draws on the 
problematic features of the liberalist heritage. 

The limitations of Shader-Frechette's analytic philosophical approach become apparent in the 
narrowness of her viewpoint in the foundational questions. Moreover, she does not reflect on aspect of technology 
that Carl Mitcham has called "technology as volition."2' Here this aspect could mean questioning the ethos that 
aims at unlimited growth and human control over everything. However, as Shrader-Frechette works in the 
proximity of political and bureaucratic praxis, it is rather understandable that her approach omits the most 
speculative questions. 

Concluding Remarks 

I hope I have been able to exhibit the relevance Kristin Shrader-Frechette's approach to risk discourse. My 
conclusion is that her work is pertinent politically and socially as well as a contribution to the academic discussion 
of ethics and technology. I just made my critical remarks above; [will not repeat them here. As a last remark, I 
want emphasize that risk discourse is only one narrow perspective to ethics of technology, albeit it often appears 
in our societies as a central forum of discussion on technological decisions. It is by no means exhaustive, however. 
Procedures of risk decisions are critical, but while discussing them, we should stay open to wider and more 
substantial viewpoints in philosophy of technology. 
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