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For Gordon

“Just pull it to the front and lay it down the sides”

Gordon Stewart on the art of re-upholstery, the first and only instruction.



Abstract

The aim of this thesis aim is to open a field of study within RI that
sees aesthetics as playing a central analytical role within daily
decision-making practices in small scale production processes, be
those artisanal working or scientific working situations.

Using and expanding upon the concept of Skilled Visions, the concept
of poiesis-intensive innovation used at the Bassetti Foundation is
developed to form a concept of poiesis intensive responsible
innovation (PIRI). Using case studies, the thesis demonstrates how
the appreciation of beauty through the acquisition of a skilled vision
allows the sharing of a moral framework.

The argument is developed through an analysis of two poiesis
intensive practices, the first situated within a furniture restoration
workshop in Manchester (UK) and the second in a biotechnology
laboratory in Utrecht (NL).
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An Introduction to the Layout of the
Thesis

The aim of this PhD is to open a field of study within Responsible Innovation that
sees aesthetics as playing a central analytical role within daily decision-making

practices in small scale production situations.

The central tenant for this thesis is that beauty represents the art of doing something
correctly, doing it right. The people responsible for producing a beautiful article live
through an apprenticeship period that sees them not only learn the necessary
production techniques, but also understand the decision-making process and the
rationale below in terms of what would and should not be done and more importantly

why.

This concept of getting things right is typical of the artisan community. A finished
piece of work is judged on its aesthetic value, not merely in terms of the skill required
in its production process but also in terms of the choices made during that process.
Each process is different, an individual development that grows out of the wishes of
the customer, the economic restrictions or possibilities that frame each particular
piece, and the shared in-situ understanding born through shared apprenticeship of

whether the job has been done correctly in both technical and ethical terms.

Although this argument is based upon an artisan approach to manufacturing, | argue
that the artisan category can be expanded well beyond the traditional workshop that
comes to mind with the use of such categories. Artisan working practices can be seen
in science laboratories and in high technology engineering, with a host of similarities
of working practices visible only to the skilled eye and understood within the

particular social group.

I would argue that the aesthetics of doing things right, and the ability for that
understanding to be shared through apprenticeship style learning in different contexts,



is one driving force within the decision-making process within any particular setting.
The furniture restorers who see the beauty of a traditionally stitched in horsehair seat,
the 5 lines of stitching and roll edge, the use of a once common but now extremely
expensive raw material and its equally painstaking and laborious techniques, the
calico covering and cotton wadding, all of which is hidden to the customer, sees a job
done right. Days of hidden work are on show to trained eyes; a moral judgement

shared and enforced.

Therefore beauty and ethics are related, the ethics are embedded in the beauty.

In this thesis | argue how these considerations play a part in the development of the
concept of responsible innovation (RI). The concept of getting things right is a
fundamental idea, not only for a furniture restorer or piano repairer, but also for a
biotechnology professor conducting research in a laboratory, or an engineer designing

a prosthetic limb.

| argue that this (getting things right, doing things correctly) is a fundamental
argument at the core of the debate on responsible innovation. As this thesis seeks to
demonstrate, the argument surrounding responsible innovation has not developed this
fundamental concept, but as chapter 2 describes has largely focused on governance.

However the idea of getting things right is a fundamental core principle for RI.

This idea has been present within the working practices and fields of action employed
by the Bassetti Foundation since its inception. Early arguments within the group of
interested parties that gathered to lay its foundation stone in Alz as described in
chapter 3 can be seen reflected within the literature that has developed over the years
that accompanied the growth of the concept of RI. | argue that the intuition expressed
at that fundamental moment and meeting and that runs through the history of the
Bassetti Foundation's work and engagement forms a core concept for the study of RI,
and that if Rl is to be fully understood it must be analyzed through aesthetic

judgements made in skilled and shared situations.



In order to develop this argument the thesis is structured as follows:

Chapter 1 offers an overview of how Rl is perceived today. The most commonly used
definitions are analyzed in terms of their provenance and the purposes that they were
written for. Variations are described in terms of the aims of those who have produced
them and the effect of their use and implementation is also discussed. A history of the
development of the argument from its roots in technology assessment is also sketched,
and the fundamental differences between various streams of definition articulation

and implementation are explained and contrasted.

Chapter 2 is a summary of an extensive literature review that traces the development
of RI as the focus of academic study, describing several particular fields of research

interest and following them through time to the present.

Chapter 3 is an investigation into the use of the concept by the European Commission,
particularly its positioning within the various FP 6,7 and 8 funding calls. The chapter
offers a thorough description of the development of the concept within the institution,
before addressing the work of its architect in the field of policy-making on a European
level Rene Von Schomberg. The chapter includes transcription and analysis of
conversation between Von Schomberg and myself, allowing an insider's perspective
on the use and development of the concept within European policy making and

research funding.

Chapter 4 describes the work of the Bassetti Foundation and its role in the
development of the concept of RI. The analysis is based upon a series of recorded and
transcribed interviews with President Piero Bassetti and documents from the bassetti
Foundation archives. The chapter concludes with an analysis of the minutes of the
first and seminal meeting held on behalf of the Foundation in Alz, drawing
comparisons between the issues that were addressed at that meeting with future

developments in the field of RI.

Chapter 5 expands upon the concept introduced in chapter 4 of poiesis-intensive



innovation, addressing issues of situated learning and skilled visions. The rationale for
the case studies is described and methodology discussed. My own interpretation and
development of the Bassetti Foundation concept of poiesis intensive innovation is
developed, offering the concept of Poiesis intensive Responsible Innovation, a

concept that is tested in the case studies that follow.

Chapter 6 is the first of two case studies. This case study involves a furniture restorer
working in Manchester (UK). The case study revolves around ideas of beauty,
organization and doing things the right way. The analysis is based upon fieldwork and
recorded interviews, and is designed as a test bed for an analysis of the relationship

between beauty and ethics.

Chapter 7 is the second case study. This study is based upon interviews carried out in
Utrecht (Netherlands) within a biology laboratory at the University of Utrecht. The
laboratory specializes in the design and build of living implants for regenerative
medical use. The 3D printing of human cells and development of bio-inks are the
laboratory Director's specialty. The second case study is compared and contrasted to
the first, and arguments surrounding similarities and differences are analyzed in terms

of bricolage and organization.

Chapter 8 is the concluding chapter. It draws together the central arguments of this
thesis, demonstrating that the motions acted upon in the founding moments of the
Bassetti Foundation were in fact those taken up by the wider Rl community as it grew,
demonstrating the position of the Foundation as visionary in its day. The concept of
poiesis-intensive innovation is summarized, as is that of poiesis-intensive responsible
innovation and its use as an analytical tool for the investigation of the relationship
between responsibility and everyday working practices. It concludes with a
description of the findings of the two case studies, demonstrating the similarities and
differences between the working practices and their relationships to Responsible
Innovation, including the influence of the concept of beauty as a measure of doing

things right.
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Chapter 1
Responsible Innovation

The terms Responsible Innovation (RI) and now Responsible Research and
Innovation (RRI) are currently in use across the academic field and within many
policy documents. The terms are however relatively new, coming to prominence in
these fields in the middle of the last decade (de Saille 2015). The aim of this chapter is
to explain its provenance, how it has been defined, its use and to investigate the

academic history behind the term.

The chapter begins with an overview of current definitions as in use today in
academic literature, before looking at the historical development of the concept
through the actors involved. The concept is very much seen as having developed in
Europe (Guston et.al, 2014), but as this chapter will demonstrate there have been
several important developments led by US based institutions and academics. The
focus of this thesis is the term's development in Europe, as it has become
institutionalised within both the European Commission and several different funding
bodies, but it will also contain an analysis of on the various US actors' roles in its
development and in particular its importance for the spread of the concept through

academic literature.

Definitions of a Concept under Development

As noted above, the concept of RI and the related RRI form is relatively new. As a
new and developing concept, there is no single definition in use in academic
literature, but a series of definitions that all aim to define the concept in its broadest

terms from the positions of the authors of each definition.

11



Rene Von Schomberg

The most widely quoted definition in use at the time of writing is that of Rene Von

Schomberg, who describes RI as:

“a transparent, interactive process by which societal actors and innovators become
mutually responsive to each other with a view to the (ethical) acceptability,
sustainability and societal desirability of the innovation process and its marketable
products (in order to allow a proper embedding of scientific and technological

advances in our society).” (Von Schomberg, 2011, p.9)

\Von Schomberg has worked for many years within the European Commission, and his
definition shows the reflective input of this role. His influence within the commission
in terms of its adoption of the concept of RI is unparalleled, having first introduced
the language and having later built conferences and meetings around the development
of the concept, guiding its implementation within a series of calls for funding. This
argument will be addressed in greater detail in chapter 3 in this thesis, in a section
dedicated to Von Schomberg and his work both within academia and the European

Commission.

The influence of Von Schomberg's working history in TA is also visible in this
definition, with its openly stated aim of accepting the guidance of the process with an
aim or goal in mind of a presumed innovative result (Oudheusden, 2014). These goals
are reflected in the aims that underpin Von Schomberg's arguments of the needs for
normative anchor points within the development of RI processes, a subject that will be
addressed further in chapter 3, dedicated to the development of the concept within the

European Commission.

The definition reflects von Schomberg's interest in working towards the right impacts
for society of science and innovation. This interest is grounded and influenced by

various EU public policy statements that aim to promote responsible innovation and

12



aims to address the Grand Challenges facing the institution today (EC, 2011, EC,
2012, EC, 2013). He also refers to the Lund Declaration's aims of promoting research

that will bring positive benefits for society as a whole (Lund Declaration, 2009).

\Von Schomberg develops a framework for RI around his definition, arguing for the
need for normative anchor points for both the product and the process of innovation
that they must be sustainable, ethically acceptable and socially desirable. This will be
further described in chapter 3 as part of a discussion about his proposed matrix for

responsible innovation.

Stilgoe, Owen & MacNaghten

A second widely used definition is that of Stilgoe, Owen & MacNaghten:

“Responsible research and innovation means taking collective care for the
future, through stewardship of innovation in the present” (Stilgoe, Owen &
MacNaghten, 2013, p.3).

This is a broader definition that looks towards what Stilgoe describes as the
'democratic governance of intent' (Stilgoe, 2011) and the principal of 'science for
society' as proposed by the authors themselves in an earlier publication. (Owen,
Macnaghten and Stilgoe, 2012).

The definition is presented in an article that goes on to outline 4 dimensions of RI, the
authors arguing that to innovate responsibly entails a collective and continuous
commitment to being:

anticipatory (describing and analysing both intended and potentially unintended
impacts); reflective, (on underlying purposes, motivations and potential impacts);
deliberative (inclusively opening up visions, purposes, questions and dilemmas);
responsive (a collective reflexivity process sets innovation direction and influences its
trajectory) (Stilgoe, Owen & MacNaghten, 2013, p.38).

13



This description of RI almost in pillar format has been influential on an EU level, with
the European Commission presenting a working definition based on a similar set of
pillars. The EU defined pillars will be further analyzed in Chapter 3.

For Stilgoe et.al the proposed pillars are explained as follows:

Anticipation

The call for anticipation comes from both academic circles (Wynne, 1992, Wynne,
2002, and Jasanoff, 2003) with interest mainly in the social and political stakes
involved in scientific programs, and from environmental and other political concerns
(Toffler, 1970, Carson 1962). Stilgoe, Owen & MacNaghten argue that anticipation
involves systematic thinking aimed at increasing resilience, while revealing new
opportunities for innovation and the shaping of agendas for socially-robust research.
The authors propose methods of foresight, technology assessment, horizon scanning

and scenario planning in order to promote anticipation within the process.

Reflexivity

Following Wynne, the authors argue for the need for institutional reflexivity in
governance (Wynne 1993). They argue that reflexivity means reflecting upon one's
own activities, commitments and assumptions, while being aware of the limits of
available knowledge and bearing in mind that a particular framing of an issue may not

be universally held.

Inclusion

The inclusion of new voices in the innovation process is seen as a legitimating force.
The authors call for the inclusion of consensus conferences, citizens’ juries,
deliberative mapping, deliberative polling and focus groups in order to bring the
broadest public possible into the research process (see Chilvers, 2010 for further
discussion of these techniques, and the description of the Bassetti Foundation work in
partnership with the Regional Government of Lombardy on the creation of the Open

Innovation Portal, and inclusion of consensus conferences within regional legislation

14
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described in chapter 4 for a practical examples). The authors also raise the issue of
gender inclusion as a positive goal, but also point to power relations within public
participation projects as a problematic to be addressed.

Responsiveness

The authors argue that Responsible innovation requires a capacity to change shape or
direction in response to stakeholder and public values and changing circumstances,
arguing that an RI approach should work towards making systems as responsive as
possible. Responsiveness is seen as two-fold, involving both answering questions and
reacting. The authors conclude by stating that responsiveness involves responding to

new knowledge, views, norms and perspectives as they emerge.

Developing the Framework

In 2013 Jack Stilgoe, Richard Owen and Phil Macnaghten published an open access
article in the Research Policy journal entitled Developing a Framework for
Responsible Innovation (Stilgoe, Owen and Macnaghten, 2013). This was to become a
seminal article for the authors and the RI field as it describes the development of the
definition cited above in further depth. The article is divided into 3 parts.

Part 1 is an introduction that raises several historical and philosophical questions
related to issues surrounding RI, offering a description of the development of ideas
surrounding the theme as described in further detail in this thesis. This section also
goes on to raise the question of a new scientific governance that takes into account the

question of RI within its structure.
Part 2 is entitled ‘Four Dimensions of Responsible Innovation', and the authors firstly
offer their own definition of Responsible innovation before moving on to the

dimensions cited above.

The 4 dimensions (anticipation, reflexivity, inclusion and responsiveness) are

presented in a table, with the authors stating that these dimensions provide a

15



framework for raising, discussing and responding to RI related questions.

The authors describe their dimensions in detail: Under anticipation they call for
improved anticipation in governance, describe the limitations of risk based models
and push the actors involved to pose the question of “what if?”. They also point to the
problem of responsibility in hype (a realistic presentation of the possible advantages
of a development tract) and offer the examples of upstream public engagement and
Constructive Technology Assessment as two techniques that involve anticipatory
discussions of possible and desirable futures. They also point to Real-Time
Technology Assessment as another model of anticipatory governance (Guston, 2013),

and raise the idea of scenario planning as a possible approach (Cassia et.al, 2011).

Whilst addressing inclusion the authors offer a critique of public engagement
practitioners, and raise questions of power relations within the organization of
dialogue (for further discussion see Blok, 2014), but argue that public engagement
although imperfect, politicized and uneven, must be seen as a good in itself. This is a

topic that several RI authors have addressed (see Li et.al, 2015 for further discussion).

The responsiveness section explains the institutional integration of the 4 dimensions.
The authors argue that if responsible innovation is to be responsive, it must be
situated in a political economy of science governance that considers both products and
purposes, reflecting the movement from TA to RI as described in the following

section of this chapter.

The final section of Part 2 is entitled 'Integrating the dimensions of responsible

innovation'.

The authors state that responsible innovation requires the embedding of their
dimensions into governance, connecting as an integrated whole. Therefore an
institutional commitment to a framework that integrates all four dimensions is vital,

and as such a piecemeal process is insufficient.

16



Part 3 is a case study that the authors participated in, and that provides the
underpinning for their definition and the development of the framework. The case in
question is the Stratospheric Particle Injection for Climate Engineering (SPICE)
project’, funded by the Engineering and Physical Sciences Research Council
(EPSRC)?. The authors worked alongside the project, allowing them to develop,
embed and develop their framework. The authors offer an overview of the project and
the socio-political context for the case study before moving on a section entitled
“Embedding the dimensions of responsible innovation within SPICE”. This case
study has become one of the most important within the field of RI, and a model for
other research projects (Asantea, Owen and Williamson, 2014, Van de Burg and
Swiersta, 2013).

The process of the authors’ embedding involved the development of a stage gating
system based upon the dimensions described above. The operation of the decision
gate involved an independent panel evaluating the SPICE team's response to proposed
criteria, leading to recommendations to the Research Councils whether the testbed

should proceed and, if so, under which conditions.

The criteria are as follows:

1. Risks identified, managed and deemed acceptable

2. Compliant with relevant regulations

3. Clear communication of the nature and purpose of the project

4. Applications and impacts described and mechanisms put in place to review these
5. Mechanisms identified to understand public and stakeholder views

The authors argue that the EPSRC created the institutional conditions that allowed the

testing of these new governance mechanism, and were willing, with leadership from

1 https://www.epsrc.ac.uk/newsevents/news/spiceupdateoct/ for description of the project
2__https://www.epsrc.ac.uk/ for further explanation of the organization and its work
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senior staff, to interrogate their own institutional responsibilities, leading to

institutional reflexivity (Stilgoe, Owen and Macnaghten, 2013).

As the project developed the authors argue that this level of debate seems to have
effected proceedings, with the test-bed (testing of a small scale distribution system
using a balloon) being postponed upon advice from stage gate panel. They argue that
the symbolic and political implications of the test were also realized as a result of

external voices entering the debate and further adding to discussions.

During preparation for a stage gate presentation a patent was discussed that had been
filed by a co-investigator, leading to discussions of a conflict of interest. The debate
led to the testbed being postponed and eventually cancelled, with both the conflict of

interest and related regulatory issues cited as potential problems.

The authors clarify that it was the SPICE team that chose to cancel the test

themselves, it was not an external order either from above or from a funding body.

The paper concludes with a reflections section in which the authors arguing that the
responsible innovation approach introduced reflection, anticipation, inclusive

deliberation and responsiveness, influencing the direction of the research conducted.

The authors describe both the achievements and limitations of their approach, warning
against the institutionalization of the phrase and process. They state that they are also
aware that their involvement in the project came about after it had already been
funded and given the institutional go ahead, and that involvement in these processes is
necessary in a move towards responsible innovation. In the years following the
publication of this article RI has moved into a great deal of funding bodies’ thinking.
The example of the inclusion of RI into the FP6, FP7 and Horizon 2020 research
funding calls for project applications as described in chapter 3 of this thesis
demonstrate this, as does the inclusion of the concept into future research funding
requirements of the EPSRC itself in the UK.

Hankins and Grasseni

® The EPSRC publishes a Framework for Responsible Innovation document
https://www.epsrc.ac.uk/research/framework/ last accessed 27-03-2017
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This definition is proposed on the basis of a working collaboration with Cultural
Anthropologist Cristina Grasseni®. We offer a definition that attempts to expand upon
the Stilgoe et.al definition cited above in consideration of the concept of local

processes situated within a “glocal” situation:

“Responsible (research and) innovation means taking collective care for the
future through a reflexive process within which all interested actors contribute to
responsible choices within a “glocal” and topical context”. (Hankins and Grasseni,

forthcoming)

This definition demonstrates interest in local production of both artefacts and of
knowledge, and offers the foundations for the case studies of this thesis found in
chapters 6 and 7. The fieldwork that this definition is drawn from brings the personal
knowledge and community of practice of those working within the innovation process
to the fore, using arguments of situated learning as apprenticeships into ethical and
moral formation (Bijker, 2010, Pinch, 2010 and Ingold 2010). These arguments will
be dealt with in further detail, alongside the rational for their application to the case

studies in chapter 5 of this thesis.

The definition was developed during my dedicated research time for this PhD, spent
with small businesses and organizations within which an artisan approach to
innovation can be seen. Living and working in an artisan environment led to the
development of a practice-led understanding of responsible innovation - rather than
the more theoretical or normative concepts offered in RRI studies and by policy-
makers. The influence of the Bassetti Foundation concept of poiesis-intensive
innovation can be seen within this approach, with responsibility embedded in the
beauty and functionality of the artefact produced. The background and early
development of the concept of poiesis-intensive innovation is further described in
chapter 4, and its methodological implications for the case studies in this thesis in

chapter 5. It is further expanded upon within the case studies leading to the proposal

* https://www.universiteitleiden.nl/en/staffmembers/cristina-grasseni#tab-1
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of a poiesis-intensive responsible innovation model in the concluding remarks of this

thesis.

Through this definition we argue that the type of holistic conception of RI represented
in the working definition above makes sense to people working within small scale
working environments, leading to an aesthetics of responsibility that is grounded in a
particular type of society, in this case those implementing artisan style working
practices within their work and research.

This leads us to conceptualizing a responsible system within which responsibility is
not an abstract normative principle but rather a shared practice regarding peer-actors,
processes and objects of their design. To this embedded notion of responsibility we
argue the need to add the conditions surrounding production, such as norms, market
dynamics etc., but we argue that norms and market regulations should not be the

source of RI itself. It should be developed from within a system of practice.

Reflecting the argument of this thesis, we go further than just acknowledging that
craft embeds qualities into products that are then recognized by the market (see
Callon et al 2002) but argue that the production of foundational knowledge about RI
is facilitated through practice. This does not necessarily exclude the idea that it can be
governed or that it can be an object of scrutiny by third-parties such as bureaucracies.
It does however mean that scrutiny by peers in a review process would feed on
sharing such foundational, practice-based knowledge. We use the concept of bricolage
as developed by anthropologist Levi-Strauss, who states that “the ‘bricoleur’ also, and
indeed principally, derives his poetry from the fact that he does not confine himself to
accomplishment and execution: he ‘speaks’ not only with things, but also through the
medium of things: giving an account of his personality and life by the choices he
makes between the limited possibilities” (Levi-Strauss, 1962, p.14).

This argument is also closely linked to Sayer's concept of Lay Normativity (Sayer,

2011), as the production process of the artefact reflects and represents the norms of

those producing it. I would argue that the process and artefact itself embody these
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norms, constituted through a decision-making process based upon a shared

understanding of such norms within the work-place.

The development of this definition is further discussed in chapter 5 and developed in
the case studies, in which I argue (following the rationale above) that RI process can
be embodied in the process and the product, and that a skilled practitioner learns to
see and appreciate this in the aesthetics of the final product, building upon Grasseni's

definition of “skilled visions” (Grasseni, 2007).

van den Hoven

Jeroen van den Hoven offers the following definition:

Responsible Innovation is an activity or a process which may give rise to
previously unknown designs pertaining either to the physical world (e.g., designs
of buildings or infrastructure), the conceptual world (e.g., conceptual frameworks,
mathematics, logic, theory, software), the institutional world (social and legal
institutions, procedures and organization) or combinations of these, which —when
implemented — expand the set of relevant feasible options regarding solving a set
of moral prob/ems . (van den Hoven, 2013, p.80).

The basis of van den Hoven's definition is his concept of moral overload (van den
Hoven, 2013, p.77). Moral overload is a situation in which a designer or engineer has
many objectives for the design in question. An example might be the need for privacy,
user friendly capability, sustainability and cost. The designer/innovator has the moral
obligation to adhere to all of these wishes, but achieving them together may be
difficult to obtain. The author argues that an innovation that may lead to achieving all
or a majority of these aims in the future leads to a moral obligation to innovate in the
present. A responsible innovation is therefore an innovation that improves on the
present situation of moral dilemma in that it creates a situation of maximizing gain for

the highest number of moral objectives.
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This definition is not broadly cited within the RI literature. It does however form the
basis of the Delft University online course, Responsible Innovation: Ethics, Safety
and Technology How to deal with risks and ethical questions raised by development
of new technologies® and van den Hoven's concept of Value Sensitive design (van den
Hoven, 2013). | describe these matters in greater detail in my description of this

course in chapter 2 of this thesis.
Pavie and Carthy

Xavie Pavie and Daphne' Carthy offer a further but once more not well cited

definition:

” Responsible-innovation is an iterative process throughout which the project s
impacts on social, economic and environmental factors are, where possible,
measured and otherwise taken into account at each step of development of the
project, thereby guaranteeing control over, or at least awareness of, the
innovation's impacts throughout the entire lifecycle. In the case of impacts
which are not accurately measurable prior to the launch but are considered to
potentially become critical risk factors once the project is on the market, a
number of hypotheses should be formulated in order to be tested post-launch
to determine whether the product should be re-integrated into a previous step
of the process for amendment aiming to minimize negative impacts.” (Pavie
and Carthy, 2013, p68)

This definition is based upon questioning how to implement RI across an
organization. The authors take a technical approach in their analysis of the innovation
system, in a publication that is aimed at the business community. The publication
cited above attempts to offer a kind of work manual approach for a working public.
The authors work in marketing and innovation, the definition serving in teaching in a

business school environment. It is rarely cited in broader Rl academic literature.

5 EdEX offer the Delft University course online at https://www.edx.org/course/responsible-
innovation-ethics-safety-delftx-ril01 last accesses 20-03-17
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Overview of Definition Backgrounds

These various definitions reflect broad fields found within RI research. The Von
Schomberg definition can be seen as representative of the approach taken by policy-
makers. As touched upon above and expanded upon further in chapter 3 of this thesis,
the European Commission has taken the concept of RI and applied it throughout its
funding strategy in a cross cutting manner. The definition reflects some of the
particular EU approaches in its use of the concept of social desirability, relating to the
“Grand Social Challenges narrative” set forward as EU policy®. The definition also
refers to products, a reflection of the position set out in the 1957 Treaty of Rome’ that
innovation must work for the betterment of the EU economy, therefore the
responsibility concept sits within a broader economic imperative. The inclusion of
the innovation process as well as any marketable products lays the groundwork for the
implementation of a funding system that applies RI as a criteria for project funding,
much of which can be seen in the text of the 2009 Lund Declaration that called upon
Member States and European Institutions to focus research on the grand challenges of
our times by moving beyond rigid thematic approaches and aligning European and

national strategies and instruments (Lund Declaration 2009)2.

The Lund Declaration was the end product of a conference on research and innovation
held in Lund, Sweden. The conference was hosted by the Swedish Presidency of the
Council of the European Union, and approximately 350 researchers, policy makers
and representatives from industry and research funding institutions participated. The
participants agreed on a declaration published later in the year stating that European

® The societal chllanges are described on the EC Horizon 2020 website
https://ec.europa.eu/programmes/horizon2020/en/h2020-section/societal-challenges last accessed
20-03-17

" Treaty of Rome download
http://ec.europa.eu/archives/emu_history/documents/treaties/rometreaty?2.pdf last accessed 20-03-17

8 The Lund declaration can be downloaded here
https://www.vr.se/download/18.43a2830b15168a067b9dac74/1454326776513/The+Lund+Declarati

on+2015.pdf
last accessed 24-02-2017
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research policy should focus on global ‘grand challenges' such as climate change,
water shortage and pandemics. The views presented can be seen reflected within EU
research funding policy today, a topic that | will expand on in the following section of
this chapter®.

The Stilgoe, Owen and MacNaghten definition was broadly designed for use by the
UK Research Councils and the scientific communities they support, and is based upon
a set of questions that were drawn out of an analysis of public debate on Science and
technology. This analysis was based upon the experience of involvement in 17 UK
public dialogues, with the authors drawing particular attention to the results of
categorizing questions as to whether they referred to innovation process or final
product (Macnaghten and Chilvers 2013). This reflects the funding body standpoint
on the implementation of responsibility awareness within the research process as a

means rather that addressing ethical issues as products.

The Grasseni-Hankins definition is very much drawn from our joint experiences
working with the Bassetti Foundation (to which chapter 4 of this thesis is dedicated)
and the fieldwork carried out in the UK and Netherlands as part of this PhD.

The van den Hoven definition must be seen within the framework of the Dutch NWO
(Nederlandse Organisatie voor Wetenschappelijk Onderzoek)'®. This is the Dutch
Organization for Scientific Research, an independent funding body. Jeroen van den
Hoven was the founder and until 2016 Programme Chair of the Responsible
Innovation Program, funded through the NWO™. This program grew out of the Ethics
and public policy Program (Ethiek en Belied) through which the foundations of the
new program were laid in discussion between 2003 and 2007, and involves a broad
partnership between Ministries, NGO's, universities and the private sector (van den
Hoven 2014, p.4).

® For further information about the conference see the EC CORDIS website
http://cordis.europa.eu/news/rcn/31013 en.html last accessed 24-01-2017

19 Further explanation of the work of the NWO can be found on its website: http://www.nwo.nl/over-
nwo/wat+doet+nwo Last accessed 24-01-2017.

! The Research Council on Responsible Innovation website has further details
http://www.nwo.nl/en/research-and-results/programmes/responsible+innovation Last accessed 24-
01-2017

24


http://cordis.europa.eu/news/rcn/31013_en.html
http://www.nwo.nl/over-nwo/wat+doet+nwo
http://www.nwo.nl/over-nwo/wat+doet+nwo
http://www.nwo.nl/en/research-and-results/programmes/responsible+innovation

Definitions in Non-academic Use

There have also been non-academic definitions published in different environments.
In 2013 an Expert Group to the EU’s Directorate General for Research and Innovation
produced a working definition in their report, although it is much less known in the

academic literature:

“Responsible Research and Innovation (RRI) refers to the comprehensive
approach of proceeding in research and innovation in ways that allow all
stakeholders that are involved in the processes of research and innovation at an
early stage (A) to obtain relevant knowledge on the consequences of the outcomes
of their actions and on the range of options open to them and (B) to effectively
evaluate both outcomes and options in terms of societal needs and moral values
and (C) to use these considerations (under A and B) as functional requirements
for design and development of new research, products and services. The RRI
approach has to be a key part of the research and innovation process and should
be established as a collective, inclusive and system-wide approach”. (Sutcliffe,
2011, pp.55-56)

This definition shows several similarities to the Von Schomberg definition above, a
fact that is unsurprising given the link between the report and Von Schomberg
himself, at that time working within DG Innovation and very much being the major
promoter of the concept of RRI. Both definitions are aimed at the process of
innovation, its inclusiveness and use. For greater detail see the section on this report

in chapter 3 of this thesis.
The European Foundation Centre (EFC), an EU-based philanthropic organization that
works directly for EU policy-makers also produced a working definition of RRI in

2012 that summarizes the above in non-academic English:

“Building on the success of Science in Society projects in engaging the general
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public and civil society in debates around science, RR&I aims to go one step
further and engage all societal actors — from researchers through policy makers,
to citizens, businesses, etc. — to work together throughout the research and
innovation process in order to ensure that the results meet the needs of the world

we live in”"*?,

Academic and Societal Roots of the Rl Concept

Several authors argue that the roots of Rl can be found in anticipatory governance
strategies (Barben et al., 2008, Karinen and Guston, 2010) and Technology
Assessment (Grunwald, 2014, Stilgoe et.al. 2013).

These authors argue that the concepts and working practises surrounding Rl and RRI
can be seen as having developed from the idea of anticipatory governance and its later
derivatives. The language of anticipation and governance can be found across the
entire swathe of Rl and RRI literature.

As Hilary Sutcliffe points out in the report cited above commissioned for the EU

Directorate general of Innovation:

“RRI is about trying to get better at anticipating problems, taking into account
wider social, ethical and environmental issues and being able to create flexible
and adaptive systems to deal with these unintended consequences. This is
sometimes called ‘Anticipatory Governance’”. (Sutcliffe, 2011, p.3)

The concept of anticipatory governance has been greatly developed by David Guston,
a leading name in RI as the Founding Editor in Chief of the Journal of Responsible

Innovation®® and Director of the Virtual Institute for Responsible Innovation®*.

2 The EFC website can be accessed here: http://www.efc.be/ although the definition page is no longer
available. It remains widely cited however.

3 The Journal of Responsible Innovation online http:/www.tandfonline.com/toc/tjri20/3/2?nav=tocList
last acessed 20-03-17

Y The VIRI is hosted by Arizona State University https://cns.asu.edu/viri last accessed 20-03-2017
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In the abstract for his article Understanding Anticipatory Governance, David Guston
describes anticipatory governance as “a broad-based capacity extended through
society that can act on a variety of inputs to manage emerging knowledge-based
technologies while such management is still possible” (Guston, 2008, p.1) . The
example used is taken from the early history of the National Nanotechnology
Initiative in the United States, within which the particular form of anticipatory
governance that Guston describes involved building capacity in foresight,
engagement, and integration. As Guston explains, the concept is not without its critics
(Fuller, 2009, Nordmann 2007), and can be traced back through two major strands,
the first associated with public administration and management (e.g. Bachler, 2001),
while the second associated with authors in environmental studies and policy (e.g.
Gupta, 2001).

The use of the word anticipatory in the title is not however depicted as being similar
to foresight or prediction. An analogy is drawn with weight lifting or training in a
gym. The exercises practised by an individual are not aimed at preparing him or her
for a single event in order to overcome a particular hurdle, but to prepare them to
confront the unknown challenges that lie ahead. It is a form of preparation, thus
anticipatory governance is ‘“more about practising, rehearsing, or exercising a
capacity in a logically, spatially, or temporally prior way than it is about divining a
Sfuture” (Guston, 2014, p.226).

TA as an example of anticipatory governance

Technology Assessment (TA) strategies are based upon the argument that new forms
of technology will bring about societal change that will be much broader than that
which may be of interest to the developers themselves, and therefore should be
assessed by expert bodies. The concept emerged in the 1970's through the
development of advisory roles (Bimber, 1996), with the aim being to bring about the
mitigation of risk in relation to new technologies through the intervention of expert
bodies that would report to political bodies in authority. The R&D stage of these

technological innovations was addressed later however with the development of
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Constructive Technology Assessment (CTA) which opened a new route into looking
further up the developmental chain of the innovation process (Smits and Den Hertog,
2007, Rip et.al., 1995).

These developments are influenced by what has become known as the Collingridge
Dilemma (Collingridge, 1980). The Collingridge Dilemma is a double bind problem,
bringing up two conflicting realities for a situation that both effect action and
outcomes. The dilemmas are of information and power: in order to assess impact we
need information about an innovation, but the further we move up the innovation
chain the less information is available. Information comes with the development of
the innovation. But as the innovation is developed it becomes more difficult to adjust
due to the problem of power, the political and financial interests involved become

ever more entrenched, all of which makes adjustment and change more difficult.

Grunwald argues that the roots of TA and later CTA lie in a growing critique of
innovation that developed in the 1960's (Grunwald, 2014b). The questioning of
technology was brought about by an expansion in the realization that technological
progress brought unintended consequences, as seen through environmental problems
and catastrophes, which also leads to a negative effect on economic growth. This
awareness can be seen as leading to a move beyond the aim of warning of possible
problems and into shaping technology at an earlier stage, and the development of new
models of anticipatory governance (Barben et al., 2008, Karinen and Guston, 2010)
such as Constructive, Real-Time and other forms of technology assessment (Rip et al.,
1995, Guston and Sarewitz, 2002, Grin and Grunwald, 2000), upstream engagement
(Wynne, 2002, Wilsdon and Willis, 2004), value-sensitive design (Friedman, 1996,
van den Hoven et al., 2012) and socio-technical integration (Fisher et al., 2006,
Schuurbiers, 2011). All of these forms can be seen as underpinning the modern
concepts of Rl and RRI.

The following series of explanations demonstrate how they develop into or expand the

argument of anticipatory governance.
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Constructive Technology Assessment or real time TA

Constructive or real-time technology assessment (CTA) is an attempt “to broaden the
design of new technologies” through the “/f]eedback of TA activities into the actual
construction of technology” (Schot and Rip, 1996, p.252). The aim is to move the
assessment of the technology further up the development chain, in order to be able to
address issues before the process becomes too embedded and the aims and structure
difficult to adjust. The process involves socio-technical mapping and dialogue
between producers and consumers, and is embedded in the knowledge creation
process itself. Its methodology includes the use of reflexive measures such as public
opinion polling, focus groups, and scenario development to elicit values and explore
alternative potential outcomes for technologies under development. It also favours the
incremental development of technologies in order to more easily manage any possible

negative effects upon society.

A well-developed case study is that of Socio Technical Integration Research (STIR)
developed by Erik Fisher™ which leads to the Fisher's explication of midstream
modulation (Fisher, 2007). The approach involves the placing of social scientists into
natural science settings, and engages the natural scientists in critical reflection about
their assumptions and processes. The discussions are mediated through a semi
structured decision protocol, resulting in the drawing of three typologies of
modulation: de-facto modulation, reflexive modulation and deliberative modulation.
The process involves the mapping of social and institutional relationships within the
setting, and the feedback generated aims to problematize these relationships and
practices. This leads to changes in strategy, material practices and the direction
research may be pushed along (Fisher 2007). This is further discussed below, but
represents a long terms case study and development of the ideas of Constructive

Technology Assessment.

Upstream Engagement

1 STIR is an International Laboratory Engagement Study based at ASU
https://cns.asu.edu/research/stir last accessed 20-03-2017
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The underlying theme with upstream engagement (Fisher et.al., 2006) is the need to bring
in the broader public into the research process at an early stage. Its proponents aim is that
societal aspects brought in by the broader public become additional design criteria
within research and innovation processes (Willis and Wilsdon, 2004). Proponents argue
the need to expose the underlying assumptions that underpin the research and
methodology to public scrutiny. Within this approach the argument is adopted that
scientists have a moral obligation to be clear and communicative with the general public
about their work, in the belief that this will lead to a broader based steering of the
processes involved. This idea has also been the subject of criticism, both from within the
scientific community who question the rational of bringing in a non-expert public (Tait,
2009) and within the Rl community who raise issues of the politics and power
relations within public participation methodologies and their real possibility of

succeeding in bringing in a broader voice (Wynne, 2006).

Value Sensitive Design

As previously noted, the concept of Value Sensitive design (Van Hoven, 2013) is
based upon the idea that a designer suffers from a situation of moral overload. He or
she has competing goals and criteria, all of which must be addressed. A product must
be sustainable in its build, strong and durable but also cost effective, it must be user
friendly but also respect issues of security and privacy. Proponents argue that
strategies to maximize the values in these competing categories within the design
process can build the values into the product. These moral arguments have to be
embedded into the design process, shaping the affordances and future uses of the end

product, nudging the user along a preferred path of use for the product involved.

This approach is based upon the idea that technological systems are the product of a
long series of design choices, some conscious and others not. Some are however
inserted for what we might see as less legitimate reasons, to benefit the engineer or
the company, due to financial pressures or a host of other possibilities. This argument

states that social and moral values should be central to design, and advocates the
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modelling of moral imperatives in order to help designers in their task.

Socio-technical integration

As noted above the best documented case studies and approaches can be found within
the long-time US based STIR Project cited above. The STIR Socio Technical
Integration Project is based in Arizona State University and directed by Erik Fisher®®.

The STIR approach consists in bringing social scientists and the humanities into
laboratories in order to collaborate within different technological development
projects to increase the width of voices heard and conversations had within these
particular settings. The aim of doing so is to draw out understandings and finally
respond to societal wishes through adjustment in the research process. The broad aim
is not only to understand and control unintended consequences, but to bring broader
considerations into the process when it can still be modified. The concept of

midstream modulation as described above is central to this approach.

The following aims and objectives are taken from the website cited above:

Identify and compare external expectations and demands for laboratories to engage in
responsible innovation;

Assess and compare the current responsiveness of laboratory practices to these
pressures;

Investigate and compare how interdisciplinary collaborations may assist in

elucidating, enhancing or stimulating responsiveness.

Doctoral students base their studies on a protocol developed by Fisher during a
previous laboratory engagement study. This study provides evidence that such
activities enable laboratory work to become more sensitive to its potential societal

implications, without compromising the research itself, education or strategic goals.

16 See the STIR website https:/cns.asu.edu/research/stir. Last accesses 31-01-2017
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The aim of the STIR project is to investigate whether these results are applicable

across a diverse and globally distributed range of labs and if so, how?

The intellectual merit of the STIR project consists in its extension of the laboratory
study as a basis for interdisciplinary collaborations; its timely and comparative
investigation of emerging international pressures on research; its multi-sited
investigation of the capacity for a diverse set of laboratories in 10 different countries
to participate in responsible innovation; and the globally engaged and communal form
of graduate education that it will pilot and for which it will establish a platform.

An overview of governmental TA organizations

Various governmental organizations whose scope is to carry out technology
assessment have been founded in recent decades, predominantly in the post war years
as a reaction to the development of nuclear technology. The following overview is not
meant to be exhaustive, but to give an idea of how governments have sought to
address the problems of societal interest and involvement in the development of

technology.

The USA Office of Technology Assessment (OTA)

The Office of Technology Assessment (OTA) was an office of the United States
Congress, in operation between 1972 and 1995. The purpose of the OTA was to
provide Congressional members and committees with objective and authoritative
analysis (in the form of technology assessment) of the complex scientific and
technical issues of the day. At the time it was widely hailed as a leader in practising
and encouraging the delivery of public services in innovative format, including early
involvement in the distribution of government documents through electronic
publishing. As we will see below, its model was extremely influential and copied

around the world*’,

17_http://treasuryota.us/ for full details of the working of the OTA
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Although as noted above the OTA was authorized in 1972 it began its operations in
1974. The foundations were laid in 1969 through mandate from the US National
Academy of Sciences. The mandate called for an emphasis to be given to foresight,
but in practice this became secondary as the OTA found itself having to address

current day concerns as they were presented to congress (Bimber, 1996).

The OTA ran through the National Science Foundation from 1975 and very much
represents views aired during the debate on the creation of the NSF itself, as this

quote from Scientist and educator Detlev Wulf Bronk demonstrates:

‘Competent social scientists should work hand-in-hand with natural scientists, so
that problems may be solved as they arise, and so that many of them may not arise
in the first instance’ (Bronk, 1975, p.413)

The OTA closed in September 1995 amid political wrangling within the US
Republican party. The OTA was de-funded, with the loss of 143 jobs. Many scientists
have called for it to be re-funded, arguing that the OTA offered independent views on
technological development. Princetown University holds the complete library of OTA

publications and make them freely available onlinel8

European Parliamentary Technology Assessment (EPTA)

EPTA' was established in 1990 under the auspices of the Enriue Baron's European
Presidency. It's creation was supported by interest from a smaller TA office, that of the
UK's parliamentary TA office POST? and shares similar goals. EPTA hosts a steering
committee consisting of Members of Parliament and representatives of the various
advisory boards that serve the committee. The Presidency of the EPTA network
revolves every year through its permanent members, with each Presidency holding an

annual conference and Directorship meeting.

18 Princetown OTA dedicated website http://www.princeton.edu/~ota/ last accessed 2-02-2017

19 EPTA website http://www.eptanetwork.org/ last accesses 02-02-2017

20 POST website http://www.parliament.uk/mps-lords-and-offices/offices/bicameral/post/ last
accessed 3-02-2017
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The Partners have the task of advising parliaments on possible social, environmental
and economic impacts related to the development of new science and technology. The
stated goal is to provide support needed for the democratic control of science and

technological innovation.
Danish Board of Technology and Foundation (DBT)

The Danish Board of Technology Foundation continues the work of the Danish Board
of Technology, an independent counselling institution connected to the Danish
Ministry of Science, Innovation and Higher Education, and is devoted to and engaged
in tasks and contributions concerning public matters that require knowledge of
technology, values and widespread action in society?'.

The DBT was abolished by law in November 2011 and the DBT Foundation
established as a non-profit foundation on June 20, 2012.

One of the best known operations of the DBT is their consensus conference system,
which has been regularly held since the start of the 1980's. The goal is to create
platforms for participants to pool their knowledge, finding sustainable and
interdisciplinary solutions to R&D and development problems. The DBT consensus
conferences combine their knowledge about public and social conditions with their
experience about processes. These conferences are probably the most widely quoted
example of public participation in national policy decision making about science and
technology (Guston, 2014b).

The DBT consensus conference system forms the basis of a similar approach
currently spearheaded by the Bassetti Foundation in Milan within their political
involvement and collaboration with the Regional Government of Lombardy. The

Region's Open Innovation Platform?® contains a responsible innovation section that is

1 DBT Foundation website http://www.tekno.dk/about-dbt-foundation/?lang=en last accessed 02-02-
2017

22 http://www.openinnovationlombardia.it/it/home-
page?login=true&redirect=%2Fdirect%2Fcrud%2Flistview_dettaglio%2FNews%2Fnews%2F1888
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currently moderated through a Bassetti Foundation collaboration. See chapter 4 for

further explanation.

The DBT Foundation is extremely active today and its representatives are often seen
at Rl and related conferences, demonstrating the close relationship and mutual
influence of TA and RI.

These three examples briefly described above are the best known of all of the
governmental technology assessment approaches, but this is by no means the full
extent of this form of TA. Other institutions include the Centre for Technology
Assessment (TA-SWISS), Bern, Switzerland, Institute of Technology Assessment
(ITA) of the Austrian Academy of Sciences, Vienna, Institute for Technology
Assessment and Systems Analysis, Karlsruhe Institute of Technology, Germany, the
Norwegian Board of Technology, Oslo , The Hague, Netherlands, the Science and
Technology Options Assessment (STOA) panel of the European Parliament, Brussels,
and the Science and Technology Policy Research (SPRU), Sussex, UK.

Responsible Innovation Today; an overview of the situation

Responsible Innovation (RI) and Responsible Research and Innovation (RRI) are
terms that are

used interchangeably within this particular field of research activity. RI is often
described as a

European concept, and is less tied to the idea of scientific research than its counterpart
RRI (for obvious reasons). RRI tends to be associated with scientific research, while
RI is also used in business terms. The development of RRI as a discourse is closely
tied to the attachment of the RI concept to funding organizations, and in particular the
European Commission. | argue that RRI can therefore be seen as the adaption of the
RI terminology to policy-making, be that research or political policy. The section on

the development of RI within the EU context and interview with Rene \Von

&redirect_mode=news
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Schomberg in this chapter 3 of this thesis expands upon this argument.

As noted above the RI field is in rapid development, and currently boasts its own
journal in the Taylor and Francis published Journal of Responsible Innovationz,
founded in 2014 by Editor in Chief David Guston of Arizona State University. Other
recent developments include Chair positions in Rl in the UK (Richard Owen holds the
Chair in RI at Exeter University, Jack Stilgoe in UCL), and the Netherlands (Phil
Macnaghten in Wageningen, NL), and the adoption and development of the concept
by the European Commission and its inclusion as a 'cross cutting issue' within the

Science For Society and Horizon 2020 research call series®”.

The RI debate has also evolved to incorporate those interested in entrepreneurship and
small business, banking, home-based science and scientific research (sometimes
referred to as hacking or Bio-hacking) and a host of other fields. As noted above the
European Commission has included the concept in many of its research calls (De
Saille, 2015), as have various engineering and research funding bodies (Holbrook,
2014).

The Netherlands government also has a large funded RI project, and it seems that
the concept is quickly becoming institutionalized although remaining widely

interpreted and with several competing definitions.

As noted briefly above the growth of the RI community has led to the creation of the
NSF-funded Virtual Institute of Responsible Innovation (VIRI)?, headed by David
Guston and based at the Center for Nanotechnology in Society at Arizona State
University. VIRI brings an expanding network of both academic and non-academic

partners together to work towards the diffusion of scholarly and action study around

23 Journal of Responsible Innovation
http://www.tandfonline.com/action/showAxaArticles?journalCode=tjri20 last accessed 02-02-2017
24 https://ec.europa.eu/programmes/horizon2020/en/h2020-section/responsible-research-

innovation for full details of
the concept within the Horizon program. Last accessed 02-02-2017
2% The NWO website offers an overview http://www.nwo.nl/en/research-andresults/
programmes/responsible+innovation last accessed 02-02-2017
% See the VIRI website https://cns.asu.edu/viri last accessed 02-02-2017
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various RI related topics. The network holds an annual conference, with longer term
aims including the creation of teaching materials and courses in RI, and the website
hosts a large downloadable library of related articles. 1 myself am a founding
institutional member, representing the Bassetti Foundation from Milan.

The developments described above have produced a large body of literature in the
academic, non-academic and institutional fields. Many EC funded FP7 projects are
now publishing their final reports on projects whose aims were to develop the concept
(see chapter 2 of this thesis for further development of this argument), several edited
collections of articles have been published (Van den Hoven et.al, 2015, Owen et.al,
2013) and think tanks and other NGO's publish materials and carry out projects within
the field (Fondazione Bassetti, the subject of chapter 3 of this thesis and the London

based think tank MATTER?’ being the most widely operating examples).

Some Conclusions

In this overview of the development of RI and RRI | have described the various
definitions that are in regular use in both academic and non-academic communities
working within the broad field of RI. As seen these definitions are drawn through
different interests and from different perspectives, and are aimed for the use of
different sections of the community.

The Von schomberg definition is very much tied to the functional aims of policy
makers. The Stilgoe et.al definition was born through national funding body
experiences, and reflects these interests and population. The van den Hoven definition
has grown from a philosophical perspective, but also reflects the concrete needs of the
funding body that promotes RI in the Netherlands, and its need to show practical

results for the funding commitment.

The Hankins and Grasseni definition reflects a particular perspective on RI practices

2 MATTER website http://www.matterforall.org/ last accessed 02-02-2017
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as situated within particular social settings, presenting a more anthropological and
sociological perspective than many of the others. The final two definitions are
working definitions used in non-academic settings, and it should be borne in mind that
the non-academic sector working within RI can be seen to have played a large part in

its development.

A great deal of the academic development of the RI discipline as an academic pursuit
has been driven by the mainly USA based Science and Technology Studies (STS)
scholars such as David Guston, Erik Fisher and Sheila Jasanoff, while the policy side
of the debate and development in governance from a policy perspective has been
driven by the EC through its various funding regimes. For further discussion see the
dedicated chapter 3 in this thesis on the European perspectives and the scholastic

perspective described in chapter 2 for extended discussion of these authors.

The relationships between the developments in Technology Assessment described
above and the growth of RI can be seen through the description above, The movement
from assessment to management of the innovation process can be seen as a point
along a continuum that involves moving the assessment point higher up the
development process in the belief that the earlier the assessments are made the more
chance researchers have to adjust their innovation process to address their findings.

RI differs from TA in several ways however. The most important difference is that TA
tends to look for risk, for possible problems and effects that a technology might bring
to society. The goal of RI goes further, in that it aims to shape the innovation process
in order to make it more responsive to societal needs. The value of what might be
good for society is introduced, working towards societally defined goals and within

societally defined guidelines.

This approach is obviously not free from criticism. Many scholars raise the issue of
cultural difference in defining the concept of ‘good for society’ (Macnaghten et.al,
2014), and it seems obvious that we cannot have societal agreement on which type of

technical development is good for society. This can be clearly seen in the loggerhead
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debate surrounding the adoption of GM foodstuffs in Europe. From one perspective
genetic modification offers the possibility of cheap easy to produce nutritional food,
but from the other it represents a pathway to the destruction of the natural balance on
Earth (Hankins, 2015).

The definitions and working practices described above have tended to lead to a view
of RI as represented in pillar form, with several pillar issues to address (transparency,
responsiveness, societally beneficial among others in competing systems). This
movement has led to the academic sector of the community moving towards a
convergence of interest related to governance of innovation in many different forms, a
movement that can be seen in the following chapter, a description of the development
of the academic narrative on RI.

This chapter offered an overview of the current definitions of RI and RRI in use
within academic and non-academic literature, offering an analysis of the historical
development of these definitions and the institutional backgrounds that support and
adopt their strategies. In the following chapter | offer an overview of the academic
literature, demonstrating that the lines of inquiry followed within this literature in
relation to the concepts of Rl and RRI are largely related to the governance of
innovation, science and technology; there have been few case studies within this body
of work, with the exception of those carried out as part of EU funded projects
described in greater detail in chapter 3. \ery little scholarship has addressed the RI
issue from a situated perspective, an avenue for research that this thesis aims to open.
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Chapter 2
The Scholarly Narrative

The field or Responsible Innovation has grown extremely quickly, and as a result
most of the academic publications related to the argument are recent publications. The
earliest use of the term in scholarly publication in English dates to around 2012, with
the rapid growth leading to the publication of several books and the creation of the

Journal of Responsible Innovation in the following years.

Policy developments within the European Commission have also led to the funding of
several large projects either directly addressing the RI theme or containing the
concept as a theme within a broader project. This has led to the production of several
end-of-project reports, which although sometimes not academic in nature nevertheless
make up an important sector of RI scholarly literature.

This analysis of the scholarly narrative of RI takes the use of the terms Responsible
innovation (RI) and responsible research and innovation (RRI) as its defining border,
meaning that all of the reviewed publications either have the phrase ‘responsible
(research) innovation' in the title or were published in books or journals that use the

phrase.

As the literature field is rapidly expanding but relatively new (as explained above),
the narrative will run through publication where possible in chronological order. Book
publications appear first, alongside RI publications in journals, followed by a review
of the dedicated Journal of responsible Innovation. The aim of taking this approach is
to view the literature as a developing argument, and see the relationships between
different authors and positions over time, in order to draw out the narrative as it
unfolds. The objective is to bring the reader forward and backwards in literature
history in terms of relationships between arguments and topics, while returning to the

same starting point in order to grasp not only the development of the argument but
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also to gain an overview from a particular historical perspective.

The narrative offered here is a summary of the full literature review that is contained
in Annex 1. Its aim is to trace the development towards the case study research format
that this thesis sits within and hopes to expand upon. It is a skeleton overview aimed

at offering a pathway to place this thesis within the framework of existing literature.

The Groundwork

Responsible Innovation, Managing the Responsible Emergence of Science and

Innovation in Society.

Edited by Richard Owen, John Bessant and Maggie Heintz, this publication was the
first edited collection in English to use Responsible Innovation in the title. Published

in 2013, it holds articles from many of the predominant scholars of the time.

The book introduces key themes from academic and business literature to redefine our
relationship with innovation and technology, and led to the foundation of the
discipline as it developed in the following years. Essentially multidisciplinary in

nature, the themes that are addressed and went on to further development include:
1. Identifying and managing the risks of innovation in the present and future;

2. Building reflexive capacity into science and innovation to identify and manage the

unanticipated wider impacts of innovation;

3. Opening up dialogue around innovation and emerging technologies to understand
wider acceptability and public concerns;

4. Regulation, governance and adaptive management;
5. Key questions regarding the concepts of responsibility, accountability and liability.

Throughout the book, key aspects of Responsible Innovation are scrutinized,
underpinned by current knowledge and using case studies or examples for illustration.

It concludes with a forward look that pulls together the wvarious fields of
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understanding and knowledge to ask the question of how we can ensure the

responsible emergence of innovation in democratic society.

Issues addressed include innovation in the twenty first century, and the concept of
value sensitive design. The book addresses the fundamental issues of governance,
proposing a model of adaptive governance, problems of communicating science,
debate and dialogue anticipation and hype. As the first collection this book gathered
together several authors and articles that had been published in different forms across
other platforms, becoming one of the foundation stones of the developing narrative.

Although not exhaustive, the overview below analyzes several of the articles that refer

most explicitly to the interests of this thesis.

The book contains Value Sensitive Design and responsible Innovation (van den
Hoven, 2013), in which Jeroen van den Hoven introduces his mainstay of the concept
of moral overload within the process of innovation and its move towards
responsibility. Van den Hoven argues that with any product and through any
innovation process, the designer will be faced with a series of requirements that may
in some cases not all be attainable. For example a product should be sustainable,
recyclable and cheap, or user friendly but secure. He describes how and innovation
process sits within a spider web of these needs and expectations, offering a form of
matrix to help the design fulfil as many of the objectives to the greatest possibility. He
offers several examples from recent Dutch history, including that of the failed
introduction of the smart electric meter, abandoned after public concerns over privacy.
He argues that such issues and values can be introduced and addressed in the product

design stage.

The issue of ethics is taken up in What is “Responsible” about Responsible
Innovation? Understanding the Ethical Issues (Grinbaum and Groves, 2013), Alexi
Grinbaum and Christopher Groves describe the changing meaning of the word

responsibility as it moves from corporation to the individual.

The authors argue for non-consequentialist individual responsibility and collective

political responsibility, leading future thinking in RI.
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The collection very much points the way for the further direction that academic study
in Rl would take. A large number of the contributions focus on governance (Simakova
and Coenen, 2013, Muniesa and Lenglet, 2013, Lee and Petts, 2013, Fisher and Rip,
2013 and Guston, 2013), a debate that forms the basis of many of the developments to

come in the following years.

Involving Actors
Bernd Carsten Stahl 2013

Bernd Carsten Stahl authored and co-authored two early articles on RI related topics
in 2013, and following up on the open publication philosophy they are both freely
available through open access platforms. These articles can be seen as foundation-
stones within the emerging RI debate as a series of authors followed this investigative

line.

Responsible research and innovation: The role of privacy in an emerging framework

is published through the Science and Public Policy journal (Stahl 2013).

In this article Stahl describes Responsible Research and Innovation (RRI) as a
“higher-level responsibility or meta- responsibility” (Stahl, 2013). This article lays the
path for a series of authors to write on what putting RI and RRI into practice could

actually mean.

Stahl argues that as a meta or higher level responsibility, RRI aims to shape, align,
develop and coordinate research processes in order to ensure acceptable outcomes. He
defines meta-responsibility in terms of its maintenance, development and coordination
of existing responsibilities tying both individuals and society (including political and

individual actors) into the responsibility argument.

Many other authors have followed up on Stahl's line of reasoning and questioning

how a broader frame of actors can be brought into the responsibility debate.
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One example of how the debate has been furthered can be found in Knowledge kills
action — why principles should play a limited role in policy-making by J. Britt
Holbrooka and Adam Briggle (Holbrooka and Briggle, 2014). The authors offer an
analysis of two principles, one that aims to prevent or restrain an activity until cause—
effect relations are better understood (precaution), and the other whose aim is to
generally promote the activity while learning more about cause—effect relations along

the way (proaction).

Holbrooka and Briggle argue that there is a middle ground shared by these two
perspectives, but that their descriptions in extreme terms masks this. They conclude
that the significant middle ground shared by the two principles means that they could
be used to arrive at very similar policy prescriptions. The issues raised in this article
have become fundamental within the RI debate, as the precautionary principle as
expressed in Europe?®® and often criticized in the USA mainstream and innovation
media has been brought in question. Precaution is often described as stifling in the
media, and several RI proposals have tended to lean towards ideas of proaction and fit
within the reflexivity debate outlined above (also see the Stilgoe, Owen and
MacNaghten definition, 2013, von Schomberg, 2013, both of which propose a
precautionary approach). The need to describe innovation in economic terms (for

example in EU policy decision language) has also had an effect on this passage.

The debate is moved further by Wickson and Carewe (Wickson and Carewe, 2014).

In Quality criteria and indicators for responsible research and innovation: learning
from transdisciplinarity, Fern Wickson and Anna L. Carewe describe the process of
creating an evaluative rubric of performance indicators to address the challenge of
articulating quality criteria and approaches to evaluate RRI. Through their experience
of hosting a two day workshop designed with this aim in purpose, the authors first
present the criteria developed after looking at common characteristics of RRI, before

creating the rubric.

28_http://eur-lex.europa.eu/legal-content/EN/TXT/?uri=celex:52000DC0001
See the 2000 Communication from the European Commission on the precautionary principle
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The process described is extremely interesting because the rubric itself seems to make
headway into the problem of how to measure RI in a comparative way. Possible
results are described in a spider diagram, and issues of institutional and practical
obstacles to carrying out an RI process are also addressed. The article concludes with

a call to critique and develop the rubric further.

In a second Stahl co-authored article The empathic care robot: A prototype of
responsible research and innovation, published in the Technological Forecasting and
Social Change journal (Stahl et.al 2013), the author with Neil McBride, Kutoma
Wakunuma and Catherine Flick raise the issue of depiction and expectation within
innovation through their analysis of the “science fiction prototyping” approach to
visualizing or representing novel technologies and other  techno-scientific
innovations. This is a methodological article about how different forms of
presentation, in this case a fake radio play, can be used to raise complex ethical

issues?,

This article also led to several authors addressing the problems surrounding depictions

of the future in various forms, such as the following examples.

In The hermeneutic side of responsible research and innovation, (Grunwald, 2014),
Armin Grunwald argues the need for a deeper analysis of the social construction of
imagined futures and so-called “technofutures” (see Simakova and Coanen 2013 for
further debate). Grunwald argues that the social construction of their creation and
diffusion may have effects upon public policy and societal opinion towards specific
technologies, and therefore that a better understanding of their make-up would help in

working towards the development of RI approaches.

29
In 2009 | published an article on the Bassetti Foundation website about US Professor Richard G
Epstein’s work on alternative ways to teach ethics. Epstein uses similar methodologies to raise
issues about nanotechnology, robotics and intelligent computing. Epstein was one of the earliest
exponents of such ideas.
http://www.fondazionebassetti.org/it/focus/2009/08/a_little ethical_light reading.html
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Grunwald believes that such an approach could demystify techno-futures, and in
particular help with understanding complexity issues, and that this is necessary for
democratic debate to function in the present regarding technological development and

its processes.

This argument is further developed by Groves et.al (Groves et.al, 2016). In The grit in
the oyster: using energy biographies to question socio-technical imaginaries of
‘smartness’, Christopher Groves, Karen Henwood, Fiona Shirani, Catherine Butler,
Karen Parkhill and Nick Pidgeon show how a novel combination of narrative
interviews and multimodal methods can help explore future imaginaries of smartness
through the lens of biographical experiences of socio-technical changes in domestic

energy use.

The paper conducts an analysis of different individual perspectives drawn from
interviews in which people with divergent social experiences and lifestyles discuss

their relationships to energy use.

The authors begin from the idea that social technology assessment requires a critical

space in which to explore the ‘worlds’ of future imaginaries, arguing the need for
thick ethnographic data in order to describe the forms of life that different types of
technology make possible. They argue that such data is necessary to inform
deliberation about possible futures, questioning the argument that the social
assessment of technologies and their imaginaries can only take place through

explicitly constituted public arenas such as citizens’ juries and consensus conferences.

The Debate Around the Frontier Sciences
The S.NET Conference Publications

A further font of publication has been the S.NET group. S.NET is the Society for the
Study of Nanoscience and Emerging Technologies, and their series of publications

lead the way in an entire section of publications related to the governance of science
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and scientific research.

S.NET is an international community of both practitioners and mainly social science
scholars interested in nanotechnology and other emergent technoscience fields. Each
annual meeting gathers contributions from diverse academic and non-academic fields,
and results in the publication of a collection of papers. Many arguments run through

several of these volumes.

There have been five edited volumes of papers based upon presentations given at
S.NET meetings. The governance of science and technology issue is addressed across
the series of publications, and within it that of regulation, e key theme that runs
through RI literature.

The RI themes have run throughout the series of annual conference publications,
coming to the fore in the fourth 2012 edition (Konrad et.al. 2012). The fourth issue of
the S.NET book series contains a Regulatory Governance section that includes an
article by Aline Reichow and Barbel Dorbeck-Jung in which they present a soft
regulation classification scheme as a tool for supporting RI. In How Can We
Characterize Nano Specific Soft regulation? Lessons From Occupational Health and
Safety Governance, (Reichow and Dorbeck-Jung, 2012, pp. 83-102) Reichow and
Dorbeck-Jung set out categories of soft regulation established to support risk
management and risk assessment. They define soft regulation as ‘“standards,
guidelines, communications, benchmarks and codes of conduct” (p. 83). They define
six categories including policy goals, compliance and the authority of those
regulating, arguing that such a scheme could make a potential contribution to

regulatory policy.

Issues surrounding both soft and hard forms and approaches to regulation are
addressed in Chris Bosso's Nano Risk Governance, soft Law and the US Regulatory
Regime in the fifth issue (Bosso, 2014, pp. 7-18).

Arguments surrounding politics and decision-making run through several of the other

papers in the book series, drawing environmental issues into the argument. In From
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Lab Bench to Fuel Pump: Researchers' Choices in the Development of
Lignocellulosic Biofuels, Maria Fernanda Campa, Amy Wolfe, David Bjornstad and
Barry Shumpert describe research conducted at the US Department of Energy's
BioEnergy Science Center, a facility that was founded to help develop the nation's
bio-energy future. The authors explore ‘decision junctures', in order to see which
considerations are given the most weight in the decision-making process. Their
findings are interesting in that they relate to personal and institutional driving factors,
adding a further layer of complexity to the question of how to define RI in a real
world situation, very much reflecting the interests of the Bassetti Foundation that |
will expand upon in chapter 4 and the interests of this thesis in the shared and situated

construction of morality.

Problems surrounding politics and governance have been addressed by other authors
across the Rl community in various other formats, including those sitting firmly

within what | argue can be seen as the science sector of RI publication.

In Mapping ‘social responsibility’ in science, Cecilie Glerup & Maja Horst employ
the Foucauldian notion of ‘political rationality’ to map discussions and ideals about
the responsibility of science toward society, mirroring their interest in the importance
of media and communication within the RI debate. The authors ask the following

three questions of papers taken from a sample of academic journals:

How is the specific problem (or problems) about lack of responsibility in science

articulated? What are the central aspects of science (or its relation to society) that
need to be changed according to each articulation? And what kinds of solutions to the
problems are imagined in these articulations and how are these solutions supposed to

be put into place?

In a ground-breaking article that highlights several implications and issues within the
field of RI governance, four different political rationalities of the social responsibility
of science are identified as reflexivity, contribution, demarcation and integration.

These can be seen in relation to the pillars and characteristics of the RI approach as
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described in chapter 1 of this thesis, with the most obvious similarity being
reflexivity. Contribution is also markedly linked however, as it implies that science
contributes to the well-being of society, and is therefore related to the grand
challenges arguments, (see Von Schomberg 2013). The demarcation rationality relates
in terms of access to information, pressure to publish and make careers, and the
integration rationality relates to science being firmly rooted within society. | argue
that the concept of integration can also form an analysis for other forms of working
relationships, such as those described in my first case study in chapter 6 of this thesis.
Integration within society brings responsibility for the artisan, as well as for the

scientist. This issue will be further investigated in the case studies later in this thesis.

The governance argument is further developed in Responsible Innovation: An
Approach for Extracting Public Values Concerning Advanced Biofuels by Gabriela

Capurro, Holly Longstaff, Patricia Hanney and David M. Secko (Capurro et.al, 2015).

This article draws a science journalism perspective into the academic literature®. The
authors explore how a deliberative mini-public views the need for advanced
lignocellulosic biofuels and their recommendations for supporting or opposing its
development and production. Participants of the study engaged in four days of
deliberation on their value-based considerations concerning the social acceptability of

this technology, before developing a series of recommendations.

Five key factors were first identified that support the need for public deliberation, the
event was recorded and transcribed, a list of stakeholders, benefits and concerns was
drawn up from the data. A further task was to set the agenda for further deliberations,
with nine distinct issues identified. The authors follow up with a discussion of their
findings and reflection over the process. The article concludes by emphasizing that
the public values reported here are not only important to global discussion over the
future of advanced biofuels, but are also one approach to meet the challenge of their,

politically legitimate, extraction as part of socially responsive RI frameworks.

30 Authorship is accredited to The Concordia Science Journalism Project (CSJP)
http://www.csjp.ca/about-us/

49



A Multidisciplinary Investigation

As a pillar of RI, public deliberation discussions are further developed in several
subsequent more recent articles, once more written from multiple disciplinary
perspectives: communication, cognitive sciences, policy-making etc, leading to the

introduction of case study and ethnographic analysis within RI research.

In Policy Decision-making, Public Involvement and Nuclear Energy: What do Expert
Stakeholders Think and Why?, Nan Li, Dominique Brossard, Leona Yi-Fan Su, Xuan
Liang, Michael Xenos and Dietram Scheufele explore how a series of social,
cognitive, and communication factors relates to expert stakeholders’ attitudes toward

public involvement in energy policy-making.

This study intends to identify all relevant stakeholders involved in making high-level
decisions on managing the nuclear fuel cycle in the USA, and examines how
stakeholders with specialized knowledge and professional experiences develop their
attitudes toward public participation as a function of institutional identity, perception
of public opinion, and media use. Data were collected with a mail survey of US expert
stakeholders involved in making high-level decisions on nuclear energy and other
uses of nuclear power, and tables of results were published that the authors follow

with a discussion.

In the conclusion the authors state that "non-profit stakeholders and scientists working
for various institutions value public involvement regardless of their perceived split in
opinion climate, whereas governmental stakeholders are more likely to embrace the
input of a divided public than a united one. Governmental stakeholders usually serve
as the conduits between lay citizens and other expert stakeholders and are primarily
responsible for initiating any form of public form". They go on to argue that their
"study offers a baseline understanding of the effects of online media attention on
expert audiences" and that "expert stakeholders’ attitudes toward public involvement

in decision-making related to nuclear energy is shaped by a range of social, cognitive,
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and communication factors. The issue of involving members of the lay public in
science policy-making merits further exploration. Given the close relationship
between public opinion perception and online media use, it is worth exploring the
causal links between online discourse of energy issues and elites’ perceptions of
public opinion or other dimensions of public sphere. Also, how these factors would
ultimately influence the quality and outcome of policy decisions is a more intriguing

question to answer" (Li et.al, 2015, p.277).

Continuing the debate surrounding governance, communication and perception of RI,
in an article entitled Governance of new product development and perceptions of
responsible innovation in the financial sector: insights from an ethnographic case
study, Keren Asantea, Richard Owen and Glenn Williamson describe an ethnographic
study within a global asset management company whose aim is to understand the
process and governance of new product development and perceptions of responsible

innovation (Asantea et.al, 2015).

The piece offers a finely honed description of the innovation process using stage gates
(see Stilgoe et.al 2013 for further discussion of the stage gating process described in
chapter 1), and suggests that inserting RI into a more holistic version of these
processes might be a good approach. This study into de-facto governance (see
Randles and Laasch, 2015) very much reflects my interests as expressed in this thesis,
about the need for ethnographic research in fields much broader than those of the
traditional science and innovation studies field. This has however remained an
underdeveloped field within RI, an issue that my case studies section in this thesis

aims to address.

The Politics of Publics

A further question addressed by several authors surrounds the constitution of publics

and the politics involved in public participation in decision-making processes.

In Look who's talking: responsible innovation, the paradox of dialogue and the voice
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of the other in communication and negotiation processes, Management Science
Professor Vincent Blok develops a concept of stakeholder dialogue in responsible
innovation (RI) processes. The author raises two main questions during the article,
pertaining to the role of stakeholder dialogue in the assessment of the grand
challenges and the risks and uncertainties involved in Rl processes to address these
challenges and ask which concept of dialogue is able to respect both the necessity of
openness towards other stakeholders and the fundamental differences among the

actors involved.

Blok refers to the self-responsive nature of those involved in the dialogue, involving
both self-destruction and self-constitution as the relationship of dialogue between the
parties develops. The author argues that he has encountered four characteristics of
stakeholder dialogue in RI processes, which are displayed in a table (found on p.186),
concluding that “the input of the communication process is found in the grand
challenges of our time. The grand challenges block our routine responses, show the
inadequacy of our current innovation strategies and call for our dialogical
responsiveness to the other. The grand challenges are the input of stakeholder
dialogue, since grand challenges destroy myself and demand that | become responsive
to these challenges together with multiple stakeholders. The throughput of the
communication process is characterized by the continuous and unceasing interplay
between self-constitution amidst others (self-referentiality as a prerequisite to finding
a common ground among stakeholders during the dialogue) and self-destruction
amidst others (responsiveness to the appeal of the other during the dialogue)" (Blok,
2014, pp186).

Blok's arguments are complemented in New avenues within community engagement:
addressing the ingenuity gap in our approach to health research and future provision
of health care by health research specialists Don Chalmers, Rebekah E. McWhirter,
Dianne Nicol , Tess Whitton, Margaret Otlowski, Michael M. Burgess, Simon Foote,

Christine Critchley and Joanne Dickinson (Chalmers et.al, 2014).

In this article the authors describe their experience of working within a Public
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consultation project involving deliberative democracy. They recount a public
consultation experience in Tasmania regarding problems with public perception of the
ethical issues involved in the creation of a biobank, predominantly related to consent
and security. The authors argue that the use of deliberative democracy is bringing an
essential new dimension to public engagement in the genomic medicine era, using
their experience in the field to develop and describe community engagement

techniques

As is apparent, several of these articles are based upon field work or experience, a
methodology that forms the basis for my own interpretation of RI and led to a joint

publication with anthropologist Cristina Grasseni.

Further Fieldwork Within RI

Collective food purchasing networks in Italy as a case study of responsible innovation
(Hankins and Grasseni, 2014), is based upon fieldwork in Italy and the USA. The
authors present work-in-progress insights into solidarity economies, and in particular
alternative food networks, as a form of active citizenship that could re-orient the

current debate on responsible innovation.

We argue that the responsible innovation debate could be enhanced by using a bottom
up or grassroots approach to analyze how structures that appear to show similarities to
a responsible innovation model are organized and function. Many of the lessons

learned during this fieldwork have been applied to this research project.

Several further articles have also drawn conclusions based on fieldwork.

In  Communicating through vulnerability: knowledge politics, inclusion and
responsiveness in responsible research and innovation, Gabriela Di Giulio,
Christopher Groves, Marko Monteiro and Renzo Taddei (Di Giulio et.al, 2016)
consider why and how inclusion and responsiveness need to be sensitive to more

‘local’ understandings of vulnerability and need, drawing on research that explores
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such understandings in different cultural contexts, conducted in north east Brazil, the
north coast of Sdo Paulo and England and Wales, using a variety of qualitative
methods including narrative, biographical interviews, action research and intervention

research.

Several of the case studies described above and below have influenced aspects of my
own methodological choices and approaches, not in terms of action or intervention

research, but in data gathering techniques.

The case studies mentioned involve discussions surrounding individual and group
reactions to problems of environmental concern, such as risk of flooding or landslides,
seen from institutional and personal perspectives, reflections upon changes brought
about in people’s lives as they are moved due to dam construction, and the
construction of narratives of energy use respectively. The themes of identity and the
creation of social order run through the case studies, and are addressed through the
lenses of inclusion and responsiveness as proposed by various RI authors within

definitions and descriptions of RI.

The authors argue that such virtues (responsiveness and inclusion) must be
characterized by a sensitivity to and understanding of the dimensions of knowledge
politics as explored by environmental and development justice advocates, if
vulnerabilities are not to be ignored and the complexity of entanglements between

identities, risks, vulnerabilities, practices and technologies missed.

The case studies present personal interpretations of situations as a tool for
understanding how actions taken both by individuals and third parties are interpreted,
accepted or not and justified, opening a particular viewpoint from an RI analysis of

what responsiveness and inclusion might actually mean.
This is an important new line of investigation within RI as it relates to how people

feel about both their own actions and those of others, raising issues of 'lay

normativity' as described by Sayer, an argument that | will return to later in this thesis
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(Sayer, 2011).

A further case study has recently been published (de Hoop et.al., 2016) that
demonstrates how qualitative research techniques can lead to an understanding of

possible barriers to the implementation of RI.

In Limits to responsible innovation, Evelien de Hoop, Auke Pols and Henny Romijn
present a case study on biofuel innovation in Hassan, South India. This case study
demonstrates that there are important barriers that may make it difficult to introduce

innovation according to RI values.

The authors come to the conclusion that he case study clearly displays a number of
factors that may limit or threaten RI. Factors include material barriers to innovation,
the price of 'exnovation' of competing practices and innovations (namely the effect
upon previous existing practices), various factors related to the difficulty of
stakeholder involvement, and the absence of theories on how to turn the decision to
discontinue a particular innovation process into as much a valid outcome of an RI

process as the decision to innovate.

The authors represent these problems of the main tenants of RI as follows:

Responsiveness; researchers and farmers in Hassan were aware of material barriers.
Farmers limited their participation in the project. The project’s researchers were
unable to find a solution to the barriers identified, such as water shortages and the

price of exnovating an existing practice.

Anticipation: RI literature does not explicitly discuss the importance of taking the
exnovation of existing practices into account in an RI process. The case study
demonstrates that the researchers at Hassan Bio-Fuel Park and policy-makers showed
very little concern with exnovation, while the farmers clearly did take this into

account, leading to their partial participation in the project.
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Inclusiveness: both farmers and researchers argued they had no other option but to
operate within existing power structures. They were all aware of the difficulties that
these power structures created and sometimes were able to use them to their own

advantage.

Reflexivity: The responsiveness barrier particularly applies to the effect of the

project’s researchers trying to generate political support for their project goals.

The authors argue that all of these factors above need and deserve to be included and
adequately theorized in the RI literature in order to move towards a framework that

helps make innovation if it should take place at all more responsible.

Once again the case studies show several similarities to the case studies that I present
in this thesis. The issue of understanding why people chose a particular path is
fundamental, whether down to technical issues of personal beliefs, availability of
materials and relational capacities.

The case studies in chapter 6 and 7 of this thesis aim to further develop the literature

surrounding how RI is interpreted on a personal level.

Influential Design

Delft University Responsible Innovation: Ethics Safety and technology MOOC
As part of my research | completed the Responsible Innovation: Ethics Safety and
technology MOOC offered by Delft University of Technology (NL). This course is the
only freely available MOOC that covers the topic of RI, addressing the concept from
the perspective of design for engineers. My interest was drawn to the course as it
relates to the case studies in chapters 6 and 7 of this thesis in that the course

approaches the design process as representative of a decision-making process™".

In his introductory lecture van den Hoven argues that technology is always value

%1 The course ran over a period of 7 weeks, with a different area covered each week. Each topic was
addressed through a series of video lectures, with readings to download, a quiz to complete and
various extras for the diligent student.
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laden, that responsible innovations have to have the aim of solving the so-called grand
challenges, and that they themselves also have to be expressions of our shared moral
values. He argues that this should not be seen as a problem and that the situation may
help to push innovation. In chapter 5 of this thesis | make a similar argument, that the
creation of the artisan process involves the construction of a shared moral value,

which offers certain possible approaches to the exclusion of others.

Van den Hoven argues that RI involves both a substantive and process aspect. The
substantive is described as addressing problems in order to improve on current

situations, with the process aspect including the criteria for being held responsible.

In his lecture he summarizes this concept in his definition of RI mentioned in chapter
1 of this thesis as “an activity or process which may give rise to previously unknown
design and functionality either pertaining to the physical world (e.g. designs of
buildings and infrastructure), the conceptual world (e.g. conceptual frameworks,
mathematics, logic, theory, software), the institutional world (social and legal
institutions, procedures and organization) or combinations of these, which - when
implemented - expand the set of relevant feasible options regarding solving a set of
moral problems. | thus suggest a core conception of responsible innovation which
refers to, among other things, a transition to a new situation, and which has as its
defining characteristic the amplification of possibilities to meet more obligations and
honor more duties to fellow human beings, the environment, the planet and future

generation than before".

This is an interesting definition because it appears to suggest that technical
improvement can be defined as responsible innovation if it addresses some of the
moral and practical problems that exist within current technology. This broadly drawn
definition in fact lies at the base of the MOOC content, as it develops into a practical
framework for attempting such developments. | see this as a topic for analysis myself,
as the moral framework within which these developments occur is locally defined and
developed (see chapter 5 for further discussion).

As the title suggests, the course is aimed at engineers, and the well-known trolley
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problem® is used to make the argument that engineers can build systems that will
avoid dramatic decision making quandaries (as in deciding between competing
disastrous consequences) through design. The ground is laid with a discussion about
individual and collective responsibility and the related "many hands" problem™.

The course goes on to introduce the dilemma of moral overload, with an explanation
of the difficulties of fulfilling a series of differing and competing moral obligations.
Emotions, values and decision-making scenarios are brought into the discussion, and
it is at this point that the course opens what is a particular line within RI, in aiming to
show where (on a series of graphs) an acceptable solution (in RI terms) might sit in
terms of its moral obligations. According to the argument offered there are optimum
places to situate the proposed solution that are deemed acceptable, because they come
closest to fulfilling as many of the moral obligations as possible. This seems to form a

basis for the Value Sensitive Design model that is developed in the rest of the course.

My understanding of this model is that any proposed solution or development cannot
please everybody, and cannot fulfil all criteria of moral expectation, but that it can be
engineered to fulfil as many as possible. The closer the project comes to fulfilling
them all, the more responsible it is deemed, within certain margins deemed

acceptable.

A further issue that is raised is the importance of the institutional context within which
a technology is being developed and implemented. The course describes how the way
the public is involved and treated during the planning and development process
affects the outcomes of possibly contentious engineering projects going ahead. There
is little concern here shown to any discussion of the ethical issues involved in public
participation however, and the course seems to hint at the idea that the general public
are more likely to accept a new innovation if they feel that they have some
involvement in the development course followed, without however offering any

critique of this issue (Glerup and Horst, 2014).

32 The trolley problem presents a situation within which an individual can affect the outcome of an
accident. The trolley is out of control, but an individual has access to a lever that will change the
trolley's direction. The moral decision over whether to change the direction to kill less people is
theme of the discussion.

33 The problem of many hands relates to the taking of individual responsibility within a complex
multi-actor process.
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The debate then moves on to risk, Technology Assesment (TA), and constructive TA,
arguing that the well-known RI framework developed by Owen et al. owes a lot to the
historical development of these fields, a line that | developed in chapter 1 of this
thesis. The precautionary principle is also discussed and some suggestions of how to

deal with uncertainties in the future (such as the use of pilot schemes) are also made.

At this point the course veers off into what is for me a new dimension within RI, that
of balancing risk, safety and cost, and moves into quantitative methodologies and
mathematical modelling, and later moved into innovation management, and the
economic determinants of innovation. Management structure to promote innovation
was discussed, but I felt that the relationship between management structure and
responsible innovation seemed under developed. A discussion about frugal
innovations followed, but it was very much framed in terms of market properties. A
frugal innovation was described as offering a product to a particular type of user, at
low cost but high reliability that should in some way improve their life. | felt that
arguments around stakeholder engagement in the design process were
underdeveloped, as were problems of exploitation in market terms as developments
were framed as offering business opportunities for already developed industries in

developing countries.

The course closed with a series of lectures related to designing for values, very much
representing the culmination of the debate so far. It was very much based around case
studies in artificial intelligence and autonomous weaponry, with the value sensitive
design argument running throughout, with a theoretical model also presented for
designing for trust and presence, raising the issue of designing for participation on the

one hand or surveillance on the other.

The course aims were to develop a workable and applicable model of RI that can be
put into practice today by engineers, and the organizers should be lauded for
embarking upon such a difficult task. | feel however that if Rl aims to go beyond risk
assessment and mitigation, it needs to highlight the ‘post TA" aspects of RI (namely
the more social elements involved in the innovation process and the aims of such
processes). These aspects seem underdeveloped in this course however. It should of

course be borne in mind however that Delft is a technical university, and the stripping
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down of the concept of RI to a workable model and engineering design technique

could well have exhausted their goal.

Some Conclusions

In recent years the rapid development of the concept of RI has created a vast field full
of different interpretations and approaches. As this review has shown, there has been a
move towards using case studies, although predominantly based within the hard
sciences in laboratory settings, with my research offering an extension of this trend. |
argue that this thesis represents a completely fresh line as it analyzes artisan working
practices and applies the conclusions drawn related to ideas of doing the job 'right' to
a science laboratory. The interest for this thesis is in demonstrating how a procedure
comes to be defined as having been correctly followed within a particular social
setting and from the perspectives of the actors involved in the process themselves.
These definitions of correct process are constructed within the work space and are
fluid and subject to change. Each process is viewed on its own merit within a
framework of possibilities, and importantly is seen to have been done correctly.

This thesis therefore represents the first critique within RI related to the concept of
doing things right as an aesthetic concept along an ethical one, and looks at the social

construction of how this works in practice.

Mainstream RI literature has put its focus on governance, be that from a funding or
action perspective. This extensive literature review leads me to argue that this
research is novel in that it aims to investigate how actions are negotiated in real time
within small social groups, and how moral choices are displayed and appreciated in
the beauty of the artefacts or processes in action, a topic that is under represented in

the literature.

Due to space limitation this chapter represents an overview of a selection from a
broader literature review. A full review of all of the literature cited above and an

extensive analysis of the broader range of RI publications is available in Annex 1 of
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this thesis,

In the following chapter | analyze the adoption of the concept of RI by the European
Commission, its insertion and development within funding possibilities and
approaches taken by EU funded projects. A documentary review is supported with the
analysis of recorded data from Rene Von Schomberg, the architect of these

developments.
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Chapter 3
The European Narrative

As noted earlier in this thesis, Rl and RRI have been adopted as concepts within the
European Union funding mechanism. RRI has become a cross-cutting issue in the
Horizon 2020 call, after growing in importance in the FP6 and FP7 calls.

In this chapter I will first describe the development of RI interest and implementation
within the European Commission, before presenting an interview with the architect of
this involvement, Rene Von Schomberg. The interview was conducted in 2016,
recorded and transcribed, and represents the culmination of a research collaboration
with Von Schomberg that has been built up over the duration of this PhD period. This
interview offers a first-hand description of how the concept came into use, offering a
much broader understanding of the development process within the European

Commission than that offered merely by an analysis of their publications.
RI/RRI Terminology in Use

The terminology of RI, adopted in the RRI form by the European Commission, first
appeared through a workshop for invited experts hosted by the European
Commission’s Directorate-General for Research and Innovation in May 2011 (de
Saille, 2015).

The European Commission uses the term RRI, reflecting on the importance of the
concept for its funding system. The terminology is predominantly found in relation to
funding calls for research projects, hence the inclusion of the term Research in the
title, within the geographic field of the European Research Area (ERA). Its inclusion
and spread reflects a paradigm shift in the way the Commission sees its role in
scientific research, from top-down government to more reciprocal forms of
governance, basing action upon a ‘new social contract’ creating a ‘shared

responsibility between science, policy and society’, to ensure that science promotes
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‘socially beneficial action as well as freedom of thought’ (EC, 2009, de Saille, 2015).

The basis for this shift can be found in the 2007 Lisbon Treaty (EC, 2007). The treaty
states that policy-makers and legislators must ‘maintain an open, transparent, and
regular dialogue with representative associations and civil society’ (art. 8b.2), and
‘carry out broad consultations with parties concerned’ (art. 8b.3). In 2012 the
Directorate General for Innovation (DG Innovation) published a document outlining
the Commission's approach, and describing the 6 keys of a framework for
Responsible Innovation (EC, 2012): Engagement (choose together, with the joint
participation of researchers, industry, policymakers and civil society in the research
and innovation process ); gender equality; science education (preparing the new
generation by giving them the tools necessary to fulfil their responsibilities); open
access (making publicly funded research freely available); ethics (a respect of rights
and following the highest ethical standards); governance (policy makers must also

take responsibility in terms of developing research trajectories.

It should be noted at this point that all of these aims as put forward within this
document must also be seen from an economic perspective. These developments were
born out of a perceived loss of competitiveness between Europe and those countries
that spent a larger proportion of their GDP on R&D. A closing of the investment gap
and its resulting drain of young researchers to countries where funding opportunities
were higher were seen as goals alongside an aim to ‘stimulate the competitiveness and
growth of European industry and promote employment and the quality of life of
Europe's citizens’ (EC 1997, 4).

Innovation is thus seen as the primary model for the improvement of both social and
economic problems within the EU, a fact that is very much reflected in the Horizon
2020 funding call. This can be seen since 2002 in a steady path of increment of the
themes that are now defined as RRI issues with the launch of the FP6 funding regime,
moving through what was initially the Science and Society theme within the FP6 to
the Science in Society theme of FP7 and the current Science with and for Society, a

further development of the 'For Society, By Society and With Society' concept
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outlined in an earlier newsletter (EC, 2011, Owen, Macnaghten and Stilgoe, 2012).

The term ‘Responsible Research and Innovation’ first appeared in a constructive
technology assessment workshop dealing with nanotechnology, in the Netherlands in
2007 (Robinson 2009). This appearance was not casual however, as nanotechnology
had become the main vehicle for the advancement of the arguments outlined above,
due to its economic importance but potential to cause societal conflict. Its
development was seen as necessary and advantageous, but the problems associated
with public perception of the technology had to be avoided (at that time genetic
modification of plant life was taken as an example of how non-involvement of the
public had led to it viewing the technology with suspicion and resulted in conflict
(Mon Schomberg 2007)).

The term was first used within policy-making in May 2011 within a conference
organized by DG Innovation (partly by Von Schomberg personally), whose aim was
to bring experts from funding bodies, consultancy and academia to address the
problem of tensions raised, with innovation seen as a tool for wealth and job creation
on the one hand and as a provider of solutions for Europe's social problems on the
other (the background and developments of this meeting are further discussed in the
interview with Von Schomberg later in this chapter).

Almost a year after this meeting a larger and much more comprehensive conference
was held. The Science in Dialogue — Towards a European Model for Responsible
Research and Innovation Conference was held in April 2012 in Odense, Denmark.
The conference led to the publication of an information leaflet, Responsible Research
and Innovation: Europe’s Ability to Respond to Societal Challenges cited above (EC
2012) that promised ‘a smarter, greener economy, where our prosperity will come
from research and innovation ... [which] must respond to the needs and ambitions of
society, reflect its values and be responsible.” The leaflet lays out the six ‘keys’ of
RRI: (1) inclusive engagement, (2) a commitment to gender equality, (3) more science
education, (4) ethics, defined as shared values reflecting fundamental rights, (5) open

access to data and (6) developing new models of governance (de Saille, 2015).
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These recommendations later became the bedrock of the H2020 call as follows:

“With the aim of deepening the relationship between science and society and
reinforcing public confidence in science, Horizon 2020 should favour an informed
engagement of citizens and civil society on research and innovation matters by
promoting science education, by making scientific knowledge more accessible, by
developing responsible research and innovation agendas that meet citizens’ and
civil society’s concerns and expectations and by facilitating their participation in

Horizon 2020 activities”. (COM(2011) 809 final, para 20).

The commission went on to define the RRI process for the follow up Science in

Society work program as:

“societal actors (researchers, citizens, policy makers, businesses, civil society, ...
) work(ing) together during the whole research and innovation process in order to
better align the process and the results with the expectations of society ” (C(2011)
5023, 5)

The Horizon 2020 website defines the RI approach within the call as follows:
“Responsible research and innovation is an approach that anticipates and assesses
potential implications and societal expectations with regard to research and
innovation, with the aim to foster the design of inclusive and sustainable research and

innovation”*.

The description continues by explaining that Responsible Research and Innovation
(RRI) implies that societal actors work together during the whole research and
innovation process in order to better align both the process and its outcomes with the

values, needs and expectations of society.

34 Horizon 2020 website https://ec.europa.eu/programmes/horizon2020/en/h2020-section/responsible-
research-innovation last accessed 06-02-2017
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The website goes on to specify the following:

In practice, RRI is implemented as a package that includes multi-actor and public
engagement in research and innovation, enabling easier access to scientific results, the
take up of gender and ethics in the research and innovation content and process, and

formal and informal science education.

Responsible research and innovation is key action of the ‘Science with and for
Society’ objective. RRI actions will be promoted via ‘Science with and for Society’
objective via actions on thematic elements of RRI (public engagement, open access,
gender, ethics, science education), and via integrated actions that for example promote
institutional change, to foster the uptake of the RRI approach by stakeholders and

institutions.

RRI is furthermore a ‘cross-cutting issue’ in Horizon 2020, which will be promoted
throughout Horizon 2020 objectives. In many cases, inter- and transdisciplinary
solutions will be developed which cut across the multiple specific objectives of
Horizon 2020. Within the specific objectives of the programme, actions can focus on
thematic elements of RRI, as well as on more integrated approaches to promote RRI

uptake.

In a factsheet published in 2013 entitled Science With and For Society in Horizon
2020%° the commission further explained its position regarding RRI within the

Horizon 2020 funding regime:

“‘Science with and for Society’ will be instrumental in addressing the European
societal challenges tackled by Horizon 2020, building capacities and developing
innovative ways of connecting science to society. It will make science more
attractive, raise the appetite of society for innovation, and open up research and
innovation activities; allowing all societal actors to work together during the
whole research and innovation process in order to better align both the process

and its outcomes with the values, needs and expectations of European society.

35 Download from the EC website
https://ec.europa.eu/programmes/horizon2020/sites/horizon2020/files/FactSheet_Science with and
for_Society.pdf last accessed 07-02-2017
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This approach is called Responsible Research and Innovation (RRI) and is

mainstreamed throughout Horizon 2020.”

The document commits the Commission to the allocation of 462 million Euros to the
implementation of the project described above, concluding that:

“Science with and for Society will have its own Work Programme comprising of
calls, grants to identified beneficiaries, expert groups and public procurements
grouped together under 'other actions' to further develop, disseminate and support
good RRI practices all across Europe. In addition, because Responsible Research
and Innovation (RRI) is a cross-cutting action that will be implemented
throughout Horizon 2020, 0.5% of the budgets for the 'Societal Challenges' and
'Industrial Leadership' pillars of Horizon 2020 will be earmarked for RRI/Science
with and for Society actions. This means in practice that other Work Programmes
in Horizon 2020 will include actions relating to public engagement, gender

equality, science education, ethics and Open Access.”

The largest dedicated publication directly related to the EC approach to Rl and RRI
was the Report of the Expert Group on the State of Art in Europe on Responsible
Research and Innovation entitled Options for Strengthening Responsible Research
and Innovation (EC 2013). The Chair of this report was Jeroen van den Hoven whose
RI1 definition and approaches have been documented in chapter 1 and 2 of this thesis,
with the aims of the report to identify policy options for strengthening Responsible

Research and Innovation.

The needs for action are first demonstrated through examples in which the outcomes
of research has been contested in society, because societal impacts and ethical aspects
have not adequately been taken into consideration in the development of innovation.
Policy objectives are then defined within the remit of the Horizon 2020 aims as

described above. There follows the presentation of four main policy scenarios:

Option 1, ‘business as usual’ implies that the existing approaches to address RRI in
EU funding programmes would continue to be the main tools to promote RRI at the
EU level.

Option 2 is an ‘improved business as usual’, with specific funding for RRI.
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Option 3 entails ‘Improved coordination with the EU Member States without a legally
binding initiative’

Option 4 is ‘Improved coordination with the Member States with a legally binding
initiative’.

The report presents an analysis of the impacts of the various policy options, before
offering a comparative perspective on the options deemed available, and briefly

laying out the options for policy monitoring and evaluation, and can thus be seen as a
direct development of the 2012 information leaflet cited above (EC, 2012).

Following on from these documents on RI, recent history has brought two more
important documents for its development and direction, the 2014 Rome Declaration

on Responsible Research and Innovation in Europe and the 2015 Lund Declaration.

The 2014 Rome Declaration®® was issued under the Italian Presidency of the
European union, in agreement with the participants and organisers of the "Science,
Innovation and Society: achieving Responsible Research and Innovation”
conference®” held in Rome on 19-21 November 2014.

“The declaration was approved on the basis that "the benefits of Responsible
Research and Innovation go beyond alignment with society: it ensures that
research and innovation deliver on the promise of smart, inclusive and sustainable
solutions to our societal challenges; it engages new perspectives, new innovators
and new talent from across our diverse European society, allowing to identify
solutions which would otherwise go unnoticed; it builds trust between citizens,
and public and private institutions in supporting research and innovation; and it
reassures society about embracing innovative products and services; it assesses

the risks and the way these risks should be managed”*®.

% Rome Declaration on RRI is available for download at
https://ec.europa.eu/research/swafs/pdf/rome_declaration RRI final 21 November.pdf last
accessed 07-02-2017

%" Details of the conference are available through the Engage 2020 website
http://engage2020.eu/activities/activity/sis-rri-conference-in-rome/ last accessed 07-02-2017

% Quote taken from European Commission Digital Single Market Website https://ec.europa.eu/digital-
single-market/en/news/rome-declaration-responsible-research-and-innovation-europe last accessed
07-02-2017
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The declaration calls on European Institutions, Member States, Regional Authorities

and Research and Innovation Funding Organisations to:

“Build capacity for RRI by: Promoting and securing resources for RRI activities
at the national, regional and local level; Integrating RRI in the design and
implementation of research and innovation programmes; Networking existing
initiatives that support RRI knowhow, expertise and competence, within and
between EU Member States and between sectors; Supporting global RRI

initiatives in view of the global nature of our grand challenges.

Review and adapt metrics and narratives for research and innovation by:
Monitoring the performance of Research and Innovation Funding and Performing
Organisations with respect to RRI as well as the socio-economic impacts of RRI;
Providing guidelines for the implementation and assessment of RRI; Setting and
communicating a forward looking vision of RRI. We call on public and private
Research and Innovation Performing Organisations to:

Implement institutional changes that foster RRI by: Reviewing their own
procedures and practices in order to identify possible RRI barriers and
opportunities at organisation level; Creating experimental spaces to engage civil
society actors in the research process as sources of knowledge and partners in
innovation; Developing and implementing strategies and guidelines for the
acknowledgment and promotion of RRI; Adapting curricula and developing
trainings to foster awareness, know-how, expertise and competence of RRI;

Including RRI criteria in the evaluation and assessment of research staff”.

The Lund Declaration 2015 is a reflection upon the Lund Declaration made in
200939. The 2015 version reflects failings seen in relation to the original document

and opens with a subtitle in capital letters:

39 The Lund declaration 2009 http://www.vr.se/download/18.7dac901212646d84fd38000336/ last
accessed 07-02-2017
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“EUROPE MUST SPEED UP SOLUTIONS TO TACKLE GRAND CHALLENGES
THROUGH ALIGNMENT, RESEARCH, GLOBAL COOPERATION AND
ACHIEVING IMPACT”40

The 2009 document stated the following:

European research must focus on the Grand Challenges of our time moving beyond
current rigid thematic approaches. This calls for a new deal among European
institutions and Member States, in which European and national instruments are well

aligned and cooperation builds on transparency and trust.

Identifying and responding to Grand Challenges should involve stakeholders from
both public and private sectors in transparent processes taking into account the global

dimension.

The Lund conference has started a new phase in a process on how to respond to the
Grand Challenges. It calls upon the Council and the European Parliament to take this

process forward in partnership with the Commission.

The 2015 document readdresses these issues, arguing that:

“The Lund Declaration 2009 called upon Member States and European
Institutions to focus research on the grand challenges of our times by moving
beyond rigid thematic approaches and aligning European and national strategies
and instruments. During the last six years European institutions, member states
and associated countries have taken important steps to align and coordinate
resources and shift the focus towards society’s major challenges. Today Europe
still faces a wide range of major challenges and business as usual is not an

option. The Lund Declaration 2015 therefore emphasises the urgency of increased

40 The Lund Declaration 2015
https://www.vr.se/download/18.43a2830b15168a06 7b9dac74/1454326776513/The+Lund+Declarati
on+2015.pdf last accessed 07-02-2017
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efforts in alignment at national and European level and that investments in
research and innovation better and more rapidly be exploited to the benefit of
society. It identifies four priority areas, each with defined priority actions, and
calls on all stakeholders to take these priorities into account in their field of
responsibility” (Lund Declaration, 2015).

The document calls for the ERA to take the following priority actions:

Alignment: Provide high-level political support ensuring active participation of all
Member States and associated countries in addressing grand societal challenges; step-
up efforts to align national strategies, instruments, resources and actors to ensure an
efficient and effective European approach including smart specialisation strategies;
improve framework conditions within the European research and innovation system
and speed up necessary structural changes in Member States to increase
interoperability and openness of programmes, notably in the context of national era
roadmaps; agree on a common approach and design a process for “smart alignment”

that allows Member States to jointly identify and address new challenges.

Frontier Research and European Knowledge Base: Investing in and strengthen
excellence in frontier research and research infrastructures and ensure that these are
effectively organised to enable interdisciplinary projects; foster a new generation of
researchers with the right set of skills that include creativity, entrepreneurship,
mobility and innovation; strengthen open science including open access to both

publications and data as well as the fostering of knowledge exchange.

Global Cooperation: Connect with partners in advanced, emerging and developing
countries to address societal challenges at global level; ensure that European
initiatives better exploit their potential to attract the world’s best researchers and

innovators and private sector investment.

Impact on Challenges: Incentivise Europe’s public research organisations to
strengthen the interface and collaboration with stakeholders and actors outside the
academic community; strengthen pro-active involvement of end-users, public sector

and industry in addressing societal challenges including demand-side actions.

| argue that these requests and recommendations, in particular aimed at addressing the
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perceived 'Grand Challenges', very much influence the trajectory of RRI and RI as
seen from the EU perspective. The grand challenges narrative runs throughout calls
for funding and projects, and currently drives research as it has become a necessary
objective in research projects. It appears in much of the academic literature attributed
to Von Schomberg (Mon Schomberg, 2013), and in the interview material that is

included in this chapter.

Projects Funded and Completed Under the FP7 Framework
Programme (2007-2013).

Under the auspices of the FP7 Framework Program, several large projects specifically
aimed at developing tools for and argument surrounding RRI were funded. The
projects were: RRI Tools, GREAT, Res-AGorA, PROGRESS, RESPONSIBILITY
and Responsible Industry. The following is a brief description of each of these
projects, the aim of which is to offer an overview of how these concepts have been

operationalized in multinational EU funded projects.

RRI Tools*

RRI Tools was created in order to empower all actors to contribute their share to the
Responsible Research and Innovation initiative, the final outcome of RRI Tools being
to develop a set of digital resources to advocate, train, disseminate and implement
RRI.

The project was carried out by a multidisciplinary consortium consisting of 26

institutions, led by "la Caixa" Foundation (Spain). The project used a system of hubs,
each hub being responsible for different geographical areas. Hub members were
drawn from different types of organizations, including various foundations, NGO’s as

well as University structures.

The main output from the project was the RRI Toolkit*’. The aim of the project is to

“1 RRI tools website can be found here http://www.rri-tools.eu/project-description. Last visited 01-10-
2016

“2 | ink to the online tool kit http://www.rri-tools.eu/search-engine Last visited 01-10-2016
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help in building a Europe-wide community of practice in RRI that can use, maintain

and add to the toolkit launched by the consortium.

The toolkit itself is accessed through its own search engine, with categories available
including co-construction methodology, science engagement techniques, ethics and

responsibility awareness tools, and criteria for gender inclusion.

At the time of writing the toolkit has just been launched, and the consortium are
offering training days to any organization that wishes to learn how to use it and

implement its results.

The project has also published various reports, including The State of the Art in RRI,
a working definition of RRI and a report on the quality criteria of good practice
standards in RRI. These can all be accessed through the RRI Tools website linked
above.

GREAT®

The GREAT acronym refers to Governance for Responsible Innovation. The aim of
the project was to “develop an empirically based and theoretically sound model of the
role of responsible research and innovation governance”, in order to bridge what the
project leaders describe as the gap that would allow evidence based planning,

implementation and evaluation of responsible research and innovation.

In order to do this the project investigated current RRI practices to develop a
procedure that would be adaptable to modern scenarios. The research involved a
series of case studies, beginning with a survey approach before moving into more

qualitative research approaches.

The project resulted in several academic publications as well as a long series of
reports to the EU funding body (Hartswood et.al., 2014, Grimpe et.al., 2014, Grimpe
et.al, 2014b, Hartswood et.al, 2013). This project closed in February 2016.

ResAGorA*

*% The website offers an overview of the project http://www.great-project.eu/. Last accessed Last visited
01-10-2016
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Res-AGorA project takes the acronym from Responsible Research and Innovation in
a Distributed Anticipatory Governance Frame. A Constructive Socio-normative
Approach. Its goals were to develop a normative and comprehensive governance
framework for Responsible Research and Innovation (RRI). The project was carried
out by a consortium of eight universities from across Europe, and contained three core
empirical elements: A series of case studies examining in depth existing RRI
governance across technological domains; a systematic country monitoring
disseminated through a web portal; and a number of 'co-constructive' workshops

bringing together key stakeholders.

This project produced a sizable amount of literature all of which is freely available
through the website®. All of the case studies were presented through reports in three
different stages. The case studies included synthetic biology, occupational health and
a critical examination of self-regulation models. Many of these reports were presented
as papers in various conferences, and I myself saw several. | was also involved as an
expert in one of the working groups and attended a two day conference in Vienna
whose focus was on GM food*®.

| feel that some of the methodology used within this project shares a lot of similarities
to my own within this thesis. The case study approach adopted led to the publication
of a report for each individual case that then all fed into a final large publication, was
compared and analyzed in order to draw conclusions. The aims of this thesis are

similar.

The final document, Navigating Towards Shared Responsibility in Research and
Innovation. Approach, Process and Results of the Res-AGorA Project*’ was very
broad in terms of where the input came from, and describes the passage from the case
studies to the final deliverable, The Responsibility Navigator and the development of
the co-construction method (Lindler et.al., 2016). The two publications together work

to introduce differing working practices into different fields with the aim of helping

* ResAGorA website http:/res-agora.eu/news/

** All publications are available on open access through the website http://res-agora.eu/eu-deliverables/
last accessed 29-03-2017

“® The Vienna conference took place on 23 -24 March 2015

*" The book is available to download through the website http://res-agora.eu/publications/res-agora-
book-now-available/ last accessed 29-03-2017
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those actors to become more reflexive in their decision-making processes. The aim of
the co-construction methodology in particular is to introduce upstream self reflection

through workshops, and is presented in a manual format.

The Responsibility Navigator has similar aims but the methodology differs, involving
a set of questions that an individual or group would have to answer in order to move
towards a more responsible model. The principles are gathered into three groups,
ensuring Quality of Interaction, positioning and Orchestration and developing
supportive environments, and are all supported with evidence from the case studies

outlined above.
Progress®

The Progress team take their name from the full project title Promoting Global
Responsible Research and Social and Scientific innovation. From their mission
statement (taken from the website cited above) their aim is to establish a global
network on responsible research and innovation (RRI) involving academia, SME’s,

international organizations, policy advisors, research funders, NGO’s and industry.

Through interactive discussions with relevant societal actors as well as innovators, the
project’s goal is to move RRI debates from the national or regional to the global level

and achieve the following objectives:

Link existing international networks of RRI with relevant societal actors on a global
scale to focus innovation on societal desirability; complete a major fact-finding
mission comparing science funding strategies and innovation policies in Europe, the
US, China, Japan, India, Australia, and South Africa; advocate a European normative
model for RRI globally, using constitutional values as a driver to inform societal
desirability; develop a strategy for fostering the convergence of regional innovation

systems at the global level.

48 Progress Project website http://www.progressproject.eu/ last accessed 22-08-2017
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The project involved running a series of workshops, minutes from which are available
on the website cited above. One topic addressed of particular interest for this thesis is
that of social desirability. The issue was raised as a problem within the project, in
other words how could we measure agreement in terms of social desirability? Another
topic addressed was that of inclusive innovation, and a further problem addressed that

of how to define broad impact criterion.

The project closed with the publication of findings and an agreed RRI convergence
strategy. This was a truly global strategy with input from across the continents that
concluded in the case studies, with a global, multidisciplinary, participatory and
inclusive form of RRI. As with all of these projects the deliverables are all freely
downloadable through the website cited above.

Responsibility*

The Responsibility website describes its project as 'A Global Model and Observatory
For International Responsible Research and Innovation Coordination’. The project

was structured into three main components; the forum, the observatory and training.

The project’s aim was to build a network of stakeholders and develop a shared
understanding of RRI through the network. The project included the building of a
virtual observatory for RRI, in order to support these goals, work towards the
diffusion of knowledge and promote tools to this end. The project Coordination and
Support Action developed the observatory that enables users and readers who have
relevant interests to find, bookmark, comment on and share resources on social media.
The main fields of interest were current and emerging technologies and the issues
they are likely to raise for RRI, governance arrangements suitable for addressing RRI

and a series of case studies, examples of good practice and training materials in RRI.

Again the project was run by a Europe-wide group of universities from whom various

representatives attended a host of conferences to promote the platform. The project

* The Responsibility Project website: http:/responsibility-rri.eu/. Last accessed 22-08-2017
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led to the publication of a series of reports detailing how the project developed, and
offered training and developed training material for use across Europe and beyond to

interested groups.

Responsible Industry®

The aim of this project was to explore how private corporations can conduct their
research and innovation activities responsibly. This project is quite different from the
others that have been funded as the community it aims to target is the business
community. Their main field of interest is in ICT, and within that field elderly care is

predominant.
According to the website cited above, the goals of the project are to:

Synthesise current discourses on RRI in the industrial context, based on an extensive
literature review, 30 in-depth interviews with industry thought leaders, 5 bottom-up

case studies and 2 Horizon Scanning reports.

Investigate, through practical cases and in depth dialogue with stakeholders (industry,
CSOs, policy makers and emerging global stakeholders), of processes, challenges and
opportunities leading to responsible innovation along specific value chains of

products and applications.

Conduct an International Delphi Study of RRI in industry involving 130-150
stakeholders and an international Multi-Stakeholder workshop.

The development of a detailed implementation plan to be tested in at least 4 pilot

projects.

Reflection on the viability of the implementation plan, supported by least 15 industry-

driven focus groups.

The development of models of RRI in industry as a basis of specific recommendations
to be disseminated to the various stakeholders through an Exemplar Implementation

Plan of RRI in Industry.

%0 The Responsible Industry website: http://www.responsible-industry.eu/. Last accessed 21-08-2017
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At the time of writing the project is ongoing (March 2017), and has just put out a call
for ICT success stories in elderly care as a competition in order to provide the project
with its case studies. The project also runs a series of workshops addressed to
stakeholders in the field.

Some Conclusions

The gradual and constant integration of RI principles into the EU funding structure
has certainly brought the concept to the attention of the broader academic and
industrial public. In the cases described above many of the goals have involved case
study work that investigates how RRI practices have been developed and defined in
different situations, how they have been perceived and approached, and to raise
questions about how the concept can better be implemented through the funding
structure. The projects have involved the bringing together of large numbers of
experts and operators in a broad range of fields, raising awareness of the debate
within the partner countries and providing large amounts of data for the EU in return.
The various tools produced and all of the literature produced has been made open

access and accessible in terms of the language used and their operability.

From a critical perspective however this systematic funding has led to an analysis of
RI from a particular perspective, that of policy and funding. The definitions of RI that
are used throughout this series of projects is that of the European Commission,
leading to those who wish to develop definitions or concepts that may be more critical
in nature having to frame their arguments within this structure or face exclusion from

the funding regime.

This regime has had an immediate effect upon those working within the field of RI, as
it has presented large amounts of funding enabling the development of collaborations
and the production of tools to integrate into and develop innovation systems. Almost
all of the organizations that | have dealt with during this research period have
participated in EU funded projects, which has galvanized and focused the
development of the concept, bringing together interests from within academia, civil
society and industry, creating new opportunities but also changing the way social
research in the field is conducted; interdisciplinary has become the norm, non-profit

organizations have become involved, and reports and publication use different
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language and are structured differently. All of which reflects the goals and aims of RI

as described in the various definitions in chapter 1 of this thesis.

As noted in chapter 1 and 2 of this thesis, the driving force behind the inclusion of the
concept of RI and its insertion as RRI within the European funding system has been
the influence of René von Schomberg. In the section that follows | analyze the
development of the concept from his personal position, before offering a selection of

comments drawn from recorded interviews organized as part of my research project.

René Von Schomberg

René Von Schomberg has been the architect of introducing and promoting arguments
surrounding responsibility in innovation and research within the European
Commission. He has worked within the European Commission since 1998, as Team-
leader in Science Policy working within the Directorate General for innovation.

He is widely accredited with one of the widest quoted definitions of Rl and RRI (Von
Schomberg, 2011) and is the central figure within the field as related to policy

making.

An overview of his position: The Responsible Innovation Matrix, 2011/2012

René Von Schomberg works at the Directorate General for Research at the European
Commission. As such he has a great interest in responsible research and innovation, is
a well-respected member of the RI community, and has very much taken the lead in
developing the idea within EU research policy. Von Schomberg first published an
article and a 'Responsible Research and Innovation matrix' on his blog™, an argument
that he developed in Owen’s edited collection described in chapter 2 (Owen et.al,
2013) and beyond. The matrix should be read and interpreted via the article published
in 2013 as A Vision of Responsible Innovation' in Responsible Innovation (Von
schomberg 2013 in Owen et.al. 2013).

The matrix article as it appears on the website opens with a historical overview of

how the definition of responsibility has developed and changed over the years in

51 http://renevonschomberg.wordpress.com/implementing-responsible-research-and-innovation/
last accessed 23-07-2017
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terms of its relation to discovery and innovation. The author argues that ancient
inventions were ‘controlled by a central agent to avoid abuse' but that today

‘Economic exploitation of innovations implies a loss of a sole control agent'.

The article opens up a debate into how to define and promote innovation that would
have a desirable social outcome in terms of benefits and risks, (a stated aim of EU
policy), before describing current EU legislation. The author states that there are
many difficulties in formally measuring the possible benefits and risks for society,
arguing that the process is in some way flawed and ‘artificial’. He argues that it may
be difficult to reach a consensus on what is beneficial for society, as it may be difficult
to see relational and networking uses and possibilities. He uses the example of video
gaming technology used in surgical techniques to express the difficulties involved as

unforeseen uses emerge for new technology.

The author continues by discussing the problem of defining the right impacts and
outcomes of research and the subjective nature of the so called ‘good life', before
outlining how EU public policy statements aim to promote responsible innovation. He
offers what he describes as ‘normative anchoring points'. Von Schomberg regularly
returns to this debate (Von Schomberg, 2014) as his 2016 lecture at the conference of

the same title demonstrates®?.

The author then addresses the 'grand Challenges' and the direction of innovation
development, explaining how the Lund Declaration offers an alternative description
of the role of innovation in Europe, criticizing the prevailing view that innovation is
good per-se and a viable mechanism through which jobs and well-being will be
created. The following quote summarizes Von Schomberg's general theme; ‘The idea
is clear; to steer the innovation process towards societally-beneficial objectives'
(taken from the Wordpress blog cited above). He concludes that the aim as outlined in
the declaration is to fund research that will bring particular positive outcomes for

society as a whole.

The following section in the article is entitled 'Responsible Research and Innovation:

Organizing collective responsibility'. In this section the author describes how possible

%2 The Conference on Responsible Research and Innovation (RRI): The Problematic Quest for right
Impacts was held at Donostia International Physice Centre on 10 — 11 March 2016.
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unforeseen and undesirable effects are not merely the responsibility of an individual,
but are in fact side effects of collective action. He goes on to give some examples of
what we might be able to describe as ‘irresponsible innovation', categorizing four
types: a) technology push, b) neglect of fundamental ethical principles,) policy pull,

and d) lack of precautionary measures and technology foresight.

The example offered of technology push is Monsanto's attempt to break into the
European market with genetically modified soya in the 1990's. The Dutch
government's electronic patient record system (EPRS) project is his example of the
neglect of fundamental ethical principles. The introduction of security technologies,
such as the use of biometrics for passports, asylum applications and whole body
image technology ("body scanners™) at airports is given as an example of policy pull
and he cites the report "Late lessons from early warning” (EEA, 2001) for a string of

examples of Lack of precautionary measures and technology foresight.

Under the title 'A framework for Responsible Research and Innovation' Von
Schomberg offers his well-known definition of responsible innovation cited in chapter
1 of this thesis, before continuing by describing possible normative anchor points for
both the product and process dimensions of innovation, stating that they should be
ethically acceptable, sustainable and socially desirable, before introducing and
explaining his matrix of ‘examples of lead questions to be answered by stakeholders,
either from a product or process perspective in order to fully implement an RRI

scheme'.

He uses five different headings: Use of Technology Assessment and Technology
Foresight, Application of Precautionary Principle, Innovation Governance, Ethics as a
"Design™ factor of Technology and Increasing Social-ethical Reflexivity in Research
Practices and Deliberative Mechanisms for Allowing Feedback with Policymakers:

devising models for responsible governance and public engagement/public debate.

The article concludes with a section entitled Outlook. Within this section the author
summarizes the current situation within the RI debate and its effect upon policy-
making before outlining his ideas about how an agenda for responsible innovation
could be nurtured and developed. The final line is particularly worthy of note as it

states that 'RRI should become a research and innovation "design” strategy which
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drives innovation and gives some "steer" towards achieving societal desirable goals'.

| would argue that this was very much how it was perceived by the EU in its passage
through the different research agendas described above, showing Von Schomberg’s
clear influence on the field in question. It is apparent to all of those working in the
community that these developments can be directly attributed to the work, interest and
influence of Von Schomberg within the commission, making him the most influential

character in the policy-making field.

René von Schomberg: An insider perspective

Through my work within the Bassetti Foundation | have been able during my PhD to
initiate online conversation and eventually develop a research collaboration with Von
Schomberg, leading to several meetings with him, both at conferences related to RI
and also through visiting his place of work in Brussels. Developing this relationship
has allowed me to build a working relationship that has led to me attending many
conferences that he has spoken at, giving me access to large amounts of recorded data
in order to better contextualize his remarks within a broader RI experience. The
arguments that follow are based upon this experience, and in particular a recorded
interview held in Brussels in 2016, the transcription of which is available in Annex 2
of this thesis.

In this section | argue four main point related to von Schomberg's position on RI, and
his view of the development and implementation of the concept. The points are as

follows:

1. The various pillars used to describe RI should not be taken as a definition of

RI or RI practices;

2. RI could be spelt out as the need to cultivate responsibility as a social need

and objective;
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3. The development of the concept was brought about by the need to move

beyond the idea that innovation is a good in itself;

4. Arguments surrounding RI and the fallibility of innovation are difficult to
make within a form of governance whose consensus depends on growth and

jobs.

| would like to support these arguments above using short quotes from my recoded

interview.

1. The various pillars used to describe RI should not be taken as a definition of

RI1 or RI practices:

While talking about the key action structure and the development of the pillars of RI,
von Schomberg describes how their creation was more of an organization change than

the search for a definition of a new way of working:

My recollection is that the pillars were never meant to be pillars of RRI. They
were just pillars of a unit that was assembled together from pre-existing units from
the Science and Society Directorate, it was just an organizational change. We had
people from science education and ethics and governance of science and they had
all come together in one department. And the idea was of course to integrate this
into one unit, and the pillars were actually a reflection of elements partly from
previous departments. It had an internal sense to have these 6 pillars to sort of

represent what it is that brings them together and what they do.

\Von Schomberg argues therefore that the pillars came to be seen as a process through
which RRI could be understood and practiced, but they were not intended for this use,
they represent a pathway to transformation but are not representative of his view of
RI.

But the step that it takes that well this is now RRI is a mistake. And this was also

never my idea. My point was more that each of these pillars is important but they
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need to be transformed each for each. So ethics has to transform from an ethics of
constraint to an ethics of innovative design, science communication has to change
from communication from some kind of central agent who tries to enlighten the
public to distribute the science communication where it is actually in the hands of
each actor that does the innovation, so each of these pillars need a radical change
if they are to be part of RRI otherwise in my view they have nothing to do with

RRI. It can still be sensible to do but it has nothing to do with RI.

2. R1 could be spelt out as the need to cultivate responsibility as a social need
and objective.

| was based a long time in the then science of society directorate of DG research
so this was about in the mid 2000's and | was at that point developing a concept
that had its beginning while | was at university about responsibility, and that was
the basis that | used later for the concept of responsible innovation. The idea of
doing RI in DG research came about on a reflection on the Science of Society

program as it was then.

\Von Schomberg explains the deficit that he felt was visible in the concepts and
practices of the time.

We had all these activities like consensus conferences and ethics research a lot
about the risks of technology and so on. So in my view these things were all good
but there was a deficit, and they were that first of all there was always a focus on
the risks on different technologies such as synbio and nano and whatever, and its
technological potential and the criticism thereof, but not so much about what
actually is this innovation all about. And it was not about innovation processes as
such. It was very much about technologies themselves and the risks of these

technologies, so the negative aspects of technology.

As the Science and Society program was transformed into the Science in Society

program the need to cultivate responsibility as a social need was brought to the fore.
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So this brings us to the following big issue which was also not in the science and
society program then of how do you steer innovation processes towards the grand
challenges, because this was actually a new thing in the European agenda. And
well you could say that there you have the opportunity connected to citizen values
and so on. So against this whole background, a sort of deficit of the science and
society program on the one hand with an exclusive focus on risk, and ethics in a
very constrained way, and so Rl would be an answer to this deficit plus it would
go much deeper into the wider innovation process and not just look into particular

key enabling technologies.

So that was by the end of 2009 | believe if I remember this well, we had then the
first ideas and workshops to bring this forward and we were able to have RRI
anchored in the H2020 program which in the meantime had acquired an
enormous budget increase for this area compared to that of the science and

society.

\Von Schomberg also addressed the use of his current definition and the others that

steer the policies followed by the EU, which also relates to the social need objective.

Well the pillar depiction is hopeless, if it doesn't mean the transformation that |
was talking about, and regarding my own definition, looking back to it, maybe I
should sharpen it a bit. Actors should become mutually responsive to each other.
Probably we have to strengthen this a bit. This responsiveness should be

translated into some kind of commitment towards a social objective.

He offers a further example of this thinking related to the pillar argument taken up
above in point 1 and describes how he seen the paradigm shift required for a move
towards RI, that introduces the argument of point 3.
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We have ethics and so on then you get these pillar stories, you know we have we
should do education and everything else, we should do this this and this and then
you have RI. But this of course is a very problematic approach because each of
these are precisely the shortcomings that | was reflecting upon before. It is not
about an ethics of constraint where you say well you should not do that in your
research and innovation, for RRI you have to have a normative design of tec. And
we should use ethics as a driving force for innovation, it is more about normative
design. Maybe the normative design of innovation systems rather than

technologies as such.

3 The development of the concept was brought about by the need to move
beyond the idea that innovation is a good in itself.

\Von Schomberg maintains that the development of the concept of Rl must be seen

from the perspective of requiring a critical view of innovation.

There is a paradigm shift not just looking at the conditions and the risk and the
classic task of the state but a move to making the actors responsible for the
outcomes, so beyond the market. Because now you say that the benefit equals
market output and so the idea is that the state should also become responsible for
what you get out of it and not only and not only for having good safety measure or
something which is of course also important.

He continues this theme.

I think that if you look to the genesis of the concept further I think that this
element is not really articulated. I think that one still needs to articulate it further
that we are not just talking about having better stakeholder participation or
something else but it is about stakeholder commitment or societal objectives and
not technological potential.

The following quote leads directly to addressing point 4, regarding the position of the

EU regarding economic growth and job creation.
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Innovation was not the focus but it was rather different technologies and the
second question was the output. What do you want to get out of it? And the third
goes with the first in that it is a general criticism of how science and technology
are always justified in the commission, if you look at the justifications the paradox
is that science and technology funding was always very consensual. If you look to
the history of the EU then research was one of the first things to do and was never
really controversial and progressively over decades got more and more money
with big steps in budgets and this is all against the background that science and
technology is inherently good, and embedded in a theory of macroeconomic

justification that it will produce jobs and growth.

4. Arguments surrounding RI and the fallibility of innovation are difficult to

make within a form of governance whose consensus depends on growth and jobs.

This clarification further explains his position.

And this was again for Horizon 2020 when it was still under development was
again a big challenge. It was all about innovating jobs and growth and this
connection. So my reflection started there by saying we have this paradox, a
consensus, but at the same time non embedded like the other policies of the
commission, which go back to the treaty of Rome where we link it to fundamental

values of what citizens actually want the EU to do.

So my idea was to bring science and technology into the same context as the other
policis, which means not just justification in economic terms, apart from the fact
that the economic rationale in itself is wrong. So you can see that the idea of RI
was a criticism of a particular economic paradigm which falsely believed that this
will bring enormous jobs and growth and secondly whether you can do it in this

way by just providing framework conditions, namely money.
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Some Conclusions

Through my working relationship with René von Schomberg | have been able to gain
invaluable insight into the development of RI practice and discourse within the
European Union. The excerpts from the recorded interview cited above add context to
the literature and practice reviewed, while offering suggestions for improvement of

the RI project and the speaker’s position within it.

The interview demonstrates how von Schomberg has been central to these
developments within the European Commission, how the framing of science and
innovation as well as economic imperative has played a large part in this
development, and issues surrounding the implementation of a radical change in

thinking at the level of trans-national governance.

In the following chapter I turn to the Bassetti Foundation’s contribution to the RI
debate, counting milestone conceptualizations of responsibility, innovation and more
specifically poiesis-intensive innovation. My work in this thesis consists in linking
these conceptualizations to the wider RI scholarship and in contributing relevant case
studies to this latter notion of poiesis-intensive innovation with respect to R, in a way

that I would summarize as an aesthetics of responsibility.

I will first introduce the Bassetti Foundation and its vision and mission, then dwell on
its unique context and concept of poiesis-intensive innovation. Finally I will trace the
steps through which historically the Bassetti Foundation laid the groundwork for

conceptualizing responsible innovation.
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Chapter 4

The Italian Narrative: The Bassetti
Foundation in Milan

The Bassetti Foundation has held a prominent position within debate surrounding
Responsible innovation since its very inception. The organization was one of the very
first to use the term, using variations on the theme (‘responsibility in innovation' being
the main example) in use on the website from as early as 1999. The Foundation has
the promotion of the concept as part of its mission statement, and was the first
foundation created to further debate in this specific and at the time almost self-named
field. Many of those at the forefront of the RI debate today have visited the
Foundation over its long history, delivering lectures, participating in round-table
debates and other projects. Bryan Wynne, Sheila Jasanoff, David Guston, and René
\Von Schomberg have all presented their research and work, as the Foundation has
very much been an engine for the development of the idea of RI and its possible

implementation.

The Foundation is also particular in being one of the very few non-academic operators
in the field. Having non-academic roots, the objectives of the Foundation are currently
and have always been to effect change through action, and not merely the furthering
of academic debate. One of the results brought to the broader community was the
effect upon the politics and Statute of the Region of Lombardy. Giuseppe Adamoli,
President of the Special Statute Commission, made reference to responsible
innovation during the 3 July 2007 meeting of the Regional Council of Lombardy. The

concept was later included in the new Statute, approved in the spring of 2008.
In his remarks, Giuseppe Adamoli referred to a speech delivered by Foundation

President Piero Bassetti: "There is also a great challenge which our Region must face.

It is a challenge referred to by Piero Bassetti, the first President of the Region of
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Lombardy®®, at a conference on Technical and scientific innovation, democratic
innovation. Bassetti spoke about responsibility in innovation and expressed his hope
that Lombardy would face this responsibility directly and commit itself to governing
this issue in its own Statute, leading the way for other Italian regions. It is a complex
issue that calls for the participation of society's leading innovative forces in the

administrative and legislative procedures | mentioned previously.">*

The Foundation has recently participated in the drafting of further regional legislation,
known as the Legge regionale 24 settembre 2015 - n. 26 Manifattura diffusa creativa e
tecnologica 4.0, and even more recently the Legge regionale 23 Novembre 2016 —
n.29. The aims of this legislation is to support and allow the financial assistance to
promoting innovative manufacturing processes and the small businesses that put their

development into practice™.

The influence of the Foundation on regional politics is clear in this case and it is a
subject that I will return to later in this chapter where the influence of President

Bassetti's personal experiences in politics can be clearly seen as in this case.

President Piero Bassetti was in fact Board member and Councilor within Milan City
Council from 1956 to 1967, going on to become the first President of the Region of
Lombardy from 1970 to 1974. A Member of Parliament from 1976 to 1982, he was
also President of the Chamber of Commerce and Agriculture in Milan (1982-1997) as
well as President of the Union of Italian Chambers of Commerce (1983-1992). From
1993 to 1999 he was also President of the Association of Chambers of Commerce
Abroad (CCIE).

53 The Region of Lombardy contains just over 10 million inhabitants, and produces about 20% of
GDP for the entire nation.

54 Quote taken from
http://www.fondazionebassetti.org/en/focus/2007/07/political responsibility in_in.html
Last accessed 01/11/2016

55 Documentation and the full text of the law is available on the Capire.org website.
http://www.capire.org/attivita/clausole valutative/lr20150924lombardia.pdf last accessed 28-03-
2017.
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Today he is President of the Bassetti Foundation and also President of Globus et
Locus, an association of institutions whose objective is to analyze global and local

relations.

Under President Bassetti's leadership, the Foundation participates in large EU
sponsored projects and has an international presence and global network of
collaborators. I myself have collaborated extensively with the institution, representing
the Foundation since 2006 in a role that developed into that of Foreign Scientific
Correspondent, and saw me based in The USA for 3 of those years. The Boston
posting reflected a time of great expansion in the Foundation position within the RI
debate, provoked mainly by the rapid take-up of the idea by academia across the
world and within the various funding and governance organizations as described in
chapter 1. The Foundation is recognized as having played a pivotal role in this

development, specifically laying the earliest foundations of the present debate.

The Foundation has developed a particular perspective on RI over these years of
activity, with several notable differences to operators from the academic sector.
Innovation is not seen as necessarily science nor investment heavy (as is prevalent in
most of the scholarly perspectives described in chapter 2), focusing an entire strand of
political and philosophical thought on responsibility within entrepreneurship and
local, national and international governance (see the Lombardy governance example

above).

In the following section | describe the development of the Foundation since its
inception using documents available in the Foundation archives, before looking at

some of the most important turning points in Foundation history.

| then analyze a selection of my recently recorded interviews with President and
Founder Piero Bassetti in order to describe these developments in much deeper terms,
as much as possible in his own words, using short extracts from much more extensive
recorded interviews in order to offer a much denser and personal description of the

Foundation's particular approach.

Much of the data is taken from recorded meetings, discussions and interviews that
took place in Milan, at the Foundation offices and conference suite. Some of the data

used is taken from from an interview that took place between President Bassetti and
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Dr Sally Randles from the University of Manchester as part of her Voices Project, and
much of this section owes a great deal to her inspiration and collaboration. Where
discussion was provoked by questions offered by Dr Randles | mark so in the text,
and | also mark where my observations involve interactions that were not recorded

but experienced first-hand in my position as collaborator or invitee.

An Overview of the Bassetti Foundation

The Bassetti Foundation (Foundazione Giannino Bassetti in Italian) is a not for profit
social research organization, founded in its current format in 1993 to honour the name
of Giannino Bassetti, former head of the family business, and to promote debate

surrounding the idea of responsible innovation.

The Bassetti family owned a large textile company throughout much of the last
century, for many of those years under the guidance of Giannino Bassetti and his
brothers. From early roots in the hand weaving business, the company became
extremely well known in Italy and across Europe for its high quality household

textiles.

Under the leadership of the Bassetti brothers, and later under the direction of
Giannino (as the brothers became more specialized they took on different roles) the
Bassetti Textile company became mechanized (moved from hand loom use to
mechanized techniques) between 1906 and 1908, and underwent a rapid expansion
over the following years that was only curtailed due to the outbreak of the Second
World War, at which point the company employed 1500 workers, rising in the years

immediately after the war to almost 4000°°.

The business was of note for its political line towards its employees and those living
in the areas around the factories, a characteristic that | feel is very much the base and
reflected within the modern Bassetti Foundation. Influenced by ideas of solidarity
predicated through the Catholic Church, the business promoted a relationship of

mutual collaboration with the stakeholders, including the formation of a committee

56 For a detailed history see the Treccanni website (in Italian)
http://www.treccani.it/enciclopedia/giovanni-bassetti (Dizionario-Biografico)/ last visited 21-11-
2016
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that included members from each sector described above and supported by a large
Italian Workers union (CGIL) in a form of co-management. The aim was stated as to
examine all of the company's productive and organizational needs preventatively and
together, with the scope of obtaining understanding, participation and fair solutions to

problems for all parties concerned.

Giannino Bassetti's death in 1980 lead to the creation of the modern Foundation, to
honour his social and business achievements. The social approach outlined above can
be seen as the roots of the political and socio-philosophical line that the Foundation

has followed over the years.

Since its inception it has worked towards the creation of a network of interested
parties, in order to further research and promote action aimed at the proliferation of
the ideas surrounding RI, with the aim of promoting real change. The Foundation
website®” holds almost 15 years of reflections, articles and interventions surrounding
ideas related to RI, published through a Creative Commons license in keeping with a

policy of giving open access to all publications to interested parties and individuals®®.

The Foundation participates in an array of different RI related projects, being part of
an International network of relationships, thus allowing its collaborators a privileged
viewpoint on the global development of the concept of RI. As stated above, the
foundation is action oriented, and as a result works with many different institutions
within the fields of academia, politics and civil interest. Research and interventions
are always geared towards real-world results, as research informs policy proposals

and political action.

The aim of the foundation is stated in its mission as the promotion of the development
of responsible behaviour in innovation, in both the national and international context,
through assisting institutional, private and associative subjects to orient themselves
and their goals towards the improvement of society as a whole. This aim holds not
only for the technoscientific fields, but also within the creative economy,

" The Bassetti Foundation website: http://www.fondazionebassetti.org/
58 Further details are available through the website cited above
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entrepreneurism and also governance.
The aims of the Foundation can be further expressed in the following points:

“To make all of those actors who participate in innovative decision-making more

aware of the consequences and responsibilities that their roles entail;

To help in building a relationship between civil society and institutions,
contributing to scientific research while developing instruments for the diffusion
of responsibility in the technosciences, lifesciences, biomedical and oncological

laboratories, in bioethics, governance, finance and business;

To participate in projects and international consortia to work towards
understanding, developing and spreading understanding of the work the European
Union has conducted in developing the concept of RI, while contributing to

strengthen and enrich this work;

To collaborate with local government and other organizations in order to develop
governance programs that gain from the Foundation’ specific competences,

collaborating with such structures and proposing projects with such entities®® .

Lines of research and investigation have involved many different partners from
different fields in public and business life. One line has been the role of finance within
responsibility, investigated through a partnership with Allianz Insurance Company
that culminated in a lecture given by Michael Bruch at Bocconi University in 2013% .
The role of financing has also been a topic of debate related to funding bodies and the
roles that they hold, with several large projects carried out with Banking Foundations

and financed through regional banks, the largest recent example being the WAVE

59 Aims taken from the Foundation Statute, available through the website cited above.

60 Video of the lecture is available through the Foundation website
http://www.fondazionebassetti.org/en/focus/2013/01/risk_and_responsibility in_inn_1.html last
accessed 29-03-2017

94


http://www.fondazionebassetti.org/en/focus/2013/01/risk_and_responsibility_in_inn_1.html

event hosted in Milan in 2015%.

To summarize the above, the Statute finalized in 1994 states the objective to be to
create a new and updated understanding and a new and widespread sense of social,

civil and political responsibility within those who innovate.

President Bassetti in his own Words

A great deal of discussion has taken place over these years regarding how to define
the concept of RI, and within it both the concepts of responsibility and of innovation.

Innovation has been defined by Piero Bassetti as “the achievement of the improbable

»

which is taken to not imply discovery as such and therefore applicable within
broad fields. The following quote is taken from a recorded conversation with
President Bassetti. Bassetti is talking about how the discussion of responsibility was
approached at one of the most important meetings in the development of the thinking
of the Foundation, which took place in Alz, and will be described in further detail
later in this chapter®. It is an extended explanation of the Bassetti Foundation

definition of innovation and how it leads to raise the issue of responsibility:

We started defining innovation as the realization of the improbable, this was our
first definition. I think you would say achievement in English because in Italian
"realizazzione” means something that is between implementation and realization.
The idea is that when you are innovating you are dealing with the implementation
of something that is improbable, and we think this is important because it is an
action which regards the appearance of something that is not impossible, is not
forecast-able but is improbable. Therefore is in a sense economically and

sometimes physically risky.

61 Posta about the WAVE event http://www.fondazionebassetti.org/tags/\Wave last accessed 29-03-
2017

62 All of the following recorded and transcribed quotes are in italics and indented following the
Harvard Style.
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We think that innovation is performed through the availability of a surplus of
power and knowledge; You must know something more, but you must have the
power to implement it, therefore the base requirements for innovation are

something unknown and something non existing.

At the end of the process you have something that we could in a sense see as new.
Therefore an innovation is an absolute novelty. We (at the Foundation) think that
this introduction of something absolutely new and unknown is a risk and as such
has to be handled responsibly. This leads us to addressing the strange fact that
many things have been implemented by entrepreneurs without them taking full
charge of the consequences of what they were about to implement®,

The problem of how to define responsibility however is not such an easy one to
conquer. Issues of social meaning, values and geographic differences have all come to
the fore both within the Foundation itself and in the broader literature on RI as
described in chapter 2. The following quote comes from Bassetti as he describes a
fundamental moment in the Foundation's history, the meeting in Alz that | describe in
much greater depth later in this chapter. In this short second section taken from the
same interview Bassetti outlines some of the problems involved in trying to define the
concept of responsibility, referring to the 10 commandments as the point of departure
in Europe, and discussing the problem in terms of the development of the atomic

bomb raising issues of power and implementation.

What didnt come out at that time was that when we were talking about
responsibility, all of those present thought that the concept was clear, in terms that
an irresponsible person is bad, and a responsible person is good. So what did we
mean by being responsible? Behave in a correct manner. But what do we mean by

correctly? We mean ethically correct. But what does ethical mean? Well in

63 This quote and the series that follow was taken from an interview conducted with Sally Randles as
part of her Voices project, and transcribed and used with her permission.
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substance we mean the 10 commandments.

And seeing that this was obvious it became a contribution that was very positive to
the debate. And this leads to some of the most important achievements for the
Foundation. Firstly the definition of innovation as the achievement of the
improbable, and secondly the concept of the impact of innovation, which is that
innovation does not always have positive impacts. Which seems obvious, but at

that time it wasn t. So innovation can have negative impacts.

Lets take the atomic bomb for an example, at that time the problem of the bomb
was really evident. So with the bomb we are talking about innovation. The
decision to develop the bomb was not taken by Einstein or Oppenheimer but by
Truman. So from this we get the concept of innovation that | developed, that
innovation is a plus of knowledge and a plus of power. When these two plusses,
meet innovation can emerge. At this point for the problem of verifying if something
is or isnt responsible then the definition of what we mean by responsibility

becomes fundamental.

And here we needed some time, several years, because the idea that responsibility
was not something that is clear. This was a difficult problem to overcome, because
responsibility is the ethics of behaviour, and so for example the ethical boards in
the hospitals were one case. We followed the ethical issues within health, for

example therapies that are responsible if ethical.

At this point we came to the conclusion that the criteria of ethics were extremely
fragile, and at this time the idea of the fragility of ethics was not well known. We
had not had all of these battles over the sciences of life In which all of these
ethical problems have emerged so much that nobody now knows where they stand

any more.

97



In those days there was a lay ethics, that said that we will not accept the ethics of
the church, but what is lay ethics? We needed 2 or 3 years to come to the

conclusion that the concept of responsibility was an extremely vague one.

Much of the early work of the foundation was initially dedicated to reflecting upon
what innovation is, but as this moved on to looking at what responsibility actually is
or might be perceived as, many difficulties came to the surface. Bassetti argues that
this is because we can understand innovation, but responsibility is connected to ethics,
and if you forget about a purely religious approach responsibility is something that is

difficult to locate, organize and to approach.

The loss of absolute values is a topic that is often brought into play during
conversations within the Foundation, in some ways the question could boil down to
one of how to determine right and wrong in an age without God. One solution
proposed is that of deliberative democracy. Bassetti argues that democratically taken
decisions will be better decisions in terms of the good of society. For him this sits

under the umbrella role of politics, as the following quote summarizes:

Within the term responsibility, etymologically, you respond (from Latin,
‘respondere’). But you respond to whom and for what? So it sounds like a clear
affair but it is not. When you move into the significance and meaning we find a lot
of approaches. There was a Latin idea of responsibility, with many different
approaches. But if you assume a political look then responsibility is the impact on
history. How do you change history through innovation and what is the space for
responsibility in making history? This is the role of politics, and in a democratic
country it has to be decided by majority or minority assumption of responsibility.
We went through this in our work in the foundation and spent a lot of time thinking
about what we assumed (and assume) to mean by responsibility. | think that
should be much more clarified, particularly by those in political authority. We
must spend more time over this. | have issues with some institutions because we
don't believe in the significance of corporate social responsibility. This is

theorized in a simplified and misleading way, and we believe that the problem of
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theorizing responsibility in innovation is still unsolved.

This brought us to the point of saying that responsibility was the anticipation of
the effects. So if you tell me what effect the innovation will have then everyone can
decide knowingly, but that does not mean responsibly, even if today there is still a
tendency to say that knowingly means responsibly. If you think about it if 1 do
something knowingly then I obviously do it bearing in mind my morality, and here

we have the legal responsibility problem.

The following line summarizes the standpoint:

we are not interested if an innovation is responsible, we are interested in whether

it is democratic or not. And if those democratic are responsible.

The argument is clear: if we improve the method of decision making we should arrive
at a better decision from the broadest point of view, those including responsibility,
efficiency productivity, and risk. Instead of analysing a system it should be put into
the hands of the population, but which population? Some populations will make better
decisions than other populations. People who do not know anything about a topic
cannot be asked to make a decision upon that subject as there are no grounds for their
decision-making. Bassetti argues that the population should make the decisions over
who can make decisions and represents a reflection upon one of the central pillars of

RI, that of inclusion; He continues the clarification:

So | think that what is happening in the foundation is the entrance of political
logic in the ethical or purely rational logic, about probability and knowledge.

| agree but | think that this fault of problematizing is extremely serious for
humanity. We are handling the relevant innovations in an irresponsible way. We
take OGM or nano or bio technology and the neuro-sciences and we play with
innovation in an irresponsible way. In that sense the road we have run is very
short compared to the risks that humanity is dealing with historically. That is the
production of the relationship with science and knowledge. This brings us back to

the problem with Adam and Eve and the apple. As science appears we do not yet

99



have control of it. This has been a problem for the foundation, because when we
started to pose the question the reaction was “oh you want to put a limit on the
innovative capacity of humanizy so you are a reactionary!”. Well that does make
sense in a way, but it is also part of the problem. We must problematize our love
for innovation. As | say you have innovation when you really change something,
not when you discover something. This is the difference, innovation is the
implementation of discovery, and you change things so it is connected to power
and in economics is connected to money. You need a surplus of power to

implement innovation.

Not many people think like we do but in a way humanity is forced to face this
problem because | think that we are jeopardizing humanity by playing with
technology and the supplement of power that it gives us without sufficient
understanding of the consequences. That is an enormous political problem that is
not properly dealt with. In that sense | think that capitalism is fully contradictory
with responsibility, for example in dealing with the limits of the planet. If we do
not change our economic approach and move for example towards the sharing
economies or the Oestrum’s commons approach..... well I am glad to be old and

not be there when the problem comes up.

As argued above, the origin of the thinking that underlies the Foundation lies within
the family's connection to textile production, and in particular innovation within that
field. One instance that is often mentioned within debate and discussion is emblematic
of how daily decision-making and choices can affect the world and had led to defining
the Foundation's position.

Several years ago the family business introduced a new product to the Italian market.
The product was a new sheet, a bottom sheet that meant that beds could be made in a
much simpler way. The sheets had corners, it was in fact the first fitted sheet. In doing
this the business had affected the way men and women deal with something in
practical terms, in this case the daily chore of making the bed. The following words

are from Bassetti himself:
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When | noticed the changes this provoked, in such a relevant area as sleeping, |
began to realize how full of implication, and very important this process had been.
The fact that we could change the way people interact with the bed without
responding to any other authority apart from that of profit which was of course
the matter of interest to the business, led to the question I first asked my uncle (the
then Director of the family business); “but to whom did you ask the authority of
changing the bed for the Italian family?” Well he replied “I don't know, but we do

make a profit!”

Bassetti does not however find this an adequate response. He was a student of
Schumpeter and this is very much reflected in his thinking on this matter. The
question for Bassetti is where do we find the authority or responsibility of

implementing innovation?

Schumpeter argues that wherever you have something of increasing value you
have profit. Therefore the judgment on the validity and value of innovation in his
theory is referred to as the existence of profit. Profit is the compensation for a

valuable innovation.

Bassetti however does not accept this argument and often refers to the development of
the atomic bomb as example of why innovation has to be responsible. The fact of
dealing with the bomb, and the responsibility that that entails, demonstrates that

innovation must be responsible.

Today the Foundation focuses on different fields for innovation but the Foundation's
question remains the same: Where is the responsibility within innovation, with whom
does it lie and to whom are the innovators responsible? The risks associated with
biotech or synthetic biology are enormous, as risks have moved into areas of unknown
consequences, and can no longer be measured in terms of percentages. Bassetti often
uses the example of shipping to explain risk and its shortcomings today. He argues
that if we take the risk associated with sea transport we can expect a certain number of
failures, one ship in every 10 for example will be lost, but if we are looking at
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synthetic biology or the development of nano technology we can no longer measure
the risks in the same way. And we cannot see the possible effects of these risks, they

are in some ways absolute risk.

A further example that is often used in the Foundation is that of the events in the USA
on 9/11. Following from the argument above about absolute risk, we would have to
ask the question that if you don't know the consequences of your action, in this case
an innovation process, how can you carry out a risk assessment? What are the risks?

They are unknown risks, so how can their frequency be determined?

The example of 9/11 can be described in this way: September 11 was an innovation,
an irresponsible innovation but never the less an innovation. The insurance company
Alianz lost eight billion dollars on that day®* and legal battles continued for many
years as insurance companies found themselves insured for losses that were provoked
by an event that from their point of view was totally impossible to predict. We can use
this example to make the statement that the criteria of probabilistic risk does not
exclude somebody (or a company) from the problem of the extent or type of
responsibility they take when you construct something (in this case towers), or indeed
of those who insure them.

Once the event has occurred once however the risk can be seen, if not measured, and
attempts to prevent it occurring again can be made. But in the case of the towers in
hand, it becomes obvious that defending a structure of that size is very difficult.
Where will the next attacks come from? They might come from under the ground, or
from another as yes unforeseen route, and how could the towers be protected from

such unknown risk?

The Foundation line is that the way to address the problem of unforeseen risk is
through responsibility. Responsibility is not here seen as legal responsibility however

in terms of blame, or after the event responsibility, but a forward looking

64 See Ten Years After 9/11: Property Insurance Lessons learned by Scott G. Johnson for further
explanation of the complexities of insurance losses after the attack at the Twin Towers
http://www.robinskaplan.com/~/media/pdfs/ten%20years%20after%209%2011%20property%20ins
urance%20lessons%20learned.pdf?la=en, last accessed 24 November 2015
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responsibility. But the question that is often raised is that of how someone can take

responsibility for something that they cannot foresee.

The tower problem can be easily seen in other fields. If we take synthetic biology or
genome editing we find similar issues. Today genome editing is not only the realm of
scientists in labs, but also of bio hackers and biology students. It has become easy to
modify a genome, but the modification is not necessarily a modification that merely
lives in the present. Modifications can be passed on through the generations as
organisms reproduce the modification in their offspring, in effect changing the
historical course of the entire future of the organism, and bringing in the question of

unknown risk over an unknown timescale.

If we look to President Bassetti's work experience we see where these arguments were

born.

The business experiences of the family textile company have had a steering effect
upon the development of the Foundation's approach. A look back to these operating

practices allows the reconstruction of the early building blocks.

When Preseident Bassetti started his participation in the family business it was a
monopolistic producer of domestic goods such as sheets and other textiles, but mainly
bedding. The firm was particularly innovative in marketing. It was the first textile
firm in Europe to spend a lot of money on advertising . It was a very well-known and
accepted name with prestige, particularly among women, from any social class but
mainly the middle classes. When the company suggested changes in behaviour and
the acceptance of new ways of seeing and furnishing the house it held a lot of
influence. The company also had ties with Pirelli, and worked with them regarding

ways of producing mattresses.

The way people dealt with the bed was extremely diverse at the point in which the
company started modernizing the market.

Bassetti were the first in Europe to use the broad support of psychological analysis.

Experts within the company analyzed the relationship between people and the bed.
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The bed was seen as a strong, important part of life and the home, where you are born,
you reproduce and sleep. The company gained an insight into the importance of
changes in the relationship between people and the bed. This meant that it was able to
perceive the relevance of changes in social, cultural and political terms of the
relationship between people and beds, to see the relevance in changes in consumers
and supply of beds and its organization. This was particular to the firm, which was
very advanced in dealing with cultural approaches to marketing in this field. Going as
far back as the 1950's the company was already acquainted with the relevance of
change, not only in terms of standardization and industrialized organization, but also
in the changes in the relationship between the psychology, attitudes and habits of our
consumers, who were mainly women. This led to the company stressing the

importance of change.

Bassetti sums up the experience with a familiar analogy:

It was a family firm and so dealt with a complex sensibility. Our family was

peculiar, catholic with a strong sense of values and social responsibility.

Bassetti did not however remain within the family business for long, moving into
politics, another experience that can be seen as playing an important role in the future

direction of the Foundation.

Now | was born into that family and | was the natural candidate to become a
manager within the business, and so | started working in the field before following
my vocation into politics. | have in fact led a life of politics. I was in the city
government, | was a founder of the Italian Regions, first President of the Region
of Lombardy, | sat in parliament etc. My career is marked by politics, so this is a
reflection on a decision that was routine, as it is in every firm. When you have an
idea and it is successful you don't spend too much time reflecting upon the
responsibility you have taken outside the fact of whether you have made some

profit or not.
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Bassetti summarizes his education and work experiences in the following quote, once
more taken from his interview with Sally Randles. In just these few words we find
many of the cornerstones of the foundation's approach, the necessity of power, the
importance of civil society, the importance of beauty and practicality, and the

influence of economics.

In a sense | understand that my personal experience somehow changed, because
as you have probably noticed | was born into a situation. | followed a normal
course of classics studies, in the humanities as most Italians do, then | went
through the normal experience of a ruling class member, military experience and
university. 1 won a fellowship and spent 2 terms in the USA at Cornell, then
another in London to study the privatization of steel. | spent six months studying
the re-privatisation of the UK iron and steel industry. Then | went through the
initiation into my management career, as | said | soon discovered my vocation
towards a civil service experience. | was elected into the local city council. But my
educational experience was a strange mixture. I have an education in economic
sciences, mainly theoretical economics, so | have a mixture of science experience,
and management, so power experience, but also in a way a sensibility connected

to the humanities experience.

So | agree (in a sense) that the approach to a normal managerial decision taken
not only through the rationale of economics but together with values and political
consequences, is what facilitated the perception of a connection with that strange

affair that is responsibility.

The Foundation's perspective is that the tool to use to achieve more responsibility in
innovation is the democratization of decision-making. This standpoint is steeped in

President Bassetti's political experiences in terms of politics as service to society.

As often stated by President Bassetti, the aim of the Foundation is to promote change

and not merely academic debate. In order to better move towards this goal the
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Foundation has created a large network of collaborators and partners over its lifetime,
and has recently undergone a change in its statute. The Foundation has become a
Foundation of Participation, allowing partner organizations to hold a seat on the

Board of Directors and offering mutual advantage to those involved.

One thing is a foundation that proposes the discussion of a problem, but a
foundation that proposes to address a problem is another thing. And it is clear
that in the second case you need a set of instruments that is more developed and
finer and probably more powerful. The foundation did not have and could not
have within the limits of its capital the answer to this problem, and so there was a
need to find alliances. And this having been a dominant question, where do you

find alliances?

As | have argued above, President Bassetti has spent most of his working life in the
field of politics, notably within the Lombardy Regional Government as President of

the region, and the answer to the question above lies within these experiences.

Well in the first case you find it in a public structure that is nearby and as you
know | was president of the Region of Lombardy so in a certain way | still have a
judgment that is brought about through familiarity with the political structure as a

whole but more so with the region so the first thought was the region.

In order to address the scientific side of the debate the Foundation is looking to
appoint a scientific institution to the Board. At the time of writing negotiations are
ongoing, and as | result I cannot name those involved. Bassetti describes the logic of

these choices:

Looking at the institutional and legal possibilities and seeing the possibility of the

participatory foundation, newly appeared in our system, we decided 2 things:

First to abandon our previous way of working because it was destined to become
inadequate. Because of course if we had the possibility of investing millions then
we would have kept everything within the existing ser up, but in reality we don't

have these possibilities. But if we go and involve institutions that are willing and

106



capable of political responsibility, because in politics you cannot get away from
your responsibilities, scientific responsibility, and to the responsibility of the life
sciences, which are part of the same problem in a sense, innovation that is capital
and science intensive, we needed a different statute, and this is what we have

done.

In effect this set up maintains the driving force for the foundation and the family to
steer the history of the story of innovation, because it gives all of the power to the
family, but it also opens the possibility of participation from a structure such as a
Polytechnic University or another institute that works within the life sciences, but

could also be spread more widely.

Finance and Banking have also been fields of interest for the Foundation, not only as
possible partners as described above, but also as topics of critique and reflection. As
noted President Bassetti studied economics and much of the thinking underlying the
Foundation's approach owes its basic principles to his experience as a student of

Schumpeter.

Risk is an issue that has run through RI debate since its inception, and the Foundation
promotes debate on the subject matter through various relationships. The Lecture

involving Allianz cited above being one example.

Bassetti feels that certain aspects within this debate have not been problematized, and
he sees the case from his own experiences as having had to take on responsibility

through the family business at an early age:

There are problems tied to innovation which are connected to the limits of
humankind, and which are based in the concept of risk, which is another topic that
is also not problematized. The experience of humankind has always been tied to
power and the risk of exerting it. If you grow up in a position of power, you grow
up in the risk of your condition. If you are limited in your possibility you probably

have less contact with risk.
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The quote above returns to the problem of power, the power to both innovate and
change the world but also the power to risk relationship. Issues of politics come in to

the discourse around power, as does the related problem of moral responsibility:

You cannot propose a limitation in the increase of power, in the sense of the will of
power as Nietzsche used, the term as used in German and Italian meaning
“potenza”, so not power in political terms but in absolute terms. So I agree that
we have a strong wish for power, and the sense and value of life lies in exerting
this will. The Prometheus myth is false, you can contain but not restrain the main
push that he represents. So If you do not have clear absolutes as humanity did
when it believed in God, all seeing, all knowing, when you had these terms then
God was responsible, but we have disposed of him. Having killed him, we must

assume the responsibility of driving the destiny of humanity.

For Bassetti this leads to the acceptance of the problem of risk within politics:

That is a real problem, if you transfer it in political terms you see that the only
way to gain a understanding of the problem is advocating risk. Because when you
mention risk everybody understands that power may be a risky affair in absolute
terms, not only historical. The risk of losing a war doesn't change the history of
the planet. But increasing the population to 7 billion people might, can they be
sustained? This is a demographic risk, the only limit that you can assume as an
objective is risk. Risk has been at the source of capitalism, you can insure a boat
using a model of probability, so 1 boat in 10 will sink, and you cannot have
capitalism without insurance, but the concept of risk was based on probability,

now we are dealing with absolute risk.

Another aspect that has become an important topic of discussion and practice, is that
certain types of innovation create a dramatic problem with the governance of
innovation. Because the current model of governance designed for industrial society is
built upon industrial innovation, it does not easily apply to today where there are

different types of innovation. He raises the question of how such new soft forms of
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innovation can be governed (oft-cited examples include Air BandB or Uber).

Bassetti argues that much of legislators face the issue of having to understand that
they can no longer obtain the criteria of responsibility from norms and ethics. This is
problematic because all of the bureaucracies in the world lean upon norms. And

norms always lean on ethics. He argues that this therefore requires a new approach.

Poiesis-Intensive Innovation

One of the central concepts for this thesis grows out of developments at the Bassetti
Foundation. | work on poiesis-intensive innovation. My own interpretation and
definition of the term will be expanded upon in chapter 5, with what follows
describing the early development of the concept and Bassetti's deepening of the

concept.

A search on the website reveals the earliest published use of the term “poiesis-
intensive innovation” in February 2006, with the concept further developed in the
following years and culminating in a lecture held on April 2014 at ISTUD Foundation
Business School®®. In the lecture entitled Poiesis-Intensive Innovation: responsibility
and culture for the third industrial revolution, Foundation President Piero Bassetti
argues that innovation is the implementation of new knowledge through the addition
of power and praxis. He adds that innovation processes can be divided within two
broad categories; science-intensive and poiesis-intensive. Through this articulation,
the speaker claims that poiesis-intensive innovation does not come from science, but
rather from knowing how to do things. As a result, it does not need to be capital-
intensive and is characterized by working practices that are different and more varied

than those developed in science and technology.

65 The first Quaderni della Fondazione Giannino Bassetti, entitled: "Innovazione, creativita e
responsabilita. Formare gli imprenditori del futuro™ is the result of the Foundation's participation in
the "Innovazione e Creativita" module directed at students in the second year of the Master's
Degree Course in Corporate Economics at the Carlo Cattaneo-LIUC University in Castellanza
(academic year 2005-2006).

% The lecture in question took place in Baveni, Italy. Video of the event in Italian can be found on
Vimeo: http://vimeo.com/album/2913716/video/94643512. Last accessed 24-08-2017
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Bassetti argues that within the industrial and entrepreneurial context, science-
intensive innovation takes place within the factory and ancillary structures, whereas
poiesis-intensive innovation occurs in workshops. These different settings and
structural characteristics affect the innovation and design processes, as those found
within the second form (poiesis) allow the developer to think about aesthetics and
functions, before having to think about mass production implementation. He argues
that this form of innovation lies at the base of the third industrial revolution, in which
individuality and originality are production goals, much more so than the
standardization, replicability and mass applicability of science-and-technology
settings. According to Bassetti's logic, in the poiesis-intensive setting, creativity takes
the lead in the innovation process with the problematization of mass production

following.

Bassetti maintains that poiesis-innovation processes can be seen as a form of culture
that lies behind the product. He argues that compared to industrial innovation, many
production factors are different: beginning with the type of worker involved,
following with the kind of design processes implemented, and ending with the types
of contractual obligations, buying and distribution practices as well as credit and
payment models. Many examples involve the use of high technology, but Bassetti
argues that objects are not produced by machines (in his example he is talking about
the case of 3D printers) in the traditional understanding of the term. Rather, he still
considered them as "made by hand", using the technology as a tool much in the same

way as any other hand tool. They are therefore the product of craftsmanship.

The following quote is taken from one of my recorded conversations. It provided an
introduction to my argument that aesthetics is an integral part of the PIl argument, a

topic that I will return to in chapter 5.

In all of this that | have said there is the assumption that innovation is science
intensive episode. The knowledge that we are talking about is scientific or
technological knowledge. But in reality improbable changes come also from

Picasso. But also your joiner. Or with 3D. People no longer following efficiency
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but in general beauty, driven by a logic of doing. Innovation that comes from
someone who is driven by a logic of doing is different than from someone who is

driven by a logic of technology.

So the Greek verb poieo, that means ‘doing’ and also ‘poetry’, gives birth to the
idea that we developed before going to San Francisco that there is a poiesis
intensive innovation, that does not respond to a logic of ethics but if anything

responds to a logic of aesthetics®’.

And here we must ask as we do with ethics, well what is aesthetics? For example if
faced by an innovation such as the 3D printer, taking from doing and adding, in
that the 3d printer is additive whereas the lathe is subtractive, faced with this kind
of technology, the logic that regulates the program of doing responds to a logic
that can be heavily influenced by aesthetics.

So here we meet all of the problematics of art. In which way is art innovative?
Today in western thought innovation is the atomic bomb and not Michelangelo,
but in reality this impression is superficial because problematic change that is in

thought can change history just as much as physical change.

As | argued above, the Foundation holds a slightly different standpoint from much of
its partners regarding RI in that the concept here described does not necessarily fit
into the technoscience fields that other RI developments tend to be associated with.
This leads to the broader drawing of involved practices, but also to the audience that
the Foundation's work is aimed at. In the following quote, this position in sketched

out in greater detail:

One of the things that the foundation has come across is the end of a limited
audience, that is any that person innovates. And what comes from this is the birth
of the problem of the difficulty of defining a border between newness and

innovation. Because much of what is known as frugal innovation is more newness

67 | further develop this argument in chapter 5
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than innovation. And I think that this is a sector that we need to address because it

is the other side of the initial argument.

If you start from the bomb you find atomic and quantum physics and extremely
sophisticated problematics. But if you take the bike that is made easier to use on
rocks, or the Vespa that uses small wheels instead of large wheels and creates the
scooter, you no longer find sophisticated knowledge, but you meet all of the
knowledge including those skills that come from the use and culture of the object.
So for example certain ways of sculpting wood that we find in artisanal furniture

production don't come from equations or algorithms.

And in the middle we have this enormous problem of big data, the evolution of
information that touches upon all of this argument, because it is obvious that the
more information you have the more you bring the problem of responsibility to the
fore. And the more information you have the more possibilities you have and so

the more responsibility you have.

| argue that Bassetti’s line can be seen in relationship to the situation within which the
Foundation operates and has its roots. I now move on to examine the setting in further
detail.

The Importance of the Milanese Socio-economic Context for the

Conceptualization of Poiesis-Intensive Innovation (PII)

The Bassetti Foundation is based in Milan. I would argue that its interest in artisan
working practices within arguments related to RI is directly related to the importance
of this type of production in the Italian (and particularly Milanese) economy. | would
argue that the Bassetti Foundation conception of responsible innovation has been
developed as a result of being embedded within the working practices and everyday
experiences that the presence en mass of artisanal working practices within its

immediate geographical and socioeconomic surroundings afford.
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The artisan sector is an important portion of the modern Italian economy, a fact that is
particularly true of Milan and the surrounding Lombardy region. According to the
2014 Annual Confartigianato report® (the autonomous confederation of Italian artisan
workers), there are 344,000 registered artisan businesses in Lombardy alone, of which
approximately 27% are in manufacturing. They average 4 employees per firm, and
even in a period of economic shrinkage and stagnation their economic output rose by
6.2% in 2014 (with export predominantly driving the increase), albeit after several
years of sharp decline. In present day Lombardy 44% of all employees (excluding
those in agriculture) work within artisan enterprises with less than 10 employees, with

these companies representing 93% of all non-agricultural Lombard businesses.

Looking back to earlier times, before the enforced and involuntary restructuring
brought about by the current economic crisis, artisan businesses were responsible for

33% of total industrial production in Lombardy, and 18% of total Italian production®.

Living and working in the environment described above has led to the development of
a concrete conception of responsible innovation - rather than the more theoretical or
bureaucratic conception offered by policy-makers and sociologists of science. In these
terms, responsibility is embedded in the beauty and functionality of the object
produced. | would argue that this type of holistic conception makes sense when the
artisan community of practice makes up such a large portion of the working
population, leading to an aesthetics of responsibility that is grounded in a particular
type of society.

To summarize, the Foundation is interested in the conceptualization and realization of
a responsible system within which "responsibility” is not an abstract normative

thought but rather lies within the actors, processes and objects of their design. To this

68 Confartigianato is the professional association of Italian self-employed workers. They

publish statistics and reports about their membership (in Italian). http://www.confartigianato-

lombardia.it/upload/content/20201459161342354.pdf Last accessed 13-07-2017

% A document in Italian can be downloaded from the union of Trade groups at with a breakdown of
economic categories in use in Italy at:_http://www.unioncamerelombardia.it/images/File/ OE%20-
%20D0ssier2009/DOSSIER%20ARTIGIANATO _aprile2009%20def.pdf Last accessed 13-07-2017
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embedded notion of responsibility one should add the conditions surrounding
production, such as norms, market dynamics etc. But norms and market regulations
should not be the source of RI itself. It should be developed from within a system of
practice.

In fact, the economic structure described above will present many problems to anyone
wishing to implementing "'stewardship™ of innovation top-down, precisely because it is
such a diffused context. In this situation, “skill” or “poiesis” (or knowing how to do

things) becomes the notion that allows to broker ideas of responsible innovation.

Afirst Defining Moment: The Meeting in Alz

To better understand how the operating practices and underlying philosophy of the
Bassetti Foundation came to be developed, I will now present documentation
regarding how debates within the organization have evolved and how they relate to
the current broader RI debate. | will demonstrate through this documentation how the
debates and decisions taken at and subsequent to this meeting foresaw the
development of arguments surrounding the nascent concept of RI, reflecting the
visionary thinking developed within the Bassetti Foundation at that time.

I will begin with an often discussed event with President Bassetti (cited above), a
meeting at Alz in 1999, a meeting that was fundamental in laying the groundwork for
the philosophical positioning over the following years. A transcription of parts of the
meeting is available in the Foundation archives™, a selection of which I have
annotated below. The meeting was attended by Piero Bassetti, Francesco Alberoni’?,

Claudio Carlone, Renato Ugo’?, Umberto Colombo™, Ignazio Masulli” Adriano De

70 http://www.fondazionebassetti.org/it/pagine/2009/02/workshop_sulla_fondazione gian.html

71 Francesco Alberoni is an Italian journalist and a professor of sociology. He was a board member and

senior board member of RAL, the Italian state television network, from 2002 to 2005

72 Renato Ugo is a renowned Chemist and Professor in General and inorganic Chemistry at the
University of Milan.

73 Umberto Colombo is a chemical engineer, a well known academic and former Italian Minister for
Universities, Science and technology.

74 lgnazio Masulli is a well known Historian and author
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Maio’®, Tomaso Quattrin’® and Peter Goldmark"”.

The meeting in Alz was called by President Bassetti as a brainstorming, a reflection,
with a group of entrepreneurs, scholars, and CEO’s of leading industries and NGO'’s,
with whom he wanted to address the idea of responsible innovation. As noted above,
the people present were extremely diverse. Bassetti explained the concept of RI and
that he wanted to lay the foundations to study the idea of the responsibility within

innovation.

At this time (in 1999) this theme was completely unheard of, innovation was seen and
perceived as a good in itself, it was progress and unquestioned. The idea that it could
be run in a more or less responsible way was a novelty. The meeting lasted 2 days,
and many of the RRI topics that have emerged over the following years were first

raised at this meeting.

The following is a reconstruction based upon materials available in the Foundation
archives. As a turning point in the history of the Foundation, a keystone in thinking on

RI, it warrants a fine detailed analysis.

The meeting minutes open with President Bassetti thanking the participants for having

accepted his invitation, before describing the reasons for the meeting as the following:

a) The analysis of the original idea, the nature and the first steps of the Giannino
Bassetti Foundation;

b) a contribution of ideas to the President and the Board of the Foundation on how to
develop "the study of innovation in entrepreneurial activity, with particular attention
being devoted to the responsibility of innovation and the impact of new productive

processes on economic and social conditions and on the ethics and politics of human

75 Adriano De Maio is an engineer, foemer Rector of Luiss Guido Carli and delegate for Higher
Education, Research and Innovation at the region of lombardy.

76 Tomaso Quattrin served as the President of Altoprofilo SpA and was President of IBM Italy at
the time

77 Peter Goldmark is an environmentalist, has held several governance positions in the USA and
former President of the Rockefeller Foundation.

115



society."”

Here we see the mission of the Foundation succinctly distilled into its prime
components, with a focus on the productive process that was later developed and
redrawn as the innovation process, the physical and social effects on broader society

and the influence of politics and ethics upon these developments.

In his opening presentation, Bassetti described how the Foundation originated in
almost twenty years of thought connected to Giannino Bassetti's conviction that
despite innovation's pervasive role, the responsibility for innovation is not clearly

attributed in our society. He argued that this problem was not new.

Francesco Alberoni expressed his feeling that the issues Bassetti wished to address
were the same as that which most modern philosophers (Heidegger, among others)
had struggled with, being the result of the impossibility of foreseeing the long-term
results of technological development. He described what is sometimes known in RI
studies as the problem of many hands (ref from Delft course), not in terms of
responsibility taking as such in terms of blaming someone for the consequences of her

actions, but in terms of historical developments:

Alberoni described the problem as follows:

M does something, N does something else, and the results of their action become
common property, something that anybody can tap for whatever end they wish.
Such separate actions generate effects which, beyond a certain threshold, in turn
produce cultural, political, religious or ethical reactions. Action and reaction are
always separated by a time lag: the reaction (panic, a movement, reformation)
never runs in parallel with the process and cannot be conceptually foreseen or

controlled.

He argues however that this problem has been amply studied by sociologists, calling

for a new approach to the problem.

116



Claudio Carlone responded in arguing that the terms of the problem have changed
from Heidegger's time. He argued that research had changed, no longer being an
individual task or action but the result of the interactions within complex systems. He
argued that the results are largely foreseen and aimed towards, and that there is little

free research today.

Carlone followed with a comment drawn from the argument above that very much

resonates with the development strategies of the Foundation:

So far, in the footsteps of Heidegger, we have concerned ourselves with the
responsibility of the scientist. Today we should instead start discussing the
responsibility of the entrepreneur”, arguing that “the starting point of reflection
can no longer be that research happens without any foresight about its results, but

rather that the entrepreneur is the manager of research and its results.

| believe that this statement represents an early interest in innovation process
management, an idea that went on to form the basis of the EU approach as described
in chapter 3 (Mon Schomberg, 2011).

Carlone closed with a statement about the speed of modern innovation and the results
that such rapid development provoke, raising the point that society no longer has
control of innovation because questions arise regarding new developments quicker
than they can be answered. This issue described in these terms can also be seen as
reflected in development within RI. Debate around the need for the development of
soft regulation due to the time restrictions necessary for the drawing of hard
regulation has underpinned RI research in recent years (Bessant, 2013, Fisher and Rip
2013, Bosso, 2014, Reichow and Dorbeck-jung 2014).

Renato Ugo responded in arguing that the answer to Bassetti's question could be to

distinguish separate levels. He addressed Bassetti's developing notion of how to
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approach responsibility arguing that he refers to social and political responsibility. He
argued however that there is another level of responsibility that needs to be raised,

although not of particular interest to the Foundation's goals:

When you consider research results, though, a first level of responsibility is
connected with the decision about whether such results can be used. It is a
technical responsibility related to recognising that the discovery has some
application and is therefore technically valid.

He argued that the Foundation is however concerned with a second level of
responsibility that depends on the uncertainty surrounding the future development of
innovation, a topic later developed by Bernd Stahl who described meta-responsibility
(Stahl, 2013). Yet:

If we consider the results of the innovation process as a whole, society is growing
in statistical terms. Instead of concentrating solely on the point of responsibility,
we perhaps should concern ourselves with estimating whether this kind of
innovation is statistically an asset or a liability for society, without forgetting that
an asset can be the result of an asset minus a smaller liability. Thirty years ago,
life expectancy in Asia and Africa was 40 years, today it is 65-70. In the West, it
was 65 years, today it is 82. This implies progress both in the West, where the
innovation originated, and in Asia and Africa. The balance is positive all round.
Even without precise political responsibility, innovation is so powerful that in
spite of all our mistakes, society keeps developing. The problem is thus how to

control such growth and how to accelerate it.

This statement seem closely related to the developments in RI described in Chapter 1
and prevalent within the competing definitions of RI and the pillars of the EU and
other funding bodies, in that it raises the point that innovation could work towards
societal goals, although raising the question of how this could be measured. This is
also an issue that appears in Rl literature, particularly in terms of what the common

good might be and how it might change in different settings and across different
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cultures (MacNaghten et.al., 2014).

Umberto Colombo argued that the proposal presented above that trying to inject an
ethical dimension in the main motivation of the entrepreneur would be utopian, or
even dangerous. He proposed the advancement of a new ethics, based on a global and
intergenerational view of society "Since companies today tend to concentrate
obsessively on short-term performance, the challenge could be to show them the

compatibility between global and long-term goals and their interests .

He argued that the aim should be to create a new idea of entrepreneurship that
includes an ethical dimension but without underscoring the ethical aspect too much,
and focusing on the long-term future of the company in a global world.

Such proposals have been followed up within the RI community since this debate
unfolded. The only major operator working in this field however is the think-tank
Matter’®, based in London. Matter aim to bring the arguments of RI to the small and

medium sized business table, operating very much in an action research settings.

Ignazio Masulli responded that the problem goes beyond the responsibility of the
entrepreneur. He argued that the responsibility of innovation concerns the future of

our society and we can view it in two ways:

The responsibility for the consequences of innovation;The responsibility
implied by the possibility of making free choices as to our future. For instance:
since the gap between rich and poor countries is increasing, what kind of
solutions can we find at a technological level? Which technologies are more
easily exportable to less developed countries? In this sense innovation implies
creating opportunities, making the improbable feasible, fostering economic,

technological and social change.

78 See the Matter website for further details http://www.matterforall.org/
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Form the archive notes it is apparent that he argued the need to study how innovation
takes shape, under which conditions it asserts itself, which dynamics give rise to it.
This is the scope and aim of this PhD, and has become a line of interest within
academic publications as described in chapter 2 and within European policy-making

as described in chapter 3.

He also raised the question of why innovation available in certain contexts is not
applied, or applied only years after its discovery? Why is the innovation available in a
given context not used in a similar context in the same country and time? He asked
the following question that touches directly upon President Bassetti’s political
involvement and drives one of the lines of inquiry sponsored by the Foundation and
recently present within the literature (van Oudheusden, 2014, Di Giulio et.al., 2016):

Moreover, are we satisfied with the fact that the responsibility of innovation has
shifted from political institutions to the market, which is by definition
irresponsible? Or do we believe that this poses a problem?

Adriano De Maio addressed the comment that Colombo had made about what he
described as myopic research policy. He argued that in the face of industrial short
termism regarding research, most innovation will be left to public institutions to carry
out. This means a change in the division of responsibility, as decisions on types of
research and their funding are increasingly taken by politicians. This statement should
be seen in the context of the development of RI frameworks within funding
institutions described in chapter 1; Rl has become institutionalised through funding

intervention across much of Europe.

This comment in fact seems to reflect many of the changes that have occurred since
the time of this meeting, with many funding bodies taking on ideas born from RI in
their funding processes (see chapter 2 for further description of large EU funded

projects and chapter 1 for an overview of these developments.

De Maio continues by raising another issue that has become prevalent in RI discourse,
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that of the role of the media (Selin, 2014, Van der Burg, 2014, Withycombe and Foley,
2015):

The mass-media also have an ethical responsibility in this respect, and so does
government when it lets public opinion guide their decisions instead of fully
analysing the problem of research. This is the paradox of democracy, since
democracy should imply a deeper analysis of technical problems, but instead
makes it impossible.

He also comments the issue of the speed of technological change arguing that

Up to a few decades ago the innovation process was slower and people had time
to metabolize it. The advent of electricity, for instance, has revolutionized the
behaviour of men, though in a very long-term perspective, which gave us the
possibility of adjusting to it. Today, innovation comes faster and faster and we
don't have time to adjust. | do not know who should be responsible for improving

society to help it adjust to innovation, but I think this is a problem.

In his final comment De Maio argues that innovation is radically changing the
cognitive process of humankind, pointing out that adolescents never read instructions
on how to operate devices, they just try and make them work. This he argues implies
that they never learn all of their functions; they just use them according to suggestions
they receive from the outside. This implies that they do not learn to criticize

innovation and new technologies.
He concludes that:
This will have an impact on our children's generation and should become the

object of close study. If it doesn't, our capacity for critical analysis will be lost.

This is a fundamental ethical responsibility, the most serious problem of our times.
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Tomaso Quattrin raised two points that have featured heavily in the RI debate within

the Bassetti Foundation: to whom are we responsible? He argued that:

It is not really very easy to create a connection between innovation and
responsibility. Certainly, when research aims at foreseen results it could be easier
to trace back who has done what and why, and who is responsible. But in many

cases, things do not work that way.

He gives the example of the post-it and the IPad to demonstrate that many innovations

are not born of planning.

Peter Goldmark spoke about his experience in running a foundation, the comparative
advantages that different institutions possess and how they could be best used in the

case of the development of the Bassetti Foundation. He agreed that

There is indeed an ethical dimension in Bassetti's project. To make it effective,
though, make the ethical dimension a performance test. If it is a performance test

it will have a different time horizon and then it will be built into the system.

In the open debate that followed these opening remarks and discussions, Bassetti
asked the participants to acknowledge that the idea of responsibility is very confused
and to consider that we could find a niche in having in the courage to work on this
assumption, rewarding someone who can theorise about the causes of irresponsibility.
He raised a multi sided series of questions that resonate within the Foundation and
within the EU to this day:

To whom is one responsible? For you cannot found any ethical system without

having an end in mind. What I had in mind was a contribution to the improvement

of society.

Continuing with the following set of statements and questions:
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The link between innovation and the improvement of living conditions is clear. But
if the measure is not the GNP anymore, what will it be? Happiness? Too difficult
to define. Harm reduction, as advocated by the Club of Rome? Thus the problem
is not only to decide who is in charge of innovation, but also who is in charge of
defining the lines along which innovation should be considered a factor for

improvement.

Alberoni responded to the questions above that Bassetti's main concern was
responsibility, the responsibility of power. Who has the power? Who is responsible?
Responsible not because one must answer to someone, but because one answers to

one's self.

Ugo replied that Bassetti conceives the problem of responsibility in social terms,
without limiting it to businesses. He argued that this view, though, does not allow for
the concept of innovation. He raised one of the questions that has been amply debated
in the RI debate (van den Hoven, 2013) related to the problem of responsibility as

addressed above by Bassetti:

can the entrepreneur manage the whole loop, after initiating it? Or, if he cannot,

how can he make sure the loop is responsible?

Masulli responded that the ethics of responsibility could not be taught, developing a
line however that could be seen as in line to that of Von Schomberg (Mon Schomberg,
2011).

You cannot teach anybody to think in the interest of future generations and that
history tells us that man cannot be taught to be more responsible. Many
innovations take shape in a totally contingent way, the industrial revolution being
the most famous example. My point is: can we conceive a type of innovation with
different scientific and social foundations than in the past? An innovation

conceived and shaped in such a way that it only acts as a tool for change and
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nothing else?

Colombo responded that Bassetti demonstrated an ideological prejudice when he
argued that certain categories are not responsible. From his point of view,

The media, entrepreneurs etc. cannot be said to be irresponsible: they are
responsible but in a different way, with another scale of values. We must be open
and refrain from accusing others of irresponsibility, since that would be

counterproductive.

Carlone concluded the discussion by arguing the need to distinguish between two
fundamental concepts; the effect of innovation and its impact:

The impact of innovation is connected to the role of public opinion, which is
basically guided by the mass media, exerting a major influence on the allocation
of funds for research. The effect, on the other hand, concerns real society, the
ways in which innovation can influence people's lives, by tackling problems like

poverty, the North-South gap etc.

His suggestion very much mirrors the path of many academics working in the RI field
(for further details see chapter 2 and Annex 1) in arguing that:

The Foundation should try and convince those who work in the most advanced

fields of technology and innovation that they have to design their communication

projects carefully, while recognizing the fundamental role of communication.

Some Conclusions

| argue from experience that this discussion above forms the basis of the philosophical

drive behind the foundation, and that the issues raised have become the issues that the
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broader community addresses today, showing the visionary arguments that underlie

the Foundation and its creation.

Literature can be seen across disciplines and the entire spectrum of RI fields that has
further developed the ideas that were opened for discussion in 1999. The proposal to
create the Bassetti Foundation and to bring those present together can certainly be
seen as visionary in hindsight, proven by the fact that the very questions raised on that
day are those that have been and continue to be asked today within the RI literature.

The centrality of the questions reflects the centrality of the foundation to the

development of the concept.
The geographical and political experiences that underpin the Foundation have led to
its particular standpoint on RI, a standpoint that | will expand upon in chapter 5 and

implement in the case studies that follow.

In the following chapter | develop the concept of poiesis-intensive innovation and its

relationship to responsible innovation.
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Chapter 5
Poiesis-Intensive Innovation

Chapter 4 presented the background to the notion of poiesis-intensive innovation, as
conceptualized in the Bassetti Foundation. This chapter aims to expand upon this
framework of thinking, to analyze it further and to propose a relationship between

poisis-intensive innovation and RI; poiesis intensive responsible innovation (PIRI).

The concept of poiesis-intensive innovation as an analytical tool for the study of RI
grows out of the working practices seen and experienced through my work at and with
the Giannino Bassetti Foundation (FGB) in Milan, Italy over the duration of this PhD.

The Foundation’s characteristic interest in action-oriented research and policy as well
as its historical grounding in the evolution of craft production processes — notably in
the textile industry (Garruccio and Maifreda 2004) - has led to the development of the
original concept of poiesis-intensive innovation, as briefly described by President
Bassetti in chapter 4. In this introduction to the case studies | analyze and offer my
own interpretation of poiesis-intensive innovation, propose the category of poiesis
intensive responsible innovation (PIRI), and describe the background to the case

studies that follow.

For the purposes of this thesis | read poiesis as the addressing of ethical and aesthetic
issues combined, through a production process. In broad terms, this is inspired by
Plato’s understanding of poiein as a form of making that addresses every aspect of
being, namely not just producing things but making them as growing out of an
integral engagement with knowledge (as in music and poetry, but also artisan working
practices). (Reale, 2003, p. 528).

The earliest published FGB use of the term poiesis-intensive innovation dates back to
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February 2006, with its development continuing and culminating in Piero Bassetti’s
lecture held on April 2014 at ISTUD Foundation Business School, Poiesis-Intensive
Innovation: responsibility and culture for the third industrial revolution®. Bassetti
argues that innovation is the implementation of new knowledge in practice through
the conscious exercise of power, adding that innovation processes can be divided

within two broad categories; which he calls science-intensive and poiesis-intensive.

On other occasions Bassetti uses the term capital intensive innovation, a further
refinement of the argument. Capital intensive better represents the realities of high
technology and high investment innovation, as science may be seen as but should not
be restricted to laboratory work. The overarching focus for this thesis is that poiesis
intensive innovation takes place in small groups in a restricted social setting, and that
it involves the participants working collaboratively within shared ideas of working

norms and practices.

Poiesis-intensive innovation is led by soft forms of knowledge such as design,
functional aesthetics, organizational and relational patterns, which are usually found
within social settings of learning such as artisanal workshops. Through apprenticeship
and work experience, tacit knowledge is developed (Polanyi, 1966; Collins, 2010). In
these social situations knowledge regarding how to do things is learned through
membership within a community of practice (Lave, 1988) in a process that both
requires and is based upon cooperation and shared understanding between its
members. As a result, it does not always need to be formalized and is characterized by
working practices that are diverse, situated and fluid as opposed to those developed in
larger, capital-intensive settings usually associated with the hard sciences, with
following protocol and translating scientific innovation into mass production. In short,

poiesis is a form of production that stems from knowing how to do things in

& The first Quaderni della Fondazione Giannino Bassetti, entitled: "Innovazione, creativita e
responsabilita. Formare gli imprenditori del futuro" is the result of the Foundation's participation
in the "Innovazione e Creativita" module directed at students in the second year of the Master's
Degree Course in Corporate Economics at the Carlo Cattaneo-LIUC University in Castellanza
(academic year 2005-2006).

8 The lecture in guestion took place in Baveno, Italy. Video of the event in Italian can be found on
Vimeo: http://vimeo.com/album/2913716/video/94643512. Last accessed 24-08-2017
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practice®.

Naturally science always involves practice too. Lucy Suchman (Suchman 2007) and
David Turnbull (Turnbull, 2009) among others show for example how ‘muddling
through’, bricolage and relationality inhabit the practices of science as much as those
of craftwork. Indeed the argument of this thesis is that poiesis is a way of
understanding all innovation processes through the lens of personal and practical,
‘situated’ knowledge. In this case knowledge becomes embedded into specific

qualities of certain material products for the market as argued in Callon et al (2002).

Callon et.al argue that an object has a life, and a career. They use the term product, as
different from mere "goods” in economic terms, and as seen from the point of view of
its production, circulation and consumption. A product is a process whose
characteristics change during this process, in a sequence of transformations. The
authors argue that “the product describes, in both senses of the term, the different
networks coordinating the actors involved in its design, distribution and
consumption” (Callon et.al, 2002, p198).

For the purpose of this argument, poiesis-intensive innovation occurs in sufficiently
independent and intimate environments that the innovation and design processes are
more typically than not bespoke procedures, allowing the developer to think about
function through aesthetics, before considering replicability and standardization. This
form of innovation lies at the base of the so called third industrial revolution, with its
use of 3D printing production techniques (Anderson, 2012).

Situated Learning

In the artisan sector, poiesis-innovation processes can be seen as representing a form
of culture: beginning with the type of worker involved, following with the kind of

design processes implemented, and ending with the types of contractual obligations,

8 For further explanation of how the concept was conceived see the transcriptions in Chapter 4 on the
Bassetti Foundation in this thesis.
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buying and distribution practices as well as credit and payment models. Contemporary
examples involve the use of high technology, though objects are not seen as having
been produced by machines but rather using technology as a tool much in the same
way as any other hand tool - the product of craftsmanship. The second case study in
this thesis follows the logic of this argument, describing how the tools themselves are
mainpulated towards an end goal within a University science lab, displaying many
similarities to the first case study that takes place in a furniture restoration workshop
and examples of other fieldwork experience carried out during this research period.

| argue however that it would be limiting to simply oppose craftsmanship to

technology.

As Wiebe Bijker suggests, “technology comprises, first, artefacts and technical
systems, second the knowledge about these and, third, the practices of handling these

artefacts and systems” (Bijker, 2010, p64).

In order to contextualize my own understanding of poiesis and to introduce case
studies related to the concept of poiesis intensive responsible innovation (PIRI) I will
borrow from an interdisciplinary scholarship on apprenticeship and practical
knowledge.

Anthropologist Tim Ingold argues that the form of things arise within fields of force
and flows of materials, so that the use of technology is navigated. He gives the
example of a carpenter sawing a piece of wood, reacting to the way the wood
responds to the use of the saw with different rhythms and body shaping (Ingold, 2010
p91). In this sense the carpenter navigates the materials in a way that we can see and
understand through the first case study described later in this thesis. This process is
also visible in the science case study that follows, as a biotechnologist constructs 3D
printers to form a production process that itself requires tool making, the tools being

the machines themselves.

Similarly Trevor Pinch argues that intentionality can only be determined by context.
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In keeping with an Actor Network Theory framework, he proposes the notion of

delegation to non-humans (Pinch, 2010).

Through this thesis | argue that the link between situated learning and related
decision-making processes including the delegation of work to both machines and

tools represents the opening of a new field of analysis within RI.

Jean Lave and Etienne Wenger develop the argument of situated learning within
cultural contexts through their definition and use of the term “communities of
practice” (Lave and Wenger, 1991). Their argument can be described in the following
terms: Learning is brought about through the participation in routine activities that are
often difficult to describe in verbal terms, but that involve important routine, material
and bodily aspects; through the knowledge of and functional use of objects and
instruments and spaces that guide actions, relationships and communication in a
certain direction, and away from other directions, through the progressive taking on
and delegation of responsibility through which the apprenticed gains the role of
legitimate peripheral participation, moving progressively towards the centre of the
action. This movement represents the learning process with all of its tensions,
hierarchy and complicit actions between the skilled and the apprentice in artisan
working situations (Herzfeld, 2004) but can also be seen within science labs as the

case study in this thesis seeks to demonstrate.

This approach sees knowledge as competence that is developed through a material
and relational context, it is a practice of knowledge or for Grasseni and Ronzon the
praticha della conoscenza (Grasseni e Ronzon, 2004 and is a transformative process
(see also Potestio, A, 2014 and Potestio, A, 2015 for further investigation from a
pedagogic perspective). In her celebrated Cognition in Practice argument, Lave also
argues that learning is a practical activity demonstrating the practical use of
mathematics in daily life (Lave, 1988).

In Craftsmen, Richard Sennett underlines that “all skills, even the most abstract,

begin as bodily practices” and that “technical understanding develops through the
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powers of imagination” (Sennett, 2008 p10), and brings in an argument that is
fundamental for this thesis: the ambiguity of craftsmanship from an ethical point of

view.

Sennett's example is that of Oppenheimer’s approach to building the atomic bomb. He
argues that the scientist's goal was to build the best bomb possible, pushing his own
technical skills in crafting the best technical solutions for the problem at hand. He was
searching for a solution to a physical problem, not a weapon.

Edwin Hutchins also developed these ideas, working with US servicemen. Hutchins'
aim was to investigate cognition in practice in context, developed through routine,
developing the idea of a socially distributed knowledge through routine (Hutchins,
1995).

Expert action can therefore be seen as mediated, with every expert practice seen as
situated. The action is mediated through coordination with external structures that
offer support for the guide, description and the form of the action. These mediation
structures are also artifacts and tools, the availability of information brought by

technology, and network connections.

| argue that the material learning process involves sharing an understanding of how a
procedure should be correctly completed, and that this has implications for the
conceptualization of RI. The sharing of a work space and the practices described
above leads to the construction and sharing of a perspective on morality, and the
construction of a moral framework that can be seen both in the process and product. |
will argue that this morality is appreciated as beauty, through the acquisition and

sharing of a skilled vision.

Skilled Visions

A central methodology and argument used for this thesis is that of skilled visions

(Grasseni, 2007). A skilled vision is an example of a learned skill very much in line
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with the situated learning arguments made above, it is a learned vision. The vision is
learned within a structured apprenticeship environment and is socially performed and

inculcated as any other skill. It is seeing and knowing through a schooling of the eye.

In this thesis | expand upon the theme of skilled visions as developed by Grasseni, to
argue that the apprentice experience not only allows the learner worker to see quality
in a finished produce in relation to its production process, but also that it allows a
shared vision and understanding of the decision-making process that underlies the
process, and more importantly the reasoning behind how decisions were actually
made, and finally why. To summarize this point the skilled apprentice sees the
reasoning and the morality behind the decision-making process represented in the
beauty of both the finished product and the process itself.

The skilled visions approach relies on the concept of communities of practice (Lave
and Wenger, 1991), membership of which allows for the development of a visual
competence that is embodied and tacit, but also shared. A skilled vision is one that
allows the viewer to interpret a range of factors within a process as represented within
a final product or situation. It is an ability that is learned through enskillment (Ingold,

2000), via apprenticeship.

Grasseni used the example of cattle breeders in Northern Italy to develop her concept.
She describes a vision that a judge at a cattle fair performs, looking at the animals
from certain angles, for different traits. The animal is a visual representation of the
skills of the breeder, judged against an ideal type of form in what she describes as

functional beauty (Grasseni, 2009).

I myself possess a skilled vision, as my first case study demonstrates. | served a four
year apprenticeship as a furniture restorer, learning to see the qualities both the
qualities of the article in question but also the restoration work. | wish to push the
understanding of skilled visions to argue that | can also see, and share with my fellow
workers, an understanding of the choices that were made during the restoration

process and the reasoning behind them. I describe this as the ability to share a vision
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on the morality of the production process through a shared understanding of the moral

imperatives that decisions taken during this process rely on.

The process of carrying out this research has also enskilled my vision when entering
other types of workplaces, in particular manual restoration workshops. I am now more
able to see the organization of the working process through the physical organization
of the workshop in question. I look for and see patterns that | recognize from other
situations, home/made tools, the placing of artifacts on the walls, the use of several

generations of technology side by side to give some examples.

My skilled vision as a furniture restorer is the most developed however. | can look at a
finished piece and understand how it has been technically constructed under the top-
cover, hidden from a non-skilled perspective. | can understand the choice of materials,
not only in economic terms (some are cheaper than others), but also in terms of what
should or should not be used in different contexts and more importantly why. I can see
if the job has been done right. | can also judge the abilitiy of the restorer and the
quality of his or her work by looking at the organization of the workshop, the
materials present and their layout. | will expand upon this argument through examples

in the first of my case studies.

Following Grasseni's argument | argue that skilled visions are forms of tacit
knowledge that is not a construction either of the viewer herself, nor the object, but of
the complex relationship between attention, habit, representation, distributed
cognition and a broad understanding of context. I use an argument based upon a
shared understanding of beauty, that a skilled vision sees an object as beautiful
because the viewer sees the embodiment of this relationship within the product. The
beauty lies within this relationship, it is constituted by this relationship, with its social

actors, setting and processes.
| argue that a skilled viewer sees an object as beautiful because she understands this

relationship, and the decisions made within it. These decisions are reasoned, and the

viewer can see these reasons, they are aware of the underlying situation that underpin
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this reasoning, and as such the ethical implication of these decisions. Therefore they
see the ethics and responsibility in the beauty of the product. For the product to be
beautiful from a skilled visions perspective, it must be ethical (however that is
determined within the context) and responsible. An object that is beautiful from a

skilled visions perspective must be responsible.

This interpretation of Grasseni's skilled visions concept aims to build upon Goodwin's
concept of professional vision (Goodwin, 1994). Goodwin describes how apparently
evident states are discussed, debated and confirmed through different devices and
mediations. These devices are multisensorial, and in the case of furniture restoration
involve stroking, hitting, pressing and lifting. These routines allow and create specific
acts of looking, touching, and understanding. They also lead to the development of

working practices and standards, and therefore relate to responsible innovation.

Grasseni argues that the concept of skilled visions moves beyond this earlier
construction, as skilled visions are also moral visions. They inform the social circle
within the community of practice, they build status and identities. This aesthetics view
shapes an ecology of belonging (Grasseni, 2009), allowing membership within
specific groups. This leads to the development of different forms of working
networks, all of which is important for the development of the production process in
terms of quality of materials, access to knowledge and funds. This argument can be
made about both of the seemingly diverse extended case studies in this thesis, as well

as the two shorter examples of fieldwork cited later in this chapter.

To pick up on Piero Bassetti's language once more, they allow the viewer to

experience the poiesis element of the production process.

R1 Definition and Poiesis Intensive Responsible Innovation (PIRI)

For the purpose of this analysis | re-propose an adaption to the Stilgoe defintion of
Responsible Innovation described in chapter 1 developed with Grasseni (Hankins and

Grasseni, forthcoming).
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“Responsible (research and) innovation means taking collective care for the
future through a reflexive process within which all interested actors contribute to
responsible choices within a “glocal” and topical context” (Hankins and Grasseni,

forthcoming)

This definition aims to take into account the poiesis intensive innovation concept as it
is applied to the two case studies developed in this thesis, inserted into the poiesis-
intensive innovation concept, and proposing the concept of poiesis intensive

responsible innovation (PIRI) (Hankins and Grasseni, forthcoming).

The glocal and topical context referred to in the definition takes the negotiation of
accepted actions into account, taken within the context of the small scale working
relationship but also broadly defined and accepted external norms. The responsible
choices possible therefore refer to external norms. This is important for the concept of
RI as | argue that the moral framework that the process is judged by is constructed
through these relationships. As | will describe the construction of beauty within the
group, as a measure of the job having been correctly carried out, relies on this moral
framework. | am not arguing that because the finished article or the working process
is defined as beautiful that it is necessarily moral from an outsider's perspective, but
that it is moral from an insider perspective, according to the accepted norms of the

group in question.

To explain this further | propose that we think about animal use in biology research.
In my second case study described later in this thesis, | follow a biologist who relies
on animal use in experimental operations within his research. This use may well be
criticised in terms of animal rights from an external perspective, but as an accepted
process, if done correctly, within the working group, it is seen as morally justified. As
a result it remains a parameter of working practices rather than a moral dilemma.
Once accepted then the process of how the animals are used becomes the measure of
correctness and how animal experiments are viewed and implemented into a research

project, in other words the process. This leads me to argue that the morality
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framework is constructed and shared in situ, through mutually understood and

negotiated parameters.

Before moving on to the in-depth case studies that are presented in chapters 6 and 7 of
this thesis, a brief description follows of how the concept was developed, with two
mini case study examples taken from recent research sites that include my experience
conducting fieldwork in Utrecht (Netherlands) as part of this PhD and described in

further detail in the forthcoming Hankins and Grasseni article.

Following Randles and Laredo (Randles and Laredo, 2013) and Deblonde (Deblonde,
2015) the short cases here presented were analyzed as examples of what the authors
had previously referred to as grass-roots Rl (Hankins and Grasseni, 2014). The
analysis builds upon the notion of "rri" versus "RRI", as developed by Randles et.al.
(Randles et.al. 2016). Randles and her fellow authors argue that “rri” processes are
de-facto (Rip, 2010) in that they represent the responsibilities that the actors
themselves feel and act upon as such, within the innovation process.

Borrowing from Sayer on ‘lay normativity’, the authors argue that a variety of
normativities reflect societal values, cares and concerns (Sayer, 2011). Societal cares
and concerns become embedded in practices, structures, and governance instruments
which then steer and orient organizational business models towards specific
normative goals. Following the skilled visions argument described above these factors

are visible to the trained eye, embodied within the beauty of the object or process.

Grassroots Responsible Innovation (Hankins and Grasseni 2014) also takes as its
starting point the worldview of concrete societal actors grappling (in the case of the
article here cited), with dilemmas about food procurement and sustainable
provisioning. In the case described the construction of the concept of beauty lies
within the organization structure of those provisioning food as much as within the
foodstuffs themselves, a theme that is also visible in the case studies described in this

chapter.
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This article describes the workings of the Italian GAS movement (gruppi di acquisto
solidale), describing how the members engineer a short chain procurement system that
allows them to trace the entire production line of the goods (mainly food) that they

procure.

In the article we argue that, faced by the environmental, financial, and social non-
sustainability of current food provisioning practices (demonstrated by food insecurity,
environmental concerns, malnutrition and increasing health issues in industrialized
countries), grassroots networks are rethinking the core elements of contemporary
society: the market, the commons, and the role of the individual: citizen, consumer,
and producer, leading to the creation of a system that offers several similarities to
those described in the RI literature by Randles et.al. (Randles et.al. 2016) and
Deblonde (Deblonde, 2015) as de-facto forms of RI. 1 will not expand further on this
argument at this point, but conclude by making the point that production processes
need not produce goods, they can be organizationally beautiful and responsible to
those participating within their shared and negotiated definition and framework.

The following examples display many similarities with the two case studies that were
expanded upon for this thesis. Therefore I present them here as an introduction to the
methodological base of the argument for this thesis. The subsequent case studies
described in chapters 6 and 7 build upon these examples, and were specifically

developed for this thesis.

PIRI Case Study 1:

Roadrunner Engineering

Roadrunner engineering®® is a small scale industrial engineering company based in
Milan. The business produces artificial legs and feet for both running and walking. It

also has a research arm whose aim is to produce fully made to measure bespoke

82

The Roadrunner Engineering website contains further details of their research and current
products. http://www.roadrunnerfoot.com/
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products using high technology means. The company was founded by Daniele
Bonacina, who 20 years ago lost a leg in a motorcycle accident. This led him to
experiment with artificial walking solutions and eventually to found his own company

to continue this research and put his findings into production.

Roadrunner currently produces three types of running feet alongside their line for
walking, and have developed and patented an artificial knee joint. They use an
innovative approach totally based on digital data to optimize lower-limb socket
prosthesis design®. The approach involves using 3D imaging and printing techniques
to improve the fit of the prosthetic attachment, replacing the standard plaster cast

methodology in use today.

The company carries out research and publishes papers in collaboration with external
researchers. With Bonacina, Giorgio Colombo, Massimiliano Bertetti and Grazia
Magrassi (2006)* describe how their Rapid Prototyping technologies approach is
based on generating a stump’s 3D detailed geometric model using laser, CT and MRI

imaging.

The laser technique provides bone structure and surface geometrical modeling, while
the CT and MRI techniques depict soft tissue and muscle structure. The authors argue
that they can improve fit, comfort and functionality through these techniques and are

currently attempting to define a protocol procedure with improved accuracy.

| argue that the poiesis element is present both in terms of Bonacina's embedded
experience and of the team's technical skills to develop a made-to-measure model of
the artificial limb, and reflected in their use of high technology alongside a
mechanical weighting system. This use of high technology can be seen in terms of its
use as a tool, used thanks to both their technical but also their poietic skills and

approaches. Their choice to publish their findings through open access platforms with

8 An overview of current research and techniques used is offered in this downloadable poster.
http://www.roadrunnerfoot.com/eng/attivita/Poster TMOLLPD.pdf. Last accessed 24-08-2017

8 A Professional publication article describing the approach is available for download:
http://www.roadrunnerfoot.com/eng/attivita/RE_RPTech_Inn_Prosthetic_Socket.pdf. Last accessed
24-08-2017
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collaborations with Universities and aim to improve user experience and improve
lives displays several characteristics of Rl models as described in chapter 1, allowing
me to argue that this type of development and production model could represent a

form of Poiesis Intensive Responsible Innovation.

PIRI Case Study 2:
Officina Corpuscoli

The second case of craft-based Poiesis Intensive Rl comes directly from the

communities of practice of a science laboratory.

Maurizio Montalti runs the Officina Corpuscoli project®. Montalti has a background
in Industrial engineering and design, with a particular interest in developing
conceptual design in context. Within this particular design field, the emphasis is not
only on the product itself but also upon everything that the product represents and can
incorporate, taking into account layers of meaning and the storytelling capacity that
are integral to the object. Montalti has a particular interest in connecting design to

microbiology, and his chosen medium is bacterial fungi.

Through his project, Montalti has managed the difficult task of coupling design with

science.

One of his most interesting lines of research is “System Synthetics”. Developed in
collaboration with the “Kluyver Centre for Industrial Fermentation” in the context of
the “DA4GA” (Designers & Artists for genomics Award, 2011) the project deals with
plastic decomposition. The objective is to try to stimulate symbiosis in a short time-
frame, with the aim of degrading plastic in order to turn it into an energy source,
namely a biofuel. Given the scientific difficulties involved, Montalti explains that the

project's real aim is to stimulate public discussion about synthetic biology.

& The Corpuscoli Project website offers an overview of current and past research:
www.corpuscoli.com. Last accessed 24-08-2017
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Following many of the lines debated in the current Rl debate, Montalti argues that the
public should participate in a debate about the potentials that certain tools could
provide, and how certain technologies should be seen (see Spruit, 2014 and Wynne,
2006 for further discussion of this topic). He believes that the wider public should be
involved so that decision-making processes do not remain confined within the lab, an
aim that involves addressing problems of language used as well as what he calls the
“democratization of science”. He summarizes this point by stating that “we should

provide the public with questions, not answers or judgements”®.

A large portion of the laboratory's research is dedicated to using fungi to create matter.
In the process of what Montalti describes as “collaborating with fungal
microorganisms to create new matter” the researchers use waste materials from the
food industry and from agriculture, colonizing different bio-types to produce different
materials. Given his undoubted abilities, vision and funding success, Montalti's
experiments have become a core business for the university, leading him into full

integration into academic research life.

The Corpuscoli research project has also made a move towards operating on an
industrial scale. This section of their research aims to produce biodegradable
packaging materials that can replace polystyrene and other petroleum based materials
currently in use. The pilot project that is currently being set up involves the purchase
of an abandoned textile factory in Northern Italy and its conversion to produce fungal
materials on a larger scale. The factory will produce pellets and sheets of materials
that can be layered and treated to determine their properties, including their strength,

elasticity and water resistance.

Montalti consistently refers to his work as a craft. He began as a bio-hacker, learning
his skills as an amateur and with help from other amateurs, and maintains a large
network of this type of collaborator in his field. He argues that his approach differs

from those who are trained in science as actions are not guided by learned procedures,

8 This quote is taken from recorded and transcribed interview material, collected as part of this PhD
research.
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rather relying on the experience of both the researcher herself but also of other fungi
growers present in his network. He argues that the results are different precisely
because the process is not guided by conventions, which leads him into a more
reflexive but less guided approach, while remaining within established laboratory
protocols. He constantly maintains that in order to understand something he has to
touch it, to experience its growth and the effects of his interventions upon the

organism.

| would argue that the moral intentions that underpin his work, the reflexive nature of
his approach, and the intention to bring in broader actors within the decision-making
process, coupled with his hands-on approach, would seem to show similarities to a
model of craft based PIRI as proposed above.

Both of the brief examples cited above display poiesis-intensive traits as described
earlier, and also display elements of RI models as described in chapter 1, leading me
to argue that the processes described could be seen as offering a model for a form of

poiesis intensive responsible innovation (PIRI).

Some Conclusions

Poiesis-Intensive Responsible Innovation is led by soft forms of knowledge such as
design, functional aesthetics, organizational and relational patters and include forms
of tacit knowledge that are usually found within forms of socialized learning, typical
of apprenticeship. In these social situations, knowledge regarding how to do things is
learned through participation within a community of practice, resulting in a shared
understanding between its members that is dependent on relations of trust and
cooperation beyond and above functional transactions and hierarchical interactions.
As a result poiesis-intensive innovation in general is difficult to formalize and is

found in diverse, situated and fluid working practices.

The most obvious way in which all three case studies fit this model is their leaning

towards moralized forms of aesthetics and bespoke functions over and above
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anonymous and abstract formalized efficiency. Both of the examples clearly display
the producers’ wishes to develop tailor made solutions to individual situations. In the
case of Roadrunner a bespoke product for an individual situation, crafted to the needs
of an individual person and developed through a process that views the end product in
terms of its functional beauty, but also of the design and developmental choices made
during that process and which are very much lived by the chief engineer. In the case
of Corpuscoli we once more find a bespoke production process that also involves the
creation (through DNA maodification) of a specific material for a specific piece of
work. The finished pieces are very much seen as artistic creations as demonstrated by
their appearance in art installations that demonstrate the philosophies that underpin

the approaches®’.

Both of the examples might be categorized as displaying similarities to RI
approaches, and move towards a characterization of a form of PIRI. | argue that these
forms of innovation, if framed within an individual's concept of responsible
behaviour, can be analyzed from an RI critique. The moral decision-making processes
are negotiated within a framework, that is itself negotiated, and if this negotiation
process is informed by the ideas proposed for RI as described in chapter 1 of this
thesis, it can lead to a model of this particular form of poiesis intensive responsible

innovation.

In the following chapter | present two case studies. The first case study describes the
experience of conducting interview in a workplace that 1 know very well as it takes
place in a furniture restoration workshop, | trade that | trained into upon leaving
school. I use my personal experience and skills to analyze recoded interview
transcriptions will a fellow restorer to test my thesis that a skilled vision can be shared
that sees beauty as a representation of the morality of the decision-making process for
each individual piece of work.

The second case study relates to similar interview transcriptions from a bio-

87
The Fungal Futures exhibition ran from March 24 to May 16 2016 and was held at the Old
Botanical Gardens, part of the University of Utrecht Museum.
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technology laboratory in Utrecht, describing similarities and differences in approach

in an analysis of possible PIRI working practices.
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Chapter 6

Apprenticeship: Learning to See,
Learning to Do: The Upholsterer’s
narrative

Background to the Fieldwork

Over the winter between 1982 and 1983 | was preparing to leave school in
Manchester UK, and looking for a job. I wanted to work in furniture making or
restoration, so | sent dozens of letters to local cabinet makers, French polishers and
upholsterers. 1 also applied for a highly coveted place at the Manchester Building
School for a 3 year course in furniture making.

The country was in an economic crisis, and jobs were not easy to come by. | received
a call from a local upholsterer (a restorer of furniture using textiles), who invited me
to go and meet him. | called in the workshop after school, in my Altrincham Grammar
School uniform, by coincidence the same school that my prospective employer had
attended. We met for a few minutes, and he asked me if 1 would like to start working

Saturdays with a view to starting as apprentice in the following September.

| became the new boy at Gordon Stewart Upholstery, served my 4 year apprenticeship
and maintained both a working and social relationship with my boss Gordon and the

other older apprentice Adam for many years.

This apprenticeship period turned out to be one of the most important in my life. | was
brought into a world of craftsmanship, small business entrepreneurship, beer drinking
and the appreciation of beauty and correctness. Correctness in working practices, in

workshop maintenance, and in customer services.

| came to know all of the other upholsterers in the city, and to understand their
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particular approaches to the problems related to both running a business and making
and recovering furniture. The workshops were all very different. 1 worked in a clean
well-ordered workshop, where every tool had its place and the floor was swept clean
regularly, waste was taken to the dump once a week and the pattern books were hung

neatly from the walls.

Other workshops | visited were nothing like that however. Some had piles of used
textiles and stuffing materials in the corners or under the bench. Others were damp
and scruffy garages with piles of foam strewn over half-finished or stripped down
pieces of furniture. Gordon was the butt of jokes about his cleanliness and
organization mania, but it was part of a larger scheme of organization related to
working practices as much as presentation. The preparation of the piece to be covered
had to be clean and orderly, as not only was that important for the quality of the
finished work but also of the apprenticeship experience and clarity of learning. The
photos below show the organization of G C Stewart's workshop. It is clean and
orderly, as the figures below demonstrate.

Figure 1: offcuts placed on racks
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Figure 2 Gordon at work

As | came to know all of the other small businesses in the field I witnessed many
workshops, but the order and presentation of the one | worked in was unparalleled.
The quality of work produced was too, as was the beauty of the work produced. There
was a relationship between the production of beauty and the cleanliness of the
working area, a feature that has become more apparent as | carry out the research for

this thesis.

The experience of learning begins with a period of stripping out old furniture before a
newcomer to the trade can attach his or her first piece of fabric to a frame. This
process is structurally the most important in learning the process, as if done correctly
it teaches the worker how the chair has been made. As the piece is undone it reveals
the order in which the different cut textiles were prepared and attached. The first piece
to come off is the bottom, then the back, the outsides and onward. An orderly
approach makes this apparent, as the chair remains untouched apart from the piece
that is being removed, each time revealing one more piece that can then be removed

once again without disturbing the rest.
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This is not however the only way a piece can be stripped out. The cloth can be cut
with a knife along the staple line and pulled off, leaving the staples in place. This not
only leaves a rough finish on the frame, but also negates the possibility of learning
through dissection of the process. It is a sign of lower quality work, and would

certainly be seen as not the right way to do the job in a high quality business.

Once correctly stripped the textile coverings can then be laid down in order and used
as patterns for the new fabric, but also represent the order that the piece of furniture
has to be covered in order to make it look exactly as it did when it was first done. If a
piece is taken apart in an disorderly manner this pattern making and process viewing
feature is lost, and an important part of the learning process is missed for the
apprentice. Using this technique a worker learns to tackle pieces that are different
from each other. A technique or approach is learned, that when integrated into a
skilled and stylized manuality leads to a signature piece. The orderly stacking of these
used textiles is a form of mapping, an eye into the processes used during its
manufacturing, and | would argue that the orderly nature of the workshop plays a
similar role. The orderly organization of the surroundings is reflected in the orderly

approach to the work.

On the day that | took the photos above | spent several hours in the workshop
discussing our shared experiences working within the trade, with Gordon the man
who had trained me. He claimed that myself and Adam, the other apprentice and case
study informant for this thesis, had learned the trade on our own, that he had never
taught us anything. Following on from the arguments outlined in chapter 5 on situated
learning, Gordon argued that we learned from watching others, both himself and each
other, and that the practicalities are not taught in terms of ever explicitly being
demonstrated. The learner copies in some way what they see the others do. It is a

learning process through experiencing the situation that you must then apply.

Gordon also believed that the experience of training should also involve, and does

involve, learning about how to run a business. | was taught a few harsh lessons
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involving money, and Gordon played a role in which exploitation was also justified as
a learning experience. On one occasion | was docked a week's wages as | cut the
fabric upside down for a series of dining chairs. The fabric could not be used and
more was ordered, the price docked from my wages on the Friday afternoon. On
another | gave a price for a chair that was too low, Gordon upping the price and
keeping the difference. | was learning the trade, but it was a trade that involved taking

responsibility and paying for mistakes.

However harsh this seems it was justified in terms of learning. If as a craftsperson you
make a mistake with raw materials and have to order more you cannot ask the
customer to cover the difference, the business has to take the loss, and this rule was
applied to apprentices within the structure, invited to share the experience of losing

money.

Following these examples and many more to follow, | argue in this chapter that the
apprenticeship experience is a learning process through experience, an experience
born from working within a particular social group in a particular social area and
organizational structure. The point of departure is that of Polanyi's tacit knowledge
(Polanyi, 1958) and further developed by several others (see Collins, 2010 for an

overview of the argument).

Tacit knowledge or understanding is therefore the way that humans (the topic of this
thesis) perceive objects and processes despite not being conscious of the neural
processes that create this perception. In other words we know more than we can say,
as every aspect of conscious thought contains subsidiary components that we are only
conscious of at the moment in which we focus upon the principal content of the
thought or its synthetic objective of action. I can learn to restore a piece of furniture
by working alongside Gordon, but he cannot explain to me how to do it. | can learn to
know how a process was undertaken, the materials chosen and techniques adopted,

and | argue in this thesis that I also know why, and the morality of it.

A classic example given to demonstrate this phenomena is that of face recognition.
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We are able to recognize a single face within thousands of other faces, but we are not
capable of describing how and why we can. This problem can be applied to science
equally as easily as to enskillment within an apprenticeship setting. It may be
impossible to describe all aspects of a process of furniture restoration through words,
even with the help of images, as the description will never be exhaustive, thus
Gordon's explanation that we as apprentices taught ourselves can be framed within a
narrow conception of teaching and learning; things were not explained but this does
not mean that they are not learned or taught. They are taught and learned through
imitation, the movement of the body and learning both what to look at and for, much

of which may not be intentional or conscious to all parties involved.

The carrying out of a complex action therefore involves the use of knowledge that is
not fully brought to consciousness by the actor. It is impossible for that person to offer
a full and exhaustive explanation of the reasons underlying the motivations and skills
brought into play, but it can be demonstrated and learned, and following Grasseni and
as argued in chapter 5, it can be seen through a skilled vision (Grasseni, 2007).

Importantly for this thesis, Polanyi argued that values can be introduced tacitly, in
other words by implication. These values are not followed as rules might be, but
absorbed in the same way as knowledge, so thought and creativity as well as values
can be seen as anchored within a reality within which they can be shared. Polanyi
argues that the ability to learn and teach depends on intelligent cooperation, in which
the learner must not only follow, but synthetically capture the meaning of a
demonstration (Polanyi, 1966).

Tacit knowledge in a skilled setting such as the workshop that is the topic of this
chapter is made up of bodily action that the practitioner is not able to exhaustively
explain, and their activation according to relational patterns, that he or she can also
not exhaustively describe or explain. The effects of the ability to carry out the work
can be seen and felt, leading to knowledge of how to do things. It is a working
knowledge that is personal, situation specific and fluid, and learned through a

structured experience of apprenticeship.
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Much of the narration in this chapter is born through my own personal experience, as
| knew the workplaces that I entered during the research process very well. | had been
trained myself in one of them, and worked in another, albeit between 20 and 30 years
earlier. The workshops tell the history of the work completed, as well as narrating the
present processes in action. Every saw cut in the trestle top. Every line of over-
sprayed glue on the cutting bench, every piece of left over fabric represents a
completed piece of work that is now sitting in someone's house, in daily use. I am
myself part of that history. | still see some of the pieces | worked upon many years
ago, in the houses of friends who became customers or returning to the workshop to

be maintained or restored once more®®,

The workshop in which | trained and that later became one of my research sites is
situated in Hale, a wealthy suburb of Manchester, and an ideal situation for someone
with a passion for high quality furniture. | trained there between 1983 and 1987, and
maintained a working relationship with the owner for the following ten years. The
clientele for this particular business was quite particular. Many of the customers were
retired, had owned their furniture since the 1960's or before, and had enough money
and understanding of quality to commission restoration works of high quality.

The appearance of a highly ordered workspace and the quality that such an orderly
approach afforded to the finished work led to a successful small business that was
well known and appreciated in the surrounding towns. The orderly presentation and
approach was also reflected in the style that the workshop produced, a recognizable
stylistic choice of straight lines with sharply defined borders, the use of high quality
textiles and combinations of traditional skills with modern manufacturing techniques.

| argue that this represents an aesthetics that reflected the organization as a whole, a

88 During my research time | entered Adam's workshop to see a piece that | had myself worked on
some 20 years before. | can recognize pieces through their style, but also through the materials
used. My father supplied the workshop with flat woven cotton samples from his work in the textile
industry, and we used it as platform and bottom cloth. This would have been a very expensive
solution if we had bought it at retail price, and gave a touch of class to the work, but was purely
incidental. To us it was cheap, but also of high quality.
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representation of its working practices and morality through its style.

Each of the different self-employed upholsterers in the area has their own style. My
trainer Gordon's style was orderly, clean and demonstrated a mix of techniques.
ABCD Upholstery run by Adam Black, the second workshop in this case study and
main interview participant has a more designer style. This can be seen in the choice of
fabrics and finishing techniques, as well as business card presentation. Adam was the

senior apprentice during my period of training.

Within the small geographical area of Altrincham that serves as a single customer
catchment area (a satellite town to the South of Manchester), there are three small
upholstery companies. The clientele of each is different. ABCD have a young
designer clientele, G C Stewart's a slightly older clientele, but both working at the top
end of the market. The third is a lower end upholsterer, a fact that can be seen in the
presentation of the workshop in many ways, supporting my argument that the beauty
of the finished piece is an embodiment of the process, including the organization of
the social space in which it is produced. An orderly workshop is capable of producing

high quality pieces, a disorderly workshop reflecting lower quality work.

In the lower end example that I will refer to as TC, the workshop is not as well kept as
the other two, and is not so well positioned. The other two are on the outskirts of a
wealthy village within a larger urban area, and can be seen to have a kind of village
tradesman attraction. TC is based in a residential area, has less passing trade and does
not present such a craft-person feel. He does more industrial or less glamorous

domestic work, and the technical quality is not as high.

| argue that the orderly presentation and maintenance of the workshop and the
techniques that it reflects reflect the underlying values that the individual upholsterers
hold about how a restoration should be carried out. The approach should be seen as a
whole, the process of running the business and not just restoring furniture, and that it
reflects what Sayer describes as “lay normativity”, or what matters to people and why
(Sayer, 2011).
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For Sayer, lay normativity represents why things matter to people. The theory that
Sayer proposes argues that individuals have an evaluative standpoint or orientation, or
a relationship of caring about and reacting to the world around them. The influence of
personally held ideas of dignity and fairness in what he describes as a fundamentally
evaluative world can be seen in practices, in daily interaction and everyday life. |
argue that what we see in these daily practices of stripping and recovering furniture,
the differences in technique used and approaches to waste storage and removal,
tidiness and even choices of which pattern books to stock, represent individual
orientations to the world on show and in action. Of particular interest for this thesis
and its relationship to RI is directly related to this concept, as it revolves around the
idea of doing the job right.

| clarify my position however that lay normativity should also be seen as socially
situated, as the geographical positioning of a small business and the social
relationships within it (and that the positioning affords) influence the type and quality
of work that can be carried out and the expectations of all parties in the transaction. It

is once more what we might describe as “the job being right”.

The geographical and social positioning that framed my training led to me learning
traditional restoration techniques that are now being lost, not only because they do not
suit modern furnishing techniques but also because they are extremely time
consuming, and require a certain type of customer who can pay more to restore a
piece than it would cost to replace it. Expectations of how a finished piece should
look also change, a topic that | will address later in this chapter as | analyze some of
my recorded conversations with Adam made during my fieldwork. During my time
working in this trade expectations were high from both customers and my boss, as
were prices. The work completed was the highest quality in greater Manchester, with

norms and expectations from all sides under fine scrutiny.

The relationship within the workshop was not always easy however. The sharing of

such intimacy and understanding does lead to friction, arguments about how to
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proceed and of course errors must be paid for both in economic and emotional terms.
But the skills shared create a lifelong feeling of brotherhood, the shared knowledge
being the tie. It is to be noted that in a small business the employer is reliant on the
worker in the way the worker is reliant on the employer. The work must be done to
the right standard, so the employer is reliant on the employee to maintain standards,
but the employee is needed to carry the article into the customer's house once it is
finished, in the evening after work, on Christmas Eve, or whenever necessary. Thus

the relationship within the workspace is constantly negotiated and reaffirmed.

I would argue that in this negotiation the underlying factor of “for the good for all
parties involved” plays an important role. The negotiation takes place within a social
setting that is characterized by expectations as described above, but that is infused
with the characteristics of the normativity practised within the setting. The shared
understanding of doing the job right, from start to finish informs the process, norms
and expectations are known to all parties, and most importantly the reasons that
underlie them are also known even if not stated. They are learned through the practice
of apprenticeship in that particular setting, and as such are specific and non-
generalizable. Expectations vary between settings, being morally but also beauty

based, as | hope the following example will demonstrate.

As a finished piece is inspected, stroked and the cushions arranged in a display of
beauty, the fact that it has been done right is noted and celebrated. In this social
setting mutual appreciation of ability is expressed, strengthening the social
relationships, and reaffirming the argument that sharing of a skilled vision allows

morality to be seen and shared within beauty.

During my period of training | worked alongside a French polisher's apprentice,
within a rather antagonistic relationship. | have documented much about this
experience in my Masters Thesis®® and will not go into detail once more, but a single

taunt from the polishers towards the upholsterers holds a key argument for this thesis.

89 Master in Applied Social Research, University of Manchester 2001. Upholsterers in
Ethnography, unpublished
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The taunt was that upholstery is a semi-skilled trade, unlike polishing (of wood),
because with wood all of the work is on show when the piece is finished, but with
upholstery most of the work is hidden. The top layer of textile covers and hides the
work below, which therefore can be of varying quality.

There is some truth to this taunt, wooden frames are made to be strong and not pretty,
they are not seen so the joinery is not fine. Shortcuts in the stuffing can be hidden, and
this means that an upholsterer has many choices in how to proceed while restoring a
piece of furniture. This fact is extremely important for the argument of this thesis, as it
implies that the restorer makes choices, both economic, stylistic and for ease, that are
hidden from the public. They can only be detected by another skilled worker who
possesses a skilled vision.

In the case that the upholsterer chooses a long process of traditional methods over
what we might call a quick fix, he or she does so because of personal values.
Following Sayer (Sayer, 2011) I argue that they practice a form of lay normativity in
the choices made during the restoration process. They practice what they believe is
morally correct to do, because of their own particular beliefs in fairness, what is right
to do and how something should be done. Much of this argument can be seen in the
recorded utterances that make up the second half of this chapter, and are related to the
argument of skilled visions (Grasseni 2007), but 1 would like to argue that an
upholsterer who puts in days of work to do a traditional job when he or she could take
an easier route does so because it is the right way to do it, and because they can do it
both technically and economically. These are ethical choices, as they are hidden from

the customer. They could of course always take the higher charges and cut corners.

The situated learning experience of the apprenticeship with a trainer that is at once a
learning example and a boss involves the sharing, understanding, discussion and
negotiation of these ethical positions, which are then extended to the outside world.
These are after all value judgements that are learned through the apprenticeship
experience and that are only visible to other experts with whom they share a skilled

vision.
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As noted above, the central argument to this chapter is that the apprenticeship process
trains individuals into a skilled vision as described above (Grasseni 2007), allowing
participants to share a moral judgement through aesthetics. | use my own personal
experiences to analyze the experience through recorded conversation with my fellow
apprentice from 30 years ago. My argument is that we were both apprenticed into
seeing the quality of the work carried out by looking at a finished piece, into sharing
an aesthetic judgement that included an understanding and appreciation of the

qualities of the process in question, including the ethics that underpin them.

For Grasseni the skilling of vision, or ability of learning to see, takes place within a
structured social environment, and is cognitive, relational and social at the same time.
Communities of practice (Lave and Wenger 1991) engage differently with the
capacity to see and to know, but the common ground is that a sensibility is learned
and reinforced through repeated acts of looking. Grasseni argues that skilled visions
are aesthetic, moral, functional and normative, and | forward the argument that a
skilled vision can be seen as an appreciation of poiesis, as described above and used

within Bassetti Foundation discourse.

Visual skills are learnt within specific communities of practice through processes of
"enskilment" (Ingold 2000). Enskillment can be seen as a matter of apprenticeship,
with specific ways of mastering professional and relational domains through distinct

visual skills that are not identical for different places, people, practices and periods.

The Approach builds on studies of situated learning and distributed condition. Charles
Goodwin, a linguistic anthropologist, used techniques of discourse analysis to study
"professional vision” (Goodwin, 1994), or an apprenticeship of standards. This thesis
aims to develop the idea of a professional vision with the inclusion of morality

through aesthetics.

As outlined above Grasseni developed her concept of skilled visions during fieldwork

in the Italian Alps (Grasseni 2009). Her interest was in studying the capacity of breed
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inspectors, working breeders and cattle-fair judges to visualize the animal body in
terms of “functional” beauty. In the case of cows the functional beauty represents
practical functionality, and is standardized into internationally recognized traits and
models. These traits are represented in artefacts such as plastic or china models,
photos and ways of viewing the animals, are part of everyday conversation and play
roles in public events. I argue that in furniture making or restoration the aesthetics
also represent a functional beauty, partially but not entirely based on durability, beauty
and an openness towards ideas of trust and fairness, often described as responsibility
(also in terms of not hiding shortcuts that are easy to hide and only detectable through

expert vision).

Grasseni argues that “Aesthetic apprenticeship shapes and articulates an entire
‘ecology of belonging’, namely the environment - both social and material - that
allows, encourages, and confirms membership of a specific community of lookers”®,
and | will argue that this can also be seen in the small business re-upholstery
relationships | have been involved in and studied. The visions are multi sensorial, and

can also involve touch and sound, occurring within a multi sensorial apprenticeship.

As outlined above | wish to push Grasseni's argument one step further, to argue that
the skilled vision of an upholsterer not only takes into account an appreciation of the
process enacted in the workplace and the social setting, but that for the skilled
apprentice the shared aesthetic experience involves an appreciation of why the
decisions taken during this process were taken. The social setting allows a shared
aesthetic understanding of the practical but also the ethical decision-making process
that created the finished piece, and as therefore the poiesis element as described in

Chapter 4 can be appreciated through the beauty of the finished piece.

The shared understanding of the process hidden under the textile, the understanding of
how that process was chosen and why, informs the value and status given to the piece
and the worker. A beautiful piece hides many techniques that could have easily been

simplified or substituted, but the fact that they have been included even though they

90 Taken from the Forthcoming Wiley Encyclopedia of Cultural Anthropology
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are hidden is what creates the beauty for the expert eye. | argue that these can be seen
as moral choices, as they are not immediately visible to the general public, but may be
time consuming or expensive. They are often described as doing the job right, an issue
that | will constantly return to in this chapter.

The typical viewing of the piece is multi sensorial as noted above. Typical actions that
accompany the viewing involve stroking the fabric on the seat forward to test the
tension (if it is not correct the seat will sag once sat on), the pushing down of the front
edge to test if it has been sprung and stitched or replaced with a fixed article (typically
a cut up piece of broom handle or cotton rolled into a rope), and the lifting of a single
leg off the floor to test the strength of the frame. These are typical actions that are
computed multiple times each day without thought, they are learned through
exposure, but they are just checking what is already visible, if it is a correctly done

piece.

The choice of textiles and techniques is also set within a particular social setting. A
furniture restorer working in a wealthy area will have greater possibilities in terms of
prices and materials used. Time restraints caused by lack of money will make
structural choices necessary, and these are fully justifiable in terms of an individual
piece. This is also a topic that | address later in this chapter through my recorded
conversation with Adam. A skilled vision therefore sees quality and technique within

a social context.

After serving my time | worked in a self-employed capacity®® for Gordon for many
years, before becoming Adam's employee on a part time basis as | made the decision

to go back to school and eventually on to university.

As noted above though, the apprenticeship experience and ability to work with my
hands and produce beauty remained with me, and as | came to write my MA thesis at

Manchester University | returned to the place of work to write an ethnography about

* Workers are paid under the self-employed regime as it avoids many of the health and safety and
insurance issues associated with employment.
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self-employed furniture restorers and their networks of collaboration and cooperation.
As | moved into my collaboration with the Bassetti Foundation and their mission of
promoting responsible innovation, my focus was drawn to these working practices in
terms of how to "do the job right". Doing the job right is a complex category, difficult
to pin down, and different in every case. The parameters may be drawn by financial
constraints; physical possibility of doing what the customer wants, time constraints,
suitability and many other reasons, but taking all of these things into account there is a
correct way to do the job, each job, and each part of each job.

Methodology for the Recorded Conversations

During my PhD period | returned to the workshop in South Manchester where | had
worked between 1997 and 2000. During that period | was an employee of ABCD
Upholstery, a small business owned by Adam Black. Adam had been the senior
apprentice at G C Stewart Upholsterery when | had served my apprenticeship. | have
known Adam since those days and had maintained a working relationship in terms of

collaboration in times of need throughout this time.

Adam works for himself in collaboration with Louise his wife. Louise is a trained
clothes designer and tailor, and cuts and prepares the fabrics on a part time basis. In
order to carry out this research | returned to the workshop with camera and audio
recorder, spending long periods of time during the working day recording
conversation within the workplace. The resulting recordings should be seen as co-
produced. Although I had prepared questions the conversations were very open ended
and very much examples of the everyday conversations that had taken place
throughout my working relationships over the years. They included talking about
work, customers, working relationships between different businesses and the broader
community. The setting is important in this case, as the conversations were very close
to being the natural types of discussion in that particular social setting. The workshop
is a place that we both know well, it is full of tools that we both know how to use and

that become a spark for conversation. As apprentices we both bought our own set of
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tools, an upholsterer's tack hammer, a pair of scissors, a ripper and mallet, and they
are important for our identity. We made our own pair of trestles on our first day at
work, and Adam still uses his today. As | write my hammer and scissors are sitting
here in my office, having travelled the world with me, and | feel that this setting is the
only natural place to carry out our discussion. Anywhere else would be forced.
(Edwards and Holland, 2013)

The recordings were then transcribed and ordered and analyzed. The transcriptions
were sent to Adam so that he could check meaning, and followed up with further
meetings in order to deepen the conversation on certain topics. Agreement for their
use was given, while certain sections were asked to be excluded. | am aware that this
co-construction of data will lead to a selective representation of these working
experiences, as we are selecting what do discuss and then what to publish (Stanley
and Wise, 1993), but argue that this methodology allows the researcher to probe a
setting that she knows well. | am therefore not reporting the results as sociological or
anthropological ethnography, but as a co-constructed case study.

The conversations reported in this chapter were recorded and are used with the
consent of those involved. They are open ended discussions on topics that were
steered, rather that question answer format interviews. | would argue that this allows
the re-creation of a coherent description of a shared understanding, in this case of the
mechanisms necessary to lead to a shared understanding of the beauty of a finished
piece of furniture. Therefore, following Dillard | am not arguing that the recorded
conversations offer a mirror or window into the inner life of a person, but offer
insight into shared experiences of apprenticeship in a single environment (Dillard,
1982).

The conversation is a simulacrum, a perfectly miniature and coherent world in its own
right (Dillard, 1982, p.152) although the term used in this case is interview. Seen in
this way, the conversation plays the role of offering a narrative device that allows the
participants to tell the story of their shared experiences, to discuss and demonstrate

the shared experiences and emotions of a shared history (Porter, 2000).
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The interaction in question is not an interview therefore, it is a discussion. It is fully

interactional and relies on the participants' mutual trust, understanding and reflexivity.

Following Jennifer Mason | argue that meaning and understanding is created within
the interview interaction, effectively a co-production involving the construction or
reconstruction of knowledge (Adapted from Mason 2002, p62), within what Atkinson

and Silverman describe as a 'confessional’ situation (Atkinson and Silverman, 1997).

Following ethnomethodological approaches (Garfinkel, 1996) this approach aims to
understand social phenomena from the perspectives of those involved, but is
particular in that the researcher is one of those participating in co-producing the
description. The objective is the same as other ethnomethodological and interactional
approaches therefore, within which knowledge takes the form of explanations of how
individuals interpret and make sense of their day-to-day life and interactions (‘YYanow
and Schwartz-Shea 2006).

| argue that following Ann Oakley, in the context of an interview or conversation that
involves any discussion on shared understandings or experiences (be that family
practices or skilled manufacturing or craft techniques), arguments made that
interviews or conversations could be uncontaminated by the presence and
participation of the interviewer are flawed, and therefore accept that my presence

forms an integral part of the data and its creation (Oakley, 1981 p.41).

Oakley argued that there can be no intimacy without reciprocity (p.49), and that
researchers give something of themselves to the interaction and to the participants.
This notion is particularly present in the case of a recorded conversation such as those
| analyze in this chapter, and should not be seen as a point of criticism but as a
methodological tool that is openly used by both participants and understood by both

as such.

Following Barbara Sherman Heyl's interpretist understanding of interview and
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conversation as methodological tools, this technique aims to empower interviewees
within the conversation, to give them control over the topics covered in the
conversations, the ways these topics are addressed, the relevance of underlying
meanings and worldviews of the individuals participating and discussed and
champion reflexivity as a methodological tool for all participants (Sherman Heyl,
2000, p.368). The aim is to construct a life history of the setting in question, rather
than an oral history of the individuals (Thompson, 2008, Thompson et al. 1983), with
events as well as relationships recounted that cover a broad spectrum of aspects
related to the social setting in question. These conversations are interpretive devices
through which the participants represent themselves, both to themselves and to others
in order to describe not only events and their meanings but life-long relationships of
trust and interdependency. For a fuller description of narrative research methodologies
see Riessman (1993), and Cussins (1998).

An Analysis of Recorded Conversations: Interview with the Village
Upholsterer.

The following analysis is conducted on transcribed interview data, collected in
September 2015 using the methodology described above. The interviews took place
between myself and Adam Black in his workplace, the context within which the
interviews took place being described in greater detail above. The analysis aims to
elicit the fullest description possible of Adam’s relationship to his work and network

taking the concept of responsibility as its core analytic principle.

One of the arguments that prevails in the Bassetti Foundation as noted above is that
responsibility is something that is felt differently by artisan workers than by those
working in large organizations. The owner of a small business finds him or herself
within a community. They work but also live within that community, their waste and
the way they run their business in terms of the local and wider environment is tied to
this position, they are in some ways answerable to the local community in a way that

larger organizations are not.
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| argue that these relationships lead to the artisan holding a different conception of
responsibility than an employee within a large organization, a conception that could
be described as more organic and less rules or regulation based.

In the following exchange we discuss the small business relationship with the local
community. Throughout the conversation reported Adam's comments are in cursive,

while my part in the conversation appears in bold.

If you work for yourself, do you feel you have a different relationship to the local
community than if you are a large organization? Large organizations do have a
relationship with the city that they are in, but is it a different relationship, and

maybe not the same as your relationship...

Yes, because | am the village upholsterer, and | am part of the local community
like the local baker or butcher, and | do feel that. And it is funny that you should
say that because they are having a whip round for the Christmas lights and even
though I won't personally benefit from contribution you do feel obliged, because a
lot of the shop keepers and businesses have furniture covered by me, and the
customers generally own businesses and even though | am not going to benefit
(from the Christmas decorations) | can see the point. You cannot just put that
burden on the shop keepers because there are not enough shops to pay for the
lights so everyone has to participate, but if you work for a big organization you
would not really consider that. So you do feel obliged to contribute, and | suppose
the people who live in Hale Village are supporting you, and you support them
back.

Above we can see the description of how the working situation of the artisan worker
changes their outlook. Adam is talking about how his personal view and his actions
(in this case contributing to the Christmas decorations that will run down the village
main street) is affected by his position in the community, a situation that is not shared

by an employee in a larger institution. He justifies the expense of participation in
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terms of customers as well as in terms of belonging and solidarity with other
businesses. The choice is expressed in terms not only of good will but also in terms of
responsibility, a sharing of the load between the different small businesses. These are
decisions of course that an employee of a large organization would not typically
make, and would play a part in only very few job descriptions, but it displays a
process of thinking about responsibility in terms of the immediate surroundings that

the particular social position affords.

I almost have friendly relationships with the customers, | feel part of the

community, even if | don't actually live here.

Adam goes on to differentiate between being part of a community through living there
or through work, I would question whether you would find this in an employee
however, particularly one who worked in a large building with a large number of other
employees. In this case | would argue that the feeling of community would be that
within the organization more than with the local community. The tie with those
working within a small business is easier to see in relation to the response above
however. Following the argument made above that the employees in a small artisan
workshop live within a relationship of interdependence with their boss and the
business as a whole, their likelihood to be exposed to the reasons behind the choices

made are higher as a result of their sharing through the situated working experience.

As a result the question of whether the choice of belonging is tied to economic
necessity, and obligation felt as owner is also blurred, as the economic situation can
be seen as having a much closer tie to the employee's well-being. There is a smaller
distance between the accounting and banking procedures and the relationship towards
the good of the business can be counted on a daily basis. | carried the cash to the bank
myself as an apprentice and when working for Adam and financial stability was a
regular topic of conversation. Although the responsibility to maintain the business is
on the boss, the employees live the experience too, they are not cut out of the
interaction and they feel the importance of sustaining good customer relations, quality

and impressions in the broader sense. If something goes wrong within the business the
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employees suffer directly, in prima persona, and are not shielded by a bureaucracy or
formalized hierarchy. The threat is not to lose their job, but to see the business that

they have worked within suffer.

| argue that the attachment to the business is also tied to the apprentice experience
through the learning of how the business is run as a whole. From experience | know
that the two companies that | worked within were run differently in terms of what was
acceptable treatment for customers and how work was completed. The rules were
understood within the differing situations however, but were at the same time the
subject of criticism (see the discussion on lay normativity in chapter 5 for further
debate).

This can also be seen within the following utterance from Adam, after a conversation

with a customer:

This customer on the phone is buying some furniture from Wesley Barrett and he
was just telling me that dealing with a company is a different thing altogether. It
is because companies just have a policy, but whereas | would come up with
suggestion, half the time you are just talking to salesman with them, and they don't
really know the trade, they are just salesmen really, following company policy.
And there is flexibility as well, because you think on the hoof, you deal with
customers in different ways and you tailor you relationship. As you are giving
them a bespoke upholstery experience the way you deal with them has to be
bespoke as well as it has to adapt to what they want, whereas a company like
Wesley Barrett would just say 'well this is just the way we do it and that it that'.

And that it why they are loaded and | am not!

Here we find a reference to money and standardization. The argument made is that
offering a bespoke service inhibits capacity to make large sums of money. The value
of the service is not therefore in how much money it makes, but in the service itself.
The importance of the service and the work completed can therefore be expressed in

terms of an ethical choice, the choice to offer a better service than a larger business

164



but at personal cost, that of making less money.

Another issue of skilling is raised here however. In order to maintain a relationship
like the one described above as bespoke, the customer has to deal with the person that
is at least capable of doing the job, if not that does the work themselves. In the
example above, at Wesley Barrett (a high quality furniture supplier) the person that
the customer has contact with is not an upholsterer. The argument is made that there
is a need to know how to do the job, to have the experience of working in the trade
and of making the choices involved, in order to maintain or produce that type of

relationship.

This is important because here we draw the line between those that can do the job and
those who sell, one of the defining borders in the identity of an artisan worker. The
relationship can only exist if the person who deals with the customer is the person
who does the job, because that allows a move in the relationship from selling to co-
production, and as such a relationship of trust.

Adam also highlights the one-off nature of customer interaction, leading me to argue
that the relationship between himself and his customers is not standardized, but is
based upon the negotiation of morality between the business and the individual
customer. The negotiation involved is also an element of job satisfaction as it also

relates to a concept of correct practices.

As far as | am concerned | am not a business person, although I run a business. It
just goes with knowing how to do it, in order to make a living, whereas say Wesley
Barrett, the salesman could just as easily work in a toy shop or a shoe shop. It
doesn't matter what the product is, they are just making sales. Whereas me, | don't
know how well | could sell other products. I could sell them just from the
experience with people | have had over the years, but it is like money is not the
motivation. | just want to get the job right. Years ago | used to do repairs, but | try

to knock them back these days, because you want some job satisfaction.
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Here Adam continues to speak about job satisfaction and the importance of making
money. The conversation regards abilities, such as selling versus actually doing the

skilled work of restoring furniture, with the argument returning to money.

The argument about repairs refers to doing a job for money, and not for the pleasure
of producing a piece of beauty. Repairs can be lucrative and are often quick ways to
make cash, but they are structural and return the piece to function rather than
producing something beautiful. The implication is that if a job is taken on for the
money it produces, the result does not contain artistic value, it may be functional but

it does not give the same feeling of satisfaction.

Adam also brings in the concept of doing the job right, and the fact that it is more
important than financial considerations. This is important also in that it raises the
issue of pricing up bespoke work of an innovative type. If a designer requires
something that is completely new it cannot be priced in terms of time, as the time
needed is not known. It can be guessed, but the price is not the time it will take, but

the artistic value that the finished product possesses.

The conversation on job satisfaction continues with a section on reasons behind the
choice of which work to accept (it is of note that the small businesses involved in this
research project have large backlogs of work to complete, customers must wait

sometimes up to 4 months and not all work is accepted).

Well sometimes if you are working on a nice job it is almost like doing a work of
art. But then again you also have to look for different goals, because sometimes
you cannot get that in a job. | had a stage when | was doing Costa coffee shop
chairs, well if you have 40 of the same chairs it is like cracking rocks in the sun,
so you look for a different goal for satisfaction like just trying to do them quickly,
and that gives satisfaction, so you change your goals. But generally what motives
me is to do a job and the client be surprised how good it looks, and often it looks

better than when they bought it new.
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When talking about job satisfaction we find almost contradictory statements about
artistic quality. This is inherent to the trade, as not all work can be artistic in nature.
The production of chairs for a contract as in this case cannot be seen by the artisan as
artistic work. It is factory production on a small scale. But satisfaction can be gained
from such work is the goals are changed. The motivations however for running the
business are said to be satisfying the client in terms of beauty, with other aspects

occurring much less throughout our recorded conversations.

In the example below Adam goes on to talk about the skill involved in manufacturing,
a field that he worked in shortly after finishing his apprenticeship. This is very
unusual for an upholsterer who runs a business, as manufacturing requires different
skills. There is less of a requirement for flexibility and problem solving as the frames,
fabrics and stuffing is pre-prepared, techniques used are modern and would not suit
re-upholstery, and the trade is seen as less skillful. Furniture manufacturing is an
assembly line process, the more you do it the faster you get. A single upholsterer may
do 6 sofas a day, whereas an upholsterer recovering the same sofa would require 1.5

days to complete one.

That was actually a better experience than you would imagine. The goals were
different, you had to make something that someone would buy on the shop floor.
When we were training we were told that they are not proper upholsterers and
they cannot do a good job like we can, but the fact of the matter was that I almost
had to retrain to get the speed up so you got satisfaction from doing the job
quickly, but also from producing something that was saleable on the floor.
Because quite often you know something has been reupholstered wouldn't pass the

shop floor credit controls. So it was satisfying.

The above reflects another conversation that | did not record in which Adam also
talked about gaining the ability to make things look as they had been mass produced,
because the shop floor look for new furniture is a mass produced look. | remember an
example in my work of how we recovered a sectional suite from the 1970's that had
been done using elasticated cushions. It looked like poorly fitting bags to us as

restorers; it was the product of a manufacturing process that had only been used to cut
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time and to allow a machinist to sew a cushion quickly without attaching a border or
pleats on the corner. It was a short cut. We pleated the borders beautifully and
regularly so that they were regular and defined, and the customer complained that it
was no longer 'bleuson’, a term that we translated as 'looking like a bag of shit'.

The shortcut of using elastic and making the seat look baggy, which was to the skilled
eye merely to save time, had been translated into a style, our perfect pleats were not
right. We did not pass the factory test! These manufacturing techniques actually led to
a change of style in furniture in the 1980's due to the fact that machinists were
predominantly low paid women, while upholsterers were higher paid. This meant that
from a production cost point of view the more machining the better as it made the
furniture cheaper to manufacture. This meant that the upholsterers ended up just
tacking on pre sewn and foamed gloves onto frames, dramatically cutting down on
their time, but also effecting the styles that became popular. The production of
modular seating in the 1970's offers another example of how large pieces of furniture
can be assembled in pieces and screwed together once in place. Built as self-standing
units the pieces were easy to transport (many of the producers were in Scandinavia
and the products had to be shipped), the modular solution became a style in itself,
incorporating the transport advantages with those of machining large sections as
described above.

The following interaction introduces the topic of traditional techniques as craft, the
problems of maintaining such traditions and the importance of passing them down.
This is of particular personal interest to myself, as these techniques played a part in
my apprenticeship. | have not however passed these skills on, and have left the trade,
bringing an end to a long line of passed down skills. As noted above the ability to
learn these skills is geographical as well as social in nature. The artisan who wishes to
hone and practice such skills must have access to suitable antique furniture, owned by
people who are willing and able to pay the high prices that a traditional restoration
requires. The position within the business is also important, as noted below the chance
to practice is based upon the hierarchy in terms of skill sets within the business at the

time. | never fully developed my skills because this type of work was handed to Adam
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who was more equipped to tackle it at the time.

I have been thinking about training. | have been searching the internet looking
for photos of traditional stitched in horsehair seats, but since people have started
posting things on the internet, so in the last 15 years or so let's say, since people
started posting photos of work on the internet, nobody can do a good stitched in

horsehair seat.

Well | do them now you know. Remember in the past, in the early days with
Gordon, we would always look for the short cut, well 1 have stopped doing that.
You spend almost as long trying to do something that is going to be less
successful. I did one recently, with a sprung edge, cane etc, and I just told them it
was going to cost a lot of money and | took photos of the stages. But there is
hardly anyone that can do it, and | tell people that. And the reason | do it is that
the more you put it off the more difficult it becomes. And you know people will pay
to do a course to learn to do it, they do it for fun.

Yes but they will not get the quality. You can find 100 photos on the internet but
not one has the quality. And the difference between you and me is that you
started your training a couple of years before me, and you learned to do it
properly. But because you were learning to do it properly, I never really learned
to do it properly. I did not get the practice (I trained alongside Adam, he had started
2 years before myself and so was constantly ahead in ability. If horsehair work came
in he did the stitching work. Only after he left did | start to pick up from where he had
left off). In theory I can do it, I can do it, and | can show you how to do it, but
mine won't look like yours, I do not have the ability to do one that looks as good

as yours.
Yes it took me a long time though; even working here on my own, it is experience.
Most of our descriptions above are about what something looks like, and not

technique. The practicalities of how to do the seat are not mentioned, we both know

how to make such a seat (although to differing degrees) but our abilities are constantly
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judged in terms of how our work looks. Mine will work just as well but it will not
look the same. We refer to neatness more than structure. Of particular note here is that
we are talking about the neatness and structure of the piece under the textiles, not the
finished cover! This is an example of our shared skilled vision. The finished piece
may look the same to the customer, but the stitching is not so neat underneath, but the
skilled practitioner can deduce what it looks like underneath from the overall look.
The quality is measured in terms of aesthetics and not functionality, in other words the
quality of the process is appreciated as beauty.

There is also a position for tradition in the aesthetics of the presentation of the
workshop. It is tidy, tools are grouped as are materials, and both traditional techniques
as well as modern are on show, grouped for function and passing through different
techniques and time-spans.

Figure 3: a series of planes from Figure 4: springing systems
different eras

Above, a series of planes spanning different periods over the last century and the
development of spring techniques, from circular springs from the 1500's, plastic or

nylon coated lateral coil springing typical of the 1930's and zig-zag springing from the
1970's.
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Figure 5: pli-grip, modern fixing method, Figure 6: curved and straight sewing
stored alongside other modern needles on show
technologies

In the figures above we see modern fixing methods and traditional sewing tools. The
zinc pieces are pli-grip, explained later in this chapter. Interestingly the traditional
forms of curved and straight needles are on display but the modern techniques hidden.

Traditional techniques rank higher in status due to their difficulty and scarcity of use.

The discussion of traditional techniques continues, with the narration of how a
traditional piece came to be done in the workshop. The discussion also touches upon
the need to practice such skills in order not to lose them, and refers to our times as
apprentices. It also demonstrates an understanding of the type of work each business
is capable of and interested in doing. The discussion carries an unsaid criticism, in
that the person that we are talking about undoubtedly has the ability to do a fully
traditional piece of work but chooses not to. Customer-relations is also criticized and
the nature of Adam's relationship with the customer is discussed. He narrates reasons
that the other companies might not have done the work based on his experience and
understanding of the positions adopted towards such type of work by the other

companies.

Yes, | can do it all. 1 have photos, in fact I have one to do now. It is another
upholster who has let the customer down, he should have done it for months and
months, and when | saw the job | told her that he wouldn't have done it anyway,
when is the last time that he did something like that anyway? You know when you
talk about me doing the stitched in work while we were training, well he never did
it while I was training. He could do it, he has the ability, or certainly had, but you
need to do it, you need to practice, and that is why at every opportunity I will do
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it, because otherwise you get rusty and you can't do it.

Adam shows me the photos taken in stages. It is a superbly finished piece of work,
carried out exactly "to the book".

You wouldn't get that anywhere though would you? Because Plumb's came and
gave them a price, saying they would strip it down to the frame, and do it, I think
they were actually a bit cheaper than me, but I said they will not be able to do it. |
said you know I'm not blowing my own trumpet but there is hardly anyone around
that can do this, so they are not going to do it. They would just approach me or
any upholsterer and again they operate on a salesman basis. And the woman she
wanted me to do it. And that is the thing they trust you as well, they trust you
because they are dealing with just one guy, rather than an organization where you
are going to have to call a call centre or whatever it is. And the other thing is that
they will want the money up front before they do anything, so they have got you
over a barrel. So you pay for it, and then in about 3 months’ time they will do it,

and if you don't like it you have got a load of agro.

During my time as an apprentice there were two other upholsterers in the village.
They shared a workshop. It was the small untidy musty type, with one of the
upholsterers specializing in low quality recovering work, headboards and industrial
supply. The other was Fred. Fred was a traditional upholsterer. He refused to adapt to
new techniques, never used staples or a gun but only a hammer and tacks as was the
tradition before 1950, and used only traditional stuffing techniques. His work was
robust, extremely heavy duty (including choice of fabrics), but rather without flair.

Fred continued to work in this way well into the 1990's before these techniques
became unprofitable and he closed his business. Shortly after Adam himself rented his

old workshop, redecorated and cleaned it and set up his own business.

Fred's approach would have to be defined as the most traditional, but also the most

environmentally friendly.
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Yes he could do it all traditionally, but he didn't have any flair as such. So he
could do all the practicalities but it didn't necessarily look very nice. | have a

sofa. Everyone who had covered it had signed it except Fred

Upholsterers used to sign the frame inside, visibly only to the next person to take the
fabric off, so many chairs contain the history of recovers that only the upholsterers
ever see. | once found a piece that was probably Dutch, an antique, and it had been
signed Jonathan Hankins (possibly Hankinson) 1892, a surreal experience that
resulted in a photo in the local paper. The comment above carries an implicit criticism
of Fred's choice not to sign his work, my interpretation of which is that he feels Fred
did not hold the same interpretation that his work was an art form, but much more
functional as in the description, an argument that runs through the discussion about
the style of his work and its functionality rather than its beauty. This relates to the

discussion below.

If you are doing something that is like a craft, or an art as this is you want to do
the best you can if you are interested or you care. | don't want to mention any
names but some people just don't seem to care about it, and | certainly don't

understand that.

| take a lot of pride in that, round here the people in the community kind of give
me a bit of respect. You know it is mutual; | treat them the same way. When |
worked for someone he was always falling out with people and | used to think oh |
don't want to work for myself because I am not up for that, but I never fall out
with people because I get on well with people. And it is a two way thing, they don't
want a row, they want the whole experience to be pleasurable, and so you try to
deal with them nicely and give them what they want and generally 99 percent of

the time it works all right.

Here Adam again reiterates the co-production and shared understanding involved in
the transaction of restoring someone's furniture. He talks about mutual respect, not

just between himself and his customers but also between himself and the local
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community. Once more the description is laden with ideas of responsibility, mutual

understanding and fulfilling expectations.

This interpretation can also be seen in the following description of life for the self-
employed. Adam describes how his interest has changed over the years that he has run
his business from going to work in order to build up the business into making a good
start to the day doing a job that he loves. He also describes his motivation once more,
to make the job look as good as possible, once more raising the issue of the

importance of beauty over that of strictly function.

Yes you motivate yourself to go in, like I say I come in at 7.30 in the morning, now
no-one is kicking you out of bed telling you to get into work at that time so you
must enjoy what you are doing to get in early to make a bright start. It is not just
about turning up. And | probably feel that even more so now than in previous
years, when | was setting up the business it was all about getting up and going in
so that people will come to you and now you feel that you have established
yourself and I used to do anything. But now there are certain jobs and | think Oh |

have done it a million times. I have been going now for 18 years.

Regarding flair and art | think a lot of it has to do with working on your own,
because if you have someone working with you then the jobs are different, two
people doing a chair each make a different job, so it is just that some people want
to just do it and make the money, while others just want to make it look as good as
they can in the home, that is what motivates them. And | don't know whether you
have either got it or not. Because you can cover a chair and it just be functional,
all the insides are going to do the job etc, and not really be aesthetically bothered

about finishing touches. So | think that is where you make it precious.

As noted above Adam talks about motivation driven through the aim to make the
furniture look as good in the home as possible. This once more alludes to the idea of
co-production of the work production, but I would argue in this case more specifically

to the co-production of a situated beauty. The beauty is said to be in the home, in the
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surroundings of the customer's house, the added value of the work is in its situated
beauty, and this is where Adam finds his motivation. This is an example of the main
tenant of this chapter; Adam and | share a concept of beauty that embodies an
appreciation of the choices made during the process of restoring the furniture.

This raises the issue of style, as beauty is defined by the viewer and personal taste.
Styles can be promoted as described above through the use of techniques that are
introduced and promoted for economic or practical reasons (the example of the
modular or elasticated furniture) but they are also created through the availability of
materials, both through price constraints related to the social setting and through

ready availability.

To give an example when | was learning the trade my employer had a passion for
straight lines and the use of antique copy studs to finish non sealed borders. Much of
his furniture was studded, it produced a defined line to borders and added an idea of
expense to a piece of work. It is labour intensive to stud a chair and there are many
easier and cheaper options. The stud passion was born however from the fact that my
employer had bought a huge stock of studs from an auction of a bankrupt upholstery
supplier some years ago. So in effect the materials were free, or had already been paid
for anyway, readily available and added a classical touch. The style was not so much
by design but by accident. These examples clearly show how production techniques
and broad interests, as well as almost accidental factors of instant availability shape

the design of the finished product.

Adam addresses the issue of creating and maintaining a style below. He describes how
he sometimes does not accept work because he “cannot bring himself to do it”, and
describes in further detail how some work is not to his taste, but as described above
may be suitable for the setting in the house that it will be returned to. The description
below describes the process of choosing which textiles to carry in stock and why these
decisions are made. | argue that other upholsterers such as myself and close
colleagues can see these choices in the finished piece, and understand the social

setting that allows them to come into reality. They are not so much made but once

175



again co-produced within the particular social setting for that particular piece of work
at that moment. | feel that this part of our discussions encapsulates the Bassetti

Foundation argument of poiesis perfectly.

In the following statements Adam talks about the relationship between style and
vision and the idea of how something should look in order to allow a full appreciation

of the process.

Yes | think you have got to keep on top of it though, I think | have got a style, |
don't like to over frill it up, and | suppose some times when someone really wants
ultra-frilly kind of work | don't do it, | can't make myself do it. And that is what
happens, you have to like what you are working on, it is almost like you say well
this is what | am going to do and you enjoy doing it, but if it is something that is
so way off you lose that sort of what you would want to do. And there is some
furniture that you wouldn't have in your house, you can like it but everything in its
place. Sometimes what | have got wouldn't suit a client's house. But I love some
fabrics, | have got this type of fabric on my sofa, and | will have a range of
fabrics, | pick the ranges of fabrics, and sometimes some of them | have because |
know that people will like them, but generally | try to choose something that is
tasteful, and | would put on my furniture. You know like we used to just get the
Singleton's books for free but | wouldn't want any of that stuff on my furniture.
And again that is part of providing the service, sourcing a range is important, the

right materials for the job.

Singleton's was a fabric supplier based in Manchester. They merged with another
supplier at the end of the 1980's. The local suppliers gave pattern books for free, but
they were unimaginative and extremely traditional, even though some of the fabrics
were expensive and they were all of high quality. Other companies that specialize in
certain types of fabric sell their pattern books, with costs up to several hundred
pounds for a book. These are much more stylized in both presentation and content,
and sometimes are only supplied to certain upholsterers in an area, depending on their

clientele, so that they can remain prestigious. If you have to buy a book you generally
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choose something that you think you can sell, but also that you like, and this leads to a
certain style. Adam likes plain finishes and high quality wool tweeds, and this is
reflected in the range on sale in his workshop. His house is also full of furniture that
he has covered in these same materials. As he has noted above his work is linear, he
has no frills and little piping, and this type of fabric suits that style, and is often
geometric in design. This suits certain types of furniture, and so the choice of pattern
books to show the customer is already a stylized choice, both in terms of what he has
purchased and which fabrics are right for a certain job in terms of texture and

wearability as well as design.

| would argue that flair (and by extension shared conceptions of beauty) are tied to the
types of choices available as described above. Beauty does not merely reside in the
ability to cover the furniture but in the much more holistic approach, in stylistic,
technical and moral choices. It involves the technical capability to do the work in a
certain way and to a certain quality but also the vision to buy the suitable pattern
books, know how to apply stylistic choices and to be able to maintain a relationship

with the (right) customer in order to end up with the right job.

The importance of this approach is not merely between Adam and his customers
however. As noted he uses the fabrics he stocks in his own house, and as with many
small businesses household life runs parallel to business life. Family life is important

also because Adam shares a professional understanding and skill with his wife Louise.

It (family involvement and understanding) is important, it is very high on the
agenda. Priorities. |1 don't have any responsibilities in the morning, | just have to
get here in the morning because Louise looks after family duties at home, so | can
get on with it, but yes it is taken very seriously. And Louise is a trades person as
well, she actually works here cutting the fabrics and certainly the cushions. So she
understands the textile part of it all, and she is keen on interiors so it is something

that she can relate to.

And is it important for your family that she can understand technically what

you are doing?
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Well maybe yes, because we can talk about it and she also supports and tells you
how good you are and appreciates what you do. | suppose.... | am not sure that if
you did the job and your partner wasn't interested whether you would be as
interested. | play the guitar and she is not interested in that and | can feel the

difference | feel in doing that.

Once again in this conversation as mirrored in the Avanti Artigiani film produced by
the Bassetti Foundation®, family involvement is not only practical in terms of helping
in the workshop but also in terms of discussion in the home. The work to family
borderline is fluid. Adam goes on to describe how his home relationship supports and
strengthens the moral underpinning of his approach to work. Conversation at home is

also influential in terms of supporting working norms and normativity.

As | say | get home at dinner time and we talk about work, and if I have to go out
somewhere for a job and it is a bit of a distance she will understand, and we
sometimes tailor the weekend to it, you know we go out for a walk and take the
dog out there sometimes we will make a weekend around seeing a job. And I
suppose if you didn't share interest | the job that would be out of the question I
think she understands the importance. They always say you shouldn't define

yourself by your work but I probably do.

| would argue that the statement about identification above is more important than it
at first seems. Adam is talking about defining himself through his work, but he does
not simply mean that he defines himself through his job. He defines himself through
the way he approaches his work, in the sense of the moral choices he makes during
his working life. Doing the job right, being prepared, being able to maintain a good
relationship with the customers and create something of beauty, both morally and

aesthetically, play into his definition.

This self-definition and family involvement is however not always treated as ideal,

% Avanti Artigiani is a documentary film constructed of interviews conducted with small and medium
sized business owners in Milan, commissioned by the Foundation in 2014.
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particularly in terms of making money. Talking about the Italian small business model
that prevails in Milan in which children follow their parents into the family business
and which very much provided the basis for much of the impetus for this thesis, Adam
says the following:

| don't think people would do that here in UK, they want their kids to do better
than them, it's like when people do well on the markets and make money, they
don't want their kids to follow them they want them to get a profession, for
example if I had kids and you asked me | would say that I wouldn't want my child
to train to be an upholsterer. Well..... | suppose you could train them yourself, but |
wouldn't want them to do it the way | did it. Then you could train them the way
you would want them trained, so under the umbrella of working for the family
business yes, but not working for somebody else. It just took too long to earn a

living, it was a long training process really.

The conversation above revolves around the question of how the artisan position
affects lifestyle choices and possibilities. The advantage is always stated that those
who have a trade are not so dependent on third parties in that they can work for
themselves. In the case of upholstery the artisan has the ability to make a piece of
furniture in order to try and sell it, and the shortage of skilled workers in this field
means that an upholsterer can always find a job if she or he needs one. Neither Adam
nor myself have ever been out of work. This form of work carries a reasonable salary
as a skilled job, but the artisan can make considerably more money working for him
or herself. The possibilities of making large sums of money however are very small,
particularly if the artisan wishes to control and maintain the quality of the work done

and pass on her lay normativity.

In other non-recorded conversations with this small community, money is always one
of the main talking points. The conclusion of these discussions is one of paradox; a
self-employed person who works with his or her hands will never make large sums of
money, but the higher the quality the less chance they have but at the same time the
more it will be appreciated as a form of art or beauty. This is seen as because the time

required to do a high quality job restricts the possible income, as the maximum prices
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that can be charged are capped. If an upholsterer wishes and is paid to restore an
antique using traditional methods, he or she will have to invest a certain amount of
time if the work is to be done well. There are no short cuts to doing the job right. The
flexibility is minimal in terms of times but also of cost. A customer will only pay so

much for a piece, regardless of the quality.

With smaller jobs or more modern techniques however there is more flexibility on all
sides. The techniques can be modified and done quicker, this lead to more flexibility
on pricing, and a piece of ingenious thinking on the part of the artisan can make a
piece more profitable without compromising quality or the relationship of trust

between the customer and the upholsterer.

In the case of the antique, not doing the job right in order to make more money risks
damaging this relationship of trust, leaving the worker with the moral imperative to
spend the time necessary on the work, almost regardless of the effect that these
choices have on the amount of money made. To take on such a job and to do it
correctly, to the peak of an upholsterer's ability, is therefore a moral choice that
involves a long series of moral decisions during the process: Regardless of how long
it will take it will be done right. A skilled appreciation of the beauty of the finished
piece is a shared appreciation of the process.

In the following quote Adam addresses the learning process in terms of the
importance of the apprentice period in relation to how much he has learned through
his work once qualified.

When you look at the way we trained though, | don't think | would do that again.
We could have gone to college and we would have done it a lot quicker, worked in

a bigger environment.

Yes but we would not have got the skills we got, you would not be able to turn

out work of this kind of quality

Yes you are right, but this is home though, we are more or less self-taught. You are

given a framework of how to do the job, and then you hone it over the years. |
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have been doing this job for 34 years, so | suppose no kind of training is going to

match up to 34 years of experience.

Here Adam returns to his learning through work idea, after posing the thought that
maybe college would have been a better way to learn the trade (at least in the
beginning). | feel that this argument comes about because we have begun to talk
about money, and other ideas for work. The training issue is about how long it took to
make a living, rather than quality of work, an argument that is related to the idea that
you learn as you work for yourself, so learning the basic skills earlier means an artisan

can make a living earlier but still learn the job properly.

I am not convinced by this argument however because | believe that a trainee needs to
live the work experience by seeing other people doing it, and that would be lacking
without the apprentice structure as it might not lead to the shared understanding of
morality. Adam earlier stated that his employer during his time as an apprentice did
not do the work that required traditional horsehair methods himself, so he in effect
taught himself. During conversations with the upholsterer in question he made the
same argument himself, that we (Adam and myself) had taught ourselves, that he had
never showed us what to do. This is not entirely true of course. We were shown how
to stitch in horsehair, the different stitches used and the order to proceed, but them we
had to put these techniques into practice. We were in effect being taught a system, or
more precisely a systematic approach and a morality, which as | have argued above

ran through the workspace and business organization.

I would argue however that as apprentices we gained access to such work as a direct
result of working in that particular social setting, that maybe would not have arisen if
we had worked on our own. A customer will only entrust the restoration of such a
piece to someone they think can do it. See Adam's comments above about telling the
customer that the other upholstery company would not be able to do the work
themselves for a concrete example of the negotiation of the relationship of trust, a
relationship that is two way, the customer trusts the artisan to do a good job, and the

artisan trusts the customer to pay for a piece that they first deliver to the house.
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The advantage of being an apprentice in this situation is two-fold: the expert
negotiates the relationship of trust with the customer, giving the apprentice the chance
to work on the job before supervising him or her during the process; the apprentice is
given the time necessary to do the work right, as he or she is on a fixed salary so has

no incentive to rush the job.

Apprentice salaries are low, so the employee has the flexibility to allow the apprentice
time to perfect the restoration skills, even to the point of possibly doing the same
piece twice. | saw this happen when | was an apprentice and Adam was learning to
stitch in horsehair backs on a pair of antique chairs. We came in to work one morning
and our employer had written “EMPTY” and “NOT MUCH BETTER” in large chalk
letters on the inside canvas backs of the chairs. No explanation was offered of how to
rectify the situation other than to re-do them from scratch. That is what had to be done

and it was done.

The apprentice situation allows the learning of these techniques as an art. If we take
the example above, the furniture was finished to a high quality standard. Adam was
paid his salary to re-do the backs, in effect paid to have another attempt and perfect
his skills. 1 experienced the mechanism of how the apprenticeship system allows the
flexibility for the trainee to learn these time consuming and specialist techniques. The
employer had to pay a day's wages for the backs to be re-done, but this is accounted
for in the fact that the apprentice wages were low enough to incorporate what we
might describe as learning time. | would argue that this would not have happened in
any other situation than within an apprenticeship relation, the quality would not have
been improved and the morality not shared, so the learning experience would not be

so rounded.

In the following piece of conversation Adam describes how he builds his relationships
of trust with his customers. Once more the language reflects ideas of fairness and
doing the job right, the co-production of the transaction can once more be seen as can
the poiesis element, the finished article has been done correctly, through a morally

upstanding process that is visible in the beauty of the finished piece. It also
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summarizes how working practices relater to responsibility not only to the customers,

but also to the artisan herself.

Another thing I find important, apart from job satisfaction, is supplying s job that
| am quite happy with. Because some people will just do a job, charge as much as
they can, and if it is good or not means nothing to them, but for me | want the
price to be a fair price and to know that they are happy with what they have got. |
can proudly say that they have got a piece of furniture in their house that if
someone says 'who did your chair?' | wouldn't be embarrassed about it. And
another thing is the reliability of the service. So there might be a long waiting list
but | am pretty accurate, | do it when I say | am going to do it, and quickly so it is
not a long drawn out process. And | have a small place here so it has to be in and
out but still for the client it is a better experience. They are not messed around,
they know when it will be ready, and that is the service. It is the way you run it

and that is equally important.

Techniques have changed over the years that Adam has been working in the trade. He
embraces these changes, and follows the line that each individual piece should be
restored according how it was meant to be done. An antique should not be done using
modern techniques, although the staple gun is one exception, (using hammer and
tacks is extremely time consuming and much more invasive for an old piece, the holes
made are much larger and the action possibly damaging), but equally a modern piece

should not be done using traditional methods.

Techniques are different, for example remember the glue? You had to spread it on
with a knife. Now we have instant glue for sticking foam together, the dacron, no
more hand sewing, instant tack with that glue. And cushions, we used to get
standard sizes but now any density of foam you want, you can get them made to
size with a dome finish, I wrap them. They replicate the rounded look. All that
comes, delivery service any time. Years ago we had to drive up to Singletons and
wait for ages, all that is gone. Instant service. And that just takes away so much

time wasting, amd makes your life so much easier. Pli-grip, although I do still
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hand slip a lot, it depends on the fabric and the job, tartan is no good for pli-grip.
And certain textiles look better sewn and certain look better with pli-grip, it was

designed for leather.

Pli-grip is a blind finish that replaces the need to hand slip outsides on to furniture. It
is a zinc strip that is stapled on that looks a bit like a line of Venus fly trap leaves,
which you can hammer over the cloth to make a blind finish. It makes a very clean
line with some textiles, but with others that are more stretchy it does not look as good.
It does however, if used correctly give the factory look, as it was primarily designed
for manufacturing. Here Adam brings in the idea of shop floor testing from his
manufacturing experience. His argument is that he can recover a piece of furniture
and hand-sew it, so it looks like an antique or a recovered piece, or use pli-grip so that
it looks as if it has been manufactured. These different looks will be more or less
desirable depending on the job. Pli-grip was designed for leather but as manufacturers
started using it on stiffer fire retardant fabric the manufacturers realized that there was
a market, and now make a lighter gauge version for use with lighter materials. The
'incorrect’ use has been institutionalized, and in some way makes it easier to provide a
mass produced finish on a bespoke product, creating what Adam describes as the
correct newly manufactured look. The morality of the use of such a piece of

technology has been embodied in beauty.

Adam is arguing that what might be seen as the use of a short cut or the incorrect use
of a product that was designed for another role is perfectly justified, in fact it would
be incorrect not to use them, in the case of working on a piece that would aesthetically

and functionally benefit from it.

So years ago we did everything hand sewn but none of it would look like
something that you bought in a shop really, but now if the jobs you are doing
might be a pair of sofas, you try to make it look as if it had been bought in a
showroom. In a showroom they are not doing hand sewing. There are no curved

needles, so if you want to get the job right you have to do it as they do it.
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As we see, this aesthetic judgement once again refers to having followed the correct
procedures, having used the right materials and having understood and had the
capability to carry out what is needed in order to do the job right. It is the correct way
to do that type of work. This judgement continues when working on antiques pieces:

Even with the antiques | do | don't want them to look like anyone's touched them. |
mean | don't want them to look tatty, but I don't want them to look new. The
absolute perfection is if the chair has always looked like that, rather than

something with new fabric and bright studs.

During his career Adam has pushed the boundaries both of his own capabilities and of
what can be done in terms of upholstery as design. For an artisan every piece is
different, so the business proceeds through applying known skills to sometimes
unknown situations. In this case prices are given and contracts are taken without the
artisan fully understanding how his or her skills will be applied. This is a high risk
strategy however, as Adam explains:

Yes. But to do a one off and not know if it is even going to work is not something
that | would do these days. And they did work, but I was always pushing the
boundaries and | always thought that it was going to end in tears one day.... And
the last job | did for that company was Motorola offices. Doors covered in leather,
and | told them that I wouldn't do the job if I had to wait, so they paid me
immediately, but Motorola never paid, and the company went bankrupt. If you
work through another company you work to a brief that someone else tells you
what to do. You cannot tell them that something is not going to work, or “I
wouldn't have taken it on if I had known that was what you wanted”, and you have
lost that control. That is why | don't do it, work through interior designers that

want something that you would not have done it that way.

There are of course the problems with payment too, because everything you do is

on credit, and so the last job you ever do for them they don't pay.
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In this Adam’s final statement in this chapter, he raises the issue of the possibility the
artisan maintains of making his or her own choices in how to proceed with a job. In
the context above, these rights and possibilities are sacrificed, and he or she finds
herself working to order, following other people's orders and the poiesis element is
lost and morality cannot be maintained. The art and aesthetics is not lost, but control
over the decision-making procedure is lost, and without that the moral element is
compromised, and as a result the beauty of the piece. I argue that both of these aspects
are fundamental if an understanding of poiesis and trust is to be shared, and now that

Adam has a choice he no longer takes on work under these restrictions.

Concluding Remarks: The death of our mentor

In mid-2016 as | was carrying out the research for this case study, Gordon Stewart,
the man who had first employed both Adam and myself and trained us into the
upholstery trade suddenly died. I travelled to the UK, met up with Adam and we went
to the funeral together. It was an emotional day. Gordon's wife spoke about the
passing down of Gordon's trade to the next generation, citing both Adam and myself
as recipients of this craft. There were four upholsterers and a French polisher at the
funeral, we had all collaborated over many years, worked together in various different

settings, and socialized as colleagues, albeit from different self-employed standpoints.

In my Masters thesis | recount these relationships in more detail, we held an annual
Christmas party and when 1 left the trade to move to Italy a party was held for me in
the workshop where | had trained and we had 'the official firing of the last staple’. We

shared a skill-set that we had learned from each other.

Speaking to Adam on the day of the funeral it became apparent to us both that we

both felt a great deal of fondness for Gordon as our mentor. He had as Adam noted
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introduced us to the trade, given us the possibility to learn and practice it and we had
collaborated for almost 35 years. When | started playing the drums and formed a band

with Adam, Gordon's upholstery workshop became our rehearsal room.

The quote “Just pull it front to back and lay it down the sides” is taken from Gordon.
It was oft used during my apprenticeship, and epitomizes what Sennett describes as
the inability of the artisan to explain what she can show (Sennett, 2008). In this
chapter | argue that poiesis can be shown and appreciated through the acquisition and
sharing of a skilled vision, but it cannot de described.

In this chapter the analysis of the conversation with Adam demonstrates the
importance of such a skilled vision in relation to ideas of beauty, as | argue that the
appreciation of beauty experienced through such skilled visions is an appreciation of

the morality of the process involved in its production.

In the following chapter | describe my second case study that took place in a bio-
technology laboratory in Utrecht. | draw similarities and differences between the two
settings raising the question of how the arguments demonstrated in this first case

study could be applied to further and diverse settings.
The photo of Gordon in his workshop in this chapter is the last in a long series dating

back to my teens when | started my apprenticeship. The apprenticeship experience

guides my work today as it did then.
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Chapter 7
The Scientists' Narrative

During my PhD | was fortunate enough to spend 18 months attached to Utrecht
University Anthropology Department. This period was made possible thanks to the
organization of the Industrial PhD at Bergamo University, based upon the innovative
pedagogic theories developed by Prof. Bertagna (Bertagna, 2006). During this period
| studied Dutch, attended Departmental seminars and followed several lines of inquiry
in order to investigate forms of poiesis-intensive innovation within the Netherlands,
with particular interest in the scientific community based within Utrecht University.
This period included both the extended case study that I describe in this chapter, and
the time spent with Ufficina Corpuscoli, the smaller case study described in chapter 5

that became a test bed for this in-depth study.

This is the setting that allows me to draw comparative conclusions with respect to my

previous case study on artisanal knowledge.
The case study that I will present in this narrative is one of a scientists working in a
biology lab attached to the University of Utrecht. His lab sits within the campus, and

represents the cutting edge of research in his particular fields.

The case study looks at the work and working practices of Prof. Jos Malda, based in
the Hubrecht Institute building.

Jos Malda

In this section | will first outline Prof Malda's approach, describe his work and
working practices and experiences based on field notes taken within his workplace,

before concluding with an analysis and transcriptions of conversations recorded in the
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institute that hosts his lab.

Prof. Jos Malda heads a research group that focuses on biofabrication and
biomaterials design, in particular for the regeneration of (osteo) chondral defects. The
team is investigating regenerative means for repairing damaged joints, with particular
interest in the knee. The team works alongside and within both the medical and
veterinary facilities at Utrecht University, studying both animal and human wear on
joints and have designed and built a production facility that allows for the 3D printing

of living cells to make live repair patches that can be implanted.

The team has very much become the focus of different 3D printing needs for the
University and beyond, and have the capability to manufacture medical pieces as well
as other bespoke objects as required by different departments. The best known
example of this side of their work is the plastic skull that was successfully implanted
in 2014, and functioning perfectly at the time of writing®. The main focus of their
work however involves the use of live cells in 3D printing techniques. The team also
use this technology to make copies of joints in order to test how materials react when
they are put under natural movement stress, such as when a joint is naturally used.
This capability offers several advantages in that it allows the developers to test their
products in simulated lifelike environments, giving data not just about resistance to
pressure stress but also demonstrating the other forms of stress that the implants

would be under if placed within a live animal.

A related specialty involves the printing of 3D organs for toxicity testing but also for
use in preparing surgeons for difficult tasks. The team can produce an exact replica of
an organ that may have to be operated upon in order to allow the surgeons to develop
a technique and strategy in the laboratory before commencing the operation. They can
in effect practice on the replica to see if the operation that they are proposing is likely

to work.

% Further details are available through the university website:
http://www.umcutrecht.nl/en/Research/News/3D-printed-skull-implanted-in-patient last accessed
04-04-2017
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A further application is in making patient specific guides for surgery. The guides are
prepared for a particular cut and can be put in place during the operation. The guides
work very much like a miter saw works in woodworking. Once in place the cut is
precise as the guides aid the work of the operator. This is an example of tools being
made for a one off procedure, a topic that | return to repeatedly in this thesis. It is a
technique that runs through all of the examples given, an example of poiesis intensive
innovation in action across my field work sites, and a characteristic of the many
different processes described in this thesis. It is the art of knowing how to build a
necessary tool using a pre-determined collection of different implements in what

anthropologist Levi Strauss calls ‘bricolage’ (Strauss, 1962).

The team describe these as novel biofabriaction strategies, and the living materials
that the printer uses as “bioinks” for 3D printing. These hydrogel-based “inks” are
both designed to drive specific differentiation of the embedded and/or endogenous
cells, as well as to allow fabrication with high shape fidelity in order to generate
constructs that are a blueprint of the real tissue.

3D Printing techniques as we know them today however are not suitable for living
cell use because they require high temperature, often involve laser use and sometimes
organic solvents, so the team have built a 3D printing machine that works at human
body temperature using pressure to force the bio inks through the nozzle, and
eliminated the use of solvents and lasers, basing the entire system predominantly on
water (Malda et.al. 2013).

These bio inks are cells held in a hydrogel solution, a substance akin to gelatin. They
can contain different types of cells, according to how they are needed to develop, or
stem cells, that can develop into any type of cell needed. A layer of water based gel is
printed between each cell layer, allowing the researchers to combine strong bio
materials with biodegradable plastics that have been approved for medical use and
integrate it all into their printing process. Malda informally describes the resulting

materials as resembling reinforced concrete®.

94 Quote taken from BBC Click Online 27 May 2014 http://www.bbc.co.uk/programmes/p01zvv3k
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Prof. Malda's main line of research involves using these bio-inks alongside a plastic
scaffold to create an implant that will grow into position and regenerate damaged
tissue, offering a durable and fully integrated repair that is self-sustaining and

therefore unlike a prosthesis does not require maintenance.

The implant is designed in strata, with a criss-cross mess of plastic filled with living
cells built up across several layers. The types of cells vary between layers, so that for
example the lower cells may develop into bone, with middle layers developing into
cartilage and the upper layers into a surface tissue. The plastic offers protection for the
cells as they grow into place, cushioning them from wear, allowing them to grow
whilst minimizing the risk of damage. The plastic scaffolds can be produced in
different densities and with different flexibility properties, allowing the team to design
a suitable implant for each particular application. The team produce plastic replica
bones with their machines in order to test the different properties of the scaffolds,
modelling the effect of real wear in a laboratory environment, in order to discover the

different effects of crushing, rubbing and tearing on their product.

The process is described below in a diagram taken from an article in 3DIndustry.com
that describes the team’s work®®.

Printing of a biodegrzdable Printing of 3 bioactive, cell-lcaded hydrogel, with Stepwise on-top printing of thermoplast / hydrogals lzyars
thermoplastas mechanical scaffald  hiochemical camposition mimicking the desp cartilage zore far hierarchical layerad tissue-mimickry of cartilage

Of particular interest for the argument of this thesis is that Malda and his team are

designing and building the entire process required for the production and testing of

Last accessed 08-03-2017
95 The article speaks about Malda's work https://3dprintingindustry.com/news/utrecht-set-become-
global-center-3d-bioprinting-30110/ last accessed 23-02-2017
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their product. Several of the 3D printing machines that they use have been built by the
team using parts made by other commercially bought 3D printing machines. These
commercial machines can be seen as their tools, with which they build their bespoke
machine that allows them to carry out their research. What we find is a process of
making that is very much craft based, the team builds a machine that they can use to
complete their process, but they build it using the tools that lie at their disposal,
namely their 3D machines, programming skills, engineering know-how, technical
understanding of how cells can be treated and used and manual capacities to build a

finely engineered machine.

| believe that in the same way as the processes described in the previous chapter can
be described as poiesis intensive processes, those witnessed within this science
laboratory can also be described as such. The system that has been constructed in
order to carry out this research relies on craftsmanship and imagination, as much as it

relies on technical expertise and experience.

| argue that this process and these (varied) skills (held within individuals that are
collected into a team) can be seen as very similar to the skilled processes that were
described in the previous chapter. The team is immersed in a bricolage process as
described by Levi Strauss (Strauss, 1962), using a set of tools to produce pieces for a
different tool, in this case skills and 3D printing machines to make another machine

that is integral to the process of production that they are engaged with.

Returning to Grasseni's skilled visions approach | argue that the members of the team
are apprenticed into this engineering work, learning to see and do very much as the
furniture restorer described in the previous case study. | also argue that in the final
product, in this case the prepared scaffold, primed and ready to implant, they see the
process of production in terms of the decision making process that has led to its
creation and the underlying reasoning behind the decisions taken in the same way as
the skilled craftsperson in the workshop through the same mechanism of situated
learning described above (Grasseni, 2007, Polanyi, 1966, Collins, 2010). I argue that

they see the morality of the choices made through their view of technical innovation,
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both in terms of the functional beauty and capabilities that the machines exhibit and in

the process as an entity itself.

As | argued in the previous case study | argue here that the members of the team see
functional beauty in the machines they build, the development process and the final
implantable product, and within that beauty they see and appreciate the morality and
responsibility within the decision-making process in terms of why decisions were
taken and how they even came to the table, as well as their technical capabilities as a
group. | will show this in the ethnographic description of the laboratory that now

follows.

The Laboratory

Prof. Malda's laboratory is hosted in the Hubrecht Instituut, within the University of
Utrecht Uithof Campus. At the time of writing the Institute building is newly built and
beautifully designed, open, light and minimal. Professor Malda's group had been one
of the first teams to take up residence, just 3 months before my visit in 2015, and
found itself still in a transnational period with several white boxes of unpacked
equipment still awaiting placing. Prof Malda is very happy with his new host
building, a fact that is easy to see on his face and in his body movements as he moves
around the building.

The new positioning of the group offers several advantages over their previous
placing, as the team was somewhat spread across the university hospital buildings. In
the new building the team is housed together, with the culture labs all together and
with the 3D printing technology sitting adjacent to each other, avoiding the long

walks between different sections of the research project previously necessary.

In the new building they layout is orderly, with a clear division of labour and process
visible and practiced. A single room houses the 3D technology, with a series of
machines that are used to produce parts for the bio-printer lined up in something that

reflects a production line, also displaying the capacities of the team to produce what
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we might call regular 3D printed objects (see below).

Figure 8:3D printed objects sitting on display
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A closer look at the printers reveals their craft-produced nature. As the photos below
show the laboratory created machines do not share the aesthetics of the industrially
produced machines that we are accustomed to see. They have been built by the team,
technicians from the university have cut the plexi-glass boxes that they sit in, wires
are not hidden within the structure and they are designed to have easily changeable
parts. The boxes themselves are built by PhD students. The beauty of the machine lies
in its construction, not its styling. They possess a functional beauty, in the same way
as the cows described in the cattle fairs in Grasseni’s account of how skilled visions

are learned and shared (Grasseni, 2009)

The laboratory also has several 3D printed objects on display. Following Grasseni |
argue that the placing of the small 3D plastic models that the machines have produced
is constituted by the sharing of a skilled vision, a shared appreciation of beauty
constituted by an appreciation of a production process through the apprenticeship of
vision (Grasseni, 2009). To the untrained eye the models look like trinkets, but to the
skilled viewer they demonstrate the capabilities of the machine and its operators and
designers, very much in the same way as the plastic and porcelain models of cows
described by Grasseni in her study of cow breeders, a theme that | address below
(Grasseni, 2007).

In the photos that follow we can clearly see the development process on display,

alongside the continual evidence of the poiesis nature of the production process.
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Figure 9: an early printer with wires and tools

In both photos (above and that below), tools and other sundries are visible, as are the
wires and electronics that are usually hidden in commercial machines. The computer
that controls the machine sits by the side of the printing machine in a plastic box. In
photo 1 we clearly see the development of the live cell printing process described
earlier in this chapter, with the pressure method of forcing the cells through the nozzle
clearly visible. In the second photo above we see how this process has been further
developed in a machine that operates with different heads and nozzles, allowing

different materials to be used within the same piece.
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Figure 10: a further developed version but still with associated tools

Also on view are several tools that are necessary for the adjustment of the machine.
There are parallels here too with the furniture workshop, where machines (the sewing
machine primarily) have their own dedicated set of tools. The sewing machine has its
own screwdriver that is housed in a drawer under the machine. Although merely a
screwdriver it is only used to adjust the sewing machine, and never for other purposes,
and as a result is housed separately. Malda's machines above also have a dedicated set
of tools as can be seen in the photos. For the skilled operator these tools are seen as
part of the machine, an understanding that is shared within the workspace if never
expressed. It is learned through experience, from a sharing of the space, even in the
case that an individual does not use the machine in question, they see it.

Below see the latest version of the printer.
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Figure 11: Prof. Malda with his latest printing technology

As the photo shows, this version of the printer is much more industrial looking. It was
built in Germany as part of collaboration with the commercial 3D Printing company
RegenHU. Malda explains that during his collaboration with the company he and his
staff had received training in how to adapt the printer towards their own needs and

wishes, and the machine has been purpose built for their needs.

Skilled vision: The Development of the Process on Display

Malda describes the machine as extremely precise, but inflexible. He argues that his
own machines are more flexible than this commercial machine, even though it has
multiple heads, because he can easily produce and substitute the nozzles on his own
machines. The nozzles can be made to allow the strands to be produced in different
thicknesses and shapes so that their properties can then be tested. Different patterns
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can be made on dishes and their capabilities tested. The craftsman techniques are
clearly visible here once more, as the tools can be adapted readily and trialed. The
process also leads to broader collaboration possibilities as different researchers
develop different techniques and capabilities that can then be shared within

collaboration projects.

The importance of network relations in terms of affording instruments and
information is also visible here, mirroring the position of the furniture restorers in the
previous chapter. Here once more the sharing of mutual understandings of capacities
and capabilities allows the research line to develop as its operators gain access to the
cutting edge technology they require, and the producers gain valuable insight and
information regarding the capabilities of their machines. As in the pattern book
example given in the previous chapter, what we see on display is a process of mutual

investment and interest.

There is also a certain similarity present in the layout of this room in the laboratory to
the workshop from the first case study. The printers are arranged in a line from least
technically developed to most technically developed, very much as are the planes in
the photo in the previous case study. This is not due to the times at which they were
acquired or developed in either case however, it is by design. The planes in the
restorer's workshop are lined up in order of their age and technical capacities, almost
as a display of technical or technological improvement, as are the 3D printers. The
printers have been recently moved and placed in-situ, their placing is not the result of
an ad-hoc approach, they are in this position by design, a display of progress.

| argue that in both cases the presentation in some way represents the passage of time
and technological development, but also a specialization that leads to a narrowing of
the use of the tools. The upholsterer does not discard old tools as they not only
represent the past and present their skills at a time honoured tradition, but that on
occasion the tools are used as they offer a versatility of use that newer tools may not
offer. The wooden block plane offers the possibility to change the angle of the cutting

blade manually, making it difficult to regulate for a fine cut but easier to use for a
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broader rougher cut. The blades are manually interchangeable; they are held in with a
wedge of wood and can be removed with the tap of a hammer. Newer planes are

regulated using a screw, making them much more precise but less flexible.

Each plane can still be used however and each has different characteristics. One might
be better adapted to a particular job, very much in the way the 3D printers are better
adapted (or adaptable) to specific types of work, but | argue that the display represents
technical capacity, in the one case the capacity to use traditional restoration
techniques, and in the other the capacity to construct ever more precise tools for

research purposes.

The machines that Malda's team has produced are easier to regulate than the new
industrial machine, as the placing of the tools required and visible in the photos
testify. The nozzles can be easily removed and changed, the team members
understand how the machines work internally and more importantly how they have
been designed and for which purpose. These machines are flexible because of this
know-how; the team understands how to adapt them for different uses through what

we could describe as their poiesis knowledge and craftsmanship.

A further similarity can be seen in the display of objects that have been produced
using the two sets of technology in use, 3D printing and furniture restoration. As
noted above Malda has several objects on show that he has produced using his
commercial 3D printing machine. Interestingly however although some of the parts
are objects that have been (or at least could have been) produced in relation to the
work carried out, such as plastic copies of bones that are used to enact stress testing
for his products, but several others are ornamental pieces that can only have been
made to demonstrate the capacities of the machines. One such object is a copy of the
local church bell tower, the well-known Utrecht Dom Tor, see figure 8 above™.

The furniture workshop also has its products on display, both in photo form but also in

% Qver the years the furniture restoration workshop had several pieces on display. A series of
headboards made in the 1980’s adorned the walls for many years, alongside traditional pieces left in
a half completed state as a display of worker capabilities.
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physical form. For many years the workshop walls were lined with headboards that
had been made as examples of a possible line, traditional work was presented half
finished, deliberately left open in order to allow customers to see the work entailed in
traditional techniques, work carried out in downtime or in the evenings as much for

passion as any other reason.

The picture below is such an example. The photo was taken of a picture frame that
hangs in G Stewart's Upholstery workshop. It documents the restoration of a suite of
chairs that the upholsterer himself had bought in France in 2003 and restored. The
stripped photo is taken in the back garden of his house, as the work was carried out at
home. The chairs now sit in the house beautifully restored. The frame also contains a
piece of the textile removed and the old braid, a demonstration of the restorer's

capacities but also of the historical significance of the pieces and the work carried out.

This photo serves to demonstrate these capacities, but it is small and would have to be
narrated to be understood. It stands as a symbol of capabilities very much like the
Dom Tor in the 3D lab. Both representations require a skilled vision to understand
their significance as a demonstration of a skilled process, one shared by the experts in
the respective expertise and learned in a situated and social environment (Grasseni
2009). It creates status for visitors from the trade who share an understanding of the
process involved, allowing them to share the experience upon meeting through
discussion of the techniques and choices involved. This is a valuable tool when
dealing with fabric supply representatives as it allows a display of quality and
expertise, leading to the expansion of the network into higher quality material

procurement and the related information offered within such a relationship.
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Figure 12: photo of antique restoration process

Similarities in Problem Solving Techniques

During several conversations between Prof Malda and myself the topic of problem
solving within our different working environments was raised in terms of similarities
in approaches rather than difference. In this section | would like to describe some of
these interactions in order to offer examples of how different forms of knowledge
interact within a single project. Malda describes his project as multidisciplinary in
nature (see the interview in this chapter) but I feel that the following examples show
how the working practice and decision-making processes are closely related between
the two geographic situations, leading me to argue that the poiesis analysis can be
used within the science laboratory setting, blurring the line between science and
scientific approaches and craft approaches (Van der Burg and Swierstra, 2013).

One of the main problems with the implant that Prof Malda is developing is its ability
to resist the stress that it is put under once transplanted into position. In one
conversation he was describing how he tries to model the movement of a knee joint
by producing exact replicas of the system using 3D printing techniques. The resulting
models and mathematical modelling however cannot replicate the stresses that the

202



actual transplanted pieces are subjected to. He described how the sheering effect of
stresses running from side to side and across the top of the implant lead to its total

collapse, describing how his team were aiming to resolve this problem.

The team was experimenting with placing ties between the framework and the base
structure in order to give it strength, in effect pegging each side wall to the base,
rather like a tent, and with giving the material a type of pile, rather like velvet, in
order to strengthen the structure, exactly as in fabric manufacturing for furniture. He
described how the experiments were going, that they strengthened the structure but

not enough to avoid damage completely.

Malda used the description of the tent himself, describing how the members of his
team look around to see how similar problems are addressed in different structures in
the outside world. As we discussed this problem | followed his example by explaining

how the problem is found in furniture making and how we resolve it.

In furniture design and manufacturing we also find the problem of sheering. Springs
within the seat are the most affected by this problem. Conical springs (the traditional
spring also found in beds) are designed to soak up stress vertically. They compress
and return to their original position is pushed from above, but if pushed from the side

they become deformed and eventually break.

If these springs are set into a seat and always used correctly, with the weight only
applied from above they will function correctly for many years. They are however
subject to pressure from the front, as people sit on a seat from the front and not from
above. The strain applied comes from the front of the spring at a 45% angle, pushing

the springs backwards and damaging them.

In order to resolve this issue the springs are tied together in their centre, as well as the
tops and bottoms held in position. This central cord is left flexible so that it allows a
small sideways movement and does not break, being wrapped around the springs

rather than tied to them, holding them upright regardless of where the pressure is
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applied.

| described and drew the solution for Prof Malda to see and we discussed it further.
He explained that he could not make a spring with a 3D printer as it could not print
objects that were not set to a base, but | argued that it was not the spring structure
itself that was so important, rather the fact that they were tied together and not
individually to the base. He resolved to look into the idea and experiment with a

similar technique.

A further element can also be seen as running through the two production techniques
and philosophies. Prof Malda is designing and building an implant that must grow, his
product is not a finished product in terms of a good, but a part of a process. The
process in question involves the implanting and growth of the 3D object, it is to
become something more than it is when it is finished. This is similar to a piece of
furniture, in that a piece of furniture is also designed with its use in mind, although in
this case it is its wear and destruction and not its growth,

To clarify, a furniture designer can foresee possible problems of wear on a piece
before it is produced. Particular areas are more susceptible to dirt and wear, and
techniques can be used to minimize this wear. A simple example is on the arm tops. A
hard arm top with fabric on top of it will wear very quickly, so springing on the very
front of the arm will lead to the piece lasting much longer. The choice of fabric is also
important as we would imagine, but the placing of decoration such as piping (chord)
or ruche (frills) also has an effect upon the longevity of the piece. A design can not
only be aesthetically functional therefore at time of completion, but also affects the

life of the piece. The design is drawn with the life of the object in mind in both cases.

In both cases the artefact can therefore be seen as produced within an imaginary life
cycle, with decisions made within the design process based upon this imaginary cycle.
The artefact does not therefore represent an end product, but as part of a process that
continues autonomously as it moves into use with its new user. This life cycle view is

perceived by all of those working within the development process, and also shared
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and negotiated, reflecting many of the issues of futures and foresight present in the RI
literature (Robinson, 2009, Stahl et.al, 2013, Selin, 2014, Grunwald, 2014, Groves
et.al. 2016,).

History

The basis of Prof Malda's interest in following his particular path of regenerative
medicine is to solve the problems of metal joint implants, reflecting a wish to improve
the lives of those needing such surgery and the goal of improving efficiency within
the health service (social improvement goals). The joints currently in mass use only
last 10 to 15 years, then requiring further surgery to adjust and repair them. This is
often a larger and more expensive operation that the original fitting, raising the
question of how suitable such treatment is in both younger people and now those
older as they expect to live ever longer lives. He argues that the replacement of such
surgery with a regeneration repair that grows in-situ and requires no maintenance
would offer a solution to some of these questions. Cells from the patient to be treated
could be used to avoid the problem of rejection, meaning that the operation can be
concluded in a single sitting. Stem cells can be used that develop at different speeds,

and patients are not required to return for the collection of further specimens.

The development of Malda's first 3D bio-printer came about via a study trip to
Australia in order to visit old friends and ex colleagues. Malda had been Research
Fellow in Tissue Bio-regeneration at the Institute of Health and Biomedical
Innovation, Queensland University of Technology between 2004 and 2007, and took
an adjunct position at the same university in 2010. Malda took a PhD student and
Masters student over for a short trip, and during this time they began experimenting
an idea of how to use live cells with 3D printing technology. The first attempt
involved fabricating a sort of printer using hypodermic syringes as printing nozzles,
and experimenting with delivering materials using pressure. These developments were
conducted without major funding but a collaboration team was born that moved

forward following the poiesis intensive approach described above.
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Malda explains that his interest was developed during his PhD (2000-2004 Doctor of
Philosophy in Tissue Engineering at the University of Twente), where he worked
alongside a small 3D printing company that had an agreement with the University.
These are described as the very early days of this technology, but Malda took a great
interest. He explains that his father was an artist, and that maybe his interest in this
particular form of development of techniques owes a debt to his influence. As his
team's experimental capacity grew, Malda took a particular interest in how thinner

fibres could be developed.

He described the realities of what the printer does as trying to write your name on the
floor in honey drizzling from a tube, and one of his early aims as getting the fibre as
fine as possible. During his description of this process he speaks about trial and error
processes, incrementing to find the limits of the technology and pushing them ever
further. He explains that many factors play a part, but that the only way to really
proceed is through physical experimentation. He gives the example of how static
makes the fibres stick together at a certain point, leading to new parts being made for

the printing technology and more trials to see if the problem can be overcome.

Malda explains that in the early days of his research his goals were quite contained.
He explained that he just wanted to see if a printer could be used to build an implant
that would be stronger and resist damage from being placed between bones. The
results were astounding both for his own research team and his colleagues, as the
resulting implants were much stronger and cell growth much more efficient. He
explains that his colleagues insisted that they must have made a mistake with their
calculations, and that they should try the process again. Once repeated the results
were the same, leading to interest in the process that led to the scaling up of the

project to the position that it finds itself in today, a world leader.

The strength of the implant can be modified depending on how soft or hard the
materials are made, and these can be changed according to the particular needs to be
addressed. He warns however that the process of making an operational and versatile

machine was long and arduous, and that they have to work extremely slowly to attain

206



the necessary precision. They often leave the machine running overnight as the
production process currently takes so long. Experience and investigation has led to the
team developing solutions for these problems which have been shared through their
collaborations within the network, a process of collaboration that has sped up the

research and manufacturing process very much reflecting the RI philosophy.

Today Malda works as part of a large international network, and has won several large
grants to pursue his work, including a 2015 ERC Consolidator grant. Collaboration
projects include the aim to build a much larger machine on a marble base in order to
make it more stable with the 3D printing collaborators RegenHU and the creation of a

larger lab in Germany.

In the following section | analyze transcriptions of recorded conversations between
myself and Prof. Malda. The methodology used in creating this data is similar to that
described in chapter 6, although my involvement in the co-production element of the
data is greatly restricted due to my lack of competence in the field. As a result the
conversation is more descriptive, and resembles an interview more than a

conversation between experts.

Professor Jos Malda in his Own Words

The interview was carried out in Prof. Malda's laboratory, recorded and transcribed

using the methodology and following the protocols described in chapter 6.

The conversation opened with a description of the breakthrough that allowed the

implantation of a plastic skull noted above.

We had the implantable skull, the skull replacement that we did here in the
hospital about 2 years ago. This was a patient with a bone diseases and the bone
kept growing and started to compress the brain and so she had major issues and
complaints. Based on 3D printing technology they created a replacement of the

skull and implanted it successfully. It was a 24 hour operation, a major thing, and
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but what is important to note here is that the 3D printing industry is really
becoming hyped and expectations are high. And that can be illustrated by the fact
that | got a phone call from a journalist just after that saying oh wow, so you in
the hospital can print a cranial skull. Next year can you also print a heart?

Well these are two completely different things, and that is what we have to bring to
the general public. The technology of 3D bio printing is very promising and has
enormous potential, but it will be a long time until we see all the potential that we

envisage at this stage.

For example we can already create little 3D liver models on which we can do
toxicity tests, but before you can really use these as a replacement for a liver of
someone who has liver disease there are a number of steps to be taken so to be
realistic about it is one of our academic tasks, to be realistic about the real
expectations but also be realistic about the real potential, which is a great

potential with these technologies.

In this description Malda touches upon a topic that has been addressed several times
in the RI literature and described in chapter 2 of this thesis, that of the depictions of
the future and the opportunities that new technological development really offers
(Grunwald, 2014, Groves et.al. 2016, Stahl et.al, 2013, Nordman, 2014). Malda
address the problem of scientists presenting realistic goals and possibilities to the
press and funding bodies, raising the issue of hype and expectation and the
importance of scientific and ethics education for the general public as well as within
technical fields (Robaey, 2014, Raman, 2015).

Malda then moves on to addressing a second topic related to Rl and addressed in the
literature, that of human enhancement and the line between repair and improvement
(Eggleson and Berry, 2015)).

One of the things too about bio fabrication is that you can create living objects,

living objects that can replace or regenerate parts of diseased tissues or

degenerated tissues, but it also touches upon the aspect of human enhancement.
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Can we then create organs that we could not have had before? So we have a close
relationship with the ethics people here in Utrecht and we also look at the societal
impact of this technology and we also try to create that awareness, not only for
society of course and the outside world but also the people that we educate, the
PhD students and researchers, it is an integral part of the conception of the topic,
of the field.

With regards to that field, one thing is that it is bringing together many different
disciplines. The technology is based on stem cell biology, on material science, on
robotics, on engineering and software development, and that is why we aim to
create a multidisciplinary team. Not only here in our group where we have
members from all of these disciplines and fields working together on different
aspects of the same technology but also in our broader collaborations, in our
European projects. We work with mathematicians, with polymer chemists, stem
cell biologists, who all have their specific tasks and we try to converge these
different fields and technologies, and through this we believe that we can take
larger steps in the field of regenerative medicine.

In the description above Malda talks about the networks he requires in order to carry
out his research. As noted in the first case study, the network allows the production
process to function by providing expertise and materials to support the process. In the
case of the furniture restorer this network is built up through reputation. A high
quality worker will gain access to higher quality materials that may be selectively
distributed. In the case in question here | would argue that the innovative capacities
that Malda displays and technical capabilities allow him to build a network of

similarly high quality collaborators.

The creation and maintenance of such a network is important for those in the research
community because it forms one of the bases for recognition from funding bodies. As
noted in chapter 3, RI is currently a cross cutting feature of EU funding, and a shared
recognition both within the network and between network members and funding

bodies is imperative if funding is to be procured.
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The German 3D printer manufacturing company RegenHU that works alongside
Malda is one example, they invest their time in training Malda's team so that they can
use the machinery as they wish, all of which adds to the development of both projects.
The 3D printer manufacturer gains a new form of expertise and innovation and
feedback from the group, and the group gains input to the development of the
machinery. The appreciation of technical ability is demonstrated through collaborative
actions, as it is with the furniture restorer in her relationship to exclusive fabric
producers who in turn recognize their ability and social positioning, but also with
designers who look to push boundaries of what can be achieved in practice relying on
expertise and the poiesis knowledge of the highest quality but most inventive furniture
makers and restorers. Innovation in furniture design is reliant on such skills and

abilities procured through such networks.

Malda goes on to discuss the importance of this network in terms of how

mathematicians play a part in his research and what they offer his project.

The mathematical models give us a simplification of the real world. And if we
simplify things we can actually look at the governing processes which actually are
the real things at stake. You shouldn't make them too simple, because then they
don't make sense any more, but if you have a number of parameters that are
influencing the specific process that you are studying you can develop models that
tell you which parameters are the most sensitive to change, which is the real
governing parameter. And this can help you then in the design of your
experiments. And this can save you a lot of time in your experiments too. So | have
been working with applied mathematicians for a long time, in Australia and
Oxford and Southampton, to connect our research to theirs. So we have had a
number of mathematicians actually spending time on our lab to get an idea of
what the problems are that we are actually working with, what are the things you
are dealing with? Rather than just supplying a set of data in an excel file and

saying well let s go and model them.

The influence of a broad spectrum of expertise is noted by Malda, reflecting a broader

interest in RI literature related to non-expert and multidisciplinary participation within
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science and the organizational effect of current EU funding structures®’, the influence
of broader publics in research direction and its possible effect upon responsibility (Li
et.al, 2015).

And that has been interesting not only for them but also for people of our own
team, working with these cells and looking from a different perspective, which is a
good arrangement | think, besides the advantages of international activities and

input from different cultures.

In this description Malda explains the rationale of his work, expanding upon the
problem noted above with metal implants. This part of the discussion very much
reflects the discussion in RI in the health system, as promoted through the EC pillar
system described in Chapter 1 (EC, 2012, EC, 2013, Chalmers et.al, 2014, Demers —
Payet et.al, 2016, Fisher et.al, 2015).

Our main vision is that with regenerative medicine we can help the body to repair
itself, to regenerate itself. So from the point of view of regenerative medicine it is
the patient in the end that is our driving force. We are here in a hospital
environment and it is the patient we need to help. It is patient centred progress. In
there there are some essential questions, some essential and challenging
translational and basic science questions. We try to address these, especially
through the focus of translational medicine but we are not afraid of basic science
questions too. So our research is focusing on 3D printing technologies. We call
them bio fabrication technologies because there are cells and bio electrical
components involved, and we use these to create models and potentially implants
for patients with specific diseases. One of our main spearhead programs is
focusing on the development of the inks. How can we develop materials that have

attractive physical properties on the one hand biological properties on the other

%7 Current structure typically leads to the creation of multidisciplinary teams to conduct scientific
research. In the case of Malda’s team this includes computer programmers, mathematicians and
robotice engineers who work alongside biologists.
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hand that are suitable for the bio fabrication process. So we can then create 3D
structures with high shape fidelity in which cells can differentiate a positive
specific matrix that you would like to have them create depending on the purpose
that you are focusing on. The research focus problem that we really look at is joint
disease. We know that joints can be treated with metal implants, so if you have a
worn down joint you can put a metal implant in there, but still they only survive
for about 10 to 15 years, so you then need to have a revision which is a more
costly surgery and they do not survive as long as the first or primary implant. So if
you look at our society with increasing age and in which we are getting more and
more active and want to keep active and expect more quality of life then these
metal implants, even though they are probably the most successful medical
treatment might not be the right solution for us any more, especially for younger
patients, so therefore with approach to recreate biological implants, we can either
postpone or maybe even get rid of the need for these metal implants, and therefore

improve the quality of life, and that is the basic focus.

Also related to EC and wider EU aims addressed through the RI project of improving
research for economic and social betterment of EU citizens (Treaty of Lisbon, 2007),
but that also sits within the RI goal of working for the good of society and the EU
goal of conducting research to address the problem of an aging population®, Malda
talks about his sharing of information and technical ability both within the academic
and industrial worlds, and how working together provides advantages across a range
of fields.

That is an interesting thing, because we were initially focused on the regeneration
of the joint with the investment of the University and hospital here we have been
able to set up a facility that facilitates access to the equipment for other
researchers and other companies and other people in the field too. This has

boosted the portfolio of ongoing research products so there is a range now, from

% One of the Key Research Areas for Horizon 2020 funding in health research is Human development
and ageing. https://ec.europa.eu/research/health/index.cfm?pg=area&areaname=ageing
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heart tissue to liver tissue and kidney so on all focusing on the 3D biological
living construction, either for model development or testing or for replacement of
those living tissues. So yes there are definitely implications there but I think on a
wider scale that 3D printing is really changing the way we perceive
manufacturing and how we are moving towards the mass personalization of a lot
of things such as tools, implants and products so I think in that sense it is a very
important aspect. And our challenges faced are often the same as those seen in
general additive manufacturing with regards to data management or data
translation from imaging to 3D file that can actually then be processed by the
printer and result in a 3D object which incorporates not just one material in a
specific shape but incorporates multiple materials in a single shape. I think that is
the primary outreach of how that integrates with many of the different challenges

that are out there.

A further issue touched upon in this discussion and within RI literature is that of
standardization and regulation within science (Wickson and Carew, 2014, Tuma,
2014).

We have recently stressed that there is a need for standards and standardization in
our field because there are currently standards for additive manufacturing but
there are not for bio manufacturing yet. The main driving force or aspect for that
is that what you design in the end is what you get. That is where regulation has to
and will fulfil its role. Because we work with machines that can be programmed so
we know what the output should be, but the inputs should be certified as well. A
good example is the personalized metal implants that companies like materialize
are developing, and they have their certified software to create these implants.
These are complex hip provision surgeries where there is a lot of bone loss and
you have to look at the strength of the bone and where it can fit in, it is a
mechanically driven process. But for a biological part there is one other challenge
because it is not just one material or one material at different densities, we need
imaging modalities that can predict or visualize where the tissue boundaries are.

Where is the boundary between cartilage and bone for example if you want to
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create a joint implant and that is going to be a challenging aspect for the
standardization of how that can be done. But the good thing is that we can do it
more or less in a closed system, where the machine does its work and is
reproducible etc. and you don't have to do a lot of handling steps so that is really
if you compare it to traditional cell engineering technologies where you seat cells

on a scaffold and I think that is a real step forward in science.

The broader and well documented arguments surrounding the direction and
governance of innovation is also discussed (Li et.al, 2015, Asantea et.al, 2015,
Stilgoe et.al, 2013, Randles and laasch, 2015), which directly relates to the argument
that underpins this chapter, the proposal that Malda’s working practices could form
the basis upon which a possible PIRI model could be founded.

It is interesting to note that we had a large European project with the FP7
program that focuses on the 3D printing of cartilage implants and the first thing
we did in that multinational collaboration was to set protocols, so we agreed on
the way that we would harvest the cells, how we would isolate and culture them
how we would then put them in the printer and so so. And that is essential in order
to come and discuss the end results because if we don't know how these things are
done then it is impossible to communicate about them. Some are internally created
within the project, some are standard procedures because that is how these things
are best done , they are best practice because we know that if we isolate the cells
in this way we get the best performing cells. But generally a lot of these protocols
are just developed by the researchers themselves based on research to find out

what gives the best outcome.

These protocols are public, and the results of the project are disseminated and
these outcomes become available. With the new funding rules too within the EU |
think it is very good that these also require open source open access publication

and that is how we disseminate our results to an ever broader audience.
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In terms of language you are often limited to your own language or to English.
The scientific community uses only English of course, but the lay public well in NL
they are relatively proficient in English and we do a lot of outreach to primary and
secondary schools where we bring our printers and tell the story of how bio
printing can affect daily life. Of course scientific language and lay language are
completely different ball parks, so we have a different form of communication for
these kids and we get completely different questions that are often a lot cooler
than you get with adults and then of course we have scientific meetings. So we do
travel a lot to different conferences to meet with our peers and to discuss our work
with our peers and share our results. But that is all in English. But we also have
close connections with patient societies, like the Dutch Arthritis Association that
we discuss the directions of our research with and the impact that it may have, and

we use them as a sounding board for the actions that we take.

Malda once more addresses the multidisciplinary nature of his work and possibility of
working with a designer, bringing in the debate of beauty and that of the importance
of the influence of a broad spectrum of experts as described above (see Van den

Hoven, 2013 for further discussion on the importance of design for responsibility).

Well in general multidisciplinarity gives different views on a problem and issue
and for us that has been extremely important. For example the mathematicians
who don t know anything about biology ask questions that are based on logic, they
ask the most obvious questions sometimes, but we cannot give them an answer,
and that makes us feel stupid because we say well it is just because it is. But why?
Well does this happen first or this first...well no, it just happens. And that makes
you think in a different way about your problems or your research and that is a
very valuable aspect. | think that with a designer that would be a similar
relationship, and especially if you look at 3D design working with these software
issues is sometimes quite complex and so we have a number of people that can
work with it but not from an industrial design point of view. So we have not tried

to incorporate that yet but it may be a good idea.

This description matches the arguments made within the RI literature about the
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influence of experts in different fields upon scientific development (Stilgoe et.al,
2011, Foley et.al. 2016, Fisher et.al, 2015, Sunderland et.al, 2014, Balmer et.al, 2016)
and is further developed below, before he concludes with a description of how
different techniques and different forms of poiesis knowledge could be combined in

future research.

The truth is that you cannot do it alone, you need those specialties, you cannot be
everything. And the great thing is that if you have the opportunity to bring these
people together in a team you can really make it reality and get this research

moving.

And the future research is looking at the convergence of different bio fabrication
technologies. , and this reflects the whole field of research and its
multidisciplinarity and with biofabrication the same thing happens within the
field. So if you have one particular technology that is based on for example fuse
deposition modelling for example where you have thick fibres, you would want to
be able to combine it with an electro spinning system where you can make much
thinner fibres, or a cell spray technology where you can deposit single cells or
multiple cells in a surrounding hydrogel or matrix because a tissue is very
complex and so you need these different possibilities in order to re-capitalate the
structure and that is really where the research is moving towards and the
translation of this technology to those predictive models. So there are a number of
these models under development and they have to demonstrate their value and

predictive ability.

Some Conclusions

Throughout the research process | found Prof Malda extremely helpful and open to
discussing both his work and arguments surrounding Responsible innovation
approaches. He is very knowledgeable on the argument, and maintains a position that
ethics must be an integral part of education within all of the fields that he is involved
in. He is reflexive about his work and open to speaking about it publically to diverse

audiences. His interest in public education and participation puts him very much in
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line with current R1 approaches

Much of his focus on 3D printing is aimed at improving clinical efficiency for
surgical techniques, while also cutting costs, putting him in line with the EU grand
challenges model of responsible scientific approaches. His continued work on the use
of 3D techniques to minimise animal use in science is laudable, and although RI and
RRI has not really touched upon this debate (see full literature review), it is an
argument that | believe should be addressed in the literature from an RI perspective

(notwithstanding the obvious complications).

Malda places high importance on education models, from his work travelling within
schools to present his work to his development of the techniques that allow the
creation of 3D printed organs for surgical operative planning and possibly the

development of training regimes for future surgeons and doctors.

As I describe above the process that Malda’s team have developed and the structures
they have built rely on poiesis forms of knowledge and practice. Problems that are
typical of artisan working practices and the ways solutions are sought are also visible
within this science laboratory. The process can be described as poiesis-intensive, and
would fit the description of poiesis-intensive innovation as used within the Bassetti
Foundation. Given Malda’s approach to the way he conducts his scientific research
and his understanding of the moral and RI related issues led to this and other forms of
scientific research, | take the step of arguing that the working practices described
above could also form the basis for a poiesis intensive responsible innovation model
(PIRI).

Throughout my time both within Prof Malda's laboratory and in conversation with
him outside the lab I noted many similarities between his approach to decision-
making and problem solving and those of the small business artisan workers that |
followed during my research. The geographical similarities in terms of the
organization of space, the importance of a network and the organization of

collaborators through a relationship of respect and understanding of needs run through

217



all of the examples touched upon in this thesis. The importance of the delegation of
responsibilities to those collaborators best qualified for the particular question to be
addressed is a product and also constructor of these networks and relationships, with
risk negation and information sharing making up important sub categories for

analysis.

One of the most striking similarities is in the way both the scientists and artisan
workers relate to their particular tool sets. Both groups rely on knowing exactly what
they can make their sets of tools do, the limitations and possibilities that each
individual tool offers. They all rely on producing bespoke tools for individual roles or
pieces, and understand and experiment with the modification of accepted techniques
for particular purposes.

This use of a particular set of tools that is used to produce a further more specialized
set of tools can be seen as the building of a process, within which the artisan or
scientist is the architect and the maker. They create a process that reflects their
individual perspectives and standpoints in relation to their work, a process that they

then see as beauty in both the artefact produced but also the process itself.
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Chapter 8
Concluding Remarks

As noted in the introduction to this thesis its aim was to open a field of study within
RI that sees aesthetics as playing a central analytical role within daily decision-
making practices in small scale production processes, be those artisanal working or

scientific working situations.

My argument is that people working in such environments learn not only the
technicalities of their work, but also the moral framework through which decisions are
made and possibilities are granted or excluded Ingold, 2000, Lave and Wenger, 1991,
Herzfeld, 2004, Collins, 2010, Polanyi, 1958). This can be described as doing things
right, or correctly, a concept that is socially constructed within the place of work. It is
negotiated and fluid, refers to a shared understanding of a morality framework and is
represented by the beauty of either the finished product or the process entailed in its

production.

This shared understanding is expressed through an appreciation of the beauty that
such an object or process possesses and demonstrates (Grasseni, 2009). Each object
has its own beauty defined by different criteria and affected by the amount of
resources available, objectives and resources, so the appreciation of beauty cannot be
transferred from one to another without modification. No two processes are the same,
as resources are different, so the construction of their beauty must also be different,
although the framework through which it is drawn in terms of morality is identical.

| argue that this shared understanding of aesthetics is a driving force within the
decision-making process, as social status production through this appreciation leads to
the construction of networks of both colleagues and suppliers of both materials,
technology and tools and ideas and information necessary for the improvement of the

production process and development of the research in the laboratory setting.

To summarize; morality and beauty are related, | would say intertwined, and can be

seen and appreciated through an apprenticed vision within the beauty that the product
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Or Process possesses.
| argue that the considerations here described can play a part in the development of
scholastic and practical work surrounding the concept of RI. The concept of getting it
right, or doing it right is a fundamental idea for artisan working practices as well as in
scientific research (Herzfeld, 2004, Bijker, 2010), but it is also a fundamental
argument that sits at the core of RI. Following Paul Bohannan | summarize the
relationship with the argument that morality is culture and as such working culture
should be seen as an important field for study within Rl (Bohannan, 1995).

RI literature has however at the point of writing not developed this concept in terms
of how innovation operators view their work, but has tended to focus on governance
and the development of such principles using means that could be seen as external to
the feelings and motivations of these operatives. This thesis aims to bridge that gap
through investigating these motivations and shared understandings through the
analysis of recorded conversations and interviews between myself and a furniture
restorer, bio-medical surgeon and synthetic biologist, plus through field visits to many
other artisan workshops both in the high technology sector and those that we might

describe as more traditional.

The methodology of recording, transcribing and analyzing recorded interviews and
conversations is carried through to the different subjects involved in this thesis
(Mason 2002). Much of the chapter referring to the work of the Bassetti Foundation is
based upon documentary evidence that is backed up and strengthened through the use
of this technique with several interviews conducted with President Piero Bassetti. The
European perspective is also drawn through an analysis of published documents (de
Saille, 2015), with the personal account given by René von Schomberg offering a
much deeper understanding of these developments through cross reference and
comparison.

As noted throughout this thesis these arguments have been prevalent throughout the
years of operation of the Bassetti Foundation, the sponsor of this PhD and my host
workplace over the last three years. This thesis demonstrates the forward thinking of

those present at its inception and through the Foundation’s leadership over the
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following twenty years, an inception that can be seen as one of the foundation stones

upon which the development of the concept of RI rests.

The thesis is structured in seven chapters, each representing a narrative from a
particular perspective. It can be broadly seen as divided into two larger sections. The
first section of the thesis offers a representation of the current state of the art in RI
research. Chapters 1, 2, 3, and 4 are all related to this construction, narrating the
development of the concept of RI from different perspectives. The construction of this
broader narrative (my own narrative) leads to the second section of this thesis, based
upon the argument outlined above involving beauty and its shared understanding and

its relevance to decision-making processes.

The second section is split into three chapters, the first offering an overview of
methodology and argument, followed by two case studies. The first case study
involves a furniture restorer in South Manchester (UK) and the second a surgeon
developing 3D bio-printing techniques in Utrecht (NL). Other fieldwork experiences
that constituted my research period are also recounted as they underpin both the
methodology and the theory applied to the two in-depth case studies.

In the following section | offer an overview and draw some conclusions from each

chapter in order.

Chapter 1, Responsible Innovation.

This chapter opens with an overview of the current definition in common use within
RI literature and practice. The Von Schomberg definition (Mon Schomberg, 2011) is
set wthin the context of his many years working within the European Commission and
his working history and interest in Technology Assessment. The need described in
Von Schomberg’s article for RI to address normative anchor points very much reflect
this position, as the author gears his definition towards working towards the right

impacts for innovation in terms of societal gain.

The Stilgoe, Owen and MacNaghten definition is then described (Stilgoe, Owen and
MacNaghten, 2013). Once more the definition is set within the context of the authors’

background, in this case their work with the EPSRC in the UK, alongside its effect
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upon policy-making in the broader field of research funding (see EU links in chapter 3

for examples).

The third definition described comes from myself and anthropologist Cristina
Grasseni (Hankins and Grasseni, forthcoming). This definition demonstrates the
authors’ shared interests in the local production of both artefacts and knowledge, and
is very much borne from the research process carried out for this thesis. The influence
of poiesis as described in the second section of this thesis is clearly visible within this
definition. The aim is to offer a holistic conception of RI within which responsibility

is a shared practice.

The definition offered by van Hoven is then described and put into context (van den
Hoven, 2013). This definition is based upon the concept of moral overload, and is a
rather stripped down version of the others in use. This very much reflects the needs
for which it was designed and van Hoven’s own development of the concept of Value
Sensitive Design (van den Hoven, 2013).

Pavie and Carthy’s definition is then described and set within the context for its
development (Pavie and Carthy, 2013). This definition is very much aimed at business

operators with limited academic knowledge of the development of the concept.

The chapter continues with an in-depth description of background events that led to
the development of the concept of RI and the definitions cited above, describing how
this development can be seen as an intertwining of institutional aims and initiatives
that have each affected the way the concept has shifted its interest and influence
(Grunwald, 2014).

The chapter concludes with an investigation into definitions of RI that can be found in
the public domain but are not in academic use. The Sutcliffe definition cited for
example shows the influence of Von Schomberg’s thinking and its influence beyond

the realm of EU policy-making (Sutcliffe, 2011).

The chapter concludes with an investigation into the academic and societal roots for
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the concept of RI. This section describes the influence of Technology Assessment
(Grunwald, 2014), moving into Anticipatory Governance (Guston, 2008) and
Constructive Technology Assessment and Real Time TA (Schot and Rip, 1996). This
line of research has further developed into Socio Technical Integration Research and
the concept of Midstream Modulation (Fisher, 2007).

The development and history of Governmental and Parliamentary Technology
Assessment organizations are then described in detail, before brief conclusions are
drawn. These include the underlying argument of this thesis, namely that RI
definitions and practices have leaned towards representations of responsibility in
pillar format. This has led to the academic community alongside the research funding
community taking an interest in the governance of innovation in terms of
responsibility, to the point of near exclusion of addressing the issue from the

innovators’ perspective, a perspective that this thesis takes as its point of departure.

Chapter 2, The Scholarly Narrative
The second chapter in this thesis is a literature review of the current state of the art in
academic RI. A broader review is available in Annex 1 of this thesis, with this chapter

narrowing a focus on the development of the concept of R1 as relevant for this thesis.

The chapter begins with the first publications within the academic literature,
Responsible Innovation, Managing the Responsible Emergence of Science and
Innovation in Society edited by Owen, Bessant and Heintz (Owen, Bessant and
Heintz, 2013). As the review demonstrates, this book was the first collection of
scholarship directly related to the development of the concept of RI, and contains

articles from almost all of the leaders in the field both at that time and subsequently.

As the title suggests, much of the focus is on governance, very much setting the
agenda for the development of literature surrounding the concept that was to follow. It
is however worthy of note that not all of the contributions come from academics, |
myself wrote the endnotes and introduced the argument of building capacity within RI
practices (Hankins, 2013).

223



The review continues with an analysis of the work of Bernd Stahl from the same year,
following Stahl’s arguments of RI as a meta or higher level responsibility, a line that

has been fundamental for the development of the concept (Stahl, 2013).

The review then moves on to analyze the SNET series of publications. SNET is the
Society for the Study of Nanoscience and Emerging Technologies and as such takes
particular interest in scientific fields, a line that has very much developed in parallel
to those described above. This standpoint has led to the development of RI studies
into scientific practices, a field that my second case study fits into but enriches as it

takes the actor’s perceptions of right and moral correctness as its viewpoint.

This argument is further described in the review as organizational RI is introduced.
Collective food purchasing groups are taken as the subject matter for a study
conducted by myself and Cristina Grasseni (Hankins and Grasseni , 2014). This
article differs from those previously cited as it calls for an analysis of working
practices within a self-organized distribution and procurement scheme, taking a
bottom up approach to RI in practice that has (with a few exceptions noted later in this
review) remained largely undeveloped. This article precedes and very much lays the
groundwork for this thesis in that it looks at know-how and the transmission of
knowledge from an RI perspective.

The review then goes on to analyze several of the articles that have followed this
approach. The articles all involve the use of case studies, setting the foundations for
the approach adopted for this thesis and research (see also de Hoop, 2016).

Also included in the review is a description of my experience enrolled on a Delft
University course; Responsible Innovation: Ethics, Safety and Technology. The
completion of this course enabled me to view the problem from another and
somewhat competing perspective that that of my own, strengthening my
understanding of the concept of responsible design. However related to my own
research this concept appears, it is very different in that it seems to look at design as a

somewhat measurable process rather than a series of negotiated and shared actions
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and choices, a fact that | feel somewhat restricts its validity as a critical approach.

Chapter 3, The European Narrative

Chapter 3 is an investigation into the use that the European Commission has made of
the concept of responsible innovation. It involves both literature based research and
interview transcription and analysis. The interview in question is between myself and
René von Schomberg, the architect of the adoption of the use of this terminology in
this field. The interview offers an insider perspective to support the literature research.
The chapter also offers an overview on the various EU sponsored projects underway

or completed that have taken RI as their focus.

The chapter opens with a description of how the Rl and RRI terminology came into
use at EU level. | describe how the EU commitment to RI as promoted through Von
Schomberg led to the creation and use on mass in EU literature of the derivate RRI
(Responsible Research and Innovation), and the effect of this use within the EU

funding structure.

This reconstruction is based upon documentation available in the public domain and
through the systematic review of publications that have addressed this issue before me

(see De Saille, 2015 for a comprehensive account of developments).

The chapter gathers together various examples of the use of the terminology, narrating
the development of its positioning within both the economic policies of the EU and
within its funding regime. An analysis of the Lund Declarations demonstrates how
focus has remained on the issue while wording has changed over time as the concept
has become better explained, as it gained in influence through the various FP5 to 8
funding programs, culminating in its cross cutting nature in the Horizon 2020 call
(Lund, 2011).

The chapter also presents an overview of EU funded projects in order to expand upon
an understanding of how the concept has been put into practice. Short descriptions of
the RRI Tools, GREAT, ResAGora, Progress, Responsibility and Responsible Industry

projects offer further understanding about how the calls have been interpreted, which
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projects have succeeded in obtaining funding, their approaches and results.

The chapter concludes with transcriptions of conversations and interviews that |
conducted as part of my research for this thesis. The interview is introduced through
an explanation of his Rl matrix publications (Von Schomberg, 2011, 2012), setting the

framework for the questions and responses offered.

The interview is transcribed verbatim in annex 2 and sections presented in this
chapter. I wish to allow Von Schomberg the freedom to answer in his own words, and
feel that the responses confirm the statements made about his experiences made
before the transcriptions. They deepen the readers understanding of the literature cited
above, narrate the development in sequence, point to turning points in the debate and

offer a real insider’s version of events.

Chapter 4, the Italian Narrative: The Bassetti Foundation in Milan

| have been extremely fortunate over the three years that | have been working on this
thesis to be based within the Bassetti Foundation in Milan. Chapter 4 represents
research carried out both within the Foundation archives and during my working life,
from conversations with colleagues and those with whom the foundation has come

into contact and through long recorded interviews with President Piero Bassetti.

| am indebted to Sally Randles of Manchester University who allowed me to use the
transcription of an interview she conducted with President Bassetti as inspiration for
my own work, and to my colleagues who have provided me with documentation and
leads to follow that have allowed me to construct a history of approaches followed
within the Foundation over the last twenty years.

The chapter presents the development of the concept of RI from its inception, charting
the movement of the concept from Milan, through various meeting with like-minded
persons across the globe, to the Foundation’s participation in large global consortium
such as the VIR, its position of holding a place on the Editorial Board of the Journal

of Responsible Innovation and its central position within the global RI debate.
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The historical overview of the family business sets the scene for the development of
the Foundation and its thinking (Garruccio and Maifreda, 2004). The ethics and
morals that are topic for discussion every day within the Foundation today are in fact
the same interests that those leading and managing the family business almost 100
years ago were interested in. The positioning in Milan, the Milanese work ethic and
long history of ‘la bottega’ working practices set the scene for an analysis of the roots
of this particular perspective on RI, a perspective that provides the basis for this
thesis.

The chapter contains an annotated transcription of several interviews and
conversations that took place between President Bassetti and myself, and other public
lectures and interviews that | also transcribed and translated from Italian. The notes
refer to documentation that is available through the Foundation archives, allowing a
reconstruction of the historical development of the concept and the Foundation’s

operations over the last twenty years.

These transcriptions offer an incredible insight into the Foundation from its earliest
inception to the present day, and as such an insight into the development of the
concept of RI from the viewpoint of an organization that played a large part in its
development. Merely from looking at some of the names of people that have
collaborated over the years, the reader can understand this central position and the
opportunities that it affords for a piece of research such as this. | also take the concept
of Poiesis Intensive Innovation from this section of the research process, expanding
upon it from my own perspective to form part of the methodological and analytical

framework for this thesis.

One of the issues that is touched upon is the importance of the setting for the
development of this particular conception of RI. Milan and Lombardy in general
offers stimulus for innovation research that cannot be so easily found in other
situations. Coupled with president Bassetti’s political and civic involvement over the
last 50 years this factor has helped in creating the conception of an active RI, one that

has resulted in changes not only in working practices but also in political circles, with
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changes in local and regional legislation, the adoption of RI within the broader
political sphere and the involvement of the Regional Government in the Foundation
itself.

The analysis of the documents including the minutes of the original meeting that
spawned the foundation demonstrates how forward thinking those present actually
were, and how much of what was said on that day and pointed to as topics of study or
development have actually come to fruition.

| demonstrate that the points discussed on that day, twenty years ago, are still the
points that are under debate within Rl today, and that is one reason that the
Foundation holds its central position. The analysis offered demonstrates the forward
thinking and vision at the time that underpinned the creation of the Foundation, and
the influence of such qualities over the development of the concept in the following

years.

Chapter 5, Poiesis Intensive Innovation

This chapter further describes the concept of Poiesis Intensive Innovation (PII) as
developed by the Bassetti Foundation, offering my own interpretation of its possible
meaning and proposing the extension concept of Poiesis Intensive Responsible

Innovation (PIRI) (Hankins and Grasseni, forthcoming).

Having touched upon the concept of PII in chapter 4, this chapter deepens the analysis
of the concept, placing its development within the interests and experiences of the
Foundation as a whole and specifically President Bassetti, using case studies to

demonstrate the model form.

Similarities are drawn between different forms of what has been variously described
as rri and RRI (Randles and Loredo, 2013), de-facto RI (Rip, 2010) and grassroots or
bottom up RI (Hankins and Grasseni, 2014), with these various models described in

comparison to other more top down models of RI prevalent in the literature.

The chapter argues that these forms of RI are generated through a process of
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enskillment through situated learning (Lave and Wenger, 1991, Ingold, 2010,
Herzfeld, 2004, Grasseni and Ronzon, 2004). The concept of craftsmanship is
described in terms of a learning process within which an individual learns not only the
technicalities of the work, but also the morality that underlies the choices made during

the process.

The concept of skilled visions is then explained (Grasseni, 2007), an apprenticeship of
the eye gained through the apprenticeship experience that enables the shared

understanding and appreciation of beauty within the process and artifacts produced.

The argument of skilled visions is pushed further in this thesis however than
Grasseni’s construction. | argue following Grasseni that the skilled viewer sees the
process within the beauty of the artifact through their training, but go further to argue
that not only can the viewer learn to see the traits, the process and the decisions taken
during that process, but that she can also see the reasoning that underlie those choices
and their morality within a shared and socially constructed framework of morality that

exists within each particular workplace.

In effect | am arguing that the apprentice learns to see the morality of the production
process as it is represented by the beauty of the artifact produced. It is tacit knowledge
that is appreciated and shared, forms relationships and status, allows for the creation
of networks and the procurement of specialist knowledge and materials on the basis of

a shared understanding of morality as experienced through beauty.

| then offer an example of how PII can be developed into a concept of PIRI through

two short case studies.

In both cases the case studies display many PII characteristics, alongside many RI
characteristics. The first case study is that of Roadrunner Engineering, a specialized
prosthetics developer in Milan. Their use of high technology accompanied by
experimentation in mechanics was born from the fact that the founder himself began

experimenting in order to find a solution for his own prosthetic needs. This displays
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many poiesis factors. The company’s choice to work for the improvement of the
prosthetic experience as a goal, to publish their finding through open access portals,
and work towards creating international protocols for the mass application of their
discoveries display several traits of an Rl model. This allows me to argue that these
examples could offer a model for the development of a PIRI model, an argument

further developed in chapter 7.

The second mini case study reported is that of Officina Corpuscoli, a laboratory
operating synthetic biology with fungus in order to produce novel materials in Utrecht
and Amsterdam (NL). Maurizio Montalti the Director has a non-conventional
background in that he has come through the bio-hacking community. He has learned
his trade in an informal setting, through sharing experience with amateur fungal
producers, thus providing and learning the element of poiesis. He produces materials
with the aim of finding a replacement for plastics, shares the results of his work and
works towards educating the general public about the possibilities and perils of
synthetic biology, displaying several RI traits. Once more | argue that this could form
a model for PIRI.

Chapter 6, Apprenticeship, Learning to See, Learning to Do: The
Upholsterer’s Narrative

Chapter 6 is the first of two extended case studies, and is designed as a test of concept
for Poiesis Intensive Innovation and poiesis intensive forms of working, and the
analysis and extension of the concept of skilled visions as a sharing of moral
understanding (Grasseni, 2007). The case study involves my return to the field for my
Masters project in Manchester, and to my former workplace. As in the second case
study that follows, this is predominantly based on a critical analysis of recorded
conversation between myself and my informant, in this case Adam, the senior
apprentice from my own apprenticeship period, who went on to employ me for

several years in the late 1990’s.
This chapter contains a brief description of my own apprenticeship period in terms of
work and learning experience, political and economic background, and social

experience. The basis of the argument that runs throughout this thesis can be found
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across all of these experiences; there is a correct way to do any job, and a skilled
worker trained within the social setting in question (in this case a furniture restoration

workshop) can learn to see if a particular job has been done correctly.

The choices made during the process are moral choices as they can only be seen by a
trained eye, and therefore the morality of the job can be appreciated through viewing
it. The shared appreciation of this morality creates an understanding of ability and
status which leads to supply opportunities that allow the business to grow and

maintain access to high quality materials, in this case fabrics.

The case study also alludes to the fact that apprentices learn the trade through living
in a social space, leading to the acquisition of tacit knowledge within a community of
practice (Lave, 1993, Lave and Wenger, 1991). An example can be found in the text.
The boss of the company feels that he did not teach us how to restore furniture, i.e.
that we taught ourselves. The apprentice is given the possibility of learning through
her placing within a social setting, learning through watching, rather than explanation.

Issues of responsibility run through the case study, not only in terms of taking
responsibility and risk management but also in terms of the business’s responsibility
to its customers and surrounding community, and these are also framed in terms of
behaving in the correct manner.

As with previous chapters this section also includes an annotated interview, in this
case with Adam. Before the transcription | explain my methodology, the technical and
ethical aspects, describing the process as a co-construction (Oakley, 1981, Heyl, 2000,
Dillard, 1982, Porter, 2000). The conversations were recorded at the workplace,
giving them a contextual background in which they were not forced but the natural

conversation forms of our working lives (Edwards and Holland, 2013).

The conversation addresses approaches to business, the apprenticeship experience,
morality and shared understanding from the perspective of two people who share the
same skilled vision and who trained together. Ideas surrounding poiesis, style and

beauty are also discussed. An interesting aspect of the findings from these discussions
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is that style also relates to ethics, in that somebody who does not adopt a style that is
flexible and can move with the times is seen as not maintaining a moral standpoint.
The work may be of high quality but not beautiful, and therefore can be criticized,
which also leads to criticism of the worker himself. This supports my argument about
skilled visions, but also raises the question of how the boundaries are drawn for this
construction of morality. Quality is not the only parameter, it must also be good
choice of correct fabric and techniques and it must be beautiful, the beauty
appreciated as representing these moral choices.

Workshop organization is also analyzed in terms of a tidiness and structure. A tidy
well-structured workshop represents a structured approach to work and is reflected in
the styles and quality of pieces produced. Tools are organized in functional terms as
well as in displays of ability, with modern techniques hidden and traditional tools on

display as a representation of the skill levels necessary to use them correctly.

Further issues addressed include the role of skill and its appreciation in family life,
and more broadly the influence of having learned a trade (or methodology for
problem solving) and its effect on our broader lives and outlook, and I argue that these

methodologies for problem solving are morally laden.

This chapter uses my own experience of the apprenticeship experience and skilled
vision as a test of concept for the central arguments that run through this thesis. Its
topic of investigation is the borderlines between what can be explained and what can
be shown (Sennett, 2008), and what can be understood and shared as a result. Within
this case study beauty and morality are intertwined. An artefact or process cannot be
beautiful if it is not moral, if corners were cut the skilled viewer will know, and its
beauty will be impaired. Several aspects of the apprenticeship relationship come to
the fore in terms of learning, risk and responsibility. The importance of doing the job
right is fundamental, but the position of apprenticeship is fundamental for doing the
job right (Bertagna, 2006). An apprentice is paid a low salary precisely so that she has
the opportunity to do the job right, almost regardless of the time needed. Her job is to

get the job right at all costs, these costs being limited by the apprenticeship system.
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In the case of the apprentice the contradictions brought about by pricing a job are
removed, she is paid the same amount per day regardless of the timeframe a job is
completed in, the measurement is not financial but made in terms of result, of beauty.
And this beauty is moral, as it represents the moral choices made during the
restoration process as well as the technical ability on display. I argue that this finding

is applicable to other fields and the other case studies in this thesis.

A further finding relates to the apprenticeship and learning what tools can be used for,
and the making of specific tools for specific jobs. Both of these aspects are also found
across the other case studies, as is the element of risk management. In the case of the
furniture restorer risk management is based upon economic damage in terms of
making mistakes either with fabric or with the furniture itself, with the apprenticeship
period bringing more and more responsibility as the years pass. This model can also

be applied to the other case studies.

The importance of network, in this case for supplies is also raised. The shared
understanding of a person’s capacities in technical and relational terms enables
different forms of network creation, a factor that is also related to that of risk cited

above.

The case study also demonstrates the negotiated nature of morality. Small social
working groups of this type rely on relationships of interdependency which leads to
constant flux in negotiating status. At Christmas for example the owner is extremely
reliant on the apprentice agreeing to work longer hours, giving her the upper hand in
any negotiation. In a small working situation that relies on one or two pairs of hands
the refusal or inability to work dramatically affects production capability, leading to a
relationship and decision-making process that is negotiated afresh on a daily basis

from positions that are constantly in flux.

Chapter 7, The Scientist’s Narrative
This chapter presents my second extended case study, that of Professor Jos Malda,
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based in the Hubrecht Institute at Utrecht University in the Netherlands. In this
chapter I investigate the fit between the findings form the first case study and this
setting, noting various similarities between the scientific setting and the workshop
setting. The methodology used is similar to that in the first study, a series of meetings
and recorded conversations that | then transcribed and annotated.

Although the settings may seem very different, | argue that this case study fits into a
model of Poiesis-Intensive working practices and by extension poiesis-intensive
innovation, and given the aims and working practices also offers a model that can be
analyzed in terms of a Poiesis Intensive Responsible Innovation model and approach
(PIRI).

Similarities noted between this working model and that of the previous case study
include the organization of tools into historic positioning, the display of products and
processes for wider consumption and viewing as part of a shared skilled vision, and

the distribution of responsibility and risk amongst several others.

The most striking similarities are easy to see in some cases. Prof Malda works in the
fabrication of bio materials, the design of which relates to producing an artefact that
must then grow. The production of the implant is merely a part of a process, not a
final aim. The implant must then be able to grow once transplanted, and its design
must bear this in mind. This is similar to a furniture restorer or designer in that she
must design an object bearing in mind the effect of use upon that object. The choice of
materials and techniques is not only geared towards beauty, but also to wear. The
furniture is not seen or designed as a finished product as it is designed with its
degeneration in mind, in a similar way to the implant (although that is with growth
and not consumption). The artifact is produced within a perceived future use, and this

perceived future forms part of the design process from its inception.

The hierarchical setting also shows similarities, as does the management of risk and
responsibility taking. In the case of the furniture maker these relate to physical
damage, whereas in the bio fabrication setting it refers to the delegation of

responsibility to people with completely different specializations, the following of
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protocols and the ongoing maintenance and development of tools (3D printers and bio
inks).

The physical layouts are also comparable as noted above. The laying out of machinery
in chronological order in terms of development, and the way that the users speak

about these tools in terms of what they are capable of is also very similar.

The positioning of a 3D printed bone in one case and a series of photos documenting a
traditional restoration on show to those who visit the work space also represent the
sharing of a skilled vision within the workplace. In the case of what may appear to the
untrained eye a plastic toy bone, a skilled vision reveals an exact replica of a human
bone, produced using a 3D printer after a scan, a tool for testing the resistance of an
implant. It is not just a plastic bone, it is a work tool. The photos and half done
antique pieces in the workshop represent a display of morality and ability, the
capability to do but also the will and morality that leads someone to invest days of
time into work that can only be appreciated by another professional restorer. No
corners were cut. It was done right. They are described as tools to display capabilities
to the trained eye, important in promoting conversation between skilled practitioners
in possession of a shared skilled vision. This is an argument that can be applied to
both situations.

This shared understanding has also allowed Malda to build up a network that allows
him to operate at such a high level. Agreements with 3D machine manufacturers as
well as sharing developments and learning from others is possible due to the shared
understanding of the quality of work and the capabilities that the man possesses. This

also applies to both situations.

Many of the problem solving techniques can also be compared. The use of a
strengthening technique for the 3D printed structure that comes from furniture
production, and the use of a piled surface taken from textile production both
demonstrate how solutions pass between seemingly distant operations. These

solutions are not distant however, they have their based in antique technology, in
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knowing how to strengthen things, in experience. The application of this know-how in
a laboratory is no different to the application of the same know-how in a furniture

workshop.

The second part of this chapter described Professor Malda’s professional
development, before introducing an annotated conversation taken from recordings
made in his laboratory. Malda touches upon many of the topics that have been
discussed and debated within RI and RRI literature. From debate over the possibilities
and possible problems that technological developments might bring, to the importance
of networks and sharing of information, Malda is well aware of the broad debates

within RI literature.

The rationale that Malda offers for the underlying goals and aims of his research seem
to match ideas of RI on several levels. His goal to improve surgical technigues in
order to avoid secondary repair surgery and improve quality of life certainly seems to
resonate with the EU defined global challenges (EC, 2012). The related effect of
lowering cost also resonates with this policy (Treaty of Lisbon, 2007). His
incorporation of specialists from across a spectrum of disciplines within his project
team and his willingness to participate in my research and the broader project of the
Bassetti Foundation demonstrate his commitment to such ideas and models.

He also talks about standardization and the need to be able to measure quality in order
to use the results of his work on a large scale, as well as discussing the governance of
such regimes. He shows a great deal of insight into ethical issues, teaching ethics to
all of his students and investing heavily in minimizing and improving upon animal
use in experimentation. All of these things could be described as showing similarities
to an RI approach, allowing me to make the argument that his work could be seen as
offering a possible model for a PIR1 analysis.

In sum | have offered an argument and case studies for PIRI (poiesis intensive

responsible innovation. The argument made, building upon Grasseni’s ‘skilled

visions’ approach (Grasseni, 2007), is that beauty and its shared appreciation can be
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seen as a representation and construction of the idea that a job or process has been
correctly done or carried out within a shared framework of understanding. Those
working within the processes described experience their learning through a form of
apprenticeship, formalized in the case of artisan workers as such and in the scientific
community seen through project collaborations and network and peer review and

participation.
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Annex 1
Critical Literature Review

This review follows the publication of | literature in chronological order, from the

first appearance of the terminology in English in 2012.
A Handbook For Responsible innovation, 2012. J Hankins.

The first book using the title was A Handbook for Responsible Innovation, published
by the Bassetti Foundation and authored by myself (Hankins 2012). The handbook
was published in November of 2012, and contains a collection of works published

between 2010 and 2012 on the Bassetti Foundation website and beyond.
The handbook is organized into 'macro arguments'.

Chapter 1 outlines some of the Bassetti Foundation's ideas and interpretation of the
Responsible Innovation arguments. The articles are intended to introduce the reader to
the philosophy that underpin the Foundation’s work, as well as an overview of some
of its approaches. Processes of innovation addresses technology transfer, definitions

of technology and responsibility and the position of science in the innovation process.

The politics of innovation departs from the position that to innovate is a political act,
and describes the various roles that politics and politicians play in the process. This
article is an interesting early piece that shows the Foundation’s early positioning in
the field and importance of the funding issues that were to develop. In debating the
position of funding bodies it foresees some of the major developments within EC
policy and funding. Innovation and risk looks at how innovation can proceed in a

responsible manner in the face or risk and unknowns.

Chapter 2 deals with synthetic biology and nanotechnology, starting with introductory

pieces that describe the technology in lay terms, the present state of the art and
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looking into what the future may bring. Governance and participation in nano-
development and oversight and regulation aspects are all addressed, as are new
strategies for nanotechnology research. As with the chapters that follow, most of the
references are to online sources, as the author and Foundation have a policy of
offering free access to all information produced, and therefore try to optimize the use
of free to access publications. This will be discussed later as the Bassetti foundation is

described in further detail.

Chapter 3 gathers articles under the broad umbrella of bioethics, including medicine,
DNA and ethical decision making. The marketing of home DNA Kkits and the
workings of the large drug and chemical companies are addressed, as are advances in

prosthetics and elective choice of amputation.

Chapter 4 addresses problems surrounding the dissemination of scientific information
and public participation in scientific matters in general. Science communication,
citizen science and the problem of finding reliable information in the super-connected

world of information today are all addressed.

Chapter 5 is a collection of interviews with leading players in the field, verbatim
transcriptions of our discussions that clearly present the individual participants' views
and roles within the arguments addressed. They include US Congressman Michael
Capuano speaking about politics, Pallavi Phartiyal of the Union of Concerned

Scientists and several University professors.

This handbook is not only aimed at an academic audience as its layout and choice of
sources show. The aim of the handbook is to promote debate around the development

of different technological fields, so it is not at all prescriptive in nature.

Rene’ Von Schomberg's Responsible Innovation Matrix, 2012

René Von Schomberg is at the Directorate General for Research at the European

Commission. As such he has a great interest in responsible research and innovation, is
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a well-respected member of the RI community, and has very much taken the lead in
developing the idea within EU research policy. Von Schomberg first published an
article and a 'Responsible Research and Innovation matrix' on his blog®, an argument

that he developed in Owen’s edited collection (see below) and beyond.

The matrix should be read and interpreted via the article published in 2013 as "A
Vision of Responsible Innovation' in Responsible Innovation edited by R. Owen, M.

Heintz and J. Bessant (Owen et.al. 2013) and described in more detail below.

The article as it appears on the website opens with a historical overview of how the
definition of responsibility has developed and changed over the years in terms of its
relation to discovery and innovation. The author argues that ancient inventions were
‘controlled by a central agent to avoid abuse' but that today ‘Economic exploitation of

innovations implies a loss of a sole control agent'.

The article opens up a debate into how to define and promote innovation that would
have a desirable social outcome in terms of benefits and risks, (a stated aim of EU
policy), before describing current EU legislation. The author states that there are
many difficulties in formally measuring the possible benefits and risks for society,
arguing that the process is in some way flawed and ‘artificial’. We might not all agree
what is actually beneficial for society in the first place, and cannot see relational and
networking uses and possibilities, and he uses the example of video gaming
technology used in surgery techniques to express the difficulties involved as

unforeseen uses emerge for new technology.

\Von Schomberg continues by discussing problems of defining the right impacts and
outcomes of research and the subjective nature of the so called ‘good life', before
outlining how EU public policy statements aim to promote responsible innovation
offering what he describes as ‘normative anchoring points'. Von Schomberg regularly
returns to this debate, as his chapter “The Quest for the Right Impacts of Science and

Technology: A Framework of Responsible Research and Innovation” in Van Den

99
http://renevonschomberg.wordpress.com/implementing-responsible-research-
and-innovation/

259



Hoven et.al. (2014) and his 2016 lecture at the conference of the same title'®.

The author then addresses the "grand Challenges” and direction of innovation,
explaining how the Lund Declaration offers an alternative description of the role of
innovation in Europe, criticizing the prevailing view that innovation is good per se
and a viable mechanism through which jobs and well-being will be created. The
following quote summarizes Von Schomberg's general theme; ‘The idea is clear; to
steer the innovation process towards societally-beneficial objectives'. He argues that
the goal outlined in the declaration is to fund research that will have particular

positive outcomes for society as a whole.

The next section in the article is entitled 'Responsible Research and Innovation:
Organizing collective responsibility’. In this section the author describes how possible
unforeseen and undesirable effects are not merely the responsibility of an individual,
but are in fact side effects of collective action. He goes on to give some examples of
what we might be able to describe as ‘irresponsible innovation', categorizing four
types: a) technology push, b) neglect of fundamental ethical principles,) policy pull,
and d) lack of precautionary measures and technology foresight.

The example offered of technology push is Monsanto's attempt to break into the
European market with genetically modified soya in the 1990's. The Dutch
government's electronic patient record system (EPRS) project is his example of the
neglect of fundamental ethical principles. The introduction of security technologies,
such as the use of biometrics for passports, asylum applications and whole body
image technology ("body scanners™) at airports is given as an example of policy pull
and he cites the report "Late lessons from early warning” (EEA, 2002) for a string of
examples of Lack of precautionary measures and technology foresight.

Under the title 'A framework for Responsible Research and Innovation' Von
Schomberg offers his definition of responsible innovation as 'Responsible Research
and Innovation is a transparent, interactive process by which societal actors and
innovators become mutually responsive to each other with a view to the (ethical)

acceptability, sustainability and societal desirability of the innovation process and its
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The Conference on Responsible Research and Innovation (RRI): The Problematic Quest for right
Impacts was held at Donostia International Physice Centre on 10 — 11 March 2016.

260



marketable products (in order to allow a proper embedding of scientific and
technological advances in our society)'. This has become one of the most widely cited
definitions of RI used today, and appears in many of the articles that this review
describes in the following pages.

\Von Schomberg goes on to describe possible normative anchor points for both the
product and the process dimensions of innovation, stating that they should be ethically
acceptable, sustainable and socially desirable, before introducing and explaining his
matrix of ‘examples of lead questions to be answered by stakeholders, either from a
product or process perspective in order to fully implement an RRI scheme'. He uses
five different headings: Use of Technology Assessment and Technology Foresight,
Application of Precautionary Principle, Innovation Governance, Ethics as a "Design"
factor of Technology and Increasing Social-ethical Reflexivity in Research Practices
and Deliberative Mechanisms for Allowing Feedback with Policymakers: devising

models for responsible governance and public engagement/public debate.

The paper concludes with a section entitled Outlook. Within this section the author
summarizes the (then) current situation within the RI debate and policy-making
before outlining his ideas about how an agenda for responsible innovation could be
nurtured and developed. The final line is particularly worthy of note as it states that
'‘RRI should become a research and innovation "design" strategy which drives
innovation and gives some "steer" towards achieving societal desirable goals'. This
was very much how it was perceived by the EC in its passage through the different
research agendas, once more showing Von Schomberg’s influence on the field in

question.

Responsible Innovation, Managing the Responsible Emergence of Science and
innovation in Society. 2013
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The book introduces key themes from academic and business literature to redefine our
relationship with innovation and technology. Essentially multidisciplinary in nature,

these include:
1. Identifying and managing the risks of innovation in the present and future

2. Building reflexive capacity into science and innovation to identify and manage the

unanticipated wider impacts of innovation

3. Opening up dialogue around innovation and emerging technologies to understand
wider acceptability and public concerns

4. Regulation, governance and adaptive management
5. Key questions regarding the concepts of responsibility, accountability and liability

Throughout the book, key aspects of Responsible Innovation are scrutinized,
underpinned by current knowledge and using case studies / examples for illustration.
It concludes with a forward look that pulls together the various fields of
understanding and knowledge to ask "How do we ensure the responsible emergence

of innovation in democratic society?"

Issues addressed include Innovation in the twenty first century, and the concept of
value sensitive design. Once again the book returns to the fundamental issues of
governance, proposing a model of adaptive governance, problems of communicating
science, debate and dialogue anticipation and hype. As the first collection this book
gathered together several authors and articles that had been published in different
forms across other platforms, in some way becoming one of the foundation stones of

the developing narrative.

In Innovation in the Twenty First Century, John Bessant argues that innovation is not
necessarily a good thing in itself, and that unseen problems may emerge downstream.
He offers examples such as the use of nuclear power and so-called miracle drugs,
arguing that society needs to think about innovation models in their early stages, in
order to allow for a more responsible innovation. He raises the issue of stakeholder
engagement, (see references within this review above), the use and management of

knowledge and outlines various different forms of innovation ranging from
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incremental to radical.

The article also opens the debate into the position of sustainability, a theme that has
been further addressed both through the various policy pillars and paradigms as
described in the introduction but also by various other authors in this review (see Bos

2014 for a particular interpretation of the use of big words as guides).

In Value Sensitive Design and responsible Innovation, Jeroen van den Hoven
introduces his mainstay of the concept of moral overload within the process of
innovation and its move towards responsibility. Van den hoven argues that with any
product and through any innovation process, the designer will be faced with a series
of requirements that may in some cases not all be attainable. For example a product
should be sustainable, recyclable and cheap, or user friendly but secure. He describes
how and innovation process sits within a spider web of these needs and expectations,
offering a form of matrix to help the design fulfil as many of the objectives to the
greatest possibility. He offers several examples from recent Dutch history such as the

failed introduction of the smart electric meter.

In Responsible Innovation — Opening Up Dialogue and Debate, Kathy Sykes and Phil
Macnaghten first offer a short history of controversies within science and technology
before describing the case of GM foods in the UK, through a detailed look at policy
recommendations. The authors then describe how public engagement has become
embedded in UK science policy through the Sciencewise project, before offering an
overview of the motivation for public dialogue that can very much be read as a
foundation stone for the later articles in this review on the same subject matter
(Mamphus and Brom, 2015, Chalmers et.al 2014).

The authors conclude that society must think more about the governance of science
and technology, to find new ways to respond to the hopes and wishes of the public, as

well as their concerns, to move beyond formal deliberative processes and to test the
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applicability of these newly proposed models in different cultures and contexts.

In Daddy, Can | Have A Puddle Gator?: Creativity, Anticipation and Responsible
Innovation, David Guston argues that society and policy-makers need to better
understand anticipation and the politics of novelty. He argues that different people
have different relationships to novelty and innovation and so react to it in different
ways, making the question of whether to take an action or not impossible to answer. It
is therefore not a credible question, but rather the question should be why might it be
done? How best to do it if it is to be done? Guston describes these as anticipatory

question, once more referring to anticipatory governance as touched upon above.

The author closes with a discussion on speculative ethics, raising the issue of
government sponsorship for dual use technologies and addressing problems of social

injustice.

The issue of ethics is taken up in the following chapter, that somewhat takes up from
where Guston leaves off. In What is “Responsible” about Responsible Innovation?
Understanding the Ethical Issues, Alexi Grinbaum and Christopher Groves describe
the changing meaning of the word responsibility as it moves from corporation to the
individual. They argue that the reliance in modern times on technology leads to more
uncertainty, and that the concept today is to act responsibly, rather than be held
responsible for an act or the consequences of some behavior. This requires the
capacity to foresee consequences however, as one cannot be held responsible for
something that was impossible to predict, and the legal problems with such capacity

are understandable.

The authors argue for non-consequentialist individual responsibility and collective
political responsibility, arguing that they make up some of the virtues of RI. They add
however that other virtues include integrity, impartiality, honesty, lucidity and

openness, and that the good intentioned of the action or process is the moral
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phenomena that is really important.

In Adaptive Governance for responsible Innovation, Robert Lee and Judith Petts
continue the debate started above by Sykes and Mcnaghten arguing for the need for
adaptive governance. Their approach seems to very much reflect the responsive pillar
in the various definitions of RI as described in the introduction, arguing for the need
to move beyond risk analysis arguing that for upstream engagement, research risk
registers or stage gating processes to work (see Stilgoe et. Al. 2013 for further
discussion on these types of procedures, in particular their use of stage gating

procedures) all parties involved must be clear on expectations.

The authors argue that RI will require adaptation of traditional regulatory tools and
systems, but that first risk must be adequately characterized. This is problematic with
new and emerging technologies, so principles of governance must be laid out that
address these issues while in the R&D stage. The authors argue that soft regulation
will play an important part in this development, and this is the argument for the

following chapter.

In Responsible Innovation: Multi-Level Dynamics and Soft Innovation Practices, Erik
Fisher and Arie Rip delve deeper in the debate outlined above. They outline
legislative initiatives that involve RRI, citing the European Commission approach as
playing a major role (see section on the EC approach and interview with Rene Von
Schomberg in the second section of this thesis). They also argue that research funding
agencies as well as intermediary organizations and consortia hold an important role,
(an argument that | have developed myself in terms of the position of insurance
companies as gate-keepers of new and developing technologies in a lecture at Bocconi

University in Milan entitled Insurance Companies, the gatekeepers of RI*™).
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This lecture was part of an event sponsored the Bassetti Foundation and Alianz Insurance
company, and held at Bocconi University in Milan on November 27, 2012. Fabian Muniesa whose
chapter is reviewed here was one of the speakers, discussing RI in broader financial terms.
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Fisher and Rip offer two case studies of soft intervention within an RI process, those
of STIR and CTA (as described in the introduction), pointing to three different forms
of modulation (see Fisher 2006 on midstream modulation for further description), De
facto, reflexive and deliberative modulation. They conclude that the addition of such
approaches to governance policy could lead to the introduction of reflexivity (another
pillar of the various definitions described above) within the governance process. See
Reichow and Dorbeck-Jung (2012), Bosso (2014) and Randles et.al (2012) below for

further discussion.

In Responsible Innovation in Finance: Directions and implications, Fabian Muniesa
and Marc Lengler describe the various perspectives on responsible innovation in
finance. They describe perspectives on function, on moral rules, on internalized
values, on aggregate consequences, on accountability on precaution, and on
democracy, before offering some directions for further reflection. See Cassia et.al
2011 below for a related ICT case study)

The authors describe how the recent financial crisis has exacerbated the public debate
on responsibility (and irresponsibility), with the particular focus on the problems of
unanticipated risk and the involvement of potentially affected actors within the
innovation process. They conclude that the notion of responsibility within financial
institutions needs to be tackled from multiple perspectives, including a philosophical

one.

In Responsible Research and Innovation in Information and communication
Technology: Identifying and Engaging with the Ethical Implications of ICT's, Bernd
Carsten Stahl'®, Grace Eden and Mariana Jirokta discuss the concept of Rl leading to
a description of the important aspects as related to ICT. They describe responsibility
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See further articles reviewed by Stahl in the dedicated section to his work here in this review.
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as a social ascription, as a meta responsibility, and describe how these concepts fit
with four ‘p’s”, product, process, purpose and people. The describe how an RRI
framework could be constructed within ICT and their ethical implications, discussing
the ethics of emerging ICT’s in terms of gender, law and institutional ethics. They
discuss the landscape in terms of people, the governance in terms of process, before
offering critical reflections and a conclusion on the meta-responsibilities of Rl (see

Stahl 2013 below for the development of this argument.

The authors conclude with a description of how further research could be conducted.

In Deliberation and Responsibility: a Geoengineering Case Study, Karen Parkhill,
Adam Corner and Naiomi Vaughan discuss and criticize participatory processes in
general, before moving on to describe their possible use in the development of

geoengineering projects (see Stilgoe et.al. 2013 below for the classic case study).

The authors describe their empirical study into exploring public perceptions of
geoengineering, through the UK engineering EPSRC, NERC and STFC. The authors
describe the deliberation processes in the SPICE project (described in further detail
below), and the analysis of the stage gating process. They then look at public
perceptions through the lens of RI with a series of quotes from participants in the
projects. They discuss responsibility, impact and the role of the public, before
opening the question of whether geoengineering can be described as RI, concluding
that publics are at least well placed to help ensure scientists are at least committed to

try innovating responsibly.

In Visions, Hype, and Expectations: a Place for Responsibility, Elena Simakova and
Christopher Coenen offer an analysis of responsibility with regard to emerging fields
of science and technology which can border on hype. They offer examples of how
nanotechnology has been the field of hype, describing various nano futures. They

describe various narratives of responsibility, from boundary work and technology

267



assessment in the USA and Germany to responsibility as knowledge and technology
transfer in the USA, before looking at their visions and conflicts and lessons to be

drawn for RRI.

One more the issue that runs through much of the literature of the purpose of
innovation comes to the fore. Much of their focus is on the important roles that
leading figures play in the development of visions for the future and purpose, raising
the question of how responsible visions can be nurtured or produced.

| am the author of the Endnote: Building Capacity for Responsible Innovation. In this
chapter | argue for the need for civic and civil engagement in the reflection and
deliberation process, expanding upon the arguments made by Sykes and Macnaghten
in this volume. Forms of collective deliberation are addressed and important factors
within RI (see Hankins, Grasseni 2014 reviewed below for further discussion). As
raised by Owen et.al. in this book, the issue of the need for broader science education
is also raised, as are problems with the current patent system, both issues raised my
earlier publication, (Hankins 2012).

Developing a Framework for Responsible Innovation, Stilgoe et.al.
2013

Jack Stilgoe, Richard Owen and Phil Macnaghten published an open access article in
the Research Policy journal that is available through the Science Direct website
entitled Developing a Framework for Responsible Innovation. This article also
appears in slightly different form in the Owen collection reviewed above, but as it
appeared as a journal article separately and as it has become so influential in the field
it is here explained separately and in greater detail that the other chapters above. As
noted in the introduction one of the pillars of the EU definition of RI is open access

publication, and within the RI community free access to information is prioritized,
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and this article was published on an open platform in following this idea. This article
offers an overview of current developments as well as a case study that has since
become one of the most studies of its type, and a flagship for possible approaches as it
seems to demonstrate the development of the concept within a working model (in
science). The publication was later followed by a chapter under the same name in the

responsible innovation book reviewed above (Owen, Bessant and Heintz, 2013).

The article is divided into 3 parts.

Part 1 is an introduction that raises several historical and philosophical questions
related to issues surrounding RI, offering a description of the development of ideas
surrounding the theme as described in the introduction to this thesis. This section also
goes on to raise the question of a new scientific governance that takes into account the

question of RI within its structure.

Part 2 is entitled ‘4 Dimensions of Responsible Innovation', and the authors firstly
offer their own definition of Responsible innovation before moving on to its
dimensions. Their definition states that “Responsible innovation means taking care of
the future through collective stewardship of science and innovation in the present,”

and as noted above has become one of the most widely quoted definitions used today.

The 4 dimensions (anticipation, reflexivity, inclusion and responsiveness) are
presented in a table, with the authors stating that “The four dimensions of responsible
innovation we propose provide a framework for raising, discussing and responding to

such questions”.

The authors describe their dimensions in detail: Under anticipation they call for
improved anticipation in governance, describe the limitations of risk based models
and push the actors involved to pose the question of “what if?”. They also point to the
problem of responsibility in hype (a realistic presentation of the possible advantages a
of pursuit) and offer the examples of upstream public engagement and Constructive

Technology Assessment as “two techniques that involve anticipatory discussions of
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possible and desirable futures”. They also point to ‘Real-Time Technology
Assessment’ as another model of what they (as developed by Guston (2013) call
‘anticipatory governance’, and raise the idea of scenario planning as a possible

approach.

The proposal to adopt a scenario planning approach has been adopted by many
authors in the field, and is recurring in this review. See Cassia et.al. (2011) for a fine
case study example of how scenario planning has been used in ICT.

This paper is not in any way meant to be seen as prescriptive. Under the reflexivity
section the authors ask what type of reflexivity is needed and how it could be defined.
They quote Wynne as arguing that responsibility makes reflexivity a public matter,

asking the question of whether it can be built through conversations in the lab.

Whilst addressing inclusion the authors offer a critique of public engagement
practitioners, and raise questions of power relations within the organization of
dialogue, but seem to argue that public engagement although imperfect, politicized
and uneven, it is also somehow “good”. This too is a topic that several of the authors
here reviewed have addressed (see Capurro (2015), Li et.al (2015) in this narrative for

further discussion.

The responsiveness section contains a table that explains the institutional integration 4
dimensions. They argue that “for responsible innovation to be responsive, it must be
situated in a political economy of science governance that considers both products and
purposes”. This statement seems to express the movement from TA to RI as described

in the introduction.

The final section of Part 2 is entitled 'Integrating the dimensions of responsible

innovation'.

The authors state that “responsible innovation demands their (the 4 dimensions

outlined above) integration and embedding in governance”. They argue that “the
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dimensions therefore do not float freely but must connect as an integrated whole” and
that “institutional commitment to a framework that integrates all four dimensions
(with no a priori instrumental conditioning) becomes vital, rather than relying on

piecemeal processes that highlight particular dimensions and not others”.

Part 3 is a case study. The case in question is the Stratospheric Particle Injection for
Climate Engineering (SPICE) project. The authors worked alongside the project, an
experience that allowed them to develop, embed and deepen their thinking. The
authors offer an overview of the project and the socio-political context for the case
study then the history surrounding it, before moving on the a section entitled
“Embedding the dimensions of responsible innovation within SPICE”. This case

study has become one of the most important within the field of RI.

The process of the authors’ embedding involved the development of a stage gating
system based upon the dimensions described above. “The decision gate involved an
independent panel evaluating the SPICE team's response to the criteria and
recommending to the Research Councils whether the testbed should proceed and, if

so, under what conditions”.

The criteria are presented in a table as follows.

1. Risks identified, managed and deemed acceptable 2. Compliant with relevant

regulations 3. Clear communication of the nature and purpose of the project 4.

Applications and impacts described and mechanisms put in place to review these 5.

Mechanisms identified to understand public and stakeholder views

Point 3 to 5 above are most directly related to responsible innovation, with the stage-

gate itself seen as a process of responsiveness.

The authors state that the “EPSRC created the institutional conditions for this new
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governance mechanism and were willing, with leadership from senior staff, to
interrogate their own institutional responsibilities. There was a visible degree of the

institutional reflexivity demanded by Wynne”.

They continue by arguing that “There were over-riding assumptions that Research
Council decision-making should be science-led, in the service of national
competitiveness. Outside the Research Councils, policy bodies such as the European
Parliament and the United Nations Convention on Biological Diversity were urging
caution on field” and that the stage gate system became great forum for debate.

As the project developed this level of debate seems to have effected proceedings, with
the testbed (testing of a small scale distribution system using a balloon) being
postponed upon advice from stage gate panel. Secondarily, the symbolic and political
implications of the test were also realized through external forces entering the debate

further adding to discussions.

During preparation for a presentation a patent was discovered that had been filed by a
co-investigator, leading to discussions of a conflict of interest. The debate culminated
in the testbed being canceled, with both the conflict of interest and regulatory issues

cited as potential problems.

The authors clarify that it was the spice team chose to cancel the test themselves, it
was not an external order either from above or from a funding body. The implication
is that reflexive thought affected the process, evidence of which they argue can be

found on blogs written at the time.

The paper concludes with a reflections section in which the authors state that “In the
case of the SPICE project, the responsible innovation approach introduced reflection,
anticipation, inclusive deliberation and responsiveness, materially influencing the
direction of a contentious, charged and highly uncertain area of emerging

technoscience”

They go on to describe both the achievements and limitations of their approach, and
are not trying to prescribe a path towards responsible innovation, but that they hope to
constructively inform a debate upon responsible research and innovation, and go on to

warn against the instumentalization of the phrase and process.
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This was and remains an important article for the development of RI. It describes a
process that brought results in terms of responsibilizing a process, and as such offers
some evidence for possible developments. If it is the process that should be the object
of a move towards responsibility involving decision makers within the project,
Stilgoe, Owen and Macnaghten seem to be offering evidence of the validity of this
argument through evidence. The inclusion of social scientists into a hard science

project seems to have in some way affected the outcome of the research.

The authors state that they are also aware that their involvement in the project came
about after it had already been funded and given the institutional go ahead, and that
involvement in these processes is necessary in a move towards responsible
innovation. In the years following the publication of this article that seems to have
come into a great deal of funding bodies’ thinking. The example of the inclusion of RI
into the FP6, 7 and Horizon 2020 calls for project applications seems to amply
demonstrate this, as does the inclusion of the concept into research funding
requirements of the EPSRC, the Engineering and Physical Sciences Research Council
of the UK.

Bernd Carsten Stahl 2013

Bernd Carsten Stahl authored or co-authored 2 articles on RI related topics in 2013,
and following up on the open publication philosophy they are both freely available

through open access platforms.

Responsible research and innovation: The role of privacy in an emerging framework

is published through the Science and Public Policy journal (Stahl 2013).

In this article Stahl describes Responsible Research and Innovation (RRI) as a

“higher-level responsibility or meta- responsibility”.

After outlining the history and definitions currently in use for RRI, citing many

authors including Von Schomberg and the work of Hillary Sutcliffe of the London
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based think tank MATTER, expanded upon below in the reports section of this
narrative, Stahl goes on to discuss the dimensions, activities and actors within RRI
and also its normative foundations. He then moves on to the key argument of this
paper, that of RRI as meta-responsibility.

The author proposes the following definition:

“RRI is a higher level responsibility or meta-responsibility that aims to shape,
maintain, develop, coordinate and align existing and novel research and innovation-
related processes, actors

and responsibilities with a view to ensuring desirable and acceptable research

outcomes”.

He defines a meta-responsibility as “a responsibility for the maintenance,
development and coordination of existing responsibilities”. This definition offers
several lines for investigation that are of particular interest to the work of the Bassetti
Foundation and its interest in innovation as politics (see Hankins 2012, chapter 1 for
more detail), as it ties the political actor into the argument, alongside other

institutions, individuals and society itself.

In a short section in which the author addresses issues of privacy, Stahl debates how
and why privacy issues should be addressed by RRI, and their importance as currently
well-developed fields of discussion, with the final section offering some concluding
remarks and opening a debate into the future of RRI and privacy.

In The empathic care robot: A prototype of responsible research and innovation,
published in the Technological Forecasting and Social Change journal (Stahl et.al
2013), the author with Neil McBride, Kutoma Wakunuma and Catherine Flick
describes the “science fiction prototyping” approach to visualizing or representing
novel technologies or other techno-scientific innovations. This is a methodological

article about how different forms of presentation, in this case a fake radio play, can be
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used to raise complex ethical issues'®.

Their example of this form of science fiction prototyping is of a radio play that tells
the story of a prototype robot that has affective capacities. The capacities involved
include the recognition of human emotions, the expression of emotions in ways

humans can understand and the modeling of emotions.

Before the introduction of the script of the play, the authors outline the theoretical
context and background to the approach. This particular style of presentation and
provocation is grounded in the ETICA project, which under the EU's 7™ Framework
Program aimed to identify emerging information and communication technologies
(ICTs), the ethical issues these are likely to raise, and to evaluate and develop
governance recommendations to help address them. The authors debate the need for a

discourse on RRI before presenting the radio play vignette in dialogue format.

The play is very well structured in that it manages to recount multiple sides of the
development process and ethical issues surrounding the story told, including a
meeting between the robot's lead developer and the RRI Inspectors that provides the

backdrop for the unfolding family drama.

A radio interview takes place early in the play, within which the ethical debate is
opened, but as so typical in news reporting statements are typically broad and non-
critical, representing popular presentation of ethical issues as heard everyday by the
general public. This is followed by opening up different interests involved in the
meeting process, with different interpretations of goals and opportunities coming to

the fore.
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In 2009 | published an article on the Bassetti Foundation website about US Professor Richard G
Epstein’s work on alternative ways to teach ethics. Epstein uses similar methodologies to raise
issues about nanotechnology, robotics and intelligent computing. Epstein was one of the earliest
exponents of such ideas.
http://www.fondazionebassetti.org/it/focus/2009/08/a _little ethical_light reading.html
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A parallel family disaster unfolds, directly caused by the empathy engine that is an
integral part of the robot's functioning, as the machine empathizes with the
developer’s mother’s wish to end her life, helping her to do it as she presents a
perfectly logical explanation for her situation and need to end her suffering. The
developer realizes the possible problem during his presentation but just too late, and
returns to find his mother dead. Although following all of the correct regulatory

practices his belief in the technology leads to his undoing.

The authors conclude by explaining how Science fiction prototyping engages with the
conflicts, emotions and cultural change that a new technology brings. They discuss
prototyping, futures and innovation research from a perspective that is somewhat
similar to scenario thinking but presented in a seemingly light hearted form. This
development in education very much plays part in the debate of raising science
literacy within broader society as raised by many authors within this narrative
(Parkhill et.al, 2013. Hankins, 2012).

S.NET Publications

Innovation and Responsibility: Engaging with New and Emerging

Technologies edited by Christopher Coenen, Anne Dijkstra, Camilo Fautz, Julia

Guivant, Kornelia Konrad, Colin Milburn and Harro van Lente, (2014).

This is the fifth in a series of edited volumes of papers based upon presentations given
at S.NET meetings. The articles represent some of the topics discussed and papers
delivered at S.NET 2013, held at Northeastern University School of Law in Boston
(USA) in October 2013. | was present at the meeting and heard many of the
presentations that led to chapters in this book, and also reviewed the proceeding for

the Journal of responsible innovation (Hankins, 2014).

S.NET (the Society for the Study of Nanoscience and Emerging Technologies) is an
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international community of both practitioners and mainly social science scholars
interested in nanotechnology and other emergent technoscience fields. Each annual
meeting gathers contributions from diverse academic and non-academic fields, and
results in the publication of a collection of papers. Many arguments run through

several of these volumes as this short section will demonstrate.

Sally Randles, Bérbel Dorbeck-Jung, Ralf Lindner and Arie Rip review the latest
round-table discussion, which was on this occasion geared towards the future, with
the question Where to Next for Responsible Innovation? (Randles et.al 2014 pp. 19-
37). One point that is worthy of note is that the report notes critical and skeptical
interjections from the floor, many related to debating the interdisciplinary nature of Rl
study and the fear of a RI terminology being used as a veil for 'business as usual’
growth-led innovation — for example, funding applications increasingly require
statements about considerations of RI in the proposed projects, something that has

become increasingly necessary across funding bodies.

Another debate in this and which can be found in several other publications is that of
regulation, and in particular advantages or disadvantages of soft and hard regulation
(see Fisher and Rip 2013 reviewed above for example). The fourth issue of the S.NET
book series (Konrad et.al. 2012) contains a Regulatory Governance section that
includes an article by Aline Reichow and Barbel Dorbeck-Jung in which they present
a soft regulation classification scheme as a tool for supporting RI. In How Can We
Characterize Nano Specific Soft regulation? Lessons From Occupational Health and
Safety Governance, (pp. 83-102) Reichow and Dorbeck-Jung set out categories of soft
regulation established to support risk management and risk assessment. They define
soft regulation as “standards, guidelines, communications, benchmarks and codes of
conduct” (p. 83). They go on to define six categories including policy goals,
compliance and the authority of those regulating, arguing that such a scheme could

make a potential contribution to regulatory policy.

Issues surrounding both soft and hard forms and approaches regulation are addressed
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in Chris Bosso's Nano Risk Governance, soft Law and the US Regulatory Regime in
the most recent (2014) issue (pp. 7-18). Bosso argues however that there is “not
much” space for soft law in US environmental regulation regime. Echoing some of
the debate in the Randles et.al first round-table (2012), he points to differences in EU
and US approaches. He cites critics who argue that the US system is 'muddling along'
(p. 12) with an outdated regulatory framework, a problem that has at least to some
degree been addressed in Europe (thanks in part to emergencies such as mad cow
disease). The examples he offers of soft law implementation within nanotechnology
are not very encouraging, including the EPA Nanoscale Materials Stewardship
Program, an allegedly poorly complied-with attempt to have companies voluntarily
submit information (including risk management) regarding their nanomaterial

production.

A further argument that runs through previous editions and beyond is that presented
by Harro van Lente and Collette Bos. In Unpacking the Grand Challenges of
Nanotechnology (2014), the authors revisit and expand upon a problem that they first
approached with Alexander Peine in the previous issue (Bos et.al 2013) and more

recently elaborated upon in the Journal of Responsible Innovation (Bos at.al 2014).

The three works investigate how “big words” become ideological building blocks that
are used in different situations to steer research to societal goals. Of the examples
given and analyzed of 'big words', sustainability and responsible innovation appear to
be used in quite similar ways. They both encompass concepts that are uncontested
themselves, but that allow for multiple interpretations and specifications, with

legitimacy gained through the use of these 'words' due to their uncontested nature.

In their earlier work Articulation of Sustainability in Nanotechnology: Funnels of
Articulation (Bos et.al. 2013), the authors investigate the use of the term
'sustainability’ using what they call 'funnels of sustainability’. The funnel is a form of
discourse organization, in which the reader or user is guided through broad interests in
a line of reasoning that becomes ever more relavent to the process in question, while

never being contested. The funnel is wide at the top, the uncontested category forms
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the opening, with the passage and the categories becomeing tighter as the funnel leads

downwards.

To give their example, discourse passes from sustainability, through climate change to
the greenhouse effect, on to CO2 emission and fossil fuels and their (short) supply,
leading to nanotechnology as a possible solution. The inclusion of the sun in the
funnel leads to solar panels, meaning that both nanotechnology and solar power
development (and related industries) can be placed within the sustainability umbrella

without the relationship ever being contested.

| the 2014 article Unpacking the Grand Challenges of Nanotechnology (Bos et.al
2014), the authors analyze how the notion of the 'grand challenges' currently
pervading science and innovation policy across the EU is being articulated on national
and international levels, following their analysis as described above. They studied the
uses of particular phrases and words related to challenges in both EU and national
research documents, finding that descriptions of EU challenges are broader and more

focused on the problem at hand, while national policies are more solution orientated.

In a more recent Journal of RI article (Bos et.al, 2014), the authors (with the addition
of Bart Walhout) return to their research strategy, offering an analysis of 'how steering
with big words unfolds'. In Steering with big words: articulating ideographs in
research programs, the authors further develop their analysis in the belief that it
matters that '‘big words' can mean very different things because of the effect that they
actually have on science and technology development over time. In this article they
use responsible innovation as a 'big word' looking at how the term is used in the

Netherlands in relation to nanotechnology.

A further important aspect of the book under review is the inclusion of papers written
by non-academics. Victoria Sutton's article is a fine example, offering a perspective
that is not regularly heard within the Rl community, the one from inside the US
Government. In Hydrogen: A model for Regulating Emerging Technologies, Sutton

focuses on the case of Hydrogen energy regulation from her position as Chief Counsel
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of the Research and Innovative Technology Administration of the US Department of
Transportation and Chair of the Ad Hoc Committee on a Regulatory Framework for a

Hydrogen Economy.

The detailed description of the processes involved in creating legislation on a national
basis are interesting to read and offer a further line of inquiry to those working within
what we might define as a political approach to RI. Sutton addresses an argument that
was also raised in the 2013 issue of the series by Daniele Ruggiu. In A Rights-Based
Model of Governance: The Case Of Human Enhancement and the Role of Ethics in
Europe (Ruggiu, 2013), the author argues that “a clearer distinction of the role and
function of ethics and law, as well as the development of mechanisms of self-
coordination, can strengthen the current model of governance as a rights oriented one”
(p. 103). Sutton seems to agree with Ruggiu's argument, they both address the
problem of international standards and point to political decision-making and

qualification issues both within the national and international settings.

Politics and decision-making runs through several of the other papers in the book. In
From Lab Bench to Fuel Pump: Researchers' Choices in the Development of
Lignocellulosic Biofuels, Maria Fernanda Campa, Amy K. Wolfe, David J. Bjornstad
and Barry L. Shumpert describe research conducted at the US Department of Energy's
BioEnergy Science Center, a facility that was founded to help develop the nation's
bio-energy future. The authors explore 'decision junctures', in order to see which
considerations are given the most weight in the decision-making process. They argue
that as the research is aimed for specific societal aims, it falls under the umbrella of
responsible innovation, although | would question this assertion as it seems too broad
and unproblematic a definition. Their findings are interesting in that they relate to
personal and institutional driving factors, adding a further layer of complexity to the

question of how to define RI in a real world situation.

Collective food purchasing networks in Italy as a case study of responsible

innovation. J. Hankins and C. Grasseni 2014
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This article is based upon fieldwork in Italy and the USA, and the authors present
work-in-progress insights into solidarity economies, and in particular alternative food
networks, as a form of active citizenship that could re-orient the current debate on

responsible innovation.

We argue that the responsible innovation debate could be enhanced by using a bottom
up or grass roots approach to analyze how structures that appear to show similarities
to a responsible innovation model are organized and function. This argument has very
much taken the lead in my own research, and echoed in much of Sally Randles’ work

on little rri and de-facto R1 (see Randles and Loredo, forthcoming for further debate).

The authors argue that the “triple bottom line” is an increasingly invoked concept to
point out that sustainability not only has an environmental and economic meaning (by
which an enterprise cannot be polluting or running business at a loss) but also a social
one: economic development must be not only economically viable and environment-
friendly but also socially equitable. Secondly, food sovereignty is at the centre of a
debate that shifts focus away from the issue of food security and food safety as if they
were exclusively technocratic issues — namely issues that can be solved with efficient
technologies and education of the stakeholders concerned — to one of self-

determination and access to resources.

The authors argue that this could be seen as a move towards the need to address the
grand challenges as presented in the introduction (Von Schomberg, 2013), but also
touches upon many of the other so-called pillars of RI such as sustainability and

reflexivity.

The ethics and social justice debate runs through the argument presented in this
article. For example, food sovereignty would consist in being able to procure not only
adequate and sufficient food at affordable prices, but to do so in culturally appropriate
ways and with the capacity of not being complicit in a global system of exploitation
of cheap labour in disadvantaged communities. Thus for example, sufficient grain

provisioning does solve a problem of food security, but not one of food sovereignty if
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the consumers do not have sufficient information and alternatives to buying at the

expense of other communities’ environmental degradation or social loss.

After an overview of responsible innovation the article offers an ethnographic account
of the workings of Italy's GAS groups, before raising several questions about how the
model relates to models and pillars of responsible innovation. This article is also
freely available online following the free access to information philosophy mentioned

earlier.

This article was an early point in the development of this thesis, later developing to
include the idea of poiesis and poiesis intensive RI. | shall expand upon this in the
second half of the thesis, but although not explicated in this article the foundations are
set for a debate on the organizational ethics of innovation and ideas further developed

of participatory democracy.

Journal of Responsible Innovation

The Journal of Responsible Innovation was set up in 2014 and has become the main
source of publications on the subject of responsible innovation. It was created by
David Guston, the first Chief Editor, and was very much seen as an extension of his
other project, the Virtual Institute of Responsible Innovation (VIRI). The journal was
first published in 2014, and since then has appeared three times a year.

For the third volume the Editor in Chief role was taken over by Erik Fisher. Both
Fisher and Guston are based at Arizona state university, the host institution for VIRI.
Guston has taken the position of Emeritus Editor in Chief for the journal.

Journal of Responsible Innovation, Volume 1, Issue 1, (2014)

This issue was offered on open access.
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In Responsible innovation: motivations for a new journal David Guston, Erik Fisher,
Armin Grunwald, Richard Owen, Tsjalling Swierstra and Simone van der Burg offer
an overview of ideas surrounding RI and the latest developments in the field, and the
motivations for the new journal. This article gives a good background and history to
the ideas surrounding R1 as well as painting a picture of the contemporary landscape,

but in much less detail that offered here.

Governance of new product development and perceptions of responsible innovation in
the financial sector: insights from an ethnographic case study, by Keren Asantea,

Richard Owen and Glenn Williamson.

The authors describe an ethnographic study within a global asset management
company whose aim is to understand the process and governance of new product

development and perceptions of responsible innovation.

The piece offers a finely honed description of the innovation process using stage gates
(see Stilgoe et.al 2013 for further discussion of the stage gating process), and suggests
that inserting R1 into a more holistic version of these processes seen might be a good
approach. This study into de-facto governance (see Randles ref) very much reflects
my interests as expressed in this thesis, expressing the need for ethnographic research
in fields much broader than those of the traditional science and innovation studies
field. (see references of science ethnography). This has however remained an
underdeveloped field within RI, an issue that my case studies section in this thesiss
aims to address. Muniesa whose chapter is reviewed above (Muniesa 2013) is often
cited, as he has become a well-regarded academic in the field of Rl within the

financial sector.

Mapping ‘social responsibility’in science, by Cecilie Glerup & Maja Horst

This article employs the Foucauldian notion of ‘political rationality’ to map

discussions and ideals about the responsibility of science toward society. The authors

ask the following three questions of papers taken from a sample of academic journals:
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How is the specific problem (or problems) about lack of responsibility in science
articulated?

What are the central aspects of science (or its relation to society) that need to be
changed according to each articulation?

What kinds of solutions to the problems are imagined in these articulations and how

are these solutions supposed to be put into place?

In an interesting article that highlights several implications and issues within the field
of RI governance, four different political rationalities of the social responsibility of
science are identified as reflexivity, contribution, demarcation and integration. These
can be seen in relation to the pillars and characteristics of the RI approach as
described in the introduction, with the most obvious similarity being reflexivity.
Contribution is also markedly linked however, as it implies that science contributes to
the wellbeing of society, and is therefore related to the grand challenges arguments,
(see Von Schomberg 2013). The demarcation rationality relates in terms of access to
information, pressure to publish and make careers, and the integration rationality

relates to science being firmly rooted within society.

Knowledge kills action — why principles should play a limited role in

policy-making by J. Britt Holbrooka and Adam Briggle.

The authors offer an analysis of two principles, one that aims to prevent or restrain an
activity until cause—effect relations are better understood (precaution), and the other
whose aim is to generally promote the activity while learning more about cause—effect

relations along the way (proaction).

The authors argue that there is a middle ground shared by these two perspectives, but
that their descriptions in extreme terms masks this. They conclude that the significant
middle ground shared by the two principles means that they could be used to arrive at
very similar policy prescriptions. The issues raised in this article have become

fundamental within the RI debate, as the precautionary principle as expressed in
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Europe (ref) and often criticized in the USA mainstream and innovation media has
been brought in question. Precaution is often described as stifling in the media, and
several RI proposals have tended to lean towards ideas of proaction and fit within the
reflexivity debate outlined above (also see the Stilgoe et.al definition, 2013, von
Schomberg, 2013). The need to describe innovation in economic terms (for example

in EU policy decision language) has also had an effect on this passage.

Where are the politics in responsible innovation? European governance, technology
assessments, and beyond by Michiel van Oudheusden, shows how closely this article
relates to the position of the Bassetti Foundation, as outlined in the second section of
this thesis:

“Because RI proponents act to change the world, so to speak, they engage in politics
in a broad sense. Yet politics, as well as power, are not sufficiently theorized or
acknowledged within the RI framework. It is therefore necessary to open Rl and RI
enactments to political critique, with the aim of remedying the shortcomings of RI.

This article proposes:

(1) making visible how actors involved in deliberation actually negotiate the terms of
their engagement rather than assuming that deliberation improves the quality of
decisions and enhances democracy;

(2) opening up discussion among all involved parties on the politics of deliberative
engagement, including the process norms that govern interaction (e.g. reciprocity) and
the substantive biases inherent in Rl (e.g. ethical concerns outweigh economic
concerns);

(3) acknowledging that contemporary conceptions of RI are institutionally weak and
that RI has only a limited institutional problem solving capacity, as deliberative

outcomes cannot be enforced in the policy arena”.

The author offers the following problem definition:

RI is too much about talk, argumentation, and due process.
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Problematization: Failing to consider how RI processes are imbued with politics
renders RI politically weak.

Treatment recommendation: Make RI more political by attending to the politics in and
of RI, and the institutional uptake of RI.

A discussion paper is present in this issue. Responsible innovation, the art and craft of

anticipation by Alfred Nordmann.

The article offers 15 remarks on the art of anticipation as a critique of speculative
ethics, under the headings of preparing for the future in the world as we know it,
getting ahead of ourselves and the politics of the future. The author concludes that
certain models of real time TA and anticipatory governance (Guston, 2013, Fisher

2006) do offer answers to some of the critique raised in the article.

The following comments are offered:

In On the hermeneutic need for future anticipation, Simone van der Burg disagrees
with the conclusions raised in the article, offering a description of the way humanists
or ethicists working in situations of the development of technological innovation can
help in enhancing reflection. This work reflects similar studies in the field (see
Wickson’s work in Tromso, Van der Burg and Swierstra, 2013).

In On not forgetting futures, Cynthia Selin criticizes Nordmann for his lack of
engagement with developments in future orientated methodologies. In From foresight
to hindsight: the promise of history in responsible innovation, James Wilsdon raises
the question of which skills and capabilities are required in order to practice such an

art of anticipation in real world settings.

Journal of Responsible Innovation, Vol 1, Issue 2, (2014)

The second issue of the Journal of Responsible innovation opens with an Editorial
written by Editor in Chief David Guston.

In "Responsible innovation: a going concern” (available on open access), Guston
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describes how RI "continues to be a timely and important topic at the interface of
scholarship and practice”. He cites the US Presidential Commission for the Study of
Bioethical Issues report, Gray Matters, the UKk's Synthetic Biology Innovation
Commercial and Industrial Translation Engine's commitment to an approach that
includes RI, The Dutch Responsible Innovation Conference in the Hague (that also
featured a poster presentation by myself) and the International Conference on
Engineering, Technology and Innovation meeting on "Engineering Responsible
Innovation in Products and Services" in Bergamo, Italy, as examples. The Editorial

then goes on to briefly describe the Journal issue's papers.

Steering with big words: articulating ideographs in research programs, by Colette
Bos, Bart Walhoutb, Alexander Peinea and Harro van Lente.

As noted earlier in this narrative review, in this article, Bos et.al argue that
"Nowadays, science should address societal challenges, such as 'sustainability’, or
'responsible research and innovation'. This emerging form of steering toward broad
and generic goals involves the use of 'big words": encompassing concepts that are

uncontested themselves, but that allow for multiple interpretations and specifications".

The article uses the analysis of 'big words' as ideographs, taken from Mcgee (1980),
who argues that 'big words' become the building blocks of ideology. The words in
themselves are ‘'terms that seem to invite contest, but do not among indoctrinated
audiences. Symbolic gestalts containing ideological commitments. Words that have
different meanings within different formations' (Sullivan 2010). The authors analyze
the vertical and horizontal structuring of these ideographs in each of the cases

described above.

The authors use a nanotechnology case study to analyze the use of sustainability,
responsible innovation and valorization as 'big words', arguing that as ideographs
these 'big words' have to be articulated in order to become forceful, concluding that
"'big words' are articulated at the various levels of research management, they may

steer, or rather guide, scientific research into a particular direction, but not
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unilaterally. Big words are employed and mobilized both by program management
(top-down) and by researchers themselves (bottom-up) and their mutual reference

enables and justifies some specific research directions, while limiting others".

Look who's talking: responsible innovation, the paradox of dialogue and the voice of

the other in communication and negotiation processes, Vincent Blok

In this article Block develops a concept of stakeholder dialogue in responsible
innovation (RI) processes. The author raises two main questions during the article,
pertaining to (1) the role of stakeholder dialogue in the assessment of the grand
challenges and the risks and uncertainties involved in RI processes to address these
challenges and (2) which concept of dialogue is able to respect both the necessity of
openness towards other stakeholders and the fundamental differences among the

actors involved.

Blok refers to the self-responsive nature of those involved in the dialogue, involving
both self-destruction and self-constitution as the relationship of dialogue between the
parties develops. The author argues that he has encountered four characteristics of
stakeholder dialogue in RI processes, which are displayed in a table (ppl86),
concluding that "the input of the communication process is found in the grand
challenges of our time. The grand challenges block our routine responses, show the
inadequacy of our current innovation strategies and call for our dialogical
responsiveness to the other. The grand challenges are the input of stakeholder
dialogue, since grand challenges destroy myself and demand that | become responsive
to these challenges together with multiple stakeholders. The throughput of the
communication process is characterized by the continuous and unceasing interplay
between self-constitution amidst others (self-referentiality as a prerequisite to finding
a common ground among stakeholders during the dialogue) and self-destruction

amidst others (responsiveness to the appeal of the other during the dialogue)" (pp186).

Responsible Innovation Across Borders: tensions, paradoxes and possibilities, Phil
McNaghten et.al.
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The authors describe some of the key reflections made during a workshop entitled
"Responsible Innovation and the Governance of Socially Controversial
Technologies”. The piece addresses the multiple productions and circulations of RI,
invisibilities and emergence, questions of political economy, and affect care and
capacity, concluding (amongst other things) that the theory and practice of RI tend to
become separated, and that a need for capacity building exists in order to integrate
and build RI into real world settings.

Anticipatory Life-cycle Assessment (LCA) for Responsible Research and innovation,
Ben A Wender et.al. The authors advocate for the development of anticipatory LCA as
non-predictive and inclusive of uncertainty, which can be used to explore both
reasonable and extreme-case scenarios of future environmental burdens associated
with an emerging technology. The paper seems to build upon ideas of scenario
thinking as cited above (Cassia et.al. 2011) , arguing the need to move from
retrospective to prospective LCA and the integration of societal values within the

process.

Responsible Innovation in Surgery: a proposal for an anonymous registry of surgical
innovation, Kevin Hodges and Peter Angelos.

In this article Hodges and Angelos argue for the creation of an anonymous online
registry of surgical interventions. They argue that such a tool would be a valuable tool
for promoting responsible innovation in surgery, given its current position in an
"ethical and regulatory no-man's land”. The article describes the advantages and
problems that the implementation of such a registry might encounter, and

demonstrates why the authors believe that such a registry could work in the USA.
Exoskeletons in a disabilities context: the need for social and ethical research, by

Jathan Sadowski. The author argues that issues surrounding non-military use of

exoskeletons have been overlooked for far too long by social scientists.
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After a description of the potentials and current developments in exoskeleton
technology, the author goes on raise a series of socio-political and ethical points.
Problems of the perception of disability, possible dependence and selectivity due to
cost are only some of the issues raised. The author concludes that "while exoskeletons
are being designed, and before they are widely incorporated into society, the questions
raised here (among others) should at least be on the table and perhaps even

tentatively, if not definitively, answered".

The issue closes with a dedicated Pedagogy Section, that includes an article and

several student commentaries.

In "Teaching global perspectives: engineering ethics across international and
academic borders ", Mary Sutherland et.al report on the pilot offering of an intensive
summer program for graduate students, Global Perspectives: Engineering Ethics
Across International and Academic Borders. The article describes the process from
the point of view of the ideators and instructors, describing how the summer project
evolved during its term due to the needs and requests of the students involved. Much
of the success it appears is born from providing a safe place in which those involved
in ethics and engineering could voice their views and experiences, and the school's
aims are described as to “consider both the opportunities and challenges surrounding

collaborative ethics work".

In the conclusion the authors argue that their "program shows that facilitating
interdisciplinary collaborations among students from different academic cultures is an
effective method for generating ethical engagement, and also points to the important
role that students may play as co-inquirers in projects that aim to analyze how

different factors promote and inhibit ethical research and practice".

The comments that follow the article were offered by the students involved, and are
considered an assessment strategy rather that a set of results. The students describe the
experience of participating in the program, as well as the problems faced once they

tried to approach some of the issues beck in their university settings, and contain
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some interesting proposals to bear in mind for future development.

Journal of Responsible Innovation, Volume 1, Issue 3 (2014)

The journal opens with an editorial by Editor in Chief David Guston.

In Giving content to responsible innovation, Guston describes his interest and
excitement at the prospect of the responsible innovation community's coming together
through European sponsorship in the shape of the Horizon 2020 call for funding
applications (see introduction for an explanation of the development and integration
of RI within EU funding calls). He goes on to describe similar but differently framed

activities in the USA, describing similarities and differences in the two systems.

Guston describes the dual responsibility that members of the community hold, those
of firstly “taking the input from our natural science and engineering colleagues
seriously”, and secondly for sketching out “a research program that represents the
unique contributions that we as a community of social scientists can make”, while
raising the issue of disagreement within the community of the larger purpose of RI
research across the spectrum.

Quality criteria and indicators for responsible research and innovation: learning from

transdisciplinarity, by Fern Wickson and Anna L. Carewe.

In this article the authors describe the process of creating an evaluative rubric of
performance indicators to address the challenge of articulating quality criteria and
approaches to evaluate RRI. Through their experience of hosting a 2 day workshop
designed with this aim in purpose, the authors first present the criteria developed after

looking at common characteristics of RRI, before creating the rubric.

The process described is extremely interesting, and the rubric itself seems to make
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headway into the problem of how to measure RI in a comparative way. Possible
results are described in a spider diagram, and issues of institutional and practical
obstacles to carrying out an RI process are also addressed. The article concludes with
a call to critique and develop the rubric further.

The hermeneutic side of responsible research and innovation by Armin Grunwald

In this article the author argues the need for a deeper analysis of the social
construction of imagined futures and so-called “technofutures” (see Simakova and
Coanen 2013 above for further debate). Grunwald argues that the social construction
of their creation and diffusion may have effects upon public policy and societal
opinion towards specific technologies, and therefor that a better understanding of their

make-up would help in working towards the development of Rl approaches.

Grunwald believes that such an approach could demystify techno-futures, and in
particular help with understanding complexity issues, and that this is necessary for
democratic debate to function in the present regarding technological development and

its processes.

Embracing variety: introducing the inclusive modelling of (Parliamentary)

technology assessment by Jurgen Ganzevlesa, Rinie van Estb and Michael Nentwich.

In this article, the authors introduce an inclusive way of modeling (parliamentary) TA,
as developed in the European context. The authors include descriptions of different
PTA organizations in Europe, following, adapting and building upon the American

Office of Technology Assessment model that existed between 1973 and 1995.

They describe 5 model types (while arguing that many others are possible) found
across Europe, in the belief that their “more inclusive way of modeling (P)TA will be
very helpful in classifying (P) TA functions in countries where parliamentary TA is
not (yet) established. Accordingly, it may be used to map and discuss fruitful

evolutionary pathways for (parliamentary) TA in countries and regions where (P)TA
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already exists or where the ambassadorship for (P)TA is about to take off™.

In their conclusion the authors spell out the importance for such modeling for the
development of RI practices.

Responsible innovation and patent assertion entities, by Thomas A. Hemphill.

The author explains the difference between Non Practicing Entity and patent assertion
entity (PAE) behavior in relation patent infringement claims and responsible
innovation, before reviewing the economic impact of PAEs (often referred to as patent
trolls) on the US economy. The author identifies market-based solutions to mitigate
the impact of PAE litigation, and discusses the public policy benefits accruing to them
embracing responsible innovation behavior, while arguing against a proposed “loser

pays” provision in legislation.

This short piece offers a fine statistical insight into the darker workings of US patent
law, and reflects an interview conducted with Mario Biaggioli and published in 2012
regarding the relationship between patent law and the development of RI (Hankins,
2012).

New avenues within community engagement: addressing the ingenuity gap in our
approach to health research and future provision of health care by Don Chalmers,
Rebekah E. McWhirter , Dianne Nicol , Tess Whitton, Margaret Otlowski, Michael
M. Burgess, Simon Foote, Christine Critchley and Joanne L. Dickinson.

In this article the authors describe their experience of working within a Public
consultation project involving deliberative democracy. They recount a public
consultation experience in Tasmania regarding the biobank problem, arguing that the
use of such deliberative democracy is bringing an essential new dimension to public

engagement in the genomic medicine era.
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Journal of Responsible Innovation, Vol 2, Issue 1 (2015)

The first issue of the second volume of the Journal of Responsible Innovation opens

with an editorial by Editor in Chief David Guston.

Responsible innovation: who could be against that? opens with Guston arguing that
although the goals of RI are easy to understand and accept, some members of the
academic community believe that RI1 is not sharp enough to make the enemies one

wants to make in order to instigate change.

He goes on to expand upon this argument, and to offer readers an easily
understandable two by two matrix, the aim of which is to visually support a
description of how RI sits in a field bounded by responsibility and innovation. The
matrix represents levels of innovation and levels of responsibility, with its logical
completion leading to categories that not only include irresponsible innovation but

also irresponsible and responsible stagnation.

Guston believes that responsible stagnation (RS) is RI's real competitor, arguing that
"even if we can address our long-term planetary challenges through the redesign of
the economy from its roots in households to the global scope of its transactions and
impacts to achieve RS, that redesign is going to be dependent upon on the generation
and implementation of new knowledge and social and technological innovation each
step of the way. In this sense, Rl may well turn out to be that which assists us in
bending the arc of social and technological development toward this goal and away

from other diversions".

The editorial concludes with an overview of the issue, that includes 4 research papers
and the "Responsible Research and Innovation for Synthetic Biology" Perspectives
section.

Beyond checklists: toward an ethical-constructive technology assessment, by Asle H.

Kirana, Nelly Oudshoornb and Peter-Paul Verbeekc.
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This paper introduces a set of principles for an ethical-constructive technology
assessment approach (eCTA), in order to connect the ethics of technology more
closely with processes of technology development. Kirana et al argue that the
frameworks by which we judge technologies are themselves technologically
mediated, and that only an approach that acknowledges this fact can be a basis for
eCTA.

The authors raise the importance of non-users and the effects upon their lives, as their
experiences are also effected by the existence of such technologies, and point to
important examples where non-use is impossible in practical terms, such as within

certain medical practices.

In their conclusion they outline four principles developed in the paper for an eCTA
approach:

1. Technologies not only have implications for moral frameworks and social processes
at the macro-level, but also for the everyday lives of their users.
2. eCTA should be framed in terms of technology accompaniment rather than assess-
ment.

3. eCTA should focus on the accompaniment of both the design and the appropriation
of technological medications.
4. eCTA should address practices of subject constitution, not only in terms of how
human beings are shaped by technologies but also in terms of the moral responsibility
persons have to actively shape their lives in accompaniment with these new

technologies.

Responsible research and innovation: building knowledge arenas for glocal

sustainability research, by Marian Deblonde .

In this article "the concept of 'responsible research and innovation' is translated into
the concept of 'glocal sustainability research’, which takes the form of locally situated,
transdiciplinary action research and which takes strong sustainability, equality, and a-

growth as its respective ecological, social, and economic normative anchor points".
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The author addresses the issue of why the relationship between knowledge economies
and 'responsible’ research and innovation is not self-evident, and proposes glocal
sustainability research (GSR) - and an appropriate process architecture for GSR - as a

translation of responsible research and innovation (RRI).

The author goes on to suggest a type of knowledge arena and some institutional
preconditions for its institutionalisation as well as possible business models as a
breeding ground for RRI. Deblonde argues that, glocal sustainability research (GSR)
and innovation should be of a transdisciplinary nature. Transdisciplinarity helps the
research and innovation community to deal with the prescriptive limitations of
scientific knowledge and technological know-how. Quoting Mitcham and Von
Schomberg, the author closes by stating that a transdisciplinary approach, again,
allows the research and innovation community to fulfill its public (as a collective of

citizens) rather than its professional (role) responsibilities.

In a thought provoking conclusion, the author asks "Why not understand precaution as
a procedure - rather than a principle - of (a) gathering empirical evidence and
comparing this evidence with the ecological, social, and economic performance
indicators that are included in projected visions of potential solutions to a glocal
sustainability challenge and (b) adjusting research and innovation activities as long as

a gap remains between empirical findings and projected sustainability targets?"

Mapping the integrative field: taking stock of socio-technical collaborations by Erik
Fisher , Michael O'Rourke , Robert Evans, Eric B. Kennedy, Michael E. Gorman and

Thomas P. Seager.

In this article the authors take stock of various collaborative approaches to socio-
technical integration that seek to broaden the societal contexts technical experts take
into account during their routine activities. They distinguish collaborative socio-
technical integration in terms of its proximity to and transformation of expert

practices, and survey a variety of approaches that differ widely in terms of their
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integrative methods, conceptions of societal context, roles, and aspirations for
intervention.

The authors go on to provide a framework for comparing the forms, means, and ends
of collaborative integration.

The authors conclude that collaborative socio-technical integration is a form of expert
engagement that is distinct from related fields such as transdisciplinarity and
stakeholder engagement in three ways: it addresses variously conceptualized socio-
technical divides pertaining to expertise, operates closely within expert practices, and

seeks to meaningfully transform those practices.

Responsible to whom? Seed innovations and the corporatization of agriculture, by

Kelly Bronson.

In this paper Bronson uses historical description to trace the processes by which
hybrid seed innovations and their successors - genetically engineered (GE) seed
systems - were co-produced with a techno-scientific infrastructure favoring chemical
corporations and productivist farming at the expense of small farmers and alternative
ways of organizing rural life. Using a discourse analysis method, she makes an
argument about why historical shifts in seed innovation were largely uncontroversial,
before retracing the road to GE's success as a cultural enterprise, exploring the
likelihood that this success was paved not just with the co-production of technologies

and corporate interests but also with cultural descriptions of seeds and farming.

The author goes on to argue that hybrid seed innovations were irresponsible
innovations because they served a narrow set of private interests at the expense of
community and environmental concerns, and in some ways seems to consolidate the
earlier argument made by Deblonde that there can be no real technical fix to
ecological problems (if we could describe food production as an ecological issue),
with a somewhat parallel debate about increased food production through

technological development in seed innovation leading to chemical dependence.
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The journal continues with a special perspectives section: responsible research and
innovation for synthetic biology (see the synthetic biology chapter in Hankins 2012
for a forerunner to these arguments). Synthetic biology has for some time been an
important field within RRI, as its appearance within this narrative construction shows.

Expand?

In the special section editorial, Jenny Dyck Brian describes how on 4 November
2014, a group of more than 100 scholars and practitioners from academia, industry,
and non-profit organizations gathered in Tempe, AZ for an intensive two-day
workshop to articulate the most important and pressing questions on the societal

aspects of synthetic biology.

A call for papers resulted in several submissions that addressed issues related to RI,
and this section is made up of a selection of those papers. The contributions are short
and present a wealth of different arguments and points of view. Much of the following

is taken from Brian's editorial.

The Monster and the polar bears: constructing the future knowledge landscape of
synthetic biology to inform responsible innovation by Lauren Withycombe Keelera
and Rider W. Foley focuses on the need to better explore the ecological sustainability

of synthetic biology.

More socio-technical assessments of synthetic biology to inform security deliberations
by Kathleen M. Vogel and What's the matter with biosecurity? by Sam Weiss Evans

challenge techno-centric framings of biosecurity questions.
Constructing a "futurology from below': a civil society contribution toward a research
agenda by Jim Thomas proposes empirical fieldwork in order to understand how

citizens understand emerging technologies.

Synthetic biology in Global Health: lessons from history and anthropology by

Jennifer A. Liu emphasizes the importance of attending to local contexts first in
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addressing possible global impact of synthetic biology upon global health.

Devices and trajectories of responsible innovation: problematising synthetic biology
by Morgan Meyer proposes empirical research questions to study the development

and implementation of the term responsible innovation.

Framing responsible innovation in synthetic biology: the need for a critical discourse
analysis approach by Fujia Li , Richard Owen & Elena Simakova offers a critical

discourse analysis of responsible innovation.

Translational governance research for synthetic biology by Jennifer Kuzma identifies
a problematic disconnect between ethical, legal, and social implications (ELSI)

research and decision-making.

Reimagining responsibility in synthetic biology by J. Benjamin Hurlbut argues that
new fields like synthetic biology try to capture and define what counts as
technological innovation and governance, and that strengthening mechanisms of

democratic governance will prevent certain imaginations from overpowering others.

Responsive novelty: taking innovation seriously in societal research agendas for
synthetic biology by Sujatha Raman calls for critical interrogation of the concept of
"novelty" in technological development.

Societal aspects of synthetic biology: organisms and applications matter! byAmy K.

Wolfe calls for more specificity in social science research on synthetic biology.

Modeling risk in complex bioeconomies by Clark A. Miller argues that our
conventional risk assessment paradigms need to be redesigned to produce better

cross-systems analyses.
The moral economy of biotechnical facility by Gaymon Bennett argues that synthetic

biology has unique ontological features, and suggests, intriguingly, that we ought to

look closely at the ways in which the research spaces themselves relate to the

299



biotechnical capabilities.

The Joint Genome Institute's synthetic biology internal review process by Lisa
Simirenko, Miranda Harmon-Smith, Axel Visel, Edward M. Rubin and Nathan J.

Hillson is a report on the process.

Realizing positive network effects in synthetic biology by Linda J. Kahl reports on
surveys of users of open parts registries and argues social scientists need to better
understand the actual practices of synthetic biology researchers in order to realize

positive network effects.

IGEM as laboratory in responsible research and innovation by Dirk Stemerding
delineates two different approaches to responsible research and innovation that are
being developed in collaboration with the large-scale European SYNERGENE project
and the US-based iIGEM competition.

Social science contributions compared in synthetic biology and nanotechnology by
Philip Shapira, Jan Youtie and Yin Li propose metrics to assess social science research

outcomes to document and strengthen research capabilities.

Journal of Responsible Innovation, Volume 2, issue 2, 2015

The issue opens with an editorial piece by Journal Editor in Chief David H. Guston.
In Want, settle, get, an analogy is drawn between a presumed film director looking to
cast for her new feature, and the course of innovation development. What actor do |
really want? What actor would | settle for? What actor do | really get? The editorial
review follows this line of thinking as it outlines the issue's contributions, before
concluding that “the RI community is engaged in such work as related in this issue —
grappling with high level European policy, bringing RI to canonical theorists,
understanding how governments react to alarms and scholars react to artistic takes on
RI, and finding evidence in the literature for a progressive scholarly agenda — makes

me hopeful that we are avoiding the traps of “settle” and “get” for RI, and that we
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may be creating the community of scholarship and influence we want”.

Innovating innovation policy: the emergence of ‘Responsible Research and

Innovation’ by Stevienna de Saille.

This paper explores the processes through which RRI has been incorporated into
Horizon 2020 as a policy framework for the European Research Area (ERA) which
promises that technological innovation will be shaped towards social goods. See Von
Schomberg (2013), the introduction section of this thesis for a broad description of the
process described within this article, and the interview with Rene Von Schomberg in

the second section of this thesis for a personal perspective.

The author first discusses the formation of the ERA and then the process through
which RRI was developed as a policy framework by the European Commission. The
paper concludes by discussing some of the tensions between RRI and policies
emanating from other EU institutions, highlighting areas which may impede RRI’s

progress towards its goals.

Towards principled Responsible Research and Innovation: employing the Difference
Principle in funding decisions, by Doris Schroeder and Miltos Ladikas.

The authors argue that RRI puts values into a controlling position of decision-making.
They state that:

"When looking at RRI from a ‘principled’ perspective, we consider responsibility and
justice to be important cornerstones of the framework. One could describe them in the
following manner:

Research and innovation should be conducted responsibly.

Publicly funded research and innovation should be focused fairly on socially
beneficial targets. Research and innovation should promote and not hinder social

justice".

The main aim of the article is to suggest a method of realising these principles
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through the application of a limited Rawlsian Difference Principle in the distribution

of public funds for research and innovation.

The paper is in three parts. The first part discusses the above principles and introduces
the Rawlsian Difference Principle. The second part identifies how RRI is currently
applied by public funding bodies. The third part discusses the operationalisation of the
Rawlsian Difference Principle in responsible funding decisions, offering some
working solutions for the implementation of her ideas.

Justice and innovation — towards principles for creating a fair space for innovation,

by Rafael Ziegler

Following on from the previous article, Ziegler also uses a critical discussion of
Rawls’ theory to identify the double role innovation plays for justice: "to contribute to
the long-term stability of society and to find ideas that specifically improve the
benefits for the least advantaged in the present”.

This paper is also divided into sections: Section one introduces Rawls’ framework and
the role of innovation in the background of his theory of distributive justice, Section
two looks at recent work in innovation studies to establish the roles of various actors,
section three focuses on the possibilities of the just state to engage in processes of
innovation that lead to stability but aimed at the least advantaged, while Section four
adds a final aspect to the critical examination of the innovation process, in looking at

changes to rules, norms and cognitive frames.

Ziegler raises the interesting question; “are some ideas blocked, not given a chance

even though their potential for justice is large?”

Governance Strategies for Responding to Alarming Studies on the Safety of GM crops

by Ruth Mampuys and Frans W.A. Brom.

Starting from the current governance structure of GM crop production, the authors
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investigate how European governments have responded to such alarming studies in
the past and look into the consequences of these strategies on the course of the debate

in order to identify lessons and pointers for the future.

The authors argue that alarming studies are unsuitable vehicles for a wider democratic
debate about technology, and that other platforms are needed to enable conversations

about responsible innovation.

They then go on to distinguish four phases in which the government and advisory
bodies

have an opportunity to make choices: preparation (monitoring), first response (timing
and opening gambit), obtaining advice (gather expertise and data) and finally the

phase of response (communication and follow-up actions).

The authors come to several conclusions, including that alarming studies about the
safety of GMOs will always make the news because the GM debate has never settled
due to multi-level disagreements about facts and values, that because it is not possible
to determine straight away whether the results and claims in alarming studies are valid
or not, their credibility and validity will always have to be investigated, and that a
(re)assessment by scientific bodies of the study or the GMOs concerned is not

sufficient to bring the debate to a satisfactory closure.

Macroethics Exploration with Impact: Technological Innovators Reconsider Profound
Personal and Societal Questions after Viewing the Film FIXED: The Science/Fiction

of Human Enhancement, by Kathleen Eggleson and Seth A. Berry

The authors report the research results of a pre- and post-intervention (group viewing
of the documentary film FIXED) survey administered to faculty investigators and
doctoral students directly involved in research pertaining to biologically inspired

future computer architectures applied to devices interfacing with humans.

The article presents a large series of results, with bar graph comparisons of some of
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the findings, and the evident differences are described and discussed.

Journal of Responsible Innovation, Vol 2, Issue 3

In his editorial People, Persons and Publics, David H. Guston outlines a debate about
publics and their contstruction, people, persons and legitimacy, and their relationships
to responsible innovation, before describing the issue's research articles and
perspective piece through this lens.

Responsible Innovation: An Approach for Extracting Public Values Concerning
Advanced Biofuels by Gabriela Capurro, Holly Longstaff, Patricia Hanney and David
M. Secko.

The aims of this article are to explore how a deliberative mini-public views the need
for advanced lignocellulosic biofuels and their recommendations for supporting or
opposing its development and production. Participants of the study engaged in four
days of deliberation on their value-based considerations concerning the social

acceptability of this technology, before developing a series of recommendations.

Five key factors were first identified that support the need for public deliberation, the
event recorded and transcribed and a list of stakeholders, benefits and concerns drawn
up from the data. A further task was to set the agenda for further deliberations, with
nine distinct issues identified. The authors follow up with a discussion of their

findings and reflection over the process.

The article concludes “by emphasizing that the public values reported here are not
only important to global discussion over the future of advanced biofuels, but are also
one approach to meet the challenge of their, politically legitimate, extraction as part of

socially responsive RI frameworks".
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Policy Decision-making, Public Involvement and Nuclear Energy: What do Expert
Stakeholders Think and Why? By Nan Li, Dominique Brossard, Leona Yi-Fan Su,

Xuan Liang, Michael Xenos and Dietram A. Scheufele.

This article explores how a series of social, cognitive, and communication factors
relates to expert stakeholders’ attitudes toward public involvement in energy policy-
making. Implications of the findings with respect to promoting a two-way dialogue
among citizens and expert stakeholders in science policymaking are discussed.

this study intends to identify all relevant stakeholders involved in making high-level
decisions on managing the nuclear fuel cycle in the USA, and examines how
stakeholders with specialized knowledge and professional experiences develop their
attitudes toward public participation as a function of institutional identity, perception
of public opinion, and media use. Data were collected with a mail survey of 557 US
expert stakeholders involved in making high-level decisions on nuclear energy and
other uses of nuclear power, and tables of results are published that the authors follow

up on with a discussion.

In the conclusion the authors state that "non-profit stakeholders and scientists working
for various institutions value public involvement regardless of their perceived split in
opinion climate, whereas governmental stakeholders are more likely to embrace the
input of a divided public than a united one. Governmental stakeholders usually serve
as the conduits between lay citizens and other expert stakeholders and are primarily
responsible for initiating any form of public form". They go on to argue that their
"study offers a baseline understanding of the effects of online media attention on
expert audiences" and that "expert stakeholders’ attitudes toward public involvement
in decision-making related to nuclear energy is shaped by a range of social, cognitive,
and communication factors. The issue of involving members of the lay public in
science policy-making merits further exploration. Given the close relationship
between public opinion perception and online media use, it is worth exploring the
causal links between online discourse of energy issues and elites’ perceptions of

public opinion or other dimensions of public sphere. Also, how these factors would
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ultimately influence the quality and outcome of policy decisions is a more intriguing

question to answer".

Anticipating the Ultimate Innovation, Volitional Evolution: Can it not be Promoted or

Attempted Responsibly? by Lantz Fleming Miller.

The author investigates the ethical status not of constituting publics but rather of re-
constituting people, using the term ‘volitional evolution’, which means ‘for humanity
to take the reins of evolution into its own hands and dictate to nature what it wants to

become’.

Miller argues that its tie to a specific and durable scientific agenda makes volitional
evolution a more appropriate and tractable concept for inquiry than the more general
and mushy ‘human enhancement’, arguing that should it be too weighted down with
such problems, volitional evolution might be charged as a fraud; but if it is not
fraudulent, it is most certainly irresponsible (Guston, 2015).

The author describes the tradition of the use of the volitional evolution terminology
and its context, before addressing the gap between normativity and science and need
for clarifications. Miller then addresses the term's relationship to responsible
innovation, before concluding with a section on the ethics of promoting volitional

evolution.

An Empirical Exploration of Scientists’ Social Responsibilities, by Mark S. Frankel.
The author describes a survey conducted by the American Association for the
Advancement of Science (AAAS) in which scientists, engineers and health
professionals offer their views on the social responsibilities of scientists and engineers

above and beyond the responsible conduct of their research.

The author presents a selection of findings, before describing the next steps for the

AAAS and their follow up survey that will ask the question of what opportunities and
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challenges do scientists identify as affecting their ability to fulfil their social

responsibilities effectively?

Journal of Responsible Innovation, Volume 3, issue 1 (2016)

The grit in the oyster: using energy biographies to question socio-technical
imaginaries of ‘smartness’, by Christopher Groves, Karen Henwood, Fiona Shirani,
Catherine Butler, Karen Parkhill and Nick Pidgeon

In this article the authors show how a novel combination of narrative interviews and
multimodal methods can help explore future imaginaries of smartness through the

lens of biographical experiences of socio-technical changes in domestic energy use.

This is a fine paper that conducts an analysis of different individual perspectives
drawn from interviews in which people with divergent social experiences and

lifestyles discuss their relationships to energy use.

The authors begin from the idea that social technology assessment requires a critical

space in which to explore the ‘worlds’ of future imaginaries, arguing the need for
thick ethnographic data in order to describe the forms of life that different types of
technology make possible. They argue that such data is necessary to inform
deliberation about possible futures, questioning the argument that the social
assessment of technologies and their imaginaries can only take place through
explicitly constituted public arenas such as citizens’ juries and consensus

consequences.

The researchers presented narrative biographical interviews and documents of social
imaginaries (such as films) in order to allow their interviewees to explore the
implications of visions of future lives that centre on new realizations of convenience

and smartness, with interesting results.

Care and engagement are two of the topics that run through the text, with much debate
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reported on their relationships to convenience and the new technologies that afford it,
with a particular focus on care-ful practices, from which the title of the article is

drawn.

This article reflects many of the approaches that | have used in this research for this
thesis. The line that RRI requires ethnographic intervention in order to better function
very much mirrors my own argument. The article also touches upon Sayer’s argument
of why things are important to people and therefore why they do certain things (Sayer

2011), a fundamental question for this thesis.

Inclusive deliberation and action in emerging RRI practices: the case of
neuroimaging in security management, by Irja Marije de Jong, Frank Kupper and

Jacqueline Broerse

In this article the authors describe their experimental attempt to facilitate inclusive
deliberation, a core aspect of Responsible Research and Innovation, at a very early

stage in a controversial field of security.

The article describes how a group of neuroscientists and a group of security
professionals were brought together in order to construct imaginaries of neuro-
imaging applications within security working practices. The central question revolved
around new neuro-imaging techniques and whether they would be capable of

predicting criminal behaviour.

Focus groups and interviews were used to solicit both imaginaries of the capabilities
and uses of such technologies and post experiment feelings and experiences, with

differing results both between and within each group.

The experiment is framed within an RRI argument, as an attempt to bring various
stakeholders together at an early stage of the technology’s development in order to
investigate the effect of such an event upon the reflexive status of the participants.

The authors describe how the reflexive capacities of each group was affected
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(apparently more so in the case of the professionals than the scientists), and how the

two sides saw the development of these technologies and their possible applications.

The experiment was also designed to highlight the possible problems of looking for
the technological fix for the security problem (for example in airports), by presenting
the non-technological approach taken by social psychologists alongside the
technological approach, and the results seem to show that security professionals view
such high technology as providing a lead upon which to act, rather than evidence of

criminal intent.

Social Life Cycle Assessment as a resource for Responsible Research and Innovation,
by Erik Thorstensen and Ellen-Marie Forsberg.

The authors ask what RRI can learn from sustainability and how RRI and

sustainability can strengthen each other, focusing especially on social sustainability.

The authors suggest that the social life cycle approach (S-LCA) of the United Nations
Environmental Programme and the Society of Environmental Toxicology and
Chemistry may address the product aspect of RRI, provide resources for governance
in the face of the problem of anticipation, facilitate a useful value-chain approach and
offer several other benefits in an RRI perspective. Conversely, they argue that RRI
can complement sustainability models by more specifically addressing the
responsibilities of the different actors involved in the research, innovation and

marketing process.

The article represents a push to tying RI and sustainability together, through
describing benefits of using S-LCA in RRI and the usefulness of a value chain
approach for RI. Much of the article is however aimed at some of the problematic
points and discussions surrounding S-LCA, but the authors conclude that “the
methodological uncertainties of the S-LCA may be another reason for not using this in
RRI product assessments. However, it is not necessarily better to refrain from

systematically gathering information just in order to avoid the uncertainties related to
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the results.”

The arguments presented here also reflect my interests in framing RRI through
sustainability. During the case studies in this thesis the argument of sustainability is
drawn upon several times, and by almost all of the participants. It also falls well
within all of the different definitions and pillars of RI that I discuss in the introduction

to RI chapter.

Five rules of thumb for post-ELSI interdisciplinary Collaborations, by Andrew S.
Balmer, Jane Calvert, Claire Marris, Susan Molyneux-Hodgson, Emma Frow,
Matthew Kearnes, Kate Bulpin, Pablo Schyfter, Adrian Mackenzie and Paul Martin.

In this article the authors identify five rules of thumb for interdisciplinary

collaboration across the natural and social sciences.

The authors draw upon their experiences of and reflections on interactions with
natural scientists and engineers in the context of synthetic biology to offer five rules
of thumb for working as social scientists in natural science contexts:

The rules can be summarized as follows:

Experimentation with post-ELSI forms of integration should be developed

collaboratively with scientists and engineers.

Risks are necessary, both in terms of one’s career path and how to represent research

and findings.
Reflexive practice is vital to fruitful collaborations with scientists and engineers and

to the possibility of making the move from instrumental and imposed roles to more

co-productive and chosen ones.
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During the research those involved should continue to negotiate expectations around
what we hope to achieve from these collaborative experiments and what a successful

impact might look like.

Social and natural scientists should be neighbourly, meaning to recognize the
differences between the two groups and to respect them, whilst seeking to welcome
each other without losing ones sense of oneself and commitments, responsibilities and

proclivities.

Responsible innovation in industry: a cautionary note on corporate social

Responsibility, by Thomas A. Hemphill

In this article the author describes how in the recent paper “Responsible Innovation: A
Primer for Policymakers”, authored by Valdivia and Guston, the authors use
“corporate social responsibility” as the managerial philosophy proposed to promote

RI in industry.

The author is critical of this suggestion, and after arguing the weakness of the CSR
concept goes on to describe the concept of corporate citizenship, arguing that it
represents “an applied, integrative approach to implementing socially responsible
policies and behavior congruent with the fundamental values of the firm’s
stakeholders and embedded in its organizational structure, operations, and

performance metrics”.

The author concludes by arguing that corporate citizenship is the managerial

framework that can best promote RI.

Journal of Responsible Innovation, Volume 3, Issue 2

The second issue of Volume 3 opens with an editorial from Erik Fisher. In Mission

impossible? Developing Responsible Innovation in a Global Context, Fisher describes
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how the issue's four research papers scrutinize the barriers to responsible innovation

even while seeking to extend it into new empirical and theoretical domains.

The theme of the development of RI across different global contexts runs through the
papers, being very much the theme of this issue. The theme is also extremely pertinent
for this thesis, as it touches upon arguments surrounding contexts that make following
an RI1 approach difficult. One of the underlying themes of this thesis is how personal
and institutional arrangements lead to the possibility of following an RI model, so
related in terms of being a complementary but opposite problem. As the issue moves
on it raised several points that are of interest to this thesis if seen from an opposite
perspective (see Sutherland et.al 2014 and Randles et.al. 2012 for further discussion
of problems related to geographical border crossing within RI).

The first research article is Communicating through vulnerability: knowledge politics,
inclusion and responsiveness in responsible research and innovation, by Gabriela Di

Giulio, Christopher Groves, Marko Monteiro and Renzo Taddei.

In this paper, the authors consider why and how inclusion and responsiveness need to
be sensitive to more ‘local’ understandings of vulnerability and need, drawing on
research that explores such understandings in different cultural contexts, conducted in
north east Brazil, the north coast of Sdo Paulo and England and Wales, using a variety
of qualitative methods including narrative, biographical interviews, action research

and intervention research.

The case studies mentioned involve discussions surrounding individual and group
reactions to problems of environmental concern, such as risk of flooding or landslides,
seen from institutional and personal perspectives, reflections upon changes brought
about in people’s lives as they are moved due to dam construction, and the
construction of narratives of energy use respectively. The themes of identity and the
creation of social order run through the case studies, and are addressed through the
lenses of inclusion and responsiveness as proposed by various RI authors within

definitions and descriptions of RI.
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The authors argue that Such virtues (responsiveness and inclusion) must be
characterised by a sensitivity to and understanding of the dimensions of knowledge
politics as explored by environmental and development justice advocates, if
vulnerabilities are not to be ignored and the complexity of entanglements between

identities, risks, vulnerabilities, practices and technologies missed.

The case studies present personal interpretations of situations as a tool for
understanding how actions taken both by individuals and third parties are interpreted,
accepted or not and justified, opening a particular viewpoint from an RI analysis of

what responsiveness and inclusion might actually mean.

This is an important new line of investigation within RI as it relates to how people
feel about both their own actions and those of others, raising issues of lay normativity
as described by Sayer, an argument that | will return to later in this thesis (Sayer,
2011).

In Limits to responsible innovation, Evelien de Hoop, Auke Pols and Henny Romijn
present a case study on biofuel innovation in Hassan, South India. This case study
demonstrates that there are important barriers that may make it difficult to conduct

innovation according to RI values.

The authors come to the conclusion that he case study clearly displays a number of
factors that may limit or threaten RI. Factors include material barriers to innovation,
the price of exnovation of competing practices and innovations (the effect upon
previous existing practices), various factors related to the theme of stakeholder
involvement, and the absence of theories on how to turn the decision to discontinue a
particular innovation process into as much a valid outcome of an RI process as the

decision to innovate.

The authors represent these problems in a table in terms of the main tenants of Rl as

follows:
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Responsiveness; researchers and farmers in Hassan were aware of material barriers.
Farmers limited their participation in the project. The project’s researchers were
unable to find a solution to the barriers identified, such as water shortages. The price

of exnovating an existing practice.

Anticipation; RI literature does not explicitly discuss the importance of taking the
exnovation of existing practices into account in an RI process. The case study
demonstrates that the researchers at Hassan Bio-Fuel Park and policy-makers showed
very little concern with exnovation, while the farmers clearly did take this into
account, leading to their partial participation in the project. Power differences and
dependencies.

Inclusiveness; both farmers and researchers argued they had no other option but to
operate within existing power structures. They were all aware of the difficulties that
these power structures created and sometimes used able to use them to their own

advantage.

Reflexivity; the responsiveness barrier particularly applies to the effect of the

project’s researchers trying to generate political support.

The authors argue that all of these factors above need and deserve to be included and
adequately theorised in the RI literature in order to move towards a framework that

helps make innovation, if it should take place at all, more responsible.

Once again the case studies show several similarities to the case studies that I present
in this thesis. The issue of understanding why people chose a particular path is

fundamental, whether down to technical issues of personal beliefs.

In Technical standards in nanotechnology as an instrument of subordinated
governance: Mexico case study, Monica Anzaldo Montoya and Michelle Chauvet

analyse the work of the National Standardization Technical Committee on
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Nanotechnologies (Comité Técnico Nacional de Normalizacion en Nanotecnologias,
CTNNN), the entity responsible for developing voluntary standards for
nanotechnology in Mexico, finding that technical standards are treated primarily as a

competitiveness factor.

The authors consider CTNNN to be the nodal point to study the regulation of
nanotechnology in Mexico as it is the only body in the country where representatives
of government, scientific and industrial sectors work on the development of technical

regulations for this technology.

After a brief introduction the article is divided into explanatory sections:

In Methodological Aspects the authors use the Governance Analytical Framework
proposed by political scientist Hufty to analyse CTNNN activities, after a prolonged
spell of participant observation.

The following section describes the Context of the international regulatory framework
for nanotechnology, narrating the history of interest and arguments regarding the
safety and social implications for widespread nanotechnology distribution within

society and current regulatory set-up.

In CTNNN as a nodal point for the regulation of nanotechnology in Mexico the
authors describe the position and working practices of the CTNNN, its members and
the effect of their participation upon the regulatory process.

In Reflection on the governance process and its characterization, the authors describe
some of the legislation in practice, arguing that there is a lack of public involvement
and that the regulation of naontechnology is not seen as a public concern.

In the final Conclusions section, the authors argue that the study is illustrative of the

conditions of subordinate governance in a Latin American country when facing highly

controversial technologies, reiterating the axis of the paper that standardization is not
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a neutral activity, but one which reflects and materialises the interests and values of

those who participate in its elaboration.

The fourth and final research article in this issue is Responsible innovation for decent
nonliberal peoples: a dilemma? by Pak-Hang Wong. In this article the author argues
that there is an urgent need to return to the normative foundation of RI, and to explore

the notion of ‘responsible innovation’ from nonliberal democratic perspectives.

The author uses the notion of The Decent Nonliberal Peoples’ Dilemma, arguing that
unless RI can take a wider standpoint it will remain limited in its application and runs
the risk of appearing colonial. The author uses the Rawls analysis of what a decent
non liberal state might be, arguing that current constructions of Rl are unworkable

within such states.

The author goes on to explain that different forms of Confucian philosophy can
underpin the RI argument, questioning whether it is right to reject China's take on RI
as a result, before asking the question of how the position that liberal democratic
values of freedom can be the only underpinning philosophy for RI. The author
concludes that the paper can be viewed as a call for more extensive research on ‘non-

Western’ ethics and political philosophy and their relevance to RI.

In New modes of engagement for big data research, David E. Winickoff, Leila Jamal
and Nicholas R. Anderson argue that the integration of large health data sets raises
significant social and ethical questions around the control of health information,
human subjects research protection, and access to treatments. They describe how three
modes of engagement have co-evolved out of new information technology and the
cultures of disease advocacy: crowdsourcing, social networking platforms, and
dynamic consenting, before arguing that these modes of engagement are promising

avenues of responsible innovation.

Journal of Responsible innovation, Volume 3, Issue 3
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The issue opens with an editorial from Editor in Chief Erik Fisher. In Framings and
frameworks of responsible innovation, Fisher explains that the issue focuses on
applications and assessments of various responsible innovation frameworks, and in
particular in following on from previous issues the challenge of implementation that
often requires navigating among conflicting constructs, as well as that of translating

abstract ideals into a plurality of diverse settings.

The issue contains three research articles, the first of which Responsible research and
innovation: a productive model for the future of medical innovation is authored by

Olivier Demers-Payette, Pascale Lehoux & Genevieve Daudelin.

The authors aim is to deepen understanding of the responsible research and innovation
(RRI) approach as it relates to health care systems by drawing on the content of three
mixed focus groups on health care system challenges that technological innovation
could help address. The focus groups were held in Canada, the authors offering
empirical data through which they explore the four dimensions of the Stilgoe et.al
defintion of RI (anticipation, reflexivity, inclusion, and responsiveness) (Stilgoe et.al
2013).

The reader is first led through an analysis of the current health care innovation
situation, describing how the needs and expectations of health care systems make the
governance of their innovation systems extremely complex and also how models for
such governance seem to reflect the aims and intentions laid out in Stilgoe et.al's
definition for RI. The authors follow with a description of how responsibility is
framed within health care systems, before describing how focus groups are used and

offer within such systems.

An analysis of the four major RI concepts follows, using instructive quotes taken from
the focus groups, before a section that outlines possible moves towards RI in medical
innovation. The authors offer two perspectives, the first on the key issues that RI

within medical innovation should seek to address, and the second arguing for a more
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specific understanding of what responsible medical innovation may entail, a problem
that brings forward the relevance of establishing further linkages between the RI

framework and existing bodies of knowledge.

The authors conclude that their analysis brings the key challenges that responsible
medical innovation could address to the fore by articulating: (1) a clearer
understanding of the uses of a medical innovation and of its context; (2) a better
alignment between health and innovation value systems and social practices; (3) a
sustained engagement of users and the public in the innovation process; and (4) a

flexible steering of innovation trajectories within a highly regulated environment.

The issue's second research article is Towards an alignment of activities, aspirations
and stakeholders for responsible innovation authored by Rider W. Foley, Michael J.
Bernstein & Arnim Wiek.

The aim of this paper is to inform RI with sustainability principles, proposing an
alignment of activities, aspirations, and stakeholders with previously defined
dimensions for RI. The authors use a case study on nanotechnology innovation
conducted in Phoenix Arizona to illustrate the applicability of their proposed
framework for assessing innovation governance, in the belief that their idea of
alignment, buttressed by insights from sustainability and adaptive management, can

support the practice of RI by government agencies, industry, and diverse stakeholders.

After an introduction within which the authors describe different RI approaches in
detail, they come to the conclusion that calls for RI rarely address the questions of “to
what end?” and “who should be doing what to innovate responsibly?”. They then go
on to offer an alternative framework that aligns activities, stakeholders, and
sustainability aspirations for policy-relevant decision contexts, showing show critical

interactions and overlaps between procedural elements and substantive outcomes.

The second section of the paper aims to align activities, aspirations and stakeholders

for RI, offering five central activities for RI. These activities revisit those offered by
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Stilgoe et. al once more, but changing their names and focus in order to develop their
argument. Adaption is used in place of responsiveness, with a justification explanation
offered, and the concepts of engagement and coordination are also introduced and
explained in relation to the current RI terminology typically (Stilgoe et.al 2013) found

in use.

A section on aspirations for RI expands upon Von Schomberg's normative anchoring
concept (Von Schomberg 2013), introductin Socio-ecological viability, Human
flourishing and Livelihood opportunity as dimensions that guide the intra- and inter-
generational justice aspirations found in sustainability literature. The authors go on to
describe intra and inter generational justice in further detail, before moving on to their
case study, tangible examples and a call for further necessary steps. The case study is
well documented and clear, with a lot of data surrounding statements of responsibility,

activities and aspirations and stakeholder activity presented in a variety of formats.

The authors conclude that “if emerging technologies are to meet the needs of current
generations without diminishing the opportunities available to future generations,
aspirations must be recognized and aligned with innovation activities through

improved governance mechanisms”.

He third and final research article is Process, outcomes, virtues: the normative
strategies of responsible research and innovation and the challenge of moral pluralism
by Sophie Pellé.

Pelle' analyses the normative foundations of responsibility in the recent literature on
responsible research and innovation, finding that that RRI approaches invoke three
main types of moral reasoning to define responsibility corresponding to key
philosophical traditions: proceduralism, consequentialism and virtue ethics. The paper
aims to show how each type of moral reasoning strategy used by most RRI
approaches deals with the tension between the requirement for pluralism and the
application of normative theories and how each attempts to resolve it.
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Following an introduction in which the author outlines her argument the parer is
divided into four large sections:

Section 1 presents the various conditions that have been proposed by the procedural
approach of RRI and how the latter deals with the issue of pluralism.

Section 2 scrutinizes how theories that have both a procedural and an outcome-
oriented dimension relate these two dimensions.

Section 3 focuses on RRI approaches that rely on an interpretation of responsibility
based on virtue.

Section 4 discusses the relevance of these three general strategies concerning the
aforementioned tension that arises between the requirement for value pluralism and

the practical constraints raised by the application of norms.

In section 1 the author describes the proceduralist approaches to RI, such as those
proposed by Owen et.al (Owen et.al. 2013) and David Guston (Guston 2014b)
amongst others. The author describes the five oft cited conditions for RI (inclusion,
transparency, anticipation, responsiveness and reflexivity), before opening section 2
and a discussion on responsibility ans substantive ends, arguing that alongside the
procedural structure described above RI approaches also rely on specific sets of
outcome-oriented norms that the process should try to achieve. The main authors
referred to in this section is Rene Von Schomberg, with not only the process but also

output seen as necessary for the fulfilment of RI.

The third strategy described and observed in the RI literature is described as one of
virtue ethics, the main authors cited being Richard Owen (Owen 2014), Groves
(Groves 2009, Groves 2014) and Pelle' herself (Pelle' 2016, Pelle’2017a, Pelle'
2017b). The author sumarizes that “in this perspective, responsibility does not stem
from conditions that should be satisfied or from the achievement of substantive
norms. It relates with the capacity of individuals and organizations to act virtuously,

and more precisely to care about other human and non-human entities”.

Section 4 discusses Procedural theories and the co-construction of the context and

interpreting responsibility as care, before moving on to concluding that current RI
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approaches use different elements from these strategies described above in order to

ground responsibility.

The research articles are followed by a discussion paper.

In How fast should we innovate?, Thomas Vogt argues that the role of speed in
innovations needs to be explored more thoroughly. He argues that research into
replacements for scarce materials should be artificially sped up, and legislation should
be put into place to extend product life, slowing down incremental updates and

reducing pressure on the planet's ecosystem.

The author proposes the use of financial incentives and disincentives in the form of
tax regulation, in order to gain control of the speed at which different innovations and
forms of innovation proceed, arguing that fast innovation is not always the best form

of innovation.

The speeding up case is first based upon an argument of scarcity of raw materials, so
that long term projects can aim at resource replacement strategies, mirroring the goal
of slowing down technology replacement in order to minimise the risk of damaging

the environment.

The paper receives two comments.

In Slowing the pace of technological change?, Edward J. Woodhouse shares the
concerns raised in Vogt’s commentary, offering several suggestions to facilitate

scholarly inquiry, collective deliberation, and public policy.

The author proposes two re-framing moves, the first requiring the author to address
the issue of what is driving innovation, and the second to reassess who is actually
carrying out innovative practices. The question of how fast is too fast is also raised,
with the issue of the need for trial and error raised and the time implications of such

realities. Possible tactics are then offered, including changes in funding and regulatory
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structures.

In Addressing scarcities in responsible innovation, Andy Stirling argues that wider
and possibly more important questions should be raised about the speed and direction
in which fields of ‘responsible research

and innovation’ and ‘responsible innovation’ might best proceed.

Stirling describes how the concept of RI is built upon older concepts such as
sustainable development and the precautionary principle, but criticises Vogt's use of
the terminology, but his main criticism is that the entire frame for analysis inherently
restricts attention merely to

the ‘speed’ of innovation, rather than to its direction. He concludes that RI must be
reflexive and respectful about the broader political dynamics in which it is embedded

if it is to grow as a driver of progressive agency.

The comments are followed by the Perspectives section.

In Responsible innovation and the reshaping of existing technological trajectories: the
hard case of

genetically modified crops, Phil Macnaghten addresses the problem of GM foods and
argues that “if frameworks of responsible innovation are to prove successful in
aligning innovation dynamics with societal values, they will have to demonstrate their
capacities to shape existing technological trajectories, alongside those that remain ‘in-

the-making’.

The arguments in this article are based upon the author's experience working within
the GM Futuros project, and reflect many of the articles published as a result in the
edited collection Governing Agricultural Sustainability: Global

Lessons from GM Crops, co-edited by the author.

The underlying question addressed is that of whether RI frameworks offer potentials

to open up governance arrangements on technologies that are already relatively
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mature, that already hold a certain degree of path dependency and that may have
already proved to be socially and politically controversial. This is done through
presenting a series of case studies drawn from several different countries where the
use of GM seeds is already widespread with the author arguing the need to move
away from pure risk analysis and towards gaining a broader social and economic

understanding of the effects brought about by these changes.

The journal closes with a final perspectives piece.

In The clothes of the emperor. An essay on RRI in and around Brussels, Arie Rip
describes his experiences in the sub-programme Science with and for Society
(SwafsS), as chair from the start

(Spring 2014 to end of 2015), and, since then as vice-chair. He describes the lack of
clarity about what RRI is supposed to be within expert advisory meetings, before
opening up a candid discussion about the open ended nature of the concept of RRI
and raising the clothes for the emperor question and questioning the future of RRI

within Brussels.

The author offers several concrete examples of the problem of implementation, and an

appendix of useful documents.
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Annex 2

Transcriptions of Interview Materials
with René von Schomberg

How did the language of RI first come to the commission?

Let me start with how it originated, first of all I was based a long time in the then
science of society directorate of DG research so this was about in the mid 2000's and |
was at that point developing a concept that had its beginning while | was at university
about responsibility, and that was the basis that | used later for the concept of
responsible innovation and the idea of doing RI in DG research came about on a

reflection on the science of society program as it was then.

We had all these activities like consensus conferences and ethics research a lot about
the risks of technology and so on. So in my view these things were all good but there
was a deficit, and they were that first of all there was always a focus on the risks on
different technologies such as synbio and nano and whatever, and its technological
potential and the criticism thereof, but not so much about what actually is this
innovation all about. And it was not about innovation processes as such. It was very
much about technologies themselves and the risks of these technologies, so the

negative aspects of technology.

So that was one thought, and the other thought was that, well if | can just repeat,
innovation was not the focus but it was rather different technologies and the second
question was the output. What do you want to get out of it? And the third goes with
the first in that it is a general criticism of how science and technology are always
justified in the commission, if you look at the justifications the paradox is that science
and technology funding was always very consensual. If you look to the history of the

EU then research was one of the first things to do and was never really controversial
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and progressively over decades got more and more money with big steps in budgets
and this is all against the background that science and technology is inherently good,
and embedded in a theory of macroeconomic justification that it will produce jobs and
growth.

And this was again for Horizon 2020 when it was still under development was again a
big challenge. It was all about innovating jobs and growth and this connection. So my
reflection started there by saying well then why are we not ...we have this paradox,
consensus but at the same time non embedded like the other policies of the
commission, which go back to the treaty of Rome where we link it to fundamental
values of what citizens actually want the EU to do. And you can actually make a link
to the current crisis. If citizens get the idea that the link is not really there then they

lose trust in the institutions etc.

So my idea was to bring science and technology into the same context as the other
policies which means not just justification in economic terms apart from the fact that
the economic rationale in itself is wrong. So you can see that the idea of RI was a
criticism of a particular economic paradigm which falsely believed that this will bring
enormous jobs and growth and secondly whether you can do it in this way by just

providing framework conditions, namely money.

So this brings us to the following big issue which was also not in the science and
society program then of how do you steer innovation processes towards the grand
challenges, because this was actually a new thing in the European agenda. And well
you could say that there you have the opportunity connected to citizen values and so
on. So against this whole background, a sort of deficit of the science and society
program on the one hand with an exclusive focus on risk, and ethics in a very
constrained way, and so RI would be an answer to this deficit plus it would go much
deeper into the wider innovation process and not just look into particular key enabling
technologies.

So that was by the end of 2009 | believe if | remember this well, we had then the first

ideas and workshops to bring this forward and we were able to have RRI anchored in
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the H2020 program which in the meantime had acquired an enormous budget increase

for this area compared to that of the science and society.

And where did the RI term actually come from?

| believe the term already existed decades before. | believe that quite a few people
have used the term. | don't think it was used in the sense of where | wanted to put it,
you know in that there is a paradigm shift not just looking at the conditions and the
risk and the classic task of the state but a move to making the actors responsible for
the outcomes, so beyond the market. Because now you say that the benefit equals
market output and so the idea is that the state should also become responsible for what
you get out of it and not only and not only for having good safety measure or
something which is of course also important. So | think there is a new element in it., It
is of course also a strategic term so you pick up a term that was already being used,
you know notably in the Netherlands for the NWO funding program. You know they
had this small program | think it started in 2007 or 8 with relatively little money but
high visibility | believe a successful program and interestingly they had the similar
idea of bringing science and technology towards particular societal objectives. | think
that if you look to the genesis of the concept further I think that this element is not
really articulated. I think that one still needs to articulate it further that we are not just
talking about having better stakeholder participation or something else but it is about

stakeholder commitment to societal objectives and not technological potential.

This is not really at the forefront and I think that in the commission one is still in the
dark of how to actually steer innovation towards the grand challenges although we
have these grand challenges formally in our program. But there is no mechanism, that
is the opportunity for RI to pick up so I think that now we are in a phase that is very
much dependent on what applicants from outside when they apply for funding will do

with the concept, in concrete terms and within the different innovation processes.

| think that parallel to that discussion there has also been of course a big resonance in

the scientific community. There is positive news, people pick up the concept

326



everywhere but in my personal opinion | do not see much progress, more so regress
and this relates to people notably from civil society saying yes well we already did
this, we did stakeholder participation, we have ethics and so on then you get these
pillar stories, you know we have we should do education and etc., we should do this
this and this and then you have RI but this of course is a very problematic approach
because each of these are precisely the shortcomings that | was reflecting upon before.
It is not about an ethics of constraint where you say well you should not do that in you
research and innovation, | mean it is important to think about that too and you should
not give that up but for RRI it is more like Stahl says in his project you have to have a
normative design of tec. And we should use ethics as a driving force for innovation, it
IS more about normative design. Maybe the normative design of innovation systems

rather than technologies as such.

And how do you feel about your own personal involvement in this? How much of it is

down to your personal drive?

Well | was personally happy that it was picked up as a concept. 1 mean we initially
had in the work program, I believe it was in 2009 or 2010 in the work program the
definition of RRI was featured in there and the first projects which were funded on
RRI also have based themselves on this. And also tried to develop it further and to
make it more concrete in certain cases and have developed it also in global contexts
like the work of Schroeder for example so | think that I find this very positive. There
was a good reflection on this concept, and debate so | am happy. But as you know |
left pretty soon after the concept was introduced in H2020, | had the feeling that my
job was done there also, and | am interested in seeing how policy changes now, and so
there were some opportunities to do that there and | continue to follow this of course

very intensely and we regularly have debates on it so

How did the pillars come about? The key action point structure.

Well my recollection is that the pillars were never meant to be pillars of RRI. They

were just pillars of a unit that was assembled together from pre-existing units from the
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science and society directorate when it was just an organizational change. So you had
people from science education and ethics and governance of science and they had all
come together in one department. And the idea was of course to integrate this into one
unit, and the pillars were actually a reflection of elements partly from previous
departments and it had an internal sense to have these 6 pillars to sort of represent

what it is that brings them together and what is the things.

But the step that it takes that well this is now RRI is a mistake. And this was also
never my idea. My point was more that each of these pillars is important but they
need to be transformed each for each. So ethics has to transform from an ethics of
constraint to an ethics of innovative design, science communication has to change
from communication from some kind of central agent who tries to enlighten the
public to distribute the science communication where it is actually in the hands of
each actor that does the innovation, like a recent project now Nicholas actually takes
this perspective so each of these pillars need a radical change if they are to be part of
RRI otherwise in my view they have nothing to do with RRI. It can still be sensible to
do but it has nothing to do with RI.

What is the political importance for RRI for the commission in general?

Well that is a difficult question. DG research is not so much a good topic of political
significance of course now the ECG contributes to the Junker agenda where
innovation and growth is strong and research and innovation fits also in there. Some
would also argue that RI reaches out to a wider context than the scientist and the
technologist and that effective science policy can only be done when taking into
account a much wider context so in that sense it is sometimes seen in a bad way, But |
don't think that RRI is directly embedded in a political message or something of the
sorts, it is part of the general science and policy that we have in the commission to
support innovation and growth perspective. | must add though that Robert Madelin is
writing a report for Junker where he delivers a part on innovation where RRI will be a
component, which of course | welcome. And that will have of course a political

meaning if Junker attaches importance to it. We are not there yet, but that will be
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shortly.

What do you think of the current use of your definition and the commission's use of it?

Well the pillars is hopeless, if it doesn't mean this transformation that | was talking
about, and but my own definition, looking back to it, maybe I should sharpen it a bit,
actors should become mutually responsive to each other. Probably we have to
strengthen this a bit. This responsiveness should be translated into some kind of
commitment towards a social objective. But what you said before on innovation
processes, it is really dependent on what case you have, it is of course different for
different cases. But it is first to look for what social objective are we after? So we use
the healthy aging example. We want to have higher quality of life and longer older
age, extended life expectancy. It is a social objective and it is not linked to particular
technologies but it requires another type of science policy to underpin such a social
objective than if you look at what can we do with nano technology and translate to
something we can put on the market. These are 2 different ways of doing things, and |

prefer the first.

When did you come across the Bassetti Foundation? And how?

| think I only became aware pretty late, probably in 2011 or there abouts. | think it
was at a conference, and it was through people that had made presentations at the
Foundation, Brian Wynne? | think it was someone like that.

And do you think from what you know about the Foundation that there is a

convergence between your views?

As you know | was once in a panel, the Foundation invited me a couple of years ago
and | think that there is of course a strong correlation. | mean it is more innovation
than research for example and that is precisely what I feel and a reflection upon what

is actually good innovation, you know not all innovation is good. So in that sense
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there is a lot.

It seemed in 2011 to have been a big push within the commission,

Yes that was the moment, maybe shortly before that when | tried to advocate it as

being part of H2020, and that was an important moment, getting it into H2020.

And the workshop in May?

Yes there was one of the workshops where | had done a paper with this perspective
that was then discussed. | think there were 35 or 40 people who collaborated, Owen
was there. That was actually a try-out of the concept with the community that we had

at that time.

| think the workshop was good in the sense that all of the people present were quite
enthusiastic about the concept. We had very positive things. In other contexts there
were other reactions, and all the people there were enthusiastic and they were all
productively thinking about it afterward. | think reactions from other communities,
particularly the more focused applied ethics communities were much more defensive
and had the feeling that we were putting them out of jobs. | mean there were a lot of

ethics people there too, you know they had their community first.
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