
Vol.:(0123456789)

Science and Engineering Ethics (2020) 26:2629–2662
https://doi.org/10.1007/s11948-020-00223-3

1 3

ORIGINAL RESEARCH/SCHOLARSHIP

Refining Value Sensitive Design: A (Capability‑Based) 
Procedural Ethics Approach to Technological Design 
for Well‑Being

Alessandra Cenci1  · Dylan Cawthorne2 

Received: 18 March 2019 / Accepted: 4 May 2020 / Published online: 18 May 2020 
© The Author(s) 2020

Abstract
Fundamental questions in value sensitive design include whether and how high-
tech products/artefacts could embody values and ethical ideals, and how plural and 
incommensurable values of ethical and social importance could be chosen rationally 
and objectively at a collective level. By using a humanitarian cargo drone study as 
a starting point, this paper tackles the challenges that VSD’s lack of commitment 
to a specific ethical theory generates in practical applications. Besides, it highlights 
how mainstream ethical approaches usually related to VSD are incapable of solving 
main ethical dilemmas raised by technological design for well-being in democratic 
settings. Accordingly, it is argued that VSD’s ethical-democratic import would sub-
stantially be enhanced by the espousal of a procedural ethics stance and the deliber-
ative approach to value and welfare entailed by Amartya Sen’s capability approach. 
Differently from rival ethical–political theories, its normative and meta-ethical foun-
dations better handle human diversity, value-goal pluralism, conflicting vested inter-
ests as well as the epistemic-moral disagreements typical of contemporary complex 
democracies. Particularly, Sen’s capability approach procedural-deliberative tenets 
result in an “objective-impartial” choice procedure selecting a “hierarchy” of plural 
incommensurable values and rational goals thus, suitable to validate an applied sci-
ence such as welfare-oriented technological design in concrete social environments. 
Conclusions suggest that refining VSD with a capability-based procedural approach 
to ethics fosters the concern for democracy and social justice while preserving vital 
scientific-technical standards. Major advantages are at an applied level to delivering 
ethically and socially justified, but yet highly functional technologies and high-tech 
products/artefacts.
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Introduction

Value sensitive design (VSD) is often regarded as one of the most promising ethi-
cal approaches in engineering and technological innovation.

Traditional design methods are known to have limited ability in creating ethi-
cal technology, since ethical aspects and social impact are not systematically or 
thoroughly considered during the design process. On the contrary, VSD is an 
interdisciplinary approach to the design of technology “that accounts for human 
values in a principled and comprehensive manner throughout the design process” 
(Friedman et  al. 2013, p. 55). Its main mission is to supplement other design 
methods by including ethical values and social considerations as design inputs. 
In this sense, VSD represents a unique opportunity “to bring to the fore a pro-
active integration of ethics in the design of technology” (Van den Hoven 2008 
In Jacobs and Huldtgren 2018, p. 1). This is achieved by setting up an integra-
tive and iterative tripartite methodology, juggling and keeping in play the results 
of conceptual, empirical and technological investigations (Van de Poel and Roy-
akkers 2011). Values and normative ideals stated in the conceptual and some-
times, empirical phases are supposed to have an influence on the technological 
phase—although, as evidenced by Van de Poel (2014, p. 20), the iterative process 
“is hardly deductive” and requires judgements and creativity on the part of the 
designer since “more than one specification is possible”.

In this paper, the possibility that values of ethical and social importance could 
meaningfully be translated into tangible, visible technological objects in con-
secutive iterations applying VSD is a prerequisite for technologies and high-tech 
products/artefacts to be considered ethically relevant or socially justified. It is 
taken as a point of departure to further address another crucial foundational issue 
underlying VSD: how to increase VSD ethical and democratic import by adopting 
a specific theoretical approach in contemporary ethical theory. These matters are 
elucidated at different but interconnected steps by answering two main questions:

Firstly, can technology and/or hi-tech products/artefacts actually embody val-
ues and ethical ideals, and, if so, how?

Main insights from the above analysis are further discussed to then provide a 
plausible answer to one of the most fundamental questions in ethical theory and, 
analogously, in VSD:

Secondly, how can plural, incommensurable values of ethical and social impor-
tance be chosen rationally and objectively at a collective-group level and then 
adopted either to substantiate technological design in democratic settings or to 
justify the implementation of novel high-tech products/artefacts in specific socio-
economic-policy circumstances?

According to Ibo Van de Poel (2010, p. 6), proving that technologies and high-
tech products could actually embody human values is one of the four main chal-
lenges of VSD. This issue is foundational to VSD but is rarely addressed empiri-
cally. This study aims to fill this gap by using the case of a civilian cargo drone 
to illustrate how ethical and social values can actually be embodied technolog-
ically in successive iterations (section  "The Case: Insights from the VSD of a 
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Humanitarian Cargo Drone"). This step of the argument (i.e., the case study) is 
important because, as shown by Winkler and Spiekermann (2018, p. 3), few VSD 
studies have reported iterations coming from promised enhanced designs incor-
porating values. It restates that technologies are not morally neutral but rather, 
a reflection and physical manifestation of specific values and normative goals 
since: “technical artefacts are not morally neutral because their functions and use 
plans pertain to the objectives of human actions, and those actions are always 
morally relevant” (Vermaas 2011, p. 19). These assumptions link VSD to main-
stream value-laden approaches in the philosophy of science that, since the 90s, 
have attempted to establish that non-epistemic values (i.e., social-ethical–politi-
cal-cultural values) have a pivotal role also in the inner stages of scientific inquiry 
and knowledge production, namely to engender good science and knowledge suit-
able for democratic settings (Longino 1990; Kitcher 2001, 2011; Douglas 2009, 
etc.). These approaches point towards overcoming not only the old value-free 
ideal (VFI) coming from neopositivism, but also more recent interpretations of 
scientific inquiry in which only epistemic values (i.e., epistemic norms, scien-
tific standards) directly and internally contribute to the progress of science and to 
the achievement of scientific knowledge (Dorato In Machamer and Wolters 2004, 
p. 59). According to these views, non-epistemic values threaten the integrity and 
epistemic status of science and knowledge since highly detrimental to the objec-
tivity required in scientific research and knowledge production; thus, they ought 
to be mere external constrains, mostly in science-related activities such expertise 
or public policymaking.

Recently, the importance of non-epistemic values also in the  internal stages of 
scientific activity is becoming manifest in several research fields and disciplines, 
including in applied sciences such as engineering. According to Diekmann and 
Peterson (2013), non-epistemic values are essential components of engineering 
modelling. Nonetheless, authors warn that VSD, to be justified as leading value-
laden approach in the field, needs to incorporate explicit considerations regarding 
the role of non-epistemic values in contributing not only to ethical-social objec-
tives but also to pivotal epistemic-scientific goals. The practicability or relevance of 
including (non-epistemic) ethical-social-cultural values in applied research remains 
somewhat controversial,1 also due to a lack of empirical cases evidencing insights. 
In this optic, the contribution of the drone case (section "The Case: Insights from the 
VSD of a Humanitarian Cargo Drone") is twofold: a) it is an important testimony of 
the plausibility of the direct involvement of ethical and socially important values in 
the internal phases of scientific inquiry and reasoning (i.e., technological design) 
and scientific knowledge production in engineering (i.e., value-sensitive technolo-
gies and products/artefacts). (b) It illustrates that non-epistemic values can gain-
fully contribute to both epistemic and practical goals (i.e., delivering technologically 

1 For example, Carrier (In Machamer and Wolters 2004, Ch. 14) argues that in applied science either 
avoiding bias regarding power and control or achieving essential scientific goals plainly demands scien-
tists to concentrate on epistemic values and excluding non-epistemic ethical and social values. Evidently, 
a similar a view denies the importance of VSD.
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valid-efficient products able to solve important social problems). Thus, by attesting 
that (non-epistemic) ethical-social values can actually be embodied technologically, 
the case study clarifies fundamental dilemmas of the general debate on values, sci-
ence and democracy that are central to advance current VSD studies/practices as 
well. Thus, it can legitimately be considered a first original contribution of this 
paper to the existing literature in both fields. In particular, this close interconnection 
between normative and epistemic-technical goals is a prominent subject in nowa-
days philosophy of science but how these ideas reflect on VSD is an aspect largely 
overlooked. Even if rejecting the VFI, a radical anti-positivism attitude2 is consid-
ered inappropriate for an applied science field such as technological design, thus 
for ethical accounts of technology applying VSD, since other interpretations can 
be conceivable and more adequate. Here, a post-positivist3stance is accepted: while 
defending the importance of an ethical foundation (non-epistemic values), equal 
attention is devoted to the respect of vital scientific standards (epistemic values). In 
primis, non-arbitrariness in the selection of an ethical framework and objectivity-
impartiality in the identification of values and normative ideals validating bias free 
value-sensitive technological design and human value-based technologies. There-
fore, a primary task in this paper is to clarify whether and how (VSD-based) value-
laden science and knowledge can be morally sound but also scientifically founded; 
namely, satisfactorily objective, cogent, reliable, able to circumvent bias and boost-
ing evidence. It is argued that both (value) aspects can be fostered once the standard 
“morally neutral” VSD is complemented by espousing a procedural ethics stance 
(section "VSD and Ethical Proceduralism: Theoretical Insights and Practical Advan-
tages") and a specific ethical framework consistent to it (section "Technology and 
Design for well-Being: Constructing “Value” by Adopting Amartya Sen’s Capabil-
ity Approach").

These ideas conduct to another fundamental assumption in VSD: values need to 
be explicitly considered when designing or implementing technology since tech-
nological innovation may limit our power to perform certain actions or increase 
people’s power to perform others, thereby ensuring that “technologies can destroy 
certain values […] and make others virtually certain to be realized” (Tiles and 
Oberdiek 2005, p. 55). That is, technologies can produce and reproduce values that 
deeply affect people’s agency and positive freedom. According to leading VSD 
scholars, most misuses can be avoided by including “good” values as design inputs 
(Van de Poel 2014). It seems implicitly assumed that the tout court incorporation 
of values into the design leads necessarily to an ethically relevant technological 
embodiment that prevents, or at least makes it more difficult, to misuse a technology 

2 An anti-positivism attitude is often assumed in sociology of technology and/or in certain accounts of 
theory and methodology of the social sciences, for instance, Bruno Latour’s extreme “social construc-
tivism" and Bent Flyvbjerg’s “phronetic social science”. Comparing the main differences between our 
proposal for value-based technology and design and these interpretations exceeds the objectives of this 
paper.
3 Briefly, where the positivist believed that the goal of science was to uncover the truth, the post-positiv-
ist critical realist believes that the goal of science is to hold the goal of getting it right about reality, even 
though we can never achieve that goal.
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or a high-tech product/artefact. However, the fact that value-embodied technologies 
can be used in ways not intended by the designer is known, since “an artefact can 
always be put to different use to that which was originally intended, be misused or 
simply not used at all” (Vermaas 2011, p. 16). Designers and engineers may have, 
in fact, limited power of decision regarding implementation and final uses of their 
designed-constructed technologies and high-tech products/artefacts. These decisions 
most commonly rely on other stakeholders, such as funders or public authorities in 
the case of publicly funded projects. In a provocative article, Winner (1980) dis-
closes that artefacts are never politically neutral. They have political qualities and it 
is possible to indicate ways in which specific features in the design or arrangement 
of a device or a system are used for re-establishing control and authority (p. 134). 
Therefore, good intentions on the part of designers or engineers—the ones applying 
VSD—could still be insufficient to produce a technological embodiment that is truly 
ethical and as such, avoid misuses or replication of patterns of power and domina-
tion in concrete settings.

What still remains rather unclear, also once applying VSD, is whether and how 
these “good” values can meaningfully be selected or by whom. Notoriously, people’s 
diversity, values and goal pluralism are main features of contemporary complex 
democracies and challenging for taking rational decisions at a collective level, since 
a variety of rational goals and vested interests of different stakeholders are inescap-
ably involved. These issues are central in decision and ethical–political theory, and 
largely reflect on VSD, but the tripartite method offers no strategy to cope with main 
value dilemmas and plausible value disagreements. These shortcomings have been 
directly related to VSD’s lack of commitment to an explicit ethical theory (Jacobs 
and Huldtgren 2018). Indeed, the absence of clear and unambiguous ethical-norma-
tive principles or evaluative criteria determines a structural incapacity to discrimi-
nate between “good” and “bad” values, as well as to trade-off or prioritise among 
specific values and goals in case of conflict. Several practical problems have been 
related to VSD’s lack of an explicit ethical stating point and a missing precise meth-
odology for identifying stakeholders (Manders-Huits 2011). The quantitative study 
recently made by Winkler and Spiekermann stresses (2018, p. 3) that in many VSD-
based accounts, stakeholders are not accurately identified. Thus, a serious question 
arises: if stakeholders are poorly identified, who participates in the design process 
and whose values are embodied by existing technologies developed by implement-
ing VSD? The data, in fact, suggests that, despite methods such as participatory 
design, inclusive design are frequently and intrinsically related to VSD, in practice, 
they are barely used in current technological design practices and even once applied, 
many relevant stakeholders are excluded (thus, their values remain largely unno-
ticed). What follows is that values of ethical and social importance behind many 
current VSD studies are either chosen paternalistically4 by designers, funders or 

4 Here, the term “paternalistically” is used to refer to choices that, either benevolently (ethical paternal-
ism) or to guarantee scientific simplicity and efficiency (scientific paternalism), are taken by stakehold-
ers/agents who are supposed to have the expertise or the authority to do so, often under the supposition 
of the general benefit. Discussing varieties of paternalism and their implications exceeds the objectives 
of this paper. For a detailed account of technological paternalism in the public arena, its variations and 
implications, see (Wong 2013).
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they are designated by applying pre-constructed ethical-conceptual frameworks sup-
posedly based on universal values.

A similar scenario draws attention to another eternal dispute in ethical theory 
that strongly comes across also in VSD: how plausible is it for ethical values to be 
universally applicable? Or, similarly, could values unrelated to contextual, social or 
historical circumstances5 be able to produce socially and ethically relevant effects in 
the real social world? What seems doubtful is that a VSD based on universal values 
or solely considering the values and goals of most powerful stakeholders could be 
adequate to generate truly “ethical” technological embodiments—namely ethically 
relevant and socially justified technologies and high-tech products/artefacts. In par-
ticular, the implementation of novel or contested technologies in concrete political-
social-cultural-policy settings would demand greater involvement of the highest pos-
sible number of interested stakeholders and potential users-recipients (their plural 
values and goals), as well as fulfilling vital democratic desiderata.

Some main problems in practical applications (clearly illustrated by the humani-
tarian cargo drone case, this paper section "The Case: Insights from the VSD of a 
Humanitarian Cargo Drone") seem a product of fundamental misconceptions regard-
ing the nature, scope of value-centred science and value-based technical design in 
democratic settings. Namely, its intrinsic participatory-deliberative character is evi-
dently inconsistent with “front-loading" substantive ethics approaches based on fixed 
universal values that are most commonly used to substantiate VSD. As a solution, 
and the most original contribution of this study to existing literature, a moral foun-
dation of VSD in a procedural ethics stance is provided by adopting Nobel prize-
winning economist Amartya Sen’s deliberative version of the Capability Approach 
(section "Technology and Design for well-Being: Constructing “Value” by Adopting 
Amartya Sen’s Capability Approach"). Indeed, it is presumed that the “good” val-
ues suitable to substantiate technological innovation and value-centred technological 
design in democratic settings could hardly be chosen paternalistically since ethical 
relevance and ethical choices inevitably imply agents’ autonomy, positive freedom, 
freedom of choice and self-determination. Against the adoption of popular pre-con-
structed ethical frameworks based on universal values, the so-called objective  list 
theories, a procedural-deliberative approach to “value construction” is alternatively 
adopted. Here, Sen’s capability approach normative and meta-ethical foundations 
are largely in keeping with an explicit and extended use of participatory-deliber-
ative methods in the task of eliciting “shared” plural incommensurable values of 
ethical and social importance. Indeed, public debate and interpersonal rational scru-
tiny and deliberation involving the major possible number of “interested” stakehold-
ers in the decision making is considered pivotal for ethical/normative choices and 
democracy. Thus, in selecting values and normative ideals underlying engineering 
and technological design practices, its adoption would favour the construction of a 

5 The general validity of universal values is normally attached to intrinsic characteristics of the human 
beings.
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top-down hierarchy of values6 that could be more agents-context sensitive but still 
satisfactorily objective. Due to an equal attention to normative and practical issues, 
a similar approach is able to offer a clear-cut methodology for engineers/designers 
in concrete social and scientific contexts. Overall, this standpoint challenges main-
stream ethical approaches validating or refuting technologies according to “a pos-
teriori” ethical assessments of their uses or misuses, often carried out by applying 
pre-defined ethical frameworks. Conversely, it hints at a more dynamic, reactive 
and constructive role for ethics in which deliberatively chosen values and principled 
reflection are not mere add-on or “showstopper” to technological progress but its 
constitutive elements.

This paper develops as follows. By focusing on a re-interpretation in VSD terms 
of a recently operated humanitarian cargo drone (sections "Retrospective Analysis", 
"Prospective-Prescriptive Analysis"), shortcomings that can be related to VSD’s lack 
of ethical commitment are elucidated together with the ethical-democratic dilemmas 
connected to moral foundations of VSD espousing mainstream ethical approaches 
in contemporary ethics, particularly, objective-list theories based on universal val-
ues. In section  "VSD and Ethical Proceduralism: Theoretical Insights and Practi-
cal Advantages", main insights of the former analysis are further discussed in rela-
tion to the challenges of either selecting/prioritising values and normative ideals for 
technological design in contemporary complex democracies. Hence, ethical proce-
duralism is indicated as the most fruitful ethical approach in similar circumstances. 
Then, in section "Technology and Design for well-Being: Constructing “Value” by 
Adopting Amartya Sen’s Capability Approach", the advantages for the so-called 
technological design for WB of supplementing VSD with Amartya Sen’s procedural-
deliberative version of the capability approach are illustrated. This theoretical dis-
cussion highlights main normative and meta-ethical differences with other virtue-
ethics approaches, including Martha Nussbaum’s theory of capabilities (2000), and 
stresses the insightful implications coming from Sen’s account preferential adoption. 
Finally, section "Conclusions and Future Research" re-states the overall advantages 
of a capability-based procedural VSD and indicates avenues for future research.

6 This idea is taken by Van de Poel (2014) and the description he offers of the tool used to construct a 
set of root values that can aid bridging the cooperative design gap. In Van de Poel’s work, a top-down 
hierarchy of values consists of three distinct ranks, in which the higher-order ranks (objective values and 
norms) strongly influence the lower-order rank (design requirements). A main difference with the origi-
nal account is the nature and scope of objective value judgements and strategies used to select the objec-
tive values at the top rank. In this paper, the emphasis is on the insights of ethical proceduralism and 
participatory-deliberative methods to deliver objective ethical knowledge satisfactorily; namely, a set of 
values suitable to substantiate VSD in contemporary complex democracies (full details are given in sec-
tion "Technology and Design for well-Being: Constructing “Value” by Adopting Amartya Sen’s Capabil-
ity Approach").
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The Case: Insights from the VSD of a Humanitarian Cargo Drone

In the following subsections, by applying VSD methods,7 the humanitarian cargo 
drone for transporting medical supplies and blood samples recently operated 
by the humanitarian organisation WeRobotics in Peru’s Amazon, between the 
city of Pucallpa and the remote village of Masisea (2018), is explored and then, 
redesigned.8

The cargo drone case was considered relevant for several reasons. It is a para-
digmatic example of “applied” VSD while responding to the need of “civilizing 
drones by design” (Wynsberghe and Nagenborg In Di Nucci and Santoni de Sio 
2016, p. 148). Even though VSD is not explicitly adopted by the drone creators, a 
set of ethical-social values undoubtedly motivate the original technological embodi-
ment of the cargo drone prototype. In addition, the drone was operated in a chal-
lenging context and under extreme socio-environmental circumstances; thus, the 
case is expected to better highlight critical areas where an additional moral founda-
tion (for VSD) would enhance practical applications. Precisely, subsection "Retro-
spective Analysis" explores which values and development goals guided or could 
have guided the first embodiment/iteration of the drone prototype. Then, subsection 
"Prospective-Prescriptive Analysis" illustrates how previously identified values and 
goals could better be embodied technologically by a subsequent iteration explicitly 
applying VSD: the drone second embodiment/iteration. Hence, this section initially 
elucidates how applying VSD retrospectively is suitable to uncovering the norma-
tive foundations of the original project. Yet, when VSD is applied prospectively-pre-
scriptively, the emphasis is on its ability to deliver a new technological embodiment 
that might better align with previously identified values.

It is important to point out that the two analyses above and the case study more 
generally, are used with the only purpose of providing an empirical starting point 
for the theoretical-methodological discussion carried out in (sections  "VSD and 
Ethical Proceduralism: Theoretical Insights and Practical Advantages"–"Technology 
and Design for well-Being: Constructing “Value” by Adopting Amartya Sen’s Capa-
bility Approach"–"Conclusions and Future Research"). The main investigative task 
is uncovering the shortcomings of an ethically uncommitted VSD in practical appli-
cations and suggesting how they could be solved. Thus, the case offers an insightful 
illustration of the argument supporting the suggested theoretical and methodological 

7 An overview of the tripartite, iterative VSD methodology, as intended by its creators to consist of a 
conceptual, an empirical and a technological phase, In (Friedman et al. 2013; Van De Poel 2014).
8 A technically focused version of the cargo drone re-design, carried out by applying the traditional VSD 
approach, is found in the conference paper by (Cawthorne and Cenci 2019) published in the proceed-
ings of the International Conference on Unmanned Aircraft Systems (ICUAS), held in Atlanta (USA) in 
June 2019. This preliminary technical work illustrates how the WeRobotics company’s values and goals 
align better with different technical solutions. Namely, if VSD is explicitly performed, the designated val-
ues can produce a technological embodiment that would better satisfy the company’s goals and mission. 
Then, this re-design of the drone prototype inspired the current paper analysis which, differently from the 
original paper, explicitly addresses the theoretical and methodological limitations of the standard VSD in 
practical applications that were identified in the initial contribution.
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solutions. Consequently, the interest is not really about the empirical findings9 of 
the two analyses (although important)—i.e., supporting a set of specific values and 
goals for the civilian drone’s technology field. Rather, the attention is on how meth-
odological-operational choices are made under VSD assumptions and elucidate their 
underlying rationale. Ultimately, a specific approach in contemporary ethical theory 
is indicated as the best way of supplementing/refining VSD in view of better coping 
with the epistemic-scientific and ethical-democratic dilemmas (evidenced by find-
ings) commonly arising in applied sciences such as engineering and technological 
design in contemporary complex societies/democracies.

Retrospective Analysis

A retrospective analysis is normally used to uncover and make explicit the implicit 
normative foundations of a project by focusing on the technological product itself. It 
belongs to the conceptual phase of VSD since is aimed at identifying designers and/
or other stakeholders’ inputs and consider how they impacted on the technological 
phase of the hi-tech product in question.

The humanitarian cargo drone retrospective analysis relies on existing litera-
ture on the case; primarily, a technically focused report (Meier et al. 2018). Then, 
since no empirical strategy to elicit values is described, for instance, by involving 
the local population; the company’s mission statement and its self-declared devel-
opment goals are used to extrapolate the foundational values of the original pro-
ject (WeRobotics 2019).10 According to the company’s website, WeRobotics aims at 
“using robots and drones to improve the lives of people in emerging economies”. Its 
(professed) main aim is to develop “robotics for the benefit of all”. This endeavour 
is fundamentally attached to the development of “sustainably localiz[ing] appropri-
ate robotics solutions that in low-income countries serve to accelerate the positive 
impact of aid, health, development and environmental efforts”. Also, it is overtly 

10 Some kind of stakeholder engagement took place the weekend prior to the cargo delivery drone field 
tests both in  person with relevant government officials, doctors, community representatives as well as 
via radio and by a newspaper article (Meier et al. 2018, pp. 11–12). It aligns with what recommended 
by the “Humanitarian UAV Code of Conduct” (UAViators 2016) in which transparency in communicat-
ing objectives and strategies to local communities is considered imperative. But locals were not directly 
involved in any way in the technological design of the drone.

9 The insights from the case has been used to extrapolate standard VSD underlying logic and to identify 
the theoretical-practical advantages of adopting a precise ethical view to substantiate its “morally free” 
tenets (main objective of the analysis). Accordingly, the decision of not doing any further empirical work 
in the Peru´s village (e.g., collecting data by engaging local stakeholders, in-depth analysis of socio-eco-
nomic aspects etc.) relies on important epistemic and practical motivations. First, the WeRobotics project 
was concluded, thus, there was no opportunity to re-design the cargo drone and operate it in the same 
social and environmental circumstances. Second, operating a drone is not like repeating an experiment in 
a lab: there is a strict regulation to follow that changes substantially in different contexts. Future projects, 
inspired to the WeRobotics’ humanitarian cargo drone, will be based in the EU thus, the data collected 
in the Peru’s Amazon would have been unusable to re-build and operate a new drone in such a different 
context. Finally, yet due to the extreme socio-economic-environmental peculiarities of the context, find-
ings (i.e., a set of specific values) would hardly be generalizable or applicable to explore and explain 
other cases (in another context and under different conditions).
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affirmed that WeRobotics’ actions “strive to contribute to United Nations Sustain-
able Development Goals” (UN SDGs 2019). Therefore, a set of explicit values 
and goals supposedly enhancing human development and people’s welfare, can be 
identified:

• "benefit of all" = general interest, fairness-equity, universal usability:
• "sustainably" = economic efficiency, environmental sustainability;
• "aid" = cooperation, solidarity, humanitarianism;
• "development" = Physical-mental and material welfare;
• "environmental effort" = environmental sustainability;

The emphasis on UN SDGs is recurrently pointed out, also by saying that the 
development of disadvantaged (low-income) local communities (localize) is closely 
related to technological progress, and that the improvement of human welfare is 
closely tied to the possibility for local communities to be more “autonomous” and 
to develop an own “identity” with the help of the technological innovation. Plainly, a 
set of main goals emerge:

Goal 3: good health and well-being for people = physical and psychological wel-
fare;
Goal 9: industry, innovation, and infrastructure = material-economic welfare;
Goal 10: reducing inequalities = fairness-equity;
Goal 11: sustainable cities and communities = environmental sustainability;
Goal 13: climate action = environmental sustainability;
Goal 15: life on land = environmental sustainability;

This simple VSD-inspired conceptual analysis reveals the values and goals that 
most likely, has been embodied technologically by the company in the prototype 
cargo drone (first iteration). As they have been derived from universally valuable 
UN SDGs, the procedure can be considered as equivalent to the application of a 
substantive ethical theory based on an “objective list” of universal values. Neverthe-
less, the crucial issue here is not which specific values arose from the retrospective 
analysis, but to what extent considerations about values and normative goals influ-
enced the technological phase (a main assumption of VSD). Although VSD does 
not provide a systematic way to rank different values, the drone’s primary function 
is transporting blood samples (fast and cheap) to the hospital in order to have ear-
lier results and reduce diagnostic time. In this optic, enhancing the health outcomes 
(i.e., physical-psychological welfare) of the local population could be considered a 
primary goal and the human value with the highest importance while economic effi-
ciency and environmental sustainability come immediately later. Thus, by supposing 
a direct impact of the conceptual upon the technological phase, physical-psycholog-
ical welfare, material welfare and economic efficiency as well as environmental sus-
tainability (in this order) should be considered the main values behind the technical 
solutions adopted by WeRobotics.

First, enhancing the ideal of physical-psychological welfare implies increas-
ing the healthcare service ability while preserving safety. In these tasks, the drone 
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type chosen by WeRobotics is acknowledged for increasing safety and reducing risk. 
Moreover, the implementation of the drone is expected to reduce diagnostic time—
by allowing faster transportation and earlier examination of blood samples—from 
between two and twenty-eight hours to a few hours in total. Thus, in all cases where 
there would be no need for further physical transportation of patients to the hospi-
tal, the use of the cargo drone has potential for increasing people’s opportunities for 
welfare. Yet, drones are not only faster, but also significantly less costly than the 
ordinary boat service. Hence, economic efficiency, another pivotal value and goal 
in WeRobotics’ list, could be supported once the current transportation is replaced 
with a drone delivery service.

Second, even though enhancing economic efficiency in this context means reduc-
ing costs compared to the boat service, several trade-offs appear once considering 
also the value of material-economic welfare. The WeRobotics drone is designed 
and manufactured in the USA but it has been slightly modified to align with the 
company’s main values and goals: by substituting the camera with a transportation 
device for the blood samples. Anyhow, the economic paybacks in loco are restricted 
to those for the drone operation and maintenance. Besides, local stakeholders such 
as charter boat operators would be evidently harmed financially by the implementa-
tion of a cargo drone service in the ordinary diagnostic activities. While imagining 
a (long-term) future in which drones could also be used to transport people, also 
public decisions regarding infrastructure investments in the area could be seriously 
affected. For instance, roads and bridges connecting smaller villages to larger cities 
could not be built anymore. Thus, properly addressing these socio-economic chal-
lenges from an ethical perspective, it demands additional knowledge of the local 
communities’ productive conditions, their vested interests since they should be 
reconciled.

Third, enhancing the value of environmental sustainability requires the preserva-
tion of nature and minimisation of pollution. A drone impacts the environment dur-
ing its entire life cycle (e.g., extraction of building materials, manufacturing phase, 
operation-functioning phase, etc.). Yet, the environmental impact of the river boat 
service is significantly higher. The drone is—at least for final users—significantly 
more environmentally sustainable than the conventional transportation method. 
Thus, if environmental sustainability were the leading value, irrespective of any 
other plausible welfare consideration or socio-economic risk, a cargo drone service 
ought to be implemented. But also, these considerations seem strictly dependent on 
knowing more about all local stakeholders’ precise values, goals and vested inter-
ests—for instance, their willingness to sacrifice some immediate welfare benefits 
with the view of protecting the natural environment for future generations.

Therefore, once applying VSD methods explicitly, there are no doubts that WeRo-
botics’ values and goals mirror the main technological choices when developing and 
technologically embodying the cargo drone prototype. As expected, the setting in 
which the drone was operated and the extreme socio-economic consequences of 
implementing a cargo drone service are helpful to highlight that novel technologies 
could have a huge impact on ordinary people’s lives and welfare. Although values 
of ethical and social importance clearly influenced the building of the cargo drone, 
is also obvious that many local stakeholders’ values remain unnoticed. That locals 
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had no voice in the design and building of the WeRobotics drone is confirmed by the 
circumstance (clearly said in the technical report) that the company used a standard 
model manufactured in the USA and adapted for the occasion.

This is problematic since only supporting the values and goals of the company 
or the most powerful stakeholders could be insufficient to enhance the well-being of 
substantial parts of the local population, or to advance vital ethical and democratic 
ideals such as people’s agency, freedom, autonomy, social justice as well as trans-
parency, legitimacy and accountability of public decisions. The drone case similarly 
suggests that invoking universal values and goals (i.e., UN SDGs) cannot adequately 
cope with values and social dilemmas that might arise when implementing novel 
technologies in concrete political-socio-economic circumstances. Indeed, techno-
logical decisions can hardly be separated from other public deliberations and in this 
optic, local communities and local stakeholders’ values, goals, vested interests ought 
to be made explicit, balanced and then accommodated by a proper VSD.

Prospective‑Prescriptive Analysis

As evidenced in the former section, a VSD-inspired retrospective analysis is able 
to uncover hidden values of ethical and social importance in existing technologies 
and show that there is a close interaction between VSD’s conceptual and technologi-
cal phases underlying the technological embodiment of high-tech products/artefacts. 
This relation is substantially strengthened in a prospective-prescriptive analysis 
since here, VSD’s main aim is to look for the best possible alignment between—pre-
viously identified—ethical values, normative ideals, goals and certain technological 
solutions.

Still, in order to develop a new drone—with a different technological embodi-
ment—additional assumptions—external to VSD—regarding the relative impor-
tance of formerly identified values and goals are needed. A prospective-prescriptive 
analysis suitable to guide scientific-technological choices necessarily demands rank-
ing values and goals by establishing clear priority-setting rules. Fundamentally, dis-
entangling value conflicts or discriminating among incompatible goals in order to 
establish which value or goal must prevail when looking for a precise technological 
solution (i.e., a product with specific characteristics) demands adopting a precise 
normative position. It guarantees that, at the end of the process, a final technologi-
cal embodiment—namely, a concrete high-tech product—can be created. Follow-
ing Cawthorne and Cenci (2019), technological choices guiding the second possible 
embodiment/iteration of the drone are defined by applying a maximising approach 
(but other possibilities are also plausible). Thus, WeRobotics’ values and goals are 
ranked as follows: physical welfare is assigned the highest priority, while material 
welfare-economic efficiency and environmental sustainability are, respectively, in 
second and third place. In the following description, technological choices (and their 
rationale) are illustrated in relation to the ability of specific technical solutions to 
realise previously identified values (of WeRobotics!) and produce a value-sensitive 
technological embodiment (that could be ethical or not).
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First, maximising the value of physical welfare demands further improving the 
healthcare service ability of the drone: its rapidity and reliability but also safety in 
transporting the blood samples. Obtaining a new drone twice as fast as the WeRo-
botics’s prototype and equally reliable in delivering the samples seems possible but 
it would have a greater environmental impact (cf. pp. 1122–1125). This is a clear 
value conflict: the value of physical welfare and environmental sustainability are in 
opposition. Though, by following the previously established priority setting rule, the 
proposed technical solution (i.e., an internal combustion engine instead of electric 
motors) delivers a faster drone that, while much more sustainable than the river boat, 
is still less sustainable then the original prototype.

Second, maximising the value of material welfare in this context could refer to 
boosting economic efficiency and increasing the financial benefits for the high-
est possible number of local stakeholders. For example, promoting higher-quality 
employment in the area by increasing local design, manufacturing and maintenance 
(e.g., change the type of automation) could be functional to create employment 
opportunities in the area. Major both technical and social advantages would come 
from local designers increased knowledge of the environments, local communities 
and their needs. Likewise, rather than utilising an off-the-shelf automation software 
and automated support infrastructure, the use of alternative technologies involving 
an additional human control is known to increase safety and reliability of operations.

Third, maximising environmental sustainability of the drone service in this con-
text could mean having a strong concern for the preservation of nature and/or mini-
mising pollution. Even though the prototype drone is much more sustainable that 
the boat service, additional considerations about the end-of-life of the drone (Fiksel 
2009) can be addressed by re-designing the drone with components that can easily 
be exchanged, disassembled and recycled.

Therefore, priority given to one value/goals or another might result in a tech-
nological embodiment for the cargo drone (second iteration) that differs in subtle 
but critical ways from the original prototype. The drones obtained by applying a 
“maximizing” VSD prospectively-prescriptively can be twice as fast as the original 
prototype and, due to the technical solutions adopted, also safer (physical welfare). 
Further assuming that the drone can be redesigned and manufactured locally, high-
quality employment in the area would be created (material welfare)—for instance, 
by adding an extra human control device (also beneficial to increasing reliability and 
safety of operations) or, by using modular components that could easily be replaced, 
exchanged, recovered and then recycled when the drone reaches its end-of-life (envi-
ronmental sustainability). Thus, once applying VSD methods prospectively, the 
foundational values and goals declared by WeRobotics company/team could better 
be realised and, plausibly, more desirable social effects could be achieved. Never-
theless, the prospective analysis substantially reveals that even the values and goals 
of a single stakeholder (WeRobotics) can be inconsistent. It is a problem since it 
seems evident that the technological embodiment of one value/goal or another lead 
to rather different technological products.

That the standard “morally neutral” VSD cannot deal with value pluralism, solve 
value conflicts or indicate how to trade-off is known. But what the drone case clearly 
highlights is that an external normative criterion, distinguished and distinguishable 
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by the VSD procedure itself (i.e., the priority rule), is necessary to disentangle cru-
cial value dilemmas and to get a definite technical outcome: a technological embodi-
ment that meaningfully reflects leading values/goals. Remarkably, an even more 
critical (unsolved) ethical issue become evident: the values and goals of other stake-
holders, perhaps substantially different from the ones of WeRobotics company/team, 
couldn’t be used to design and technologically embody both versions of the drone.

Even after applying VSD explicitly, the main ethical challenges for final users/
direct stakeholders’ agency, positive freedom, self-determination as well as the 
threat to democracy namely, to legitimacy, transparency, accountability of selected 
values and normative ideals underlying the technological design of the two drones, 
largely persist. This is due to the normative views adopted to inform and substantiate 
both VSD analyses from an ethical standpoint. Retrospectively, a set of supposedly 
universal values and goals inspired by the UN SDGs has been assumed (as typi-
cal in liberal objective-list ethical theories). Prospectively, in order to identify pre-
cise technological solutions, a maximizing approach (as typical in utilitarian ethics), 
has been used to prioritize and rank previously identified values. Thus, it seems that 
the possibility of achieving better ethical-democratic and scientific-technical out-
comes—namely, increased precision, accuracy of VSD-based technologies obtained 
but especially, an expansion of the participation to a larger number of interested 
stakeholders to the design process—depend not only on a moral foundation of VSD 
but substantially, on the adoption of a specific normative position that could be able 
to support both instances.

In order to cope with the critical issues above and providing a superior moral 
foundation, the following sections propose to supplement/refine VSD by adopting a 
procedural ethics stance and consistently, Sen’s deliberative version of the capabil-
ity approach. This normative view is also external to VSD but is not chosen arbi-
trarily11 thus, any relativist objection is avoided (i.e., why this ethical view and not 
another?) and improved epistemic and social effects are expected. The stress is on 
the great potential of a similar combination to most profitably handle the challenges 
raised by human value-based, welfare-oriented technological design in democratic 
settings.

11 The ethical framework chosen should not be intended as an arbitrary choice since the findings from 
the case allow to refute mainstream ethical frameworks and decisively point to a clear and definite alter-
native: ethical proceduralism and Sen’s Capability approach as the most suitable stance for ethical-dem-
ocratic value-based technological design in contemporary complex societies/democracies. It reflects one 
of the main objectives of this paper (pp. 3–4): the choice of an ethical framework for VSD should be 
done as much “scientifically” as possible. For example, as it is done in this paper, by relying on the 
insights from the case in question.
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VSD and Ethical Proceduralism: Theoretical Insights and Practical 
Advantages

The former section pointed out how in many VSD studies a fundamental (unac-
complished) “ethical task” is about identifying a normative view suitable to better 
inform—unambiguously and non-arbitrarily—technological design practices in 
concrete social settings. Before illustrating this paper’s proposal, discussing further 
some key critical issues in practical applications can be useful to better understand 
what is at stake and the scope of the proposed solutions (sections "Technology and 
Design for well-Being: Constructing “Value” by Adopting Amartya Sen’s Capabil-
ity Approach", "Conclusions and Future Research").

As shown by the WeRobotics cargo drone case, even a small village can represent 
a pluralistic range of values. Even so, perhaps for simplicity, it is not infrequent that 
values and goals that matter and are considered when applying VSD, are selected 
paternalistically by designers or powerful stakeholders and then, further justified 
by evoking pre-defined ethical frameworks based on supposedly universal values. 
Another problem evidenced by the VSD retrospective-prescriptive analysis is that 
subjectivity or arbitrariness in prioritizing previously identified foundational values 
are impossible to evade without assuming a precise normative position, and simi-
larly, that not every normative standpoint is adequate. An (unanswered) ethical ques-
tion is: can (whatever) human values really be universal? For example, the UN SDGs 
are often considered to contain non-controversial values; though, as pointed out by 
MacIntyre (2013), the United Nations does not provide any reasons or specific philo-
sophical ground to justify why these particular values and goals should be generally 
endorsed. The list of twelve human values enhancing engineering and technologi-
cal design suggested by Cummings (2006)12 is another example of the same prob-
lem, which in ethics is common to many objective list theories.13 Most likely, no 
technology can satisfy everyone’s values and interests at the same time. But drones, 
like any other technological product strongly impacting people’s lives and welfare, 
should not be imposed without proper public discussion and deliberation aimed 
at achieving, eventually, local communities’ explicit consent. Conceivably, locals 
would rather have roads and bridges built, instead of a cargo drone delivery service. 
Obviously, whether the design or the implementation of a technology is enforced, it 
can hardly be considered truly ethical or socially justified (no matter if VSD is car-
ried out or not!). Taking rational decisions at a collective level entails empowering 
local communities; thus, enhancing people’s agency, positive freedom, control, self-
determination would inevitably suppose larger participation to the decision making. 
Accordingly, a VSD leading to a genuine ethical technological embodiment implies 

12 Cummings (2006, pp. 702–4) supports twelve main values of ethical and social importance: human 
welfare, ownership and property, privacy, freedom from bias, universal usability, trust, autonomy, 
informed consent, accountability, calmness, identity, and environmental sustainability.
13 Martha Nussbaum’s version of the capability approach proposing a list of ten capabilities valuable for 
human life (2000, Ch. 2) and John Rawls’s five primary goods (1971, pp. 58–9) are popular objective list 
theories.
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that the major possible number of interested stakeholders, their plural values and 
goals should be meaningfully elicited, balanced and then accommodated.

Noticeably, VSD’s empirical phase is highly context  specific. In order to prof-
itably cope with the possible negative social impact of a technology on a specific 
group of people or on a specific environment, in-depth knowledge of local com-
munities, all stakeholders’ conflicting values, goals and vested interests is desirable 
(e.g., a stakeholder analysis,14 an environmental risk and social impact analysis and 
so on). Perhaps, a “perfectly ethical” technology does not even exist or could be 
prohibitively expensive to produce. Nonetheless, increasing this possibility entails 
that the trade-off amongst agent’s conflicting values, goals, vested interests as well 
as between material-human costs or efficiency-equity considerations should actually 
be performed thus, paternalistic solutions should be avoided. Major problems are in 
relation to transparency, legitimacy and accountability of values and goals chosen to 
substantiate VSD-based technological design. Often, drones are announced as able 
to eliminate “dull, dirty or dangerous jobs” (Finn and Wright 2012 In Di Nucci and 
Santoni de Sio 2016, p. 148). But there could be occasions in which implementing a 
drone delivery service can be socially unfeasible if it proved to be too controversial 
or too highly detrimental for one or more local stakeholder. It is not difficult to imag-
ine a hard case in which 80% of the local population is financially related to the boat 
service (manufacturing, transportation, logistics, etc.); thus, implementing a drone 
delivery service could leave most of the locals without the essential means of liv-
ing. Despite reducing costs and producing some evident benefit for human welfare, 
a drone delivery service could hardly be implemented in similar socio-economic cir-
cumstances. Therefore, as insightfully illustrated by the drone case, the main ethical 
task relies on finding how a larger variety of stakeholders’ values and goals could be 
better supported by applying VSD or, alternatively, why only some of them should 
be prioritised in case of conflict and in the view of superior collectively chosen 
objectives, the general interest. The leading moral dilemmas that arise in contempo-
rary complex democracies can be re-proposed in the following terms: how/to what 
extent can value conflicts be solved not paternalistically and, the concern for value 
pluralism enhanced while applying "bottom-up" ethical approaches to the justifica-
tion of values and normative ideals underlying applied sciences and technological 
design in concrete social environments?

14 Differently from Manders-Huits (2011), it is believed that a standard procedure for identifying stake-
holders—specific for VSD—is not at all necessary. Identifying stakeholders is an empirical task that is 
totally independent by any conceivable ethical foundation. As known in the empirical social sciences, the 
strategies adopted to identify stakeholders depend on the case, the settings, the level of controversy of the 
issues at stake etc. This is the reason why likely, a unique procedure applicable everywhere and in every 
situation is not even desirable. For a general explanation on how to carry out a stakeholder’s analysis, 
see (Varvasovszky and Brugha 2000). Even though their focus is on health policy the procedure illus-
trated can be applicable to many fields since is based on the fundamentals of empirical analyses engaging 
with people in concrete social settings. Further, on how to perform a stakeholder’s analysis dealing with 
power when identifying direct and indirect stakeholder’s that have different goals, unequal importance or 
influence in the decision-making regarding projects objective or how to realize them, see (Ryding Olson 
and Lindegaard Attrup 2015, Ch.4).
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It seems that obtaining ethically relevant and socially justified technologies 
strongly demands that VSD might incorporate an objective-impartial, non-arbi-
trary nor paternalistic ethical procedure to identify “shared” normative ideals and 
“public” values and goals adjusted to specific technological cases and social cir-
cumstances. Here, the plural values, goals and vested interests of a large variety of 
diverse stakeholders could be meaningfully identified, and in case of conflicts, prop-
erly opposed, traded off, negotiated, ranked (to further prioritise some of them). This 
is in keeping with Manders-Huits’s arguments (2011, p. 271) that a VSD suitable to 
deliver ethical high-tech products or perform proper normative evaluation of tech-
nology needs an explicit and justified ethical starting. Likewise, it substantiates Van 
Wynsberghe’s and Robbins’ (2014) claim that validating VSD as the leading con-
ceptual framework for technological design requires a “robust” ethical-philosophical 
underpinning (now absent). It is believed that a normative foundation able to deliver 
a similar “robust” ethical procedure for VSD is attainable once espousing a proce-
dural ethics stance and consistently, Amartya Sen’s procedural-deliberative version 
of the capability approach. This solution would better handle the ethical dilemmas 
attached to a morally neutral VSD while evading the flaws for democracy that rival 
ethical views, most typically attached to VSD, are intrinsically unable to solve. Per-
haps more importantly, validating scientific and technological decisions in demo-
cratic settings entails coping with human diversity, value and goals pluralism but 
also with insoluble moral dissents, often leading to important scientific-technologi-
cal disagreements and epistemic bias. In an applied science domain as technological 
design, the delivery of “truly” ethical technology and high-tech products/artefacts 
seems to rely substantially on the possibility that VSD can involve a plurality of 
(non-epistemic) values and goals for action without losing its scientific appeal. That 
is, an attention to ethical-social values and similarly, to essential scientific stand-
ards and epistemic ideals (objectivity, generalization potential, flexibility, versatility 
etc.) is pivotal. These concerns were essential for VSD creators, in fact, are reflected 
by the preference for an ethically uncommitted VSD. Similar apprehensions have 
been progressively lost in the attempt of providing an ethical foundation, mostly 
for practical purposes, typically by linking VSD to specific ethical values and nor-
mative principles. Though, most of existing VSD-based accounts can be criticised 
for an unjustified prime focus on ethical-social values and the scarce attention they 
pay to the scientific-epistemic implications of attainted value-oriented disciplines, 
value-based technologies. Namely, consequences for the required epistemic status of 
applied sciences (i.e., rational and objective technological design practices) thus, for 
the validity and reliability of the scientific knowledge obtained (i.e., bias free tech-
nologies and hi-tech products).

It is believed that important scientific and societal goals would simultaneously 
be achieved once adopting a procedural, rather than a substantive approach to eth-
ics and value. The attention for the “correctness” of the choice procedures, instead 
of merely supporting explicit values and normative ideals, oblige to be rigorous 
in the setup of the deliberative scenario and the choice of applied methods (since 
the values underlying technological design should be selected empirically). In this 
view, (non-epistemic) ethical-social values, normative ideals and goals underlying 
VSD—to be transparent, legitimate and accountable—demand to be designated by 
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means of public debate, interpersonal critical discussion and deliberation involving 
the highest possible number of interested stakeholders: designers/engineers, public 
institutions, private companies, local communities, public authorities etc. That is, 
valid and reliable human value-based applied science and technologies ought to be 
informed by a plurality of values and goals that could be self-chosen and self-deter-
mined by autonomous moral agents and elicited by means of participatory-delibera-
tive methods. This procedural-deliberative approach to “value construction” avoids 
the scientific-technological and ethical paternalism involved by mainstream ethical 
theories and is able to circumvent important epistemic bias. Precisely, it does not 
imply embracing subjectivism or ethical relativism, as is often erroneously believed. 
This is conceivable by further assuming the possibility of rational interpersonal 
agreements regarding the reasons underlying a plurality of foundational values and 
rational goals of action, as well as the existence of a public practical reason able 
to profitably orient rational social choices and collective action (more details in the 
next section).

Many contemporary ethical–political theories give primary importance to human 
welfare but substantially disagree on how well-being is defined and measured. 
Mainstream ethical approaches often indicated as suitable normative grounding 
for VSD (i.e., liberal-egalitarian theories providing objective lists of universal val-
ues), offer substantive descriptions of the aspects of ethical importance relevant for 
well-being by exclusively relying on the reasoning of theorists and disregarding any 
cooperative-participatory-democratic ideals. For instance, a recently published VSD 
study suggests solving value conflicts behind the adoption of contested technolo-
gies by focusing on the development of “perfectly just” institutions (Dignum et al. 
2016). It implicitly adopts the contractarian view known as institutional transcen-
dentalism (Rawls 1971 In Sen 2009, Ch. 2), whose capacity to successfully manage 
value and goals pluralism, as well as epistemic-moral disagreement, is frequently 
questioned (see also Nussbaum 2006, Ch.  1). Besides, the situation described by 
the study—all stakeholders in the Dutch society seem to have the same values con-
cerning the technology in question—could be rather difficult to reproduce in bigger 
nations or in less socio-culturally homogenous societies. Main critical aspects of a 
similar ethical posture concern the paternalistic method used to select values, nor-
mative ideals and principles of justice but also, the rigidity of the objective list of 
supposedly universal values obtained. All these difficulties would be solved when 
complementing/refining VSD by committing to ethical proceduralism, and consist-
ently, to Amartya Sen’s deliberative version of the capability approach; namely, 
one of the most important procedural theories of well-being in the contemporary 
liberal egalitarian tradition. This standpoint is expected to be especially com-
mendable in the so-called technological design for well-being (sections  "Technol-
ogy and Design for well-Being: Constructing “Value” by Adopting Amartya Sen’s 
Capability Approach"–"Conclusions and Future Research"). Indeed, Sen’s capabil-
ity approach (1999) is known for more successfully dealing with value pluralism, 
conflicting vested interests while solving critical democratic shortcomings (Comin 
2018, Cenci forthcoming). This version of the approach primary attention to value 
and goals pluralism is represented by the “multidimensional welfare” concept and 
the “ethics and economics” paradigm, both pioneered by Sen in Welfare Economics 
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(Sen 1985, 1987). It represents a fruitful normative basis to substantiate VSD stud-
ies in democratic settings since offers a broader understanding of human well-being 
as human flourishing but further combined with a procedural-deliberative approach 
to its determination and measurement. Another well-known peculiarity of Sen’s 
approach (2000) is that is jointly grounded on ethical-deontological and economic-
consequential evaluation. That is, by profitably reconciling vital normative and epis-
temic-pragmatic considerations, is able to answer both efficiency-efficacy and fair-
ness-equity questions. Hence, objectively-impartially selected values and principles 
as well as their actual fulfilment are tested on the basis of the outcomes produced 
once implemented at a societal level. This establish a tangible difference with rival 
ethical approaches (e.g., utilitarianism or egalitarianism), which instead unilaterally 
emphasise one aspect or another (i.e., economic efficiency or equality). The theory 
of justice grounded on Sen’s capability-based conceptual framework, also defined as 
capability justice (Sen 2009), is often understood as a viable alternative to utilitar-
ian theories and a broader view in the contemporary liberal-egalitarian thinking (see 
Kauffman 2005).

As a final remark, the solution for VSD defended in this paper cannot be confused 
with the capabilitarian accounts defended by Oosterlaken (2015) and others in tech-
nology and design for well-being, which most frequently rely on philosopher Martha 
Nussbaum’s deontological and complete list of ten valuable capabilities (2000, Ch. 
2). Although, in both versions, there is wide agreement on the importance of techno-
logical progress to advance human capabilities and the relevance of welfare-oriented 
technology and design for human progress, it is maintained that Sen’s deliberative-
informational version of the capability approach can better address neglected but 
crucial aspects involved in validating virtuous engineering and technological design 
practices in democratic settings. Fundamentally, its adoption provides a more posi-
tive answer to Pols and Spahn’s (2015) sceptical conclusions regarding whether 
design methods that seek to promote democracy and justice in the design process 
(participatory design, VSD, inclusive design etc.) can succeed in their mission. 
Once Sen’s procedural-deliberative capability approach is used to complement/
refine VSD, many current problems of existing ethical design methods and practices 
are eluded since, contrarily to what is usually done, there is an explicit focus on 
theories rather than specific values. As inherent to a procedural ethical theory, the 
main investigative task—when searching for design guidelines suitable for engineer-
ing, technological progress sensitive to democracy and social justice ideals—is not 
to provide a definite, complete list of universal values and normative principles; but 
rather the emphasis is on the transparency, correctness and inclusiveness of the ethi-
cal procedure behind the choice of foundational values and goals underlying techno-
logical design for well-being in concrete socio-cultural-policy environments.15

15 Similar conclusions have been reached by Umbrello (2019a, b). The first paper implicitly argues that 
the basic assumptions behind VSD are not sufficient to account for moral pluralism. The second one, 
explores how a more philosophically sophisticated VSD could better foster collaboration and cooperation 
between several stakeholders and engineers in the AI field.
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Technology and Design for well‑Being: Constructing “Value” 
by Adopting Amartya Sen’s Capability Approach

Although several economic and ethical–political theories that have been reasonably 
defended assume that enhancing human welfare is a central goal at both the indi-
vidual level and the societal level, there is substantial disagreement regarding how 
well-being is defined and measured. Different theoretical approaches prioritise dif-
ferent aspects of well-being and rely on rather different normative and meta-ethical 
assumptions to establish the importance that specific environmental-social-policy 
aspects, values and goals have or should have for people’s welfare achievements 
or their opportunities for welfare.16 This section concentrates on vital foundational 
aspects related to value construction in democratic settings and elucidates how the 
adoption of Sen’s approach, which is also conducive to the use of specific empirical 
methods, is best suited to grasp contextualised but objective plural values of ethical 
and social importance for well-being research in the technology and design field.

The insights of the so-called design for well-being, particularly the ones com-
ing from the adoption of a virtue-ethics approach and, explicitly, of the capabil-
ity approach as a broader normative view in the field suitable to advancing human 
welfare throughout capabilities-oriented technology and design, has been often 
evidenced in the existing literature (Steen 2016; Oosterlaken 2015). Thus, further 
endorsing a capabilitarian perspective against rival theoretical views (e.g., utilitarian 
theories, liberal theories of justice) or elucidating its main concepts (i.e., capabili-
ties, functionings, conversion factors) is not what mainly motivates the theoretical 
discussion carried out in this section. The focus is how opposing assumptions under-
lying the different interpretations of the capability approach (Nussbaum’s and Sen’s) 
impact operationalisation strategies and the choice of experimental methods applied 
either to eliciting foundational values (i.e., a set of valuable capabilities) or to estab-
lishing rational goals to be pursued at a societal level (i.e., social/public value). 
Similar issues are still slightly under-researched but fundamental to validating the 
capability approach as suitable philosophical ground for either VSD or other meth-
odologies used in applied sciences such as engineering and technological design.

A significant exception to the above is represented by Steen (2013, 2016), who 
explicitly associates methods such as participatory design with the capability 
approach’s tenets and stresses how crucial ethical virtues for human development—
namely cooperation, curiosity, creativity, empowerment and reflectivity—can be 
enhanced by technological design procedures based on its espousal. However, some 
more substantial clarifications are needed since the two versions of the approach 
are substantially different from a normative and meta-ethical standpoint.17 What 

16 For an overview of the ongoing debate regarding mainstream theoretical approaches in well-being 
research, see Reiss (2013, Ch. 12).
17 A comparison of the normative and meta ethical foundation in Nussbaum’s and Sen’s version of the 
capability approach, is found In Cenci (2011, pp.141–7). It is argued that Nussbaum’s list does not repre-
sent a novelty in contemporary ethical–political theory. Indeed, even if considering the list as “revisable” 
(Nussbaum 2000, p.105), it still suffers the shortcomings usually attached to mainstream liberal thinking 
(e.g., Rawls’s list of primary goods) in the fields of social welfare and redistributive justice: ethical/evalu-
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remains unclear is how Nussbaum’s deontological, expert-led, over-specified, com-
plete and perfectionist list of ten basic capabilities (not openly rejected by Steen) 
could be in keeping with the participatory-deliberative ideal and inherently contex-
tual character of similar investigative methods.18 Differently from Sen’s open nor-
mative framework, Nussbaum considers capabilities, and suggests using them, in the 
same way as Rawlsian primary goods—namely as a “currency” of basic universal 
entitlements in which little space is left for public discussion, rational critical scru-
tiny and deliberation (Nussbaum In Kaufman 2005, Ch.  2). Properly discriminat-
ing among the theoretical foundations of the two approaches is pivotal in practi-
cal applications since the adoption of one capabilitarian version or another implies 
the use of dissimilar (ethically sensitive) experimental techniques that point to very 
different kinds of (value-laden) experimental knowledge. In this vein, the norma-
tive and meta-ethical foundations behind the two versions of the capability approach 
are explored (in occasion, against rival theories) and the advantages of providing 
a moral foundation for VSD in a procedural-deliberative stance by adopting Sen’s 
interpretation is evidenced. The emphasis is on Sen’s capability approach’s ability 
to cope with the so-called moral overload19described by Van den Hoven and col-
leagues (2012)—precisely, how main moral dilemmas could most profitably be re-
addressed by a refined VSD favouring a normative structure based on a procedural 
rather than the substantive approach to ethics and value typically espoused in ethi-
cal–political theory, including Nussbaum’s capabilities approach. Differently from 
mainstream ethical–political theories in which valuable ethical objects and goals are 
established (paternalistically) by theorists, Sen’s capability approach procedural-
deliberative tenets entail setting up functional empirical strategies to identify and 
appropriately aggregate/trade off conflicting values, goals and vested interests of the 
different stakeholders. For this reason, it is believed to indicate precise practical-
operational solutions to evade the empirical challenges—epistemological and aggre-
gation challenges—rightly evidenced by Van de Poel (In Oosterlaken 2015, pp. 
233–238) as main unresolved flaws of current capability-based attempts of opera-
tionalisation. An important empirical challenge is about setting up operational strat-
egies suitable to reconciling both scientific-technological and ethical-social desider-
ata. In brief, coping with the foremost experimental challenges related to the process 
of “value construction” in concrete settings, including evading the so-called natu-
ralistic fallacy, demands an increased consideration for stakeholders’ participation 
and empirically derived values. Hence, applied methods should be able to deliver 
normative principles and ideals representative of the reconciled, mediated values 
and goals of experts-engineers/designer, public authorities, the local communities 

ative paternalism, ethnocentrism (emphasis on western liberal values), inattention to contexts, insensitiv-
ity to agents’ diversity and their specific needs.

Footnote 17 (continued)

18 The evident problems of Nussbaum’s list of ten capabilities; namely, paternalism, perfectionism and 
scarce concern for democracy has been repeatedly stated by Claassen 2011, 2014.
19 Moral problems, also in science and technology, often take the form of a moral overload: there are too 
many things that could be relevant from a moral point of view (safety, privacy, freedom, autonomy, fair-
ness and so on) that would be impossible to fulfil all at once.
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affected by technological innovation. Specifically, applied studies informed by par-
ticipatory-deliberative methods and by the latest capability-based methodological 
advancements in the field of welfare analysis and economic evaluation can be highly 
illustrative of the normative, epistemic but also, practical insights of Sen’s proce-
dural-deliberative approach, instead of tout court applications of Nussbaum’s list (I 
will return on this later).

What is important to first point up is that the capability approach (in both ver-
sions) is a middle-level theory based on middle-level ethical principles (i.e., capa-
bilities); thus, it stands between unconditional principles and context-specific 
obligations. Following Diekmann (2013) and, Jacobs and Huldtgren (2018), a com-
mitment to a similar ethical standpoint is desirable to cope with the practical prob-
lems that VSD encounters when aiming to provide more systematic approaches to 
ethical engineering and technological design. What Sen’s approach insightfully adds 
to the discussion is that the mid-level principles (i.e., valuable capabilities or, simi-
larly, social/public value), to be considered really adequate from an ethical stand-
point, ought to be chosen, prioritised and traded-off intersubjectively through open 
public debate, critical discussion and deliberation (Sen 2004). The result is that ethi-
cal principles guiding VSD practitioners, to be valid from an ethical-social point of 
view, should be corroborated by a (rational) deliberative ethical procedure selecting 
values at a collective-group level. It would enhance not only individual agents’ free-
dom of choice, autonomy and self-determination, but also empathy, reciprocity and 
cooperation. This can ultimately guarantee that selected ethical objects—the valu-
able capabilities—could be a genuine expression of the plurality and incommensu-
rability of different stakeholders’ values, preferences and rational goals for action 
in specific social settings. These assumptions underlying Sen’s capability approach 
openly challenge standard welfare economics’ ethical and methodological individ-
ualism,20 in which value and even social value, is obtained by means of eliciting 
methods (highly vulnerable to the naturalistic fallacy) targeting individuals’ prefer-
ences then, merely sum-aggregated to get a collective/social standpoint. Similarly, 
they entail a rejection of ethical frameworks based on a set of untested universal 
values,21 which is typical of objective list theories in which value and social value 
are identified mostly by means of logical-conceptual analysis by philosophers and 
ethicists or, ideologically, by politicians or policymakers.

In particular, the different way in which Sen’s procedural-deliberative and infor-
mational version of the capability approach is able to cope with three main objec-
tions to objective  list theories of well-being pervading the contractarian tradition 
(Rice 2013) can further elucidate why it represents a real alternative and most plau-
sible solution to evading the shortcomings of subjectivist utility-based accounts 
and methods extensively used in economic evaluations of well-being (the dominant 
approach in the field). The main challenges/objections are:

20 For an overview of the debate on the normative foundations of standard welfare economics and 
applied methodology, see Hausman and McPhersons (2007).
21 A discussion on whether or not VSD should rely on a set of universal values, see Borning and Muller 
(2012) and Friedman et al. (2013) In (Jacobs and Huldtgren 2018).
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• How pluralism about well-being can better be articulated;
• How objectivism about well-being can better be achieved (i.e., context-agent sen-

sitive but satisfactorily objective value judgements);
• Whether/how plural, incommensurable values and goals can be empirically 

selected by satisfactorily reconciling oppositions and disagreements.

These three points are addressed by further highlighting methodological and 
empirical-operational implications.

First. Once adopted to substantiate VSD, a procedural value theory enhances not 
only pluralism about well-being, but also agency, autonomy and the self-determi-
nation of stakeholders since technological development and innovation could be 
based on a plurality of self-chosen values and rational goals of action that target 
concrete problems and specific needs. As often pointed out by Sen (2004, p. 78), 
the emphasis of mainstream objective  list theories such as Nussbaum’s or Rawls’ 
universal, over-specified and complete lists of valuable objects for well-being (even 
capabilities) are insufficient to solve specific problems in concrete political-social-
cultural-policy settings. Multidimensional and incommensurable qualitatively differ-
ent aspects of well-being that are elicited by means of theorists’ normative reflec-
tions and detached from contextual and social circumstances, since the recipients 
of the policies or political actions are excluded by the decision-making, can hardly 
generate truly ethical decisions. Equally, endorsing a set of (supposedly) universally 
good values, as most leading deontological and liberal-egalitarian ethical–politi-
cal theories do, is not satisfactory since values or goals can change substantially 
in different settings and over time. As the drone case study shows (this paper, sec-
tions  "Retrospective Analysis" and "Prospective-Prescriptive Analysis"), although 
multiple (non-epistemic) values can be embodied technologically, it cannot resolve 
a preliminary matter: technologically embodied values, to be really ethical, ought 
to also reflect the point of view of local communities and not merely of theorists, 
designers or the most powerful stakeholders (e.g., the drone’s creators). In this sce-
nario, Nussbaum’s theory of capabilities encounters the same problems of any other 
objective list theory (e.g., UN SDGs). Indeed, the main ethical task does not rely on 
identifying a list of universal ethical values and goals but on avoiding ethical and 
scientific paternalism by guaranteeing the correctness of the social choice proce-
dure behind the selection of plural and incommensurable values of ethical and social 
importance—precisely, by extending participation and engagement to the decision-
making. This is precisely, Sen’s open framework most positive contribution: its pro-
cedural-deliberative tenets are crucial to achieve ethical-democratic goals such as 
enhancing stakeholders’ agency, positive freedom, self-determination as well as to 
boost transparency, legitimacy, accountability of both the ethical procedure and the 
chosen values and normative ideals.

Second. The procedural-deliberative tenets underlying Sen’s account are structur-
ally open to accommodate agents’ diversity and value pluralism; thus, they are most 
profitably able to handle epistemic and moral disagreement. Mainstream approaches 
in decision theory (Arrow 1963) or in ethical–political theory (i.e., Rawls’ reflective 
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equilibrium)22 cope with value pluralism and possible disagreements in different 
ways: respectively, by fictionally presupposing value-freedom or value homogeneity 
or by postulating a practical reason capable of solving value conflicts in every situa-
tion. Nevertheless, cases such as of the “three children and a flute” (Sen 2009, p. 32) 
and “Ashraf’s hard choice” (Sen 2018, pp. 12–3) clearly demonstrate that more than 
one ethical view (and related foundational values) can be defensible and that, in sev-
eral occasions, moral disagreement can hardly be eluded. A main insight of Sen’s 
reflection is that value or valuation disagreement does not represent a problem for 
rational social choice and valuation in general (as formerly supposed) but rather it 
testifies to the irreducible plurality and incommensurability of diverse agents’ val-
ues, rational goals and preferences that can coexist in the same deliberative situa-
tion. This condition is rather common in real choices but, theoretically, its possibil-
ity has been denied by the standard criteria of rational social choice widely accepted 
by both mainstream economics and liberal thinking. Sen (and other social choice 
theorists) substantially contribute to the review of the standard rational choice the-
ory and related limitations concerning values.23 The resulting pluralistic interpre-
tation challenges usual standards of rationality but also traditional interpretations 
of objectivity-impartiality, objective value judgements and objective knowledge in 
social valuation, public reasoning, collective choice, as well as scientific knowledge 
production.24 The concept of positional objectivity or parametric dependence (Sen 
1993) is illustrative of a pluralist social perspective in which ethical reasoning or 
scientific inquiry does not require abstraction from the peculiarities of the subjects 
expressing value judgements, while agents’ plural values and goals can systemati-
cally be considered and accommodated. It represents a main source of distinctive-
ness among Sen’s accounts and other virtue-ethics approaches,25 especially in light 
of determining a hierarchy of objective values and similarly, the suitable operational 
strategies to meaningfully elicit “aggregate” social/public value. Precisely, “objec-
tively good” ethical values and normative ideals that can suitably be translated into 
design requirements, embodied by products/artefacts and adopted to justify techno-
logical innovation in democratic settings, ought to be the ones surviving a public 
critical discussion and reasoned/rational interpersonal scrutiny and deliberation. 
Analogous deliberative methods that similarly imply overcoming the neopositivist 
fact-value dichotomy and claim for the actual possibility of intersubjective rational 

22 Reflective equilibrium is the decision method most extensively supposed in ethical–political theory 
(also by Nussbaum’s capability approach).
23 Sen (1977) provides one of the most meaningful ethical revisions of the value-free, individualistic 
notion of rationality adopted in economic theory (the one of the rational choice theory). Likewise, stand-
ard economics’ formal criteria of rational social choice – namely, completeness and transitivity – have 
also been challenged and, instead, incompleteness has been alternatively adopted to validate the value 
pluralism and incommensurability of the multiple valuable aspects of well-being (Sen 2018). The adop-
tion of incompleteness is directly against normative theories providing complete lists of objects of practi-
cal value for human life (as Rawls, Nussbaum or other moral philosophers do).
24 The pluralistic view defended by this paper is consistent to several approaches in social epistemology; 
for an overview see Longino (2016).
25 For an overview of the main differences between Sen’s capability approach and other virtue-ethics 
approaches, see Van Staveren (2007) and Burbidge (2016).
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deliberation on values have been successfully defended by Thomas Scanlon and 
Hilary Putnam (In Sen 2009, pp.  33–35). A VSD grounded on Sen’s capability 
approach procedural-deliberative tenets—embodying formerly described concep-
tions of rationality and objectivity—enables technological design to be the product 
of collective and cooperative ethical reasoning and principled reflection. The plu-
rality of (non-epistemic) values of ethical and social importance that are embodied 
technologically are objective (interpersonally objective) thus, conceivably, easier 
to be converted into an essential source, rather than a constraint, for technological 
innovation and development in concrete social contexts. In other words, Sen’s pro-
cedural-deliberative account based on capabilities represents an original pluralistic 
and realist solution to the moral overload problem.

Third. The main empirical challenge entailed by a procedural-deliberative 
approach is to identify an objective-impartial procedure (based on the tenets above) 
suitable to elicit values underlying VSD in concrete technological design cases and 
social circumstances. As acknowledged, stakeholders’ inputs, values and goals can 
be gathered in various ways, including focus groups, interviews, surveys and other 
qualitative or quantitative methods (Spiekermann 2015, p. 170). Here, it is pivotal 
that values, goals and vested interests of the highest possible number of interested 
stakeholders should be evocatively represented, as well as that vital democratic 
desiderata be fulfilled. This decisively points to a more extensive adoption of par-
ticipatory-deliberative methods to extrapolate values and “aggregate” social/public 
value.26 In the social sciences and well-being research, they openly contrast most 
popular eliciting methods such as surveys merely sum-aggregating individual pref-
erences to get a collective-social standpoint. In poverty analysis, methods to elicit 
value such as participatory planning have been explicitly related to Sen’s capability 
approach’s deliberative tenets (Alkire In Kaufman 2005). These same considerations 
are supposed to be valid also when searching for suitable empirical strategies to vali-
date human value-based technological design for well-being in democratic settings. 
When moving to VSD, it is not difficult to imagine a conceptual phase made of 
deliberative workshops (based on a focus groups research design27) with representa-
tives of local civil communities, local economic operators, public authorities, and 
scientists/engineers/designers as a feasible option to evade not only the shortcom-
ings of expert-led, predefined lists of universal values, but also the ones of stand-
ard economics eliciting methods merely sum-aggregating individuals’ preferences 
(population surveys, marketing research etc.).28 In deliberative workshops aimed at 

26 One of the fields in which the empirical determination of social value has been considered particularly 
relevant is in public health analysis and policy. An example of empirical procedure to extrapolate social 
value and society’s preferences for fairness by means population health survey, see (Nord et al. 1999). 
The interpretation of social/public values supported in this paper aims to be an alternative.
27 An overview of when, how and why doing focus groups, In (Barbour 2007).
28 There is wide agreement with Van de Poel’s claim (2012 In Oosterlaken 2015) that standard econom-
ics eliciting methods generate epistemic bias. However, later research in the field of economic evolution 
of well-being/health (we cited in this end of this paper) evades many of the former epistemic and opera-
tional challenges. Well-being and health are evaluated by applying methods following the same logic and 
operational strategies thus, similar epistemic flaws apply to both research fields.
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identifying a coherent set of foundational values and/or “aggregate” social/public 
value, people are called to cooperate, intersubjectively reflect and trade off to solve 
conflicts related to their own diverse opinions, beliefs, and vested interests. Potential 
value dilemmas and disagreements are solved by engaging in a curious, creative and 
empowering interpersonal discussion and deliberation that ultimately brings about 
a (self-chosen) hierarchy of “shared” values and goals. In this process, main epis-
temic and aggregation bias and even the so-called naturalistic fallacy (i.e., confus-
ing what is preferred with what is ethical) are immediately circumvented, since the 
interpersonal critical discussion and rational deliberation facilitate the uprising of 
an objective-impartial collective ethical viewpoint. As evidenced by Søren Harnow 
Klausen (2018, pp. 14–15), a deliberative-procedural approach to value and well-
being, through involving a kind of joint commitment to a collective know-how, goes 
beyond individuals’ prudential reasons and is able to generate valid and reliable ethi-
cal group knowledge (Harnow Klausen 2015). Thus, values and goals designated by 
means of open discussion and rational deliberation could legitimately be intended as 
an expression of agents’ context-sensitive objective-impartial value judgements that 
most evocatively embody genuine social preferences (not a mere sum-aggregation 
of individuals’ ones). This outcome is equally valid both in micro and macro delib-
erative situations—namely both at the societal level or in small interested groups 
(alternative targets of Sen’s and Harnow Klausen’s reflection). Thus, similarly to 
other participatory methods (i.e., participatory design, inclusive design etc.), the 
final aim is to enact agents’ positive freedom and overall, human flourishing by tar-
geting human diversity in a creative but also in a more responsive manner, since—
differently from prudential or instrumentally oriented decisions—a comprehensive 
ethical standpoint presupposes positive duties among participants.29Another impor-
tant advantage of deliberative strategies is that experts, scientists, designers and 
engineers could participate in the group procedures selecting values and goals that 
must be embodied technologically in quality of informed stakeholders. Thus, prob-
lems deriving from the lack of technical information or lack of alignment among 
desirable ethical-social values and goals with accessible and realistic technical solu-
tions for the specific cases under examination are immediately tested and solved. 
In essence, engineers/designers, instead of merely attempting to embody external 
ethical value-principles-ideals belonging to a somewhat pre-defined ethical theory, 
could immediately assess that values and goals are compatible with realistic tech-
nological possibilities. In other words, main epistemic biases are minimised while a 
collectively and objectively chosen hierarchy of values and goals is immediately cor-
roborated not only from an ethical-democratic standpoint, but also from a scientific-
technical point of view. The resulting methodology is able to go beyond the ethical 
aspects, that could be constraining to technological progress, and reconciles vital 
ethical and scientific considerations. Similarly, ethical and scientific paternalism is 
structurally evaded by increasing the accountability of value-based technological 

29 In Scalonian terms, the main ethical task in deliberative situations involving the larger possible num-
ber of interested stakeholders is for identifying what people reasonably “owes to each other”. The simi-
larities with Sen’s account have been often evidenced, also recently, by Scanlon himself (2019).
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design and innovation strategies before their actual construction or implementation. 
The resulting method is ethically and socially relevant but also clear-cut since it is 
adjusted to specific scientific settings, technological cases or research fields. It is the 
active participation of scientists/engineers since the conceptual phase what would 
increase substantially the possibility that the chosen values can actually be translated 
in purposeful ethical technologies and high-tech products and artefacts.

To conclude, along with listing capabilities, another operational problem (Sen 
2004, pp. 78–79) is determining the relative weight and importance of the different 
items/capabilities in the assessments carried out—namely a valuation problem that 
could not be solved unless paternalistically or arbitrarily, as rival ethical theories 
have often accused. This directly relates to the epistemic and especially, the aggrega-
tion challenges denounced by Van de Poel (In Oosterlaken 2015, p. 236) as intrinsic 
to the methods applied to evaluate decision alternatives under scrutiny in economic 
evaluations of well-being, health, poverty and so on. Paradigmatic examples are 
either standard economics cost–benefit analysis or later multi-criteria and multi-fac-
torial valuation typical in multidimensional welfare indicators research. By tradition, 
main operational-practical difficulties (comparison, aggregation) and their negative 
impact on results, have been resolved by supposing the identification of utility and 
well-being and the total commensurability of every aspect valuable for well-being in 
utility-monetary terms. That is, in order to get an “aggregated” result, qualitatively 
different aspects of “good” and “value” are annulled by applying one-dimensional, 
utility-based methods such as cost–benefit, cost-effectiveness, cost-utility analysis 
to any sort of decision problem. Analogously, in multidimensional-multicriteria 
assessments, attaching numerical values to multifaceted evaluative dimensions—the 
so-called weighting/value schemes—is the strategy applied to establish the relative 
importance, aggregate and compare qualitatively different aspects/dimensions of 
well-being/health (i.e., the valuable set of capabilities) thus, to get a unique result. 
Namely, an “aggregate” value of well-being for every population under exam that is 
further ranked to allow the prioritization of interventions (based on these data). In 
other words, the solution adopted to handle the complexity and plurality of the real 
social world is quantification; namely, an aggregation strategy yet assuming the total 
commensurability of good and value. Moreover, the practice of assigning weights is 
known to entail certain arbitrariness and to deliver inconsistent results. As obvious, 
all these problems are totally circumvented in qualitative deliberative workshops 
based on a focus groups research design since incommensurable values-capabili-
ties, as well as “aggregated” social/public value, naturally emerge from small-sized 
and localised procedures based on face-to-face interpersonal critical discussion and 
deliberation. For the sake of the argument, it is also important to report that main 
aggregation problems underlying multidimensional assessments have been recently 
solved also at a macro level by adopting innovative quantitative methods. In the field 
of economic evaluation of well-being/health, a recently outlined capability-based 
account (Cenci and Hussain 2019) shows how the adoption of specific tools such 
as “robust” model evaluation and “robust” methods allows for meaningful compari-
sons of qualitatively different evaluative dimensions without the need for assigning 
numerical weightings. Namely, plural and incommensurable aspects of well-being/
health do not need to be weighted and aggregated to be compared and to get reliable 
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and cogent results. The same methodology has also been profitably applied to elim-
inate the threshold setting problem (Hussain et  al. 2020), also mentioned by Van 
de Poel as main deterrent for the adoption of the capability approach (or any other 
multidimensional account or measure) in the technological design for well-being 
field. Thus, main empirical problems and operationalization challenges underly-
ing multidimensional well-being assessments based on capabilities (both versions) 
seem no longer predominant, and the application of one version or another (Sen’s or 
Nussbaum’s) depends solely on normative decisions of designers/engineers or the 
specific needs of particular case studies. Even so, the study by (Cenci and Hussain 
2019) also points out that many valuable theoretical and epistemic insights related to 
multidimensional assessments of well-being/health could be inevitably lost if adopt-
ing Nusbaum’s rigid, over specified list instead of Sen’s approach underlying proce-
dural ethics ideal.30 Precisely, the complexity and plurality demanded by multifaced 
ethical assessments of technologies and plural value-based technological design for 
well-being correlate better with Sen’s version of the capability approach while valu-
able societal targets could better be achieved once its participatory-deliberative ten-
ets are explicitly assumed and operationalized.

Conclusions and Future Research

This paper attempted to offer a plausible answer to fundamental questions of the 
general philosophical debate regarding value-laden applied science and objective 
knowledge production in democratic settings that are highly relevant to VSD as well 
but that has been neglected by existing accounts.

Overall, the paper fundamentally argues that ethical proceduralism, instead of 
substantive ethical theories most commonly related to VSD, offers significant the-
oretical, epistemic and also, practical-operational insights once a procedural VSD 
would be applied to specific case studies. Its main advantage relies on satisfying 
simultaneously both scientific-technological standards (epistemic values) and eth-
ical-democratic desiderata (non-epistemic values). It should be imperative in an 

30 The recent contribution to the overall debate concerning the valuation of capability in WB/health 
research offered by (Cenci & Hussain 2019) solves “pragmatically” the epistemological and aggregation 
problems described by Van de Poel (2012) as intrinsic to CA-based accounts and measures. Similarly, 
the epistemic flaws of multidimensional accounts of well-being/health based on “tout court” espousals 
of Nussbaum’s list of functionings (i.e., end states, actual realizations) are evidenced: too rigid, over 
specified and improperly conducing to a unique index of valuable capabilities. Conversely, Sen’s pro-
cedural-deliberative tenets and concretely, the idea of a wider “capability set” understood as “valuable 
options that can be chosen and not chosen by free agents “, is operationalized by applying the “robust” 
methodology. That is, aggregation and comparison problems are avoided while thousands different WB/
health indexes are obtained. Here, multifaceted aspects of well-being/health related to personal, social 
and environmental circumstances, can alternatively be combined (Sen’s idea of conversion factors) to 
deliver more reliable pictures of people’s well-being/health in concrete or changing circumstances. It is 
expected to better exemplify the main concept of “capability” (i.e., alternative combinations of function-
ings) that can be intended in terms of people’s positive freedom as actual opportunity to achieve valuable 
self-chosen welfare or social justice realizations; in Sen’s words (1999, pp. 32–3), what free “people can 
have reasons to value”.
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applied science domain as technological design and in VSD as leading value-laden 
approach in the field. Epistemic and non-epistemic aspects should be complemen-
tary in scientific inquiry (i.e., value-oriented technological design) and in producing 
valuable technical knowledge (i.e., value-based technologies and high-tech products/
artefacts). This is attainable once espousing a procedural ethics stance and an ethical 
framework consistent with it since, while a moral foundation is actually performed, 
likewise, the epistemic advantages of the “morally neutral” VSD such as its flexibil-
ity, versatility, objectivity-impartiality, wide applicability or generalization potential 
are profitably preserved.

The benefits of this interpretation have been insightfully illustrated by the case 
presented in (section "The Case: Insights from the VSD of a Humanitarian Cargo 
Drone"). It makes clear that merely following or prioritizing the values and goals 
of designers or most powerful stakeholders as well as applying predefined ethi-
cal frameworks based on universal values cannot profitably escape the challenges 
encountered by the standard “ethically unsubstantiated” VSD in practical applica-
tions. Moreoever, it elucidates that vital ethical ideals such as positive freedom, 
self-determination and/or democratic desiderata like transparency, legitimacy and 
accountability of both the ethical procedure and chosen values and goals remain 
unsatisfied. They are, in fact, largely incompatible with the espousal of substantive 
ethical theories, for instance, popular expert-led, objective-list theories pervading 
the ethical–political liberal thinking. Thus, the case offers a solid empirical starting 
point (not typically provided in theoretical appraisals) to defend a compelling argu-
ment in favor of a precise theoretical alternative. Namely, by evading any possible 
relativist objection, it decisively points—not arbitrarily—to ethical proceduralism 
and Amartya Sen’s procedural-deliberative version of the capability approach as the 
most suitable ethical view to validate VSD in contemporary complex democracies.

As acknowledged, Sen’s approach procedural-deliberative tenets represent an 
exception within the liberal-egalitarian tradition opposing utilitarian theories in the 
field of well-being theory/research, including with regard to Martha Nussbaum’s 
theory of capabilities. It offers a broader understanding of human well-being and 
social justice (as human flourishing) while its adoption would be able to circumvent 
recurrent problems in VSD (moral overload, naturalistic fallacy). Moreover, flaws 
frequently depicted as intrinsic to an undifferentiated “Capabilitarian” perspective 
(epistemic and integration challenges) that, up to now, impeded its definite adop-
tion in the field of technological design for well-being are amended. As a matter of 
fact, once Sen’s procedural-deliberative framework is applied to validate VSD, most 
of the ethical dilemmas related to human diversity, value pluralism, value conflicts, 
epistemic-moral disagreements that are crucial in democratic settings, could better 
be handled. Likewise, Sen’s approach not only most fruitfully deals with the struc-
tural problems of liberal theories—ethical-scientific paternalism, moral relativism, 
objectivism about well-being—but also unambiguously indicates how an ethical 
framework in similar circumstances should be operationalized. That is, the values 
of ethical and social importance underlying VSD for well-being and/or the norma-
tive ideals behind value-laden applied sciences in specific social environments must 
be designated by means of participatory-deliberative methods. This strategy, fur-
ther based on a “participatory science” ideal, resolves important ethical-democratic 
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shortages since entails extending the participation to the design to a large variety 
of different stakeholders. Similarly, the scientific import of the collective choice 
procedure; namely, the rigor and objectivity-impartiality of the “ethical procedure” 
extrapolating values and principles validating VSD is preserved while the naturalis-
tic fallacy problem is substantially minimalized. It has to do with the kind of knowl-
edge that can be extrapolated by deliberative workshops, focus groups or any other 
experimental technique based on public debate and interpersonal critical scrutiny 
and deliberation. In keeping with later approaches in social epistemology and social 
choice theory, it is believed that although agent-value-context sensitive, the ethical 
group knowledge inferred is cogent, reliable and satisfactorily objective. This is pre-
cisely Sen’s capability approach’s procedural-deliberative tenets (and related meth-
ods) major contribution to VSD: an objective-impartial ethical procedure to select 
meaningful “shared” plural and incommensurable collective values and/or “aggre-
gated” social/public value to validating technological design for well-being in con-
crete social settings. It is because of these ethical and epistemic insights that a VSD 
entailing a “deliberative” conceptual phase can convey on a hierarchy of values 
which can better contribute to superior both scientific and societal goals. All in all, 
Sen’s capability approach could contribute to a superior VSD for several reasons:

First, it stimulates public discussion and deliberation involving a larger variety 
of different stakeholders thus, the concern for all their plural-incommensurable 
values, rational goals of action and vested interests is fostered. Moreover, both 
economic efficiency and fairness-equity questions, asymmetrically important in 
mainstream ethical–political theories, are jointly addressed within the “ethics and 
economics” paradigm that is behind the comparative deontological-consequen-
tialist framework based on capabilities. Here, social/public values validating sci-
ence and technology are established on a case-by-case basis (i.e., agent-context 
dependent) and further tested in the light of the overall social outcomes arising 
from their actual implementation.

Second, in practical applications, a refined VSD espousing Sen’s approach 
evades the rigidity and over-specification of predefined, complete ethical-con-
ceptual frameworks most usually applied to substantiate technological design for 
well-being practices. Indeed, even if committed to a specific ethical view (solving 
main value dilemmas), standard VSD’s intuitions regarding flexibility, versatility, 
adaptability to different contexts or case studies as well as its ability to produce, 
in an accurate and rigorous way, objective and reliable evidential knowledge is 
preserved and further enhanced. Sen’s procedural-deliberative tenets are what 
actually compensate the negative epistemic effects that a large tradition in applied 
sciences associate with the loss of value freedom/neutrality and that regularly led 
to deny the importance of (non-epistemic) ethical-social-political values (thus, 
the importance of VSD!).

Third, differently from standard ethical–political theories searching for universal 
values, Sen’s tenets hints for the adoption of participatory-deliberative methods in 
the design process that increase the concern for contextual specificities, perspecti-
val values and social norms. But while not reducing VSD’s ability to be applicable 
in different settings or case studies; it augments the possibility of obtaining more 
adjusted analyses and policies.
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Fourth, more practicable scientific and societal goals can be identified by assuring 
experts, scientists, designers (the ones applying VSD) a more fundamental role and 
participation since the VSD conceptual phase in which values and goals that need to 
be further embodied technologically are settled. Thus, the alignment between cho-
sen values/goals and embodied technologies could be more “robust” and “evident”.

To conclude, by assuming attractive ideals of human value-based, participatory 
and citizens’ science, this paper has exposed how to plausibly “democratise” a tech-
nological design for well-being adjusted to concrete social environments and aimed 
at delivering highly functional likewise, ethically relevant and socially justified tech-
nologies and high-tech products/artefacts.

Intuitively, a procedural approach to ethics is much more demanding than an ethi-
cal justification based on pre-defined ethical frameworks grounded on a list of fixed 
universal values. Beyond the theoretical-methodological discussion provided by this 
paper, further theoretical and empirical work is needed to test and definitively estab-
lish the appeal and full potential of a refined VSD re-shaped in a procedural ethics 
terms and supplemented by Sen’s capability approach participative-deliberative ten-
ets. A capability-based procedural-deliberative VSD inherently demands multidisci-
plinary teams working together on original case studies since the conceptual phases 
and throughout the entire design process applying the tripartite methodology in suc-
cessive iterations. It rarely happens in practice and likely, it explains why a similar 
ethical view has been—up to now—scarcely considered as a preferential theoretical 
possibility for VSD or in ethics of technology more generally. In the future, perhaps 
also due to the insights provided by this paper analysis, is expected that more applied 
research in technological design for well-being would go in a similar direction.
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