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Civil Society as Major Actor in National Innovation Systems
Collaborative Innovation following the Quadruple Helix Model

Until the 1990s, the basic premise underpinning most national innovation systems
was that scientific findings and inventions would naturally lead to economic devel-
opment and therefore societal advancement. The R&D community drove research
trajectories in basic, applied, and industrial research, and members of the public
played the part of passive innovation recipients. A new approach has gained in
prominence over the last two decades, however. Research trajectories must be
legitimized among relevant publics, aim at positive public impact,' and be defined
with the public’s help.? The expectation is that involving societal stakeholders and
individual laypersons will help to re-align research trajectories with public prefer-
ences and lead to more welcome, sustainable, solutions.?

The Quadruple Helix model was originally conceptualized by Elias Carayannis
and David Campbell as a spiral with four strands.* Our adaptation (Figure 1) looks
at the helix from above. It clearly demonstrates that the four core components
of an innovation system —academia, industry, government, and society —are not
involved in unidirectional push-pull relationships, but rather in multi-layered,
dynamic, bi-directional interactions. This highlights the role of society as a major
actor in national innovation systems as well as the importance of actively inte-
grating the public into innovation projects.
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Involving Members of Society: Necessary, but Challenging

Today, involving the public in research, development, and innovation is the dom-
inant paradigm both in international STI-policy and in innovation research. The
concept forms the backbone of several national innovation policies, strengthening
regional innovation systems and enabling better evaluation of research organiza-
tions and research proposals.® Collaborating with societal actors not only meets an
established standard — cooperation and collaboration is the duty of every actor in
an innovation system.

There are two major challenges to incorporating laypersons into the inno-
vation process. Firstly, there is a methodological challenge: how can individuals
effectively introduce their (public) perspective? And how can actors from aca-
demia, business, and government benefit from society’s knowledge? Second, there
is the problem of defining the functional role of society as the fourth actor in
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collaborative innovation processes: why should laypersons be involved and what
should they contribute? What goals might societal actors pursue during their
participation?

To fruitfully implement quadruple helix innovation processes, the specific
forms such interactions might take are yet to be determined.® Academia, gov-
ernment and business —the other three of the four subsystems of the quadruple
helix —have already framed collaboration with society as transdisciplinarity, open
science and deliberate democracy, and user-centered innovation respectively. But these
discourses only take place at an academic level or within the individual subsys-
tems, while there have been “remarkably few attempts ... to engage the public in
dialogue about the sorts of arrangements they would prefer science to be governed
by.”” In particular, there is a research gap with regard to the aims and motives of
the public as a new and relevant contributor to innovation initiatives. We must
gain a clearer understanding of these to foster the quadruple helix innovations that
STI policies and innovation research demands.®

This article focuses on that neglected dialogue with members of society about
their relatively new role in innovation processes. First, we will present the perspec-
tives of science, government, and industry regarding collaboration with society.
After that, our presentation of a research project called Shaping Future will illustrate
the current methodological challenges of innovation processes involving society.
Finally, to close the research gap, we supply empirical data to show the motives and
goals societal actors have for participating in quadruple helix innovation processes.
From these findings we derive recommendations for the design of participatory
research and innovation formats.

Society as Actor in Research and Innovation: Current Perspectives
Academia: Transdisciplinarity

Because greater public involvement entails greater demand for inter- and trans-
disciplinary processes, the scientific community is facing increasing pressure to
elaborate and refine existing understandings of knowledge and the methods of
its production and transfer. What is known as mode 1 is a conventional method of
generating knowledge; by focusing on knowledge production within academia, it
leads to mono-disciplinary, homogeneous, primarily cognitive information, and
organizationally hierarchical knowledge. The knowledge resulting from processes
classified as mode 2° or 3'? is transdisciplinary, heterogeneous, and transient — it
always emerges from interactions among diverse actors, and is therefore socially
and economically applicable rather than universal.''

The term mode 3 was introduced by Carayannis and Campbell.'? It extends the
model known as mode 2, which was coined by Michael Gibbons and his colleagues
in 1994.'* Mode 3 entails different transdisciplinary processes taking place simulta-
neously, creating “hybrid synergies and additionalities,”'* while individual knowl-
edge bases and paradigms of innovation continue to co-evolve within modern,
glocal innovations systems.

At the same time, number of publications and journal rankings remain the
most common measures of academic performance, which makes assessing the
social impact of mode 3 processes extremely difficult.'® This difficulty can lead to
resistance toward participation of societal actors in research and innovation'¢ and
thus ultimately impede the pursuit of transdisciplinarity.

Government: Open Science and Democracy

In Europe, the term “major social challenges” features heavily in white papers,
grant announcements, and offers for public funding in high-priority fields, all of
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which often mention or require public involvement.'” One such issue is climate
change. For roughly two decades, policymakers have been debating how the chal-
lenge(s) of mitigating climate issues might be resolved with the help of partici-
patory projects and research policies.'® These debates have given rise to a shared
recognition that the way the scientific community and the public interact must be
redefined. A number of differing, sometimes controversial positions on the matter
of participatory research have emerged. Other related matters, such as transdisci-
plinarity, mode 2 knowledge production, sustainable innovation, and social trans-
formation are the terrain of wider discussions about the value of including the
public in research efforts.'?

Greater public involvement in research and innovation can serve to legiti-
mize research trajectories and produce more welcome, sustainable innovations
by re-orienting research and development toward public preferences. In new and
emerging fields of science and technology, including the public may provide access
to more diverse, directly applicable knowledge.?? In fact, large-scale funding pro-
grams?' are increasingly evaluating proposed projects on how closely they will
involve potential users and other relevant individuals and on how much space and
weight their considerations will be given.

Finally, participatory and democratic processes are needed to boost political
and scientific legitimacy among the citizenry, particularly in cases involving com-
plexity and technological uncertainty, and whenever the public will be greatly
impacted.?? “Open science” efforts, for example, are deliberately democratic:?3
citizens are granted unlimited access to research and documentation for, or even
direct influence over, innovation processes and results. Open science implies a
broader communication of scientific findings and the collaborative development
of digital solutions or academic performance measures among professionals and
laypersons.

Politically speaking, greater public involvement seems therefore (1) necessary,
because it can help resolve major challenges; (2) practical, because it can help
produce more welcome innovations; and (3) ethically just, because the taxpayer, as
primary funder, can gain greater access to and influence over the innovation pro-
cess and its results.

Business/Industry: User-Centeredness

Businesses often organize participatory projects to gauge their products’ market
value. These projects draw from concepts such as lead user,* open innovation,?* and
user innovation®® in which lay input is regarded as the engine of innovation?’ and
the foundation for demand-oriented innovation policies.?® These projects, however,
have comparatively narrow foci: for participants to assess specific, practically final
products for which these participants represent specific, comparatively narrow
groups of potential users.

Members of the Public: To Be Determined

Within a cross-European survey commissioned by the Directorate-General for
Communication in 2014,%? at least half of the people surveyed in most countries
expressed interest in science and technology. Perhaps unsurprisingly, this interest
positively correlated with the belief that one is well informed about current devel-
opments in science and technology. In Germany in 2014 and 2015, the proportions
of those surveyed by Wissenschaftsbarometer who wished to co-determine research
trajectories constituted 33 and 34 percent respectively. In 2016, this proportion
increased to 40 percent, while only 23 percent asserted that the public was suffi-
ciently involved in such decisions.*? In Switzerland in 2016, 36 percent of those
surveyed stated that they wished to participate in research projects.*'
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Thus far, laypersons have been invited to express their opinions or co-develop
ideas within specific research projects, typically either on a volunteer basis or in
exchange for small financial compensation. Two rare examinations of laypersons’
motivations for becoming involved were conducted as part of two citizen science
projects: one that crowdsourced transportation schedule improvements? and
the other in which laypersons helped categorize galaxies.** Their motivations
were found to be very diverse, including the desire to learn, advance one’s career,
and achieve recognition as well as to belong, share a quality experience, and co-
produce. Within the former study, the project website being perceived as well-
designed and visitor-friendly was also stated to be a factor. At the same time, the
frequency with which any particular motivation was mentioned was not measured
in either study.

Such studies can shed light on public preferences toward their own involve-
ment. However, they remain scarce. At the same time, both the scientific com-
munity and practitioners will likely find the information about “what works best
when” extremely useful.>*

Societal Involvement and New Approaches to Participation

Transdisciplinarity as Challenge

One major challenge that plagues public participation in tech innovation is known
as the Collingridge dilemma: the full functionality and impact of a technology cannot
be easily predicted until it is sufficiently developed and widely used, after which
time it is difficult to make any substantial changes.**> Moreover, while technology
assessment requires expertise, technology itself is characterized by ambivalence,
complexity, and uncertainty.>®

These factors suggest that the potential ramifications inherent in introducing
new technologies are extremely difficult even for experts such as engineers and
decision-makers to predict, let alone laypersons and public stakeholders. Involving
those from the latter group, who have little to no familiarity or interest with regard
to technology, comes with its own set of challenges. Too many motivations and
interests may become a barrier to communication, lead to unbalanced power dy-
namics, and obstruct the flow of interaction among individuals from diverse back-
grounds. Finally, existing participatory methods typically rely on verbal expression
and conventional thought patterns, which may limit possible ways of envisioning
desirable futures.*’

The goal of this empirical study was to identify approaches that can help not
only resolve these challenges, but best support — particularly from the layperson’s
perspective — the interactions among Quadruple Helix actors. The study was con-
ducted as part of a research project called Shaping Future, which we will describe in
the following section in more detail.

Shaping Future: Interdisciplinary Methods to Support Transdisciplinarity
Shaping Future pursued the development of new, interdisciplinary methods of public
participation to help integrate public preferences into research agendas and tech-
nology development. Funded by the German Ministry of Education and Research,
the project complied with both current national and European research policies
increasingly attributing significance to participation.3®

Scientifically proven approaches, methods, and tools from participatory design
provided the methodological basis for our project.>? A key feature of participatory
design projects is that they qualify laypersons as experts in experience and prefer-
ence and integrate them early on in the design process. For our research project,
we applied this approach in the context of research planning. Our goal was to
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develop an interdisciplinary methodology to integrate laypersons into what has
been primarily an expert-driven process.

People, in the capacity of experts, within specific application contexts, provide
particularly solid points of departure for these participatory design processes. The
goals of a participatory approach to agenda setting in Shaping Future are to collabo-
ratively explore social realities,*® to develop alternative approaches to technology
development, and, ultimately, to create socially robust technological solutions.*!

As opposed to language-based methods from the social sciences and futures
studies, methods developed in Shaping Future engage multiple senses, promote
interaction on multiple levels, and encourage experimentation. They equip lay-
persons to fulfill their new, more fundamental role of utilizing their experiences
to enhance the entire technology development process.*? They allow laypersons’
interactions to transcend the limitations of purely verbal formulations and pre-ex-
isting schemas of knowledge, which promotes unconventional solutions and orig-
inal visions of the future.*?

During a series of co-ideation workshops, we utilized several methods to
enable laypersons — people from a broad variety of social and professional back-
grounds who participated in the project as non-professionals — to explore their
preferences for future human-machine interaction in the workplace, relationships,
healthcare, and transportation. One such method was participatory prototyping: the
laypeople created narrative objects by using basic materials in unconventional
ways (Figure 2). They were not intended to be elaborate mock-ups of specific tech-
nological products. The prototypes’ purpose was rather to inspire novel directions
that technological advances might take and elicit shared reflections around these
directions. By giving participants from diverse backgrounds the opportunity to
articulate their needs and wishes, our method enabled them to transcend everyday
practicality and professional terminology in order to effectively interact.

Over the course of the project, we organized four workshops with a total of
78 participants and one exhibition with a total of 3,000 visitors. Workshop partic-
ipants included men and women in roughly equal proportions with the broadest
ranges of ages and backgrounds possible. The goal was to access the greatest variety
of lay input available rather than to gather a representative sample. While some
participants did, in fact, come from research or technology fields, these fields were
sufficiently unrelated to the subject matter for them to contribute exclusively in
a non-professional capacity. Another goal was to establish a physical space where
highly diverse participants could share their reflections face to face, as opposed to
them doing so online. This approach helped utilize complementary knowledge and
foster creativity in solution development.**

In its overall variety, the data gathered — physical artifacts, written descrip-
tions, audio, and video recordings — indirectly manifested participants’ preferences
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for human-machine interaction. To extrapolate these preferences and make them
understandable and useful to participating specialists, we needed to develop a
methodologically sound approach. We adapted the explicative content analysis
method*® to develop a procedure for data analysis that was systematic, incorpo-
rated methodological principles, and followed clearly defined rules. As opposed
to generating a purely subjective interpretation of the data, this procedure is
inter-subjectively verifiable — can be comprehended, followed, and validated by
others, and thus meets the standards for a scientific method, particularly within
the social sciences.*¢

With the help of this procedure, we analyzed the aggregate data and extracted
participants’ preferences for human-machine interaction. During a follow-up
professional evaluation workshop, 14 Fraunhofer (research organization) special-
ists from 10 different professional fields were presented with the refined data,
including the artifacts, and mapped out the steps towards implementing the lay-
persons’ ideas on technology development roadmaps.

The results of Shaping Future included an original, three-stage model of re-
search and innovation process (see Figure 3) as well as a range of original methods
to employ at each stage (see Figure 2). These stages are (1) a series of workshops in
which laypersons produce ideas and objects intended to express their preferences
toward technological advances, followed by clustering of their ideas; (2) an expert
assessment phase in which engineers estimate when proposed developments
may become possible and project these onto technology roadmaps; and (3) before
transforming the objects into design prototypes, a public display of the prototypes
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intended to encourage shared reflection on new and emerging areas of research
and technology.

The graph in Figure 4 illustrates where Shaping Future fits within the grand
scheme of participatory approaches. The x-axis displays a continuum ranging
from narrowest to broadest in terms of diversity of participants, the number of
fields of study involved, and the methods of knowledge production. The y-axis
shows different stages in research and development ranging from agenda setting
to the assessment of an innovation’s impact. The higher on each axis an event can
be placed, the greater the diversity of input and participants’ opportunity to co-
determine research trajectories.

Methodology: Defining Society’s New, Functional Role in Research and
Innovation from Its Own Point of View

In the context of the project described above, new methods for involving society in
research and innovation were developed and tested. Given that the methods and
their effects and benefits have been extensively described in previous papers,*’
this article focuses on the participants and their general views about participation
in research and innovation. An analysis of the general role of the actor society in
Quadruple Helix innovation processes was part of this project. Since Shaping Future
did not focus on a specific technology, it was possible to investigate overarching
requirements for participative technology development processes.

Being qualitative in character, this study was characterized by the principle of
openness“® and therefore particularly suitable for uncovering public preferences
toward participation that were previously unknown. This made it possible for us to
deduce how participatory processes can be successfully shaped.

About four weeks after the workshops, Shaping Future participants were invited
for personal interviews. The invitation was accepted by 50 individuals: 23 men and
27 women between 17 and 77 years old from a variety of occupational backgrounds,
including clergy, teachers, stylists, engineers, researchers, psychotherapists, insur-

ance agents, and creative professionals as well as students, freelancers, and retirees.

A certain amount of self-selection within the sample, inevitable in qualitative re-
search, was not regarded as a weakness, but as an additional source of insight into
laypersons’ preferences towards participation.

The individual, semi-structured and problem-centered?’ interviews lasted
between 30 and 45 minutes and pursued the uncovering and reconstruction of
individual interpretations, perspectives, and positions with regard to the value of
participation as well as its desirable goals and forms.

A pre-prepared interview guide was used to structure the interviews around
questions regarding the role of civil society within Quadruple Helix innovation pro-
cesses. We developed the interview guide on the basis of the theoretical framework
and research question as presented above. While interviewees were encouraged to
speak freely, certain communication techniques such as narrative questions were
employed to help them better articulate their opinions and allow for both induc-
tive and deductive insights.

In preparation for the qualitative analysis, we transcribed the interview re-
cords. Relevant information was extracted and organized using Phillip Mayring’s
method of qualitative content analysis®® and then interpreted using an adaption of
Jochen Gliser’s and Grit Laudel’s method.®'

In addition, we developed a layperson typology on the basis of the empirical
analysis as well as theoretical assumptions according to Susann Kluge’s method
of empirically grounded typology construction,*? also based on previous work by
Allen Barton and Paul Lazarsfeld.>* The types presented below should therefore be
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understood as generalized. Although individual cases may deviate from these types
in one or more respects, they remain useful in understanding and explaining the
motivation of laypersons participating in Quadruple Helix networks.

Because of the qualitative character of this study, our goal was not to gather a
representative sample of opinions, but to assess and describe, as precisely as pos-
sible, the given situation and its specifics.** Our findings therefore reflect particular
patterns identified through theoretical and analytical generalizations.>® Those gen-
eralizations are based on similarities and differences extracted from the interviews.

Findings: The Societal Perspective on Participatory Research and
Innovation

In 50 interviews, we investigated which model of collaboration between civil so-
ciety and research was preferred by the laypersons themselves to create a better
understanding and explanation for what had been a vaguely formulated desire

for greater societal involvement in research and innovation. Firstly, the results
provide information on the motives and goals that laypersons associate with their
engagement in research. This allows a functional role to be more clearly defined,
which — from a societal perspective —should form the basis of the collaboration
between science and society. Secondly, the interviews show the basic parameters
within which the interviewees were willing to contribute their time, thoughts, and
ideas to research as a resource. Third, we can describe the added value that results
from their participation from the point of view of the non-professional individuals
themselves. These three results we present below.

Desirable Participation: Wider Discussion Rather Than Public Votes
It is perhaps unsurprising that researchers often resist the idea of public participa-
tion®¢ and fear that it may undermine research quality. Perhaps more surprisingly,
participants in this study often expressed similar opinions and generally antici-
pated that public votes would be counterproductive.
“Participation, yes, co-decisions, not so sure. I wouldn’t say ‘democracy’ in the
sense that everyone gets to tell researchers what to do.”

Most regarded the freedom of scientific inquiry as a key feature of liberal
democracy.
“Thinking is supposed to be free. Wouldn’t it be awful if philosophers were
no longer allowed to think without our approval? If we slapped them on the
hand every time we believed their thoughts were wrong or dangerous? Or
researchers, they are working on something, and we come and tell them, ‘no,
not on that” We can’t do that.”

Many interviewees believed that outstanding researchers would be likely to leave
the country, thereby ultimately undermining its capacity for innovation, should
their freedom be curtailed.

Participants also voiced concern that the public may simply lack the necessary
information to fully understand the subject under study, particularly with regard
to basic research, and would have to rely on their gut instincts in most cases. Op-
erating outside their area of confidence might lead to a reliance on the media,
who could then exert excessive influence and ultimately obstruct the most daring,
highly complex scientific endeavors — precisely those that are most likely to result
in innovation.

“The people who produce the most brilliant ideas can often only be understood

by the very few people like themselves. And then there’d be all these skeptical
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people like myself, who’d veto potentially the best solutions before they could
even get a chance to be considered. What a roadblock that would be! No, no
public votes, better not.”

Moreover, the interviewees expressed doubt that representative participation
would be practically feasible in the first place, because some groups, such as
farmers, sales staff, and medical practitioners, may simply lack time or interest,
thereby giving vocal minorities the space to shift the focus toward their own com-
paratively narrow interests.

At the same time, the participants considered themselves direct recipients of
innovation or technology “pushes.” One prominent example is Industry 4.0, which
describes a current trend of automation and data exchange in manufacturing
technologies, intended to enable a network of fully computerized, smart factories
which will likely revolutionize a broad range of occupations. The interviewees
often argued, occasionally from the taxpayer perspective, that such inventions may
have ramifications too radical for them to continue unfolding behind closed doors.
Accordingly, they advocated for the public’s right to more advance notice and
expressed the desires for more open communication on the part of the scientific
community.

“I am worried that technologies developed by a small number of people will

affect us all. It’s all about a dialogue between the scientific community and the

public. When they let us know what they’re doing it won’t be a secret any-
more, unregulated. That’s how people see it sometimes. Or they think some-
thing dangerous is being developed while they are supposed to just stand there
without a say.”

Such transparency, however, was desired not only as an end unto itself, but as the

foundation for wider discussions about both short- and longer term innovation tra-

jectories. The goal would not be to regulate these trajectories, as discussed above,

but to offer a variety of groups the opportunity to introduce their considerations.
“We as the public would need to discuss which scientific and technological
developments we’d want to see. The voice of the people, those whom it may
affect, must be heard. They’d need to be able to express their desires and con-
cerns, as feedback to the experts.”

These experts, who should carefully listen to the “voice of the people,” would in-
clude not only the researchers and research institutions directing the trajectories,
but also the policymakers and funding agencies who initiate foresight and agenda-
setting processes and thus exert a strong influence over this process. Experts
should continue making the decisions, but they should increasingly consider public
preferences while doing so.

Once these decisions result in concrete inventions, however, the public should
have the right to co-regulate their use.

“When projects or innovations are introduced to the market, that’s when

being able to have a say starts mattering to me. The user should have the right

to veto. Before that point, anything goes.”

These findings suggest that increased attention to public preferences should lead to
more welcome innovations and thus benefit the scientific community as well.

Layperson Motivational Typology

While strongly advocating for increased public involvement in general, participants
always carefully weighed the personal benefits and costs associated with a given
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participatory opportunity. Many cited a lack of time or overriding personal or pro-
fessional obligations as deterrents, regardless of age, sex, or background.
“To me, it’s all a question of time. I have small children and a full time job. I
would need to take a day off for such things. So that’s the question: how do I
spend my vacation — on myself, my kids, or the science, meaning the public?”

On the other hand, neither the compensation offered nor the opportunity to con-
tribute to science was a particularly compelling benefit. What did make it worth
their time and effort was the hope of experiencing enjoyment and appreciation
for their input during the event and also the prospect of having something to take
away from the experience. The following layperson typology describes these prefer-
ences in more detail.
¢ Type 1: the Curious Type 1 individuals value the opportunity to satisfy their
curiosity and learn. They seek to better familiarize themselves with the
subjects they consider significant, such as Artificial Intelligence or the work-
place of the future. While these do not directly relate to their daily lives,
they have already acquired some information through open lectures, intern-
ships, popular science articles, and so forth. They now desire a discussion
with other individuals through which they can mobilize their learning and
refine their opinions. This type can be found throughout the entire sample,
and has two subtypes.
- Type 1A: individuals who seek exchanges with other laypersons, prefer-
ably long, detailed, and often concerning controversial subjects such as
Industry 4.0 described above.
- Type 1B: individuals interested in hearing about “what’s going on” and
“what the plan is” from the scientific community, firsthand.

e Type 2: the Enthusiasts Type 2 individuals seek not only to share their
considerations with the scientific community but to see their thoughts
addressed. They often believe that possible inventions might be someday
affecting them personally. The subject matter typically first came to their at-
tention during college, encouraging them to look into scientific papers and
have discussions in their social circles. By this point, they have developed a
strong personal position. They now wish to express this position directly to
the researchers, preferably on equal terms, at length, and with even more
deliberate references to their sources than is the case with Type 1. While
aware of the “non-scientific” character of their input, they need to feel not
only that it is welcome, but positively desired by researchers. Even more,
these individuals want to receive feedback, both with regard to the content
and to the ways in which the input will be employed. They regard clear
and “believable” descriptions of the ways this will take place as one major
reason to participate, while also experiencing disappointment in the face of
less welcoming attitudes toward lay input. This type was only found among
24 to 33 year-old participants.

¢ Type 3: the Fellow Experts Type 3 individuals are “fellow experts doing

their jobs.” They regularly attend participatory events in the hope of ad-

vancing aspects of their own work, which they see as related. This type

has two subtypes and can be found among particular occupational groups

within the sample.

- Type 3A: individuals who are either creative professionals or re-

searchers from somewhat related fields looking for inspiration and new
information.
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- Type 3B: individuals who are either researchers or active citizens who
often organize such events themselves and are seeking to improve their
methods.

Both subtypes distinguish themselves from the other, more “typical” par-
ticipants by emphasizing their expertise, but are unconcerned with sharing
their opinions. Rather, they observe the process while waiting for the
results. The more innovative they consider these to be, the higher their
satisfaction.

e Type 4: the Creativity Seekers Type 4 individuals “just want to engage in
creativity for a day.” They have academic backgrounds and are often stu-
dents or retirees and thus have comparatively flexible schedules and ample
time. Having little to no familiarity with the subject matter, they feel appre-
ciated when personally invited to the event.

As participants, they take pleasure alternating between diverse, men-
tally engaging activities, especially when they see their creativity boosted
and horizons broadened. They enjoy sharing such activities with people
from outside of their typical social circles, preferably with those of wide-
ranging ages and backgrounds, and are particularly pleased when this leads
to new friendships.

These findings suggest that laypersons value particular participatory opportunities
such as that for sharing educational, quality experiences with interesting people.
Only a comparatively small proportion of participants, all under 35 and assigned to
Type 2, wished to co-determine research trajectories. Most saw playing their partici-
patory part in contributing to widely-shared discussions.

Gender Differences

Virtually unanimous in their opinions about desirable forms of participation, men
and women in this study often differed in opinion about general value and nec-
essary levels of participation. Female participants more frequently expressed the
desire for research trajectories to be aligned with public preferences.
“And it just so happens that even when possible technologically, many things
fail because they’re not welcome by potential users or other people concerned.
One’s solutions can respond to people’s needs or one just needs what one
needs, wants what one wants, or seeks to accomplish. I'd like to see solutions
developed for people and not just for the technological advancement’s sake.”

Male participants, on the other hand, more frequently argued that the focus should
be maintained on innovative qualities, particularly those that are only now be-
coming possible because of previous achievements. Moreover, they often doubted
the value of lay input in the first place.
“How scientists can put this to a good use is more than I can imagine. I don’t
really believe they can [use lay input] because they are much smarter than us.
Anything we can possibly think of, they’ve already figured it out.”

Men also believed that the main purpose of participation lay in giving the public
the opportunity to better familiarize themselves with current and expected devel-
opments and that expertise should remain these developments’ primary founda-
tion because “laypersons may just be reinventing the wheel.”

While similarly considering expertise indispensable, the women were nev-
ertheless convinced that it could, and should, be supplemented by different lay
opinions:
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“I think that science often happens in a bubble. Whether it’ll be good for
people should be for the people to decide. There are experts in technology and
there are experts in ‘the everyday,” which they get from everyday experiences.
Their feedback is important, too. I have a great respect for experts, but [the
idea] of them developing technologies among themselves ... inside their
bubble ... that’s just scary.”

These findings suggest that women ascribe a greater value to participation and also
reflect those of other studies indicating that women may have more welcoming
attitudes toward heterogeneous, research-related collaboration as well as toward
diversity in general.®”

Conclusions

In the absence of clearly defined goals, the grand, politically driven call for greater
public involvement in research and innovation may lead to confusion on the part of
each Quadruple Helix actor and ultimately undermine this pursuit. Because it might
be interpreted as a call for public inclusion in decision making, researchers — partic-
ularly in certain, highly complex fields of basic research — might anticipate curtail-
ments of their freedom to research and therefore object to any form of participation
and transdisciplinary exchange. In addition, the unclearly defined role of society in
the Quadruple Helix Innovation System also poses a challenge to the proper formu-
lation of goals and application of appropriate methods to participatory processes. If
participation in research and innovation takes place without clear roles and objec-
tives (beyond funding policy guidelines), this can lead to greater frustration on the
part of researchers, research funders, and ultimately the laypersons involved.

The laypersons in this study, on the other hand, had very clear and specific
ideas about the ways they wished to be involved. Similar to many researchers, they
suspected public inclusion in decision making would be counterproductive and
believed that experts should continue to determine research trajectories. At the
same time, participants expressed the desire for more open communication on the
part of the scientific community and for lay input to be more welcome and more
deliberately utilized. They believed that public participation should take the form
of broader and more extensive discussions, not only about proposed developments,
but also about desirable socio-technological futures.

We can draw two conclusions about the design of participatory approaches
from these results. Firstly, it is important to base collaboration on an elaborate
understanding of functional roles within the Quadruple Helix and ensure that all
actors involved share this understanding. In this way, resistance to societal partici-
pation in research and innovation can be reduced and successful dialogue formats
between research and society can be designed.

Secondly, it becomes apparent that statistical representativeness, which is seen
as a major challenge for participatory approaches, should not be seen as an obstacle
to participation, since the involvement of laypersons is not a matter of democratic
decisions on research trajectories. In order to enrich academic mode 1 knowledge
with societal mode 2 perspectives, the diversity of participants is the far more rele-
vant criterion for the quality of participative approaches.

Finally, our findings indicate that rather than being able to contribute to sci-
ence or receiving financial incentives, laypersons are motivated by educational,
mentally engaging experiences they can share with interesting people. Researchers
can therefore design compelling participatory projects by inviting individuals from
diverse backgrounds, employing original methods, and highlighting the value of the
subject matter for both these individuals and the general public.
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The empirically grounded typology gives more detailed indications as to how
participatory formats in research and innovation should be designed so as to offer
incentives for the motivations driving the various types. In order to meet the goals
and motives of the Type 1, participative formats must be designed as a bidirectional
exchange of mode 1 and mode 2 knowledge. It is not enough to integrate society’s
knowledge into academic research. Instead, scientists must increase their capacity
to communicate the results of their research to non-experts. The designers or
enablers of these participatory formats must also create sufficient space for discus-
sion among workshop participants so that they can further develop their views via
exchanges with others. Type 2 needs clear communication about the process design
of the research format. It is not sufficient to announce that the societal perspective
is being heard and will —in some abstract way — influence future decisions. Instead,
workshop hosts should illustrate the process design underlying the exchanges
among experts and non-experts, how the societal perspective will be transferred
to experts or decision makers, and to what extent it may have an impact on them.
In order to meet the objectives and motives of Type 3, new participatory methods
must be used in co-ideational workshops. However, since the third type is less inter-
ested in bringing the societal perspective into research and innovation, they may
very well impede exchanges among other group members. This could be prevented
by asking participants about their motivation when registering for the workshops
upfront. Type three individuals could then be invited to a separate expert discus-
sion instead inviting them to the workshops. Type 4 highlights the importance of
creating a workshop format with an appealing design. These participants are less
interested in the topic of the workshop, nor do they want financial compensation
for their participation. They are motivated by the framework conditions: an appre-
ciative invitation, the design of the space and the choice of catering. Another im-
portant factor is the composition of the participant group, as participant diversity
is an incentive for Type 4.

Certain groups and fields might require other, more tailored approaches to
attract participants. One such group consists of those laypersons who may be af-
fected by proposed developments but have little interest in contributing. In addi-
tion, fields like materials or optics are likely to draw only minimal public attention
because of their complexity and mainly industrial application.

While participants in this study were virtually unanimous about the desir-
ability of certain forms of participation, women more strongly wished for increased
public involvement. Should similar differences be found within the scientific com-
munity, we may expect the degree to which particular research teams and institu-
tions would be inclined to invite laypersons to their projects to strongly depend on
the numbers of women and the levels of their influence within these teams. We
therefore ask ourselves whether a comparatively low proportion of female decision
makers in certain fields of academia may impede such inclination in general.

Future research, particularly representative and cross-national studies, can
supplement our findings by producing further insight into how participatory proj-
ects can best be designed. In addition to uncovering preferences of the public, this
research should also focus on those of the other Quadruple Helix actors: the scien-
tific community, business, and the government.
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