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  It is not enough to change the world. That happens anyway and generally beyond our 
 control. What matters is to interpret this change, specifi cally in order to lead it. So that 
this world does not change further outside of ourselves, ultimately becoming a 
world-without-us.

(G. Anders. Die Antiquiertheid des Menschen, vol 2) 
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  Pref ace   

   New File. The blank page is scary. Open recent > Notes for Chapter 1. Ctrl + A, Ctrl + C. 
Better to start with this. Now, Ctrl + V on the blank page. This paragraph is a good start for 
my book. Ctrl + X, Ctrl + V, select paragraph, move up. Uhm, no… Ctrl + Z. A tag pops up 
in the bottom right corner of my screen: “This is your rest break. Make sure you stand up 
and walk away from your computer on a regular basis. Just walk around for a few minutes, 
stretch and relax.” I can check my Facebook page in my break. Or perhaps I shouldn’t. I 
should install the software that limits my access to Facebook during working hours. This is 
killing my productivity! A walk might be better. Oh, wait: Ctrl + S. 

   These lines portray a typical moment in the experience of my daily life as I wrote 
this book. Yet 33 years ago, to the average academic, they might have seemed as 
though they were emerging from the pages of a science fi ction story. It was in 1982, 
the year I was born, that WordPerfect Corporation introduced WordPerfect 1.0, des-
tined to “become one of the computer markets most popular word processing 
programs”. 1  With new technologies, such as this, come new innovations: novel tools 
become available, different skills are required, old abilities become superfl uous, 
new problems emerge, whilst previous problems are redefi ned and addressed with 
original technical solutions from which novel moral obligations arise, together with 
needs and desires. This is just one example among the many possibilities showing 
how the introduction of technologies deeply affects our daily practices by altering 
our knowledge, habits, perceptions, capabilities, and values. 

 Would it have been worthwhile to refl ect on the impacts of computing and word 
processing on writing practices 30 years ago? Would such a refl ection have affected 
the development of new hardware and software to avoid the occurrence of Repetitive 
Strain Injury syndrome? Would it have impacted policy makers and managers to 
grasp the sudden changes of writing and working practices? Would such a refl ection 
on potential impacts have helped parents to better understand their children? Finally, 
would such a prospective thinking on a future practice even be possible at all? As 
the Italians say: “history cannot be done with ‘if’ and ‘but’”. That is, retrospective 
speculations on how things could have been different 30 years ago are not  purposeful. 

1   See  http://www.computerhope.com/history/1982.htm . 
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Rather, what can be done is a prospective investigation of the relevance of such 
refl ection on current emerging technologies. 

 The importance of a refl ection on the desirability of emerging technologies has 
been addressed in the policy tradition of Technology Assessment (hereafter TA). In 
the early days, TA offi ces would produce reports that would guide policy makers’ 
decisions concerning new science and technologies. Experts in science, technology 
and economics were considered the best candidates for the task of producing such 
reports on technologies’ impacts. Later, the argument was made that, if technology 
plays such a big role in citizens’ lives, everyone in society should participate in 
decision making about new technologies. Thus, not only the experts, but also the 
citizens should have a say in deliberating on the desirability of emerging technolo-
gies. If emerging technologies should be democratically evaluated, then the values 
and understanding of desirability should be clarifi ed and openly discussed. 

 Etymologically, the word “assess” comes from the Latin  ad-sedēre , meaning to 
sit, referring to the sitting position of judges comparing and estimating the “value of 
(property or income) for the purpose of apportioning its share of taxation”. 2  An 
assessment is an act of determining an amount (for example properties or income) 
and estimating (or comparing) its value with respect to a quality standard (for exam-
ple spending or purchasing power). In this sense, assessing emerging technologies 
is an evaluative activity: it does not simply describe what impact a technology might 
have, it also suggests whether this impact is good or bad according to some “value”. 
Although Technology Assessment activities are always evaluative of the desirability 
of technologies, the meaning of “desirability” has been interpreted in a variety of 
ways. A technology may have desirable consequences when it enhances the econ-
omy of a country, when it improves people’s health, or the environment or when it 
eases people’s everyday lives. Different economic, scientifi c, social or moral values 
can be mobilized to assess the desirable impacts of a new technology. We can defi ne 
this evaluation as normative when a technology is assessed with respect to explicit 
norms or authoritative standards. Such standards may be legal or moral norms. The 
adjective “normative” is often used to qualify a judgment in opposition to a “descrip-
tive” account. While the latter aims at describing a state of affairs, in a presumably 
objective and value-neutral manner, the former is a judgment, an evaluation based 
on some previously established values. As it will be discussed throughout this book, 
this distinction has been criticized by a broad scholarship in the humanities and 
social sciences, which has argued that facts are always value-laden and descriptions 
are never neutral accounts of facts, but always framed in a way that promotes some 
aspects and marginalize and exclude others. Despite such agreement on the norma-
tive character of any account, there has been a long tradition of TA exercises that has 
not directly engaged in discussions concerning the implied, sometimes hidden, val-
ues that guided such assessments. Discussions and debates on the goodness and 
rightness of new science and technologies on the basis of moral norms and princi-
ples have, instead, been relegated to the realm of ethics that traditionally deals with 

2   “assess, v.”. OED Online. September 2011. Oxford University Press.  http://www.oed.com/view/
Entry/11849?redirectedFrom=assess  (accessed October 06, 2011). 
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controversies concerning moral values. As Chap.   1     will show, this has been acknowl-
edged as a weakness of current TA approaches and accordingly, some attempts have 
been made to overcome such limitations and include spaces for the discussion of 
moral values in assessments of emerging technologies. These attempts have aimed 
at shedding light on the normative character of decisions concerning these technolo-
gies and, in some cases, critically discuss their appropriateness. Falling into this 
tradition, this book aims at investigating ways to do “ethical” assessments of emerg-
ing technologies, that is assessments that disclose the normative nature of visions 
and decisions about emerging technologies, by exploring their moral purport. 

 In moving towards this goal, this book focuses on one specifi c aspect: the fact 
that in these assessments we focus on science and technology that is still emerging. 
Prospective evaluation is not easy. In our daily lives, we have a hard time anticipat-
ing the consequences of our own actions. The task becomes even harder when the 
consequences depend on a large network of interacting players. The greatest chal-
lenge comes when we want to evaluate the desirability of these future consequences. 
Should we then give up with the attempt of meaningful discussions about the poten-
tial role that future technologies may play in our lives? Some policy analysts, soci-
ologists and philosophers have argued that this is not ideal given that the expectations 
of the ways in which emerging technologies will change our lives, the promises of 
their benefi ts as well as the threats of potential losses determine our present deci-
sions. Visions of technologies guide our decision-making processes; they justify our 
choices and exclude alternatives. This happens on multiple levels: when politicians 
deliberate on investing public money for the research and development of new tech-
nologies; when healthcare managers decide how to re-organize the system for effi -
ciency; when researchers select the focus of their research; when entrepreneurs 
consider what to invest in; when adolescents decide on a course of study; when 
patients exclude certain treatments but accept others; when doctors empower their 
patients in the decision-making process. Refl ecting on the meaning of emerging 
technologies enables our society to understand current technological developments 
and their role in our practices in the very near-future. This understanding allows us 
to interpret them and hopefully to make more cognizant decisions in the present. 

 This book contributes to the debate of “how” the desirability of emerging tech-
nologies can be assessed. In particular, it addresses the question of how to deal with 
“expectations” on emerging technologies when assessing their desirability. 
Emerging technologies are, by defi nition, “not there yet” and we can only assess 
their desirability by looking at the current expectations of their future development. 
Yet, these expectations do not provide stable grounds for philosophers and ethicists 
to ask moral questions about the desirability of emerging technologies. Why? The 
grammar of expectations clarifi es this point. If I say that I expect to fi nish writing 
my book in a few months, my expectation communicates that I believe and I hope 
that I will fi nish my book in a few months. In the act of expecting, there is an ele-
ment of belief that something can happen, for example that I have enough chapters 
written. There is also an element of interest that something should happen, for 
example that I want to fi nish my book. Furthermore, I can utter this expectation in 
order to convince my editor to be ready to receive my book. Since my expectation 
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depends on my beliefs and interests, and can have a specifi c function, it cannot be 
taken as a starting point from which the value of my book can be assessed. The same 
line of reasoning applies to expectations that emerging technologies will produce 
some societal benefi t. 

 Philosophers of technology and applied ethicists cannot take expectations sur-
rounding emerging technologies as descriptions of states of affairs. In the case of 
technologies that are still emerging, the normative assessment of the desirability of 
emerging technologies has to start by appraising the quality of expectations sur-
rounding those emerging technologies. How can the epistemological robustness of 
such expectations be assessed in view of a normative refl ection on their desirability? 
This methodological question is the central focus of this study. The goal of this book 
is to articulate, implement and justify the approach to assessing the plausibility of 
expectations surrounding new and emerging science and technologies. This book 
argues that ethical assessments of emerging technologies are always plural and con-
text specifi c. Although the two technologies taken as case studies are both examples 
of emerging screening innovation, the proposed methodology can be used for differ-
ent types of technologies. 

 This book is organized in three parts: Part I presents the problems, research ques-
tions and the approach that is taken in order to address them; Part II describes and 
justifi es the three steps of the proposed approach, through an exploration of the case 
of an emerging technology for cancer screening, the “Nanopil”; Part III, addresses 
the possibilities for applying and implementing the three-step approach described in 
Part II. In Chap.   1    , introduce the general debate on the assessment of emerging 
technologies. I focus on a gap between two traditions used to assess technologies, 
namely Technology Assessment and institutional ethics. The former tradition fails 
to deal with questions about the desirability of emerging technologies, while the 
latter lacks a sociological sense of the context. Different approaches have addressed 
this gap, but the aspect of epistemological uncertainty that characterizes emerging 
technologies seems to remain understudied. Chapter   2     expands on the topic of 
“expectations” and the need to assess their quality. In this chapter, I present a body 
of literature that justifi es the need to develop a methodology for assessing the qual-
ity of expectations. I fi rst turn to the literature on the sociology of expectations to 
investigate their social construction. According to the literature, expectations should 
not be taken at face value, because they have a strategic and performative role. The 
literature on “visions” emphasizes that it is indeed important to assess the desirabil-
ity of the values and norms implied in visions of future technologies. Since this 
normative content is not always explicit, it should be disclosed before it can be 
assessed. These analyses of expectations are enlightened by the literature on empiri-
cal philosophy of technology that points out that technologies often do much more, 
and very different things, than they were originally intended to. Consequently, I 
argue that, before asking whether these implicit norms and values are desirable, one 
should check how plausible it is that they will indeed be realized. To address this 
question, I develop an analytic and methodological approach which I refer to as 
“plausibility assessment”. This approach is based on a three-step process that 
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requires the articulation of three elements of these expectations: the expected 
 artifact, its potential use and the anticipated valuable impacts. 

 Such an analytical framework is further described in the second part of this book 
where the expectations of a specifi c emerging technology are used as an exemplary 
case: the “Nanopil”, an ingestible device for in vivo screening of intestinal cancer. 
Chapter   3     illustrates how to address analyzing expectations about a future artifact. 
After introducing public expectations surrounding the Nanopil, I explain why fur-
ther analysis is needed and how it can be done. Then, I present my research design 
and the analysis of expectations of the Nanopil, explaining how this analysis helps 
to address the question of the plausibility of expectations. Chapter   4      addresses the 
question of how to analyze expectations of the potential use of an emerging technol-
ogy. Using the example of the Nanopil, I explain why they need to be assessed and 
what conceptual and methodological tools help with this. These preparatory analy-
ses set the stage for addressing the main question pertaining to the plausibility of 
visions in Chap.   5    . In this chapter, I return to the question of how plausible it is that 
certain values and desirable worlds will indeed be realized by a new technology. 
The plausibility of the expectations of the Nanopil is assessed on three levels: how 
likely is it that the artifact will promote the expected values? To what extent are 
these values desirable? And how likely is it that a technology will instrumentally 
bring about a desirable consequence? 

 The third part of this book discusses how the three-step approach developed in 
Chaps.   4    ,   5     and   6     can be applied to other cases and used to develop tools for inte-
grating ethical inquiry in TA exercises. In Chap.   6    , I apply this analytical and meth-
odological framework to another technology: the Immunosignatures. At the end of 
this chapter, I discuss those parts of my approach that have been adjusted in order to 
analyze this specifi c technology, and those parts of the analysis that remain the 
same. Chapter   7     shows how a plausibility assessment can improve the debate on the 
desirability of emerging technologies. Using the pragmatist normative framework, 
this chapter explains how democratic deliberations can be improved by triggering 
stakeholders’ moral imagination through scenarios and vignettes. The analysis of 
two pilot workshops, organized with the scientists and engineers developing the 
Nanopil and the Immunosignatures, highlights the opportunities and limits associ-
ated with these tools. Chapter   8     returns to the discussion outlined in Chap.   1    . It 
discusses the contribution of the proposed approach to assessing the expectations of 
plausibility to the fi elds of applied ethics and Technology Assessment. This fi nal 
chapter aims at explaining how this study contributes to the goal of ethically assess-
ing emerging technologies by improving the conditions for democratic deliberation 
on the desirability of emerging technologies.  

  London, UK     Federica     Lucivero     
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