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1. INTRODUCTION

Science-based technological innovation is essential for improving competitive-
ness of both firms and territorial units (regions, countries, integrations) (Apak —
Atay 2015; Ciocanel — Pavelescu 2015; Dosi et al. 2015; Edquist 2005; Zouaghi
— Sanchez 2016). At the same time, technological and scientific advances often
come at the cost of undesirable societal outcomes. For instance, technological
improvement may result in growing demand for machinery and less need for hu-
man workers in a firm, thus contributing to jobless growth, a phenomenon that
has been recently observed in the United States (Martus 2015). Furthermore, ge-
netically modified organisms (GMO) continue to be strongly debated worldwide
(Aerni 2005; Lopez — Carrau 2002; Nielsen et al. 2003; Vigani et al. 2010). Other
inventions (e.g. smart phones, CFC gas) and research (e.g. nuclear chain reac-
tion and animal experiments in cosmetics or pharma industry) are also examples
of the necessity to take the broader (social, ethical and environmental) effects
of research and innovation processes into consideration. This tension in turn con-
tributes to public distrust of and ambivalence towards science and innovation:
according to a Eurobarometer (2013) survey, while 77% of respondents indicated
that science and technology has — very (60%) or fairly (17%) — positive societal
impacts, around 60% of the respondents indicated that science and technology
has negative side-effects to human life and environment. At the same time, the
survey did not show significant differences across the countries. In Hungary — the
country which stands in the focus of the present study — 73% of the respondents
indicated that science and technology have positive impact on the society, while
only 13% claimed the negative impacts.

As investment in science and innovation increase worldwide, it stands to rea-
son that managing the unavoidable tension between risks and benefits is not only
a question of public relations; it is in fact one of the grand challenges our society
is presently facing (Guston 2014). One response to this challenge is suggested
in the idea of responsible research and innovation (RRI). In a relatively short
period of time, RRI has been buttressed by a sizable body of research that has
produced rationales, definitions, elements, key factors, dimensions and frame-
works. The challenge of implementating RRI requires not only theoretical but
also empirical research into the conditions that govern innovation practices and
that can enable them to be more responsive to societal concerns and considera-
tions. One particular mechanism for strengthening science-society relations that
has recently been mandated in high-level polices around the world is the integra-
tion of social scientific and natural scientific research (Bennet — Sarewitz 2006;
Macnaghten et al. 2005; Rodriguez et al. 2013). Given that RRI implementation
is an extremely new and emerging topic in both academic and practitioner cir-
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cles, such integration represents a value-added approach to enhance capacities
for identifying opportunities for making practical adjustments to research and
innovation trajectories that are geared to addressing societal contexts. Socio-
Technical Integration Research (STIR) was initially designed to assess the ca-
pacity of scientific and engineering laboratories to perform this type of integra-
tion (Fisher 2007) and has since become an established method upon which RRI
concepts and practices are based (Owen et al. 2012; Stilgoe et al. 2013; von
Schomberg 2012).

Meanwhile, the topic of RRI is a relatively unfamiliar concept for transition
economies and studies on the implementation of RRI concentrate on developed
countries. Thus, we are motivated by the question of whether and how RRI can
be incorporated into Eastern European settings and we investigate this broader
question in the more specific instance of piloting STIR within Hungarian labo-
ratories. The structure of the paper is as follows. We first introduce responsible
research and innovation and provide a brief literature review. Following this, we
describe the implementation of STIR in research groups. Finally, we present our
empirical results and discuss the findings in relation to the broader questions that
motivate this study.

2. RESPONSIBLE RESEARCH AND INNOVATION

Given the large investments of national governments and private firms in re-
search and innovation, it is not surprising that there is also increasing recognition
of the possibilities for unintended consequences of these activities. Specifically,
both scholars and policy makers have called for more reflective and anticipatory
roles for a broad set of actors so that the purposes, motivations and possible yet
uncertain ramifications of innovation are taken into account early on and in a way
that informs practical and ongoing decision-making (Barben et al. 2008; Guston
— Sarewitz 2002). The concept of responsible research and innovation (RRI) is
one attempt to respond to such calls.

Even as the concept of RRI was still emerging, a central theme has been that of
interdisciplinary collaboration between social and natural scientists and engineers
in order to enhance research and innovation practices in a broad societal context
(Fisher et al. 2006). Such socio-technical integration is one of a handful of RRI
themes that have been identified within academic discourse, and it has been spe-
cifically linked to the desired qualities of reflexivity and responsiveness (Fisher
— Maricle 2014; Owen et al. 2009; Sutcliffe 2011; Stilgoe et al. 2013; Taebi et al.
2014). Several definitions of RRI have been offered in the past few years, which
point out many aspects of the phenomenon (thus its multi- and interdisciplinarity)
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(Buzas — Lukovics 2015; Sutcliffe 2013; Chorus et al. 2012; Tihon — Ingham
2011; Rip 2005; Owen et al. 2012). The scientific community bases its work
most frequently on the definition of von Schomberg (2012: 9): “A transparent,
interactive process by which societal actors and innovators become mutually re-
sponsive 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)”” We also rely on this definition during our research work. Besides
responsible research and innovation, the concept of responsible innovation (RI)
also exists. We can make small distinctions between them: RI is in the focus of
scholarly work (see, e.g., Owen et al. 2009 or Stilgoe et al. 2013), whereas RRI
is still a bureaucratic and policy term. Since both RI and RRI seem to include
a range of research and innovation activities, they refer to what is captured by
the term “techno-science.” As a result, in this paper our use of the concept RRI
takes into account that it includes not only innovations but the research activities
behind them.

If RR1I is taken into account in the daily decisions of the entire innovation pipe-
line, (civil) society and the research community may have a closer relationship
and the final outcome of the research process would be a more socially desirable
innovation. For instance, the chemical industry in Hungary has a bad reputation
because people think of its environmental pollution and hazardous manner, and
the risks of its production (Varady et al. 2005), however, it is difficult for citizens
to discuss chemical products in precise language (Eurobarometer 2011). That is,
people often form opinions without reliable knowledge or information. This is
suggested by the fact that citizens feel that they receive moderate information
on the risks of chemical production (Eurobarometer 2011). If there were more
dialogues between the society and the chemical industry (including its research
department), this kind of oppose possibly decreased. The RRI has this kind of
aim, too and may respond to these challenges.

In order to institutionalize the RRI concept, a number of studies on socio-tech-
nical integration have already been conducted (e.g. Fisher et al. 2015; Flipse et al.
2013; Flipse et al. 2014; Flipse et el. 2015; Panzda — Ellwood 2013; Ravesteijn et
al. 2015). These investigate how to incorporate responsibility in innovation proc-
ess in different research groups in both academic and industrial settings. But most
of the current studies on RRI concentrate on developed countries. Nevertheless,
some findings of researches conducted in developing countries (e.g. Indonesia,
Viet Nam) prove that the culture with social and political context, where the RRI
is planned to be integrated into the innovation process, has to be taken into ac-
count (Macnaghten et al. 2014; Setiawan — Singh 2015; Voeten et al. 2015). It is
argued that the concept of RRI was developed in a modern and developed (in-
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novation) environment, therefore it may work differently in a different culture.
Although Hungary has already joined the European Union, the Hungarian culture
and economic background differs from the Western countries: for instance, there
is a special form of capitalism in the Central and Eastern European (CEE) mem-
ber states (Farkas 2011).! In addition, Lukovics et al. (2016a) showed that in CEE
countries innovation itself is differently defined which also influences the adop-
tion of RRI. In comparison with the OECD countries, the expenditure on research
and development in Hungary is relatively low (only 42% of the OECD average),
while the per capita expenditure is only 25% of the OECD average (Havas —
Nyiri 2007). Regarding the European Innovation Scoreboard, Hungary belongs
to the moderate innovation countries (EC 2016), and innovation is uneven across
the Hungarian regions (Lengyel — Leydesdorff 2011): Budapest and its surround-
ings are the dominant engine for the innovation performance; the North-Western
part of Hungary could join the neighboring countries’ innovation systems; while
the southern part of Hungary still has an old-fashioned innovation system, which
is mainly controlled by government spending. We also found that the Hungarian
Act on Research and Development, Technology and Innovation does not deal with
any social or ethical issues. By contrast, for instance, the Dutch Higher Education
and Research Act and the Research and Development Promotion Act have social
and ethical relations. Furthermore, the Netherlands Organisation for Scientific
Research issued a large number of RRI calls, whereas the Hungarian National
Research, Development and Innovation Office has not published anything about
RRI yet. All these issues prove that the awareness of RRI in Hungary completely
differs from that of Western countries.

While there are several proposed and established methods for enhancing soci-
etal responsiveness through the introduction of socio-technical integration within
the innovation process (e.g., Fisher et al. 2015), we focus on Socio-Technical
Integration Research (STIR). STIR involves a structured approach that has been
employed in over three-dozen research and innovation settings and has docu-
mented results in a number of national settings across Europe, North America
and Asia (Fisher — Schuurbiers 2013). Building upon this relatively broad and
comparative basis, we investigate the extent to which STIR, as an indicator of
RRI more generally, can be adopted in transition countries located in Central and
Eastern Europe. This investigation is necessary because —as we mentioned above
— the awareness of RRI is completely different in Western and Central European
countries, and since the starting point is different, the STIR method should be
somehow adjusted to these different circumstances.

For analyzing this difference, see, for instance, the book of Farkas (2016).
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3. STIR OVERVIEW AND RESULTS IN DEVELOPED COUNTRIES

STIR supports interactions between experts from different disciplines (humani-
ties and social science with technological sectors), who collaboratively reflect on
the societal context of research decisions in order to support reflexive learning
and practical adjustments (Fisher — Schuurbiers 2013). In the selection phase of
STIR, the STIR investigator (hereafter, “investigator”) identifies one or more
research settings, typically laboratories, to become embedded in and work as
a participant-observer. In an invitation letter, the heads of research groups are
asked for their own or their delegates’ participation in the research. In this phase,
the principal investigator (PI) decides whether or not to allow an investigator to
join his or her laboratory for 12 weeks. Once the PI accepts, then the investigator
solicits researchers from the group who are willing to actively participate in the
collaborative activities (as “high interaction” persons) and also researchers who
remain so-called “no interaction” persons (or “controls”). The investigator will
be in active contact with the high interaction researchers. The controls allow the
investigator to analyze whether any enhancements of the decision practices are
the result of STIR interactions and exercises or other factors such as lab culture.
While the specific study objectives may set requirements for who is recruited
to participate, participation ultimately depends on the voluntary choice of the
researchers, who are not compensated for their participation and who may opt
out at any time.

During the implementation, the STIR investigator is embedded in the daily
practices and operations of the natural science research group. This may entail
taking equipment training classes, attending research meetings, and joining spe-
cific research projects. The interactions conducted with the research participants
consist of the following elements: pre-study interview, post-study interview, par-
ticipant observation, and regular application of a decision protocol (Fisher 2006).
During the pre- and post-study interviews, the investigator asks the same ques-
tions of all participants in order to establish baselines and track traceable changes.
The open interview questions aim to investigate whether and how interdiscipli-
nary interactions may help enhance the integration of social and ethical consid-
erations into research decisions. The pre-study interview is the beginning of the
participant-observation at the same time, during which the investigator visits the
laboratory multiple times a week for 12 weeks and monitors the research activity
of the participants recognizing their activity, attitude and decision points through
the continuous interactions. The investigator communicates with the high interac-
tion researchers while there is little to no contact with the controls.

In order to facilitate high-impact, real-time reflection on the evolving research
activities, and to track the ongoing attitudes and behaviors of the researchers
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participating in STIR, a “decision protocol” is regularly deployed throughout the
duration of a STIR study (Fisher 2007; Fisher et al. 2006; Schuurbiers — Fisher
2009). The protocol is based on a four-fold model of decisions that includes op-
portunity, considerations, alternatives and outcomes. With the assistance of the
protocol, investigators and participants collaborate to identify and map out the
distinct decision components that lead to any given decision, through a collabo-
rative process of co-description, where decisions are observed, described, and
reflected upon. Therefore, investigators ideally become involved in the decisions
and strategies even though they begin as merely observers (Schuurbiers 2011).
The protocol is usually deployed as a “grid” using a sheet of paper with four quad-
rants, one for each component. This facilitates the collaborators to write down
and even hand-draw material together, in a transparent and interactive manner.

Regular deployment of the protocol is theorized to effect midstream modula-
tion, in which participants become more aware of and responsive to the societal
context of their technical decisions. This consists of three stages: de facto in-
teractions between societal and technical factors of research decisions; reflexive
awareness of these interactions in real-time; and deliberate modulation of the
evolving decision pathways. The three primary outcomes of interest are derived
from this analytical framework of midstream modulation. They consist of reflex-
ive learning, value deliberations, and practical adjustments.

Investigators document these outcomes both quantitatively and qualitatively.
They assemble qualitative accounts in both narrative and tabular form, depending
on which are salient and relevant to the research questions and objectives. There
are two choices for data presentation about the STIR protocol exercises and ob-
servations: narratives (“stories”) and tables. As a result, the deliberate modula-
tions made by the research participants are correlated to the deployment of the
protocol and to the specific features of the innovation environment and process
already operating at the level of daily decisions. Reflexive learning is theorized to
enhance researcher capacities to make decisions that are consciously compatible
with RRI objectives and principles.

STIR has been used in several different types of research and innovation or-
ganizational settings, from university labs working on nanotechnology, synthetic,
neuroscience and genetics to industrial labs working on biotechnology, micro-
electronics and nano-materials. In the vast majority of cases where the protocol
was used to structure collaborative inquiry, all three outcomes are observed and
laboratory participants see these developments as valuable for their own research
(e.g., Fisher et al. 2010; Flipse et al. 2013; Schuurbiers 2011).

Altogether STIR is not only a method for socio-techno integration, but it also
enables capacity building for institutionalizing RRI: the output of STIR claims
not only the changes in behavior, but also the learning and/or understanding that
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can lead to more changes in behavior later on. In theory, there are at least three
potential outcomes from STIR studies: (i) skill development, learning, human
capital; (ii) changed behaviors, practices, design and research pathways; and (iii)
increased trust and social capital between different (social science and natural
science) disciplines.

STIR was applied in developed countries (e.g., the United States, the Nether-
lands, Denmark, the United Kingdom, Spain, and Belgium), but — as we empha-
sized — the Hungarian innovation environment and conditions are different from
those of the developed countries,” which influence the awareness and attitudes
of researchers on and towards RRI. Since the justification of RRI is different
in these cultures, we had to pay attention to these issues in the STIR pilots. The
main differences are the following. First, STIR has been used in countries which
all belong to the ‘innovation leader’ or ‘innovation follower’ countries according
to the European Innovation Scoreboard, while Hungary is a moderate innovator
country (EC 2016). Second, since trust among partners is crucial concerning the
performance of research and development (Bien et al. 2014), the relatively low
level of trust in each other amongst the Hungarian people may have huge impact
on the success of STIR.? Third, Hungarian researchers and actors in the innova-
tion process have minimal information on RRI in general (Lukovics et al. 2016b),
while in other countries — for instance — the official regulation on research and
innovation pays attention to the criterion of responsibility. Fourth, in Hungary it
is not usual to engage the public in policy making, therefore the role of society in
science is sill “in its infancy” (Inzelt — Csonka 2014: 60).

4. STIR IN HUNGARY - PILOT PROJECT

In order to show how STIR can be implemented in research groups working in a
relatively underdeveloped country, we chose Hungary as a sample country. Hun-
gary is a transition country in Central and Eastern Europe (CEE). These countries
have special features, as Lukovics et al. (2016b) discovered: small territorial size;
low GDP/capita; extremely little investment of public and private funds into re-
search and development; “grant-driven” innovation paradox is a feature meaning
that innovation is conducted if there are available financial resources; strong role of

2 This difference also can be measured by the ranks in the Global Competitiveness Report,

published by the World Economic Forum.

The OECD measures trust and social cohesion regularly: according to the trust indicator pub-
lished in the 2011 survey (OECD 2011), 80% of the people express high level of trust in each
other in the Netherlands, while in Hungary, only 47% of the people do. The Hungarian value is
not only lower than the value of the Netherlands, but it is also below the OECD average (59%).
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informal and indirect relationship between stakeholders; corruption; strong politi-
cal influence on innovation activities; high territorial concentration of innovation
activities; and missing high-developed R&D infrastructure and technology transfer.

4.1. Local environment of the STIR

We implemented the STIR method in two research groups working in Szeged in
Hungary. Szeged is Hungary’s fourth most densely populated city and it is the
center of both the Southern Great Plain region and Csongrad county. The GDP
per capita on purchasing power parity of both the region and the county is far be-
hind the EU average and varied between 45-50% thereof in 2013, and economic
growth after Hungary’s accession to the EU in 2004 has remained minimal. The
employment rate in the region is also significantly lower than the EU average,
and it falls below the Hungarian average, too. In the majority of figures related
to research and development, however, the Southern Great Plain has a strong
position achieving second place in the ranking of Hungarian regions. Csongrad
county, in turn, is in an even better position, since in the majority of R&D input
and output figures it ranks first among the counties. Indeed, the specific number
of those with an academic degree (35 persons per 10,000 inhabitants) is higher
than in Central Hungary (29 persons per 10,000 inhabitants) in 2015, which be-
longs to the developed regions, and the proportion of those with tertiary educa-
tion is close to the EU average.

The tertiary education sector and knowledge-intensive service providing ac-
tivities are mainly connected to the University of Szeged, which is one of the
top quality universities of Eastern Europe according to international rankings
(Lengyel 2009). The University of Szeged is the largest employer in the region
with its approximately 7 thousand employees; it has 27 thousand university stu-
dents studying at 12 faculties and 6-7 thousand students graduate there each year.
Some 130 departments operate in a wide field of disciplines and the university has
770 professor-researchers with an academic degree. 8-900 PhD students study at
the 19 doctoral schools, and the university has a significant international relation-
ship network and an extended university-industry relationship system (Vilmanyi
2011). One of the EU’s scientific flagship initiatives, the Extreme Light Infra-
structure-Attosecond Light Pulse Source (ELI-ALPS), is being built in Szeged.

Altogether, Szeged is located in a “lagging behind” region with outstanding in-
novation activities. The explanation for this paradoxical situation is that the local
economy is unable to adequately to exploit the innovation results produced by the
University of Szeged locally, and the local enterprises are not able to utilize these
pioneering innovation results, thus these results are utilized outside of the region.
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Most of the special features relevant to innovation environment that are typical of
CEE countries described earlier prevail in this region.

4.2. Selection of the research group

During our research, we followed the original STIR methodology and logic intro-
duced in Section 3, however, the process was streamlined slightly in the following
way: after the PI agreed to participate (in the selection phase), the Pl was also
asked to nominate high-interaction and no-interaction researchers from the group.
Figure 1 depicts the overall logic of this method as used for our Hungarian pilots.

As in the developed country studies, we sent the invitation letter to 15 research
groups of natural sciences working at the University of Szeged, but the response
rate was low: only 4 research groups responded, out of which only one researcher
undertook one single interview. Out of the other 3 respondents one person re-
jected, while another one partly accepted the invitation by delegating a colleague

|
[
. Principal |
Selection of Invitation | I C1p , |
research groups » Invitation letter »  Investigator's |
decision }
[
|
[
/\ ‘
[
Nomination of no Nomination of high | |
interaction interaction !
researchers researchers |
\
[
77777777777777777777777777777777777777777777777777 !
r-- T T l 777777777777777777777777“‘
\
[
Pre-study 12-week regular, Post-study |
interviews ¥ on-site interactions "I interviews !
\
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Evaluation »| Narratives and
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Figure 1. Logic of STIR piloted in Hungary

Source: authors
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to the interview, and the third one also rejected it, but proposed other researchers
who might be asked in this topic. This unsuccessful invitation can be traced back
to the lack of confidence (Lukovics et al. 2016a). This fact did not interfere with
the current pilot research, since based on our previous statement, the relevance of
personal, informal relations are strongly overrepresented compared to developed
countries (Lukovics et al 2016a).

After the initial failure of the invitation letters, we selected a research depart-
ment from our own relationship network. It is a key aspect that though the research
group involved in our research is based at the University of Szeged and works in
academic circumstances but the group has been granted by the Hungarian Acad-
emy of Sciences through a research program (Lendiilet program) that provides
predictable grant and excellent infrastructure for world-class researches. This fi-
nancial assistance ensures better and more predictable working environment for
this research group, since they can be independent from the bureaucracy of the
University of Szeged. From our point of view, a Hungarian Lendiilet research
group would mean a transition between the innovation environment of developed
and underdeveloped countries, thus it provides an optimal pilot environment for
testing the effectiveness of the STIR methodology in a completely foreign envi-
ronment (the innovation environment of a transition country).

Table 1. Research participant profiles

Partici- Status Intf.:r- Research area Research group STIR-period
pant action
Pl PhD Hich Epilepsy (electronic | Oscillatory September-
student g stimulus of brain) Neuronal Networks | November 2015
PhD Epilepsy (long-term Research Group
— |P2 |student |High |electronic stimulus |in the Department
2 of brain) of Psychology of
N PhD Faculty of Medicine
P3 No Vision
student
PhD
P4 student No Neuropsychology
PhD Carbon dioxide Photoelectrochemi- | December 2015 —
PS5 |student |High |reduction on conduc- |cal Research Group, |February 2016
tive polymers in the Department
P6 Post- Hich Carbon dioxide re- Qf Physical Ch;m-
N doctoral | '&" | duction on graphene istry and Materials
& P7 PhD No Diffusion rate in St?lsen'ce of Fa(clult}f/
student several materials o t4c1ence and Infor-
PhD Patterns on rocks and | oo
P8 |student |No on animal integu-
ments

Source: authors
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As a result, the current Eastern-European STIR pilot describes two labora-
tory engagements in two sites at the University of Szeged and eight laboratory
researchers participated in the study (four in Site 1, marked as P1-P4; and four in
Site 2 marked as P5-P8), out of which four people were high interaction persons
(P1, P2, P5 and P6) and the other four were no interaction persons (P3, P4, P7 and
P8) (Table 1). As discussed in Chapter 3, the controls were only pre- and post-
study interviewed at the beginning and at the end of the research.

The STIR investigator was an economist, with specialization in responsible
innovation, therefore being aware of the elements, layers and keys of it, and at
the same time having economic dispositions in his thinking. The investigator was
trained in the United States to use the method; additionally, the investigator in-
terviewed other former social science STIR investigators and natural science par-
ticipants in previous STIR studies in the interest of the comparability of results.

Methodologically, the piloting was conducted in a way that the investigator was
embedded for 12 weeks in the operation of each of the research groups in the field
of natural science and examined the adaptability of the STIR tool in daily op-
eration, under natural conditions. During the 12 weeks at each site, we conducted
continuous interactions with four of the researchers (high interaction persons), the
other four persons (no interaction persons) operated as a control group. The pre-
and post-study interview questions covered mainly the scientific research area,
qualification and knowledge in the field of responsible innovation of the participat-
ing researchers, their opinion and view about the Hungarian innovation process.
The evaluation of the social, ethical, environmental, etc. dimensions of responsible
innovation and the definition of the related activities also played a role in the frame
of the interview. Subsequently, our questions covered a number of topics, among
others questions in relation with the chosen realization method of the participant’s

Table 2. Methodological overview of the SEE STIR pilot program

Week 1 Week 2-11 Week 12
Activity | Pre-study interview Weekly observations Post-study interview
Tool Interview guide Decision protocol with Interview guide
decision components
(modulators)
Purpose | To understand the research | Identification and To measure changes in
activity of the researchers; |discussion of decision participants’ attitudes
and to establish baselines | modulators; monitoring towards dimensions of
for participants’ attitudes | of de facto, reflexive and | RRI and/or in their level of
towards dimensions of deliberative modulation, reflexive awareness at the
RRI and their level of and understanding of end of the study
reflexive awareness at the | notions concerning RRI
beginning of the study keys and dimensions

Source: authors, based on Flipse et al. (2013).
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research, financial, organizational, management tasks (Table 2). During our inter-
actions, we endeavored to identify the Hungarian features that characterize the in-
novation process and we also raised questions concerning the dimensions of RRI.

We followed nearly all the STIR guidelines introduced in Section 3. Compared
to the original pilot study of Fisher et al. (2006), however, we made some changes
in order to more precisely understand the thinking and behavioral styles of the
researchers. The first modification was to place questions into the pre- and post-
study interviews that focus on the innovation environment’s specialties of the in-
vestigated country. While Fisher (2007) and Schuurbiers (2011) examined the de-
cision modulators from social and technical perspective, Flipse and his co-authors
(2013) integrated economic perspective as a third aspect. We also assume that
economic aspects might be necessary for researches in academic environment,
too, especially in the case of the “typical” Eastern European research depart-
ments, which work with strict budget and are mainly underfinanced. Therefore,
we also concluded that it is worth integrating economic aspects in our STIR-dis-
cussions and interviews. Following the comprehension of the details of research,
the STIR-investigator could ask more targeted questions based on the protocol.

4.3. Examples of unstructured interactions and learning during
the research

4.3.1. Site 1

The pre-study interviews showed that the interviewees were completely unfa-
miliar with RRI, but in their own interpretation they understood both its content
and scope, albeit in relatively narrow terms. Broader societal aspects appeared
in the definition provided by only one of the controls. The pre-study interviews
also indicated that the interviewees follow the best practices and established rules
closely; they do not deviate from them. Furthermore, they do not have work con-
tact with other natural scientists and they do not see the point in involving other
professionals (e.g. social scientists) in their decisions and R&D activities.
Regarding the observation phase, the participating scientists understood the
elements and dimensions of responsible innovation due to their subsequent in-
teractions with the STIR investigator. However, topics pertaining both to the in-
novation process and to the socio-ethical regulation of research and innovation
required the collaborators to spend additional time in discussion. Additional time
was taken for discussion because, in one case, although participants insisted on
best methods and practices for animal testing, they were at first unable to provide
arationale for their practices; moreover, they did not initially see the potential rel-
evance of reflecting on the purpose of the best practices or on additional consider-
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ations related to the issues they were meant to address. This led the collaborators
to discuss whether it was necessary for the animals (rats) to be sacrificed after an
experiment has been performed or whether there was a theoretical justification
for releasing them into the natural environment. In addition to the strict rules of
ethical permission for these kinds of experiments, an interesting question arose
from the discussion: what is the optimal point of view from a societal standpoint?
Given that researchers provide high-quality living conditions for these animals,
which can be supported by statistical data (since more money is spent on their
living conditions than most Hungarian families have to live on a monthly basis),
would the release of the rats be seen socially as undesirable because it would lead
to a proliferation of rats? Or would it be acceptable to kill the animals if they have
simply fulfilled the purpose for which they had been bred?

We find it of interest that some topics required additional time to be discussed
in comparison to similar discussions in developed countries —a fact that we found
to be owing to the socialization environment bearing on the distinct innovation
setting and its culture. We also find it interesting that with additional discussion,
participants became more curious and willing to engage in such considerations
about the broader societal context of their research, even though they initially
resisted the idea of doing so.

During the course of the STIR interactions, we documented several cases in
which participants came to recognize broader societal dimensions of their work
(e.g., “Uh, I have not been thinking about this so far, but it is an important as-
pect”). In several cases, these instances were followed by unstructured interac-
tions during which the investigator made suggestions based on his own expertise.
We classify these as instances of enhanced reflexive awareness and group them
into four general categories:

1. Ethical issues. One case occurred when the collaborators were discussing
the stage of research in which the participant (P1) conducts pathology. Although
this experimental phase is also governed by strict ethical permissions, this part
of his research also raised additional considerations that were not covered by
the ethical permissions and were discussed in accordance with the RRI key of
“compliance with the highest ethical standards.” Since modeling is common in
social sciences, the STIR investigator suggested that the pathological experiment
might be substituted with a model (which could, in theory, be physical or compu-
tational). P1 had not considered this idea before and stated that “the suggestion
seems to be a good idea in theory” although there was no guarantee it would
work. This example suggests that scholars and professionals from outside the
field of the sciences can, under certain conditions, be seen by scientists as helpful
for broadening research thinking and practices.
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2. Long-term side effects. It is clear from the interactions that the research-
ers had not been thinking about long-term side effects. It was an interesting and
significant chapter of the interactions for the collaborators to jointly consider the
theoretical possibility for unintended uses of their research results (including the
potential for uses that might be seen as harmful from a societal point of view).
This line of inquiry developed from the question of what might happen if the re-
search results fell into “wrong hands™? It is likely that the consideration of these
concrete examples had the biggest effect on the researchers, who were initially
surprised by the question (“Uh, I have not been thinking about this [the unin-
tended possible long-term side effects of their research] so far”) and afterwards
engaged in what appeared to be deep thought about their answers.

3. Effective time management. After the idea of time frames arose in the discus-
sions, this quickly led to the topic of efficient time management. The STIR inves-
tigator suggested that conceptual planning can lead to time saving. P1 found this
conception very useful, and stated he would apply it in the future. “This is a really
good idea,  have not thought about it [time management]. [ will try it” (P1). P1 also
recognized that given his sufficient research activity, it was worthwhile to involve
students for his own relief; in contrast, P2 postponed this opportunity, choosing
instead to perform all research tasks on his own. During our interactions we dis-
cussed the importance of effective time management, agreeing that a routine task
that does not require special expertise (such as washing test tubes) might be handed
over and that, by concentrating more time on the research itself rather than on its
supporting activities, research efficiency might be increased through delegation.

4. Science communication. Researchers did not initially recognize the role that
science communication can play in research and innovation. During the course
of the study, however, researchers not only came to recognize these factors, they
also came to see their own roles in the broader process: “wow, if [ actually pro-
vide the most important message about the research in a language that civil so-
ciety actors can appreciate, they might really accept it” (P1). This consideration
was also discussed in relation to grant applications, in which enlightening the
reviewers about the importance of the research plan as well as other aspects of
proposed research might add value and contribute to a competitive advantage in
comparison with other applicants.

4.3.2. Site 2

In contrast to Site 1, we observed only minimal learning and related outcomes on
the part of the Site 2’s high-interaction participants for several weeks. At the same
time, we observed higher reflexive awareness in the pre-study interviews and in-
teractions during the protocol exercises in comparison with pilot 1. For instance,
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at times, we had the feeling that we were speaking with a social scientist and not a
typical Hungarian natural scientist. We endeavored to discover the reason for this
marked difference, which was arguably the most significant finding of study 2.

During the study, only the following two cases occurred in which researchers
displayed an increase in reflexive awareness (e.g., expressed along the lines of
‘Uh, I have not been thinking about this, but it is important’):

1. Negative effects of innovation. Neither researcher participating in study 2
claims to have thought about the possibility of negative or undesirable side ef-
fects of their research prior to the STIR study. In hindsight, we can observe clear
and significant instances of such recognition; however, these were not as striking
as the instances in Site 1.

2. Effective time management. The question of effective time management
emerged in connection with the Site 2 study as well. Nevertheless, not as sharply
as in the case of the pilot 1: the researchers spend approximately 10-20% of their
time on routine tasks (washing test tubes, cleaning flasks, polishing materials,
etc.), which do not require any special expertise. Saving this time, theoretically
would mean increased capacity to test more materials in order to find the most
adequate one (in this case for CO, reduction). In the course of the STIR interac-
tions we observed an increased recognition on the part of the researchers of the
temporal economy in which they were embedded, followed by the acknowledge-
ment that more efficient time management could be achieved with decreasing the
amount of the background-tasks. Interestingly, however, the participants in study
Site 2 nevertheless decided to continue performing the routine tasks in question,
which they considered to be an integral part of their job.

Similarly to Site 1, the participants found it beneficial to participate in the
present research. As P5 highlighted, several topics had been discussed that the
researchers in this group had not been considering previously (e.g. the pos-
sible negative or undesirable use of his research results in the future, effec-
tive work organization, science communication). P5 felt the conversations were
useful, because the methodology raised his/her attention to the fact that it is
worth thinking about the possibility of performing tasks differently, for example
“think[ing] through the experimental plan even more carefully, so any mistakes
would be visible and in this way the costs would be lower.” According to P6,
grouping his/her knowledge and organizing his/her thoughts using the STIR
decision protocol was useful. Especially in the case of P6, frequent statements
such as “I consider it the same way, my opinion hasn’t changed, but now I con-
sider it in a more conscious and more reasonable way” were observed. It can
be concluded that, in case of all the Site 2 participants, the main outcome of
the research was that during their work the application of social considerations
became more conscious. In other words, while prior to the STIR activities Site 2
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participants tacitly integrated social considerations into their decisions (de facto
modulation), by the end of the project they were more explicitly aware of these
social aspects of their decisions and were better able to identify them as such
(reflexive modulation).

5. RESULTS

5.1. Main results of the 12-week laboratory engagements

STIR interactions were correlated to changes in reflexive learning, value delib-
eration, and practical adjustments on the part of participants. By the end of the
12" week, participant awareness at both sites 1 and 2 had been enhanced, as
evident in changing conceptions of RRI and socio-technical collaboration, and
greater decision awareness. For example, in the post-study interview the initially
tight interpretations of RRI were substituted with a more detailed explanations of
the concept (Table 3).

Table 3. Pre- and post-study changes in conceptions of responsible innovation

Have you ever heard of responsible innovation? And what do you think it means?
Q How do you interpret the concept of responsible innovation?
P1 (Site 1)
I have never heard of responsible innovation before. My interpretation would be
that in the course of our employment public funds should be used in accordance
with proper ethical standards, they should not be wasted, and we should take

Pre- e .. . .
re-study responsibility for our decisions... Researchers must engage in responsible conduct,
they should not come up with partial solutions but work on the actual project until
they arrive at the best result possible.
More social scientific aspects (social, economic) should be included in the innova-
Post-study

tion process, aspects that people do not encounter on a day-to-day basis.

P2 (Site 1)

Being unfamiliar with this concept, I think it means that during innovative activi-
Pre-study | ties we should take responsibility for our work, we should work in a responsible
way.

When producing something new, we have to take into consideration the social,
Post-study | ethical, economic concerns our project would entail, even in the brainstorming
phase, and we should consider our decisions accordingly.

P6 (Site 2)

Pre-study | I have never heard about it, I think it has something to do with sustainability.

I don’t know exactly, I will continue to connect it with sustainability, but I can
organize the most important elements of it in my head now.

Post-study

Source: authors
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Furthermore, the participants initially stated that there is no need for inter-
actions between natural and social scientists; however, by the end of the obser-
vation period, there was a considerable change in the opinion of one participant
(Table 4). According to P1, it makes sense to increase interactions between social

Table 4. Pre- and post-study changes in conceptions of socio-technical integration

What could you or the research team do in order to integrate social and ethical
consideration into R&D activities?

P1 (Site 1)
Pre-study | At the later stages of the project the general public should be informed of it.

Q

Social aspects do not have to be validated on a weekly basis, but I think some mini
seminars would be necessary, mainly in the field of economics, since the research-
Post-study | ers do not pursue such studies (for example studies related to efficiency improve-
ment and optimization). This would also be useful for catching up with the more
developed research teams of the west. In other words, it is needed.

P5 (Site 2)

As I see it, a person in a leading position can answer this question more properly.

I should have more insight into the social studies to be able to answer this question.
It could be worth reading not only strictly professional articles [in one’s own field],
but also to be more well-read in other study fields. Furthermore, it would also be
Post-study | worth sitting down with other study fields’ researchers in each phase and talking
with them. Not in every small step, but when a certain research reached a given
level or phase [emphasis added].

What kind of social and ethical considerations are taken into account in the course
Q of the R&D activity?

P5 (Site 2)

The whole topic is good for the society in the long term, but my daily work has no
Pre-study |effect on it. I have not thought about the ethical considerations so far and right now
I cannot say anything about it.

Social: from the point of view of society, we conduct such research that can be
beneficial to the whole society; moreover, to reduce contamination in the air.
Post-study | Ethical: when writing an article I write everything honestly and not just emphasiz-
ing the pieces of information which are favourable for me. Furthermore, we work
hard to choose solutions that are inexpensive and not poisonous.

Do you think it would be productive to increase the rate of interactions between
natural and social scientists?

P1 (Site 1)

I do not think this rate should be increased in terms of daily decision making proto-
Pre-study |cols. In some cases though discussions could be important to ease the psychological
pressure, but not in the course of daily decisions.

Post-study | It would be pointless on a weekly basis, but some mini seminars could be advisable.
P2 (Site 1)
Discussions with non-professionals are constructive and stimulating, since it is hard

Pre-study | to stay motivated after months of unsuccessful research. As far as researches are
concerned, I do not think the increase in the rate would be of any use.

Post-study | I cannot say with certainty that it would be absolutely necessary for my work.

Pre-study

Source: authors
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and natural scientists. He gave specific examples (mini seminars), in which mul-
ti-disciplinary colleagues can obtain and exchange information about the nature
of social aspects of science and innovation, since the scientists in his group are
only engaged in their own research topics (albeit at a world-class level) and thus
broadening their horizons would be beneficial.

According to the participants’ opinion, it was beneficial for them to partic-
ipate in this research. P1 highlighted that several topics had been discussed,
which he had not considered previously (e.g. the possible negative use of his
research results in the future, effective work organization, science marketing).
P2 found the research interesting because it enabled him to prepare for questions
that stakeholders and others who are not representatives of the profession would
raise, and this is not negligible regarding grants and marketing. As a conclusion,
in the case of both participants the main output of the research was broadening
their horizon with the integration of social science aspects into natural science
ways of thinking.

By the end of the twelve-week participant-observation period both high inter-
action participants of Site 1 were well aware of their decisions, while at the begin-
ning one of the participants believed he did not make decisions at all. Through
the interactions, they became familiar with their own decisions and their poten-
tial importance in influencing research outcomes. Interestingly, as their decision-
making awareness increased, the ad hoc nature of their work decreased. The
positive change was especially noticeable in the case of P2. Towards the end of
the research it was him who described the most important stages of his decision
making process: “One of my decisions of this kind was when to euthanize animals
marked no longer valuable, whether to delay the euthanasia or not. Following
the preparation phase, | had to decide which animal would be in the control
group and which would take part in the experiment.”” A further significant result
in connection with decision-making is that after having reflected on the process
they could identify previous decisions where now they would prefer to adopt a
different solution in contrast with the original one. Taking his previous decisions
into account, one of the researchers realized that in certain cases he could have
acted in a different way. “If | had acted differently, | would be 2-3 months in ad-
vance now. If I had operated on the animals at the start, and if | had set the system
according to the data obtained from animals already operated on, not according
to the old records and data, a lot of problems would have surfaced in time. The
solution could have been either satisfactory, or just the opposite.”” It has to be
noted at this point that P2’s answer is a clear proof of his evidence-based way
of thinking. Discussions conducted with both participating researchers of pilot
1 showed a considerable improvement in their open-mindedness, their decision-
making awareness, as well as their de facto and reflexive learning ability. During
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the interactive monitoring period the decision-making process of both research-
ers changed in a rather refined way, as they gradually provided their decisions
with a novel framework.

Comparing the two researchers of pilot 1, we can say that P1 reached the phase
of deliberate modulation through the discussion of several topics, and in the case
of P2 we only discovered the presence of de facto and reflexive modulation. P1
gathered some knowledge in social science that presumably formed his think-
ing and opinion despite the fact that the researcher denied it. P2 did not gather
knowledge in areas like this, so the aspects related to social sciences are missing
from their thinking, the researcher has a typical mindset that can be connected
to natural sciences. Several changes have been observed in the practice in pilot 1
(Table 5) and in pilot 2 (Table 6).

Table 5. Examples of the modulations observed by the researchers in pilot1

Modulation Example
De facto P1 claims in an initial conversation that his research has positive
consequences

After a few more questions, P1 realizes there are possible negative conse-
Reflexive | quences of his experiments, furthermore, he starts to identify several specific
P1 examples including unauthorized remote access to human brain functions.

P1 becomes very concerned and interested in addressing this but feels there is
nothing he can do since the project has already begun, however, he strongly
expresses the intention to reflect on and control for negative consequences at
the beginning of his next research project.

Deliberate

P1 states in an initial conversation that the number of rats used for research
purposes is optimal.

In the following week P1 realizes that in the case of short-term experiments
and under certain considerations the number of laboratory rats can gener-
Reflexive | ally be decreased. He examines the possibilities how the experiment can be
redesigned in order to use a lower number of animals, and can assess the
associated cost.

P1 becomes very concerned and interested in addressing this and he strongly
expresses the intention to reflect on and control for this fact when planning
Deliberate |a research project: he will takes this consideration into account at every
stage of the strategic, operative, and tactical decision making, and aims at
sacrificing the least possible lives.

De facto

P1

De facto P1 claims in an early-stage conversation that his time is optimally used.

After exploring his initial statement P1 realizes the inefficiency of his re-
Reflexive search activity in terms of time management. P1 accepts time-frame manage-
P1 ment to solve this problem. .

At the end of the STIR project, when arriving at strategic, operative, and
Deliberate | tactical daily decisions he remembered this solution and adopted it in order to
carry out an effective time management.
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Table 5. continued

Modulation Example
De facto P2 claims in an early-stage conversation that his time is optimally used.
. Some weeks later P2 realizes the inefficiency of his time management as he
P2 |Reflexive undertakes more tasks than he can cope with.
Deliberate |-
De facto P2 claims in an initial conversation that his research has positive conse-
quences
P2 _ Aftqr a few more qu;stions, P2 realizes thq possible gegative applications
Reflexive | of his research activity. He can come up with alternatives regarding
what the research results could be used for in a negative way.
Deliberate |-

Source: authors

Table 6.

Examples of the modulations observed by the researchers in pilot 2

Modulation

Example

Ps,
P6

De facto

PS5 and P6 say at the beginning of the STIR project that their research has
positive consequences, since they plan the research to be socially beneficial.

Reflexive

After long conversations, they can specify some negative consequences, but
think these thoughts are really abstract and can’t happen based on the current
level of science.

Deliberate

After subjecting their initial thought to rigorous scrutiny, the researchers are
more confident that the research is well-planned and in view of this they will
plan the next experiment even more consciously.

P5

De facto

In the early stages of the conversations, P5 says that in the course of her job
usually she follows tested formulas, there is no need to think about alternative
solutions and approaches.

Reflexive

After a few weeks, P5 realizes that it makes sense to look at the validated
methods with a critical eye, and search new solutions, since that can bring
real novelty.

Deliberate

During the replication of an experiment, when she came to a decision point
that involved multiple experimental design choices (reactants, temperature,
etc.), she remembered the importance of the critical approach and started to
think about alternative options of each of these choices as well.

Source: authors

5.2 Differences between Sites 1 and 2 and Role of the Laboratory Director

In the case of pilot 2, similarly to pilot 1, discussions conducted with both par-
ticipating researchers showed an improvement in their open-mindedness, their
decision-making awareness, as well as their de facto and reflexive learning abil-
ity. In particular cases, the way of thinking of the participants has changed no-
ticeably. However, most frequently there was no change under the pressure of
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modulation, but the level of consciousness has raised, their thoughts have been
organised into a clear system. It is also visible that we observe minimal heuristi-
cal recognition and only a few relevant changes in the decisions of the participat-
ing researchers. While during pilot 1, we experienced de facto and/or reflexive
learning processes week after week, we observed minimal learning and other
effects on the high-interaction participants during the second STIR study for sev-
eral weeks (Figure 2). At the same time, we observed a higher level of reflexive
awareness, first at the beginning in the pre-study interviews, then in interactions
during the protocol exercises.

Initially we did not understand the cause of this phenomenon, but we sought
the possible explanation. Besides being a chemist, the principal investigator of
the pilot 2 is a graduated economist, therefore he already has been having the
potential to shape the way of thinking of his research group in an unconscious
way. Thus, we assume that during the past years social science thoughts got into
researchers’ head by the principal investigator, in a way that they have not recog-
nised directly. They have learned this mentality through daily routine tasks, and it
has got into their subconscious. Based on all these facts, the principal investigator
is carrying a quasi long-term STIR project himself in his research group, moreo-
ver he is the embodiment of the STIR. We tested our hypothesis in two ways:

1. During the STIR interaction, we touched upon the topic of lab meetings.
We were interested in how much the principal investigator touches upon the top-
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Figure 2. Idealised learning trajectory in the two pilots

Note: the actual pathway is not significant, only the starting and the end point

Source: authors
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ics that we count as social science topics. According to PS5 and P6, they hold
lab meetings weekly and in many cases, they discuss those aspects of the topic,
which are similar to the social aspects that were revealed in the STIR project.
However, we need to highlight that the STIR interactions pointed out this recog-
nition, as well.

2. We conducted an in-depth interview with the principal investigator. Our
aim was to find out how important is for him the social science integration into
natural science research. He/she told us, that this is why he/she applied to eco-
nomics studies as a graduated chemist because he/she finds it especially impor-
tant to integrate social science thoughts into his/her thinking. As an MA gradu-
ated economist principal investigator he/she strives to hand his/her knowledge
over to his/her researchers.

At this point, it is important to mention that in the pre-study interview P5 and
P6 gave 0% to the question “Please explain to me your perception of the value, if
any, of interactions between natural and human scientists in the laboratory during
research and development activities.” However, in the post-study interview both
P5 and P6 expressed that if the question would be “Please explain to me your
perception of the value, if any, of the social science thinking during the research
group’s work.”, they would give 10-20% at the end of the study.

Based on the above mentioned, if we expand the STIR methodology to carry
out the STIR project not only with researchers but also with principal investiga-
tors, what is more, if we can train them in the STIR methodology so they can
carry out STIR in their research group, then perhaps the effect can be more sus-
tainable. The duration of this PI-STIR is implicitly much longer, and the effects
would appear later than with the present methodology.

Our findings may have long-term impacts on the research process. As we dis-
cussed above, a STIR study enables to improve behaviors, practices, design and
research pathways, but it also affects skill development, learning, human capital,
on the one hand, and increased trust and social capital between different (social
science and natural science) disciplines, on the other hand. If the discourse be-
tween the different disciplines could start owing to the STIR study, the incorpora-
tion of the RRI would be more effective.

5.3. General findings for STIR in an Eastern European setting

The pilot projects were implemented in research groups financed publicly. There-
fore, the following results we mention are mainly true for these kind of research
projects. We assume that STIR would have different results in the case of private
research groups. The reflexive modulation can be observed in empirical stud-
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ies conducted in developed countries but current study shows that STIR has de-
monstrable but limited effectiveness in an Eastern European setting. The tools
of STIR can be utilized as in developed areas, however, there may be a need
of a methodology-development to reach the level of deliberate modulation. The
examples of reflexive learning and changes in practice tend to be based on first-
order reflexivity, which involves more efficiently accomplishing predetermined
goals and values, rather than second-order reflexivity, which involves question-
ing predetermined goals and values. However, the application of the method in
the transition countries is influenced by special features:

1. The context in which the researchers were socialized (ex-Soviet environ-
ment) influenced their decisions.

2. Researchers show a limited understanding of the broader innovation system.

3. Researchers only recognize direct costs and benefits.

4. All the above mentioned changes required an inordinate amount of time
discussing basic social, ethical and economic issues of science and technology
that would be more familiar to scientists in developed countries.

Thus the RRI readiness of these countries is much lower than of the developed
countries, so the introduction of RRI should start on the ground level in many
transition countries. We suggest the following:

1. Extension of the examination period during the STIR methodology. A pos-
sible solution is that the examination period would be preceded by a Step Zero,
which targets to balance these deficiencies.

2. Integration of economic aspects during the introduction of RRI (“internali-
zation of externalities”). In initial phases of RRI introduction, public authorities
and business support organizations should consider providing funding tools to
support RRI introduction.

3. Extension of the STIR methodology. The STIR project should be carried
out not only with researchers but also with principal investigators, or we can train
them to the STIR methodology so they can carry out the STIR in their research
group, which could result in a more sustainable condition.

4. Improving the knowledge on the keys of RRI and the abilities of the STIR-
investigator or employing more STIR-investigator of different fields.

6. CONCLUSIONS

In this study, we tried to identify how the integration of the responsibility dimen-
sion of responsible innovation activity can be realized, and what special challeng-
es we have to face in the Hungarian innovational environment. We conducted two
empirical pilot researches based on the STIR methodology in natural science lab-
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oratories at the University of Szeged. The characteristics that were identified by
previous projects concluded in developed countries could also be identified in the
Hungarian innovation environment. We found relevant changes in the research-
ers’ thinking and behavior. Reflexive learning was identified as well as value
deliberation, furthermore, the awareness regarding their decisions increased and
the ad hoc characteristics of their work decreased. We identified the specifica-
tions of the Hungarian innovation system, which influence the possibilities of the
implementation of responsible innovation: support-driven innovations, obsolete
research and development infrastructure, daily survival problems of innovators,
the importance of informal connections.

In summary, we realized that STIR is able to support reflexive learning and
practical changes in the characteristics of the Hungarian (and to some extent of
the Eastern European) environment but the method should be adapted to fit the
Eastern characteristics:

» Lab-level: Follow the general process of an STIR study, but extend the ex-
amination period by an initial preparatory phase.

* Policy-level: Work with policy makers to create incentives for researchers to
be more aware of and responsive to broader and longer-term societal dimensions
of innovation.

However, there are some limitations of the research and numerous questions
were raised which can be a basis for further research. Results of the STIR projects
highly depend on the skills of the embedded humanist. It is clear that if he or she is
an economist, the economic issues will be emphasized during the on-site research,
while if the humanist is an ethical expert, the ethical concerns of the research
would be in the focus. Furthermore, our two pilots were employed in South-East
Hungary, however, it is shown that the innovation system is a bit different in the
surroundings of Budapest and in Western Hungary. In order to be able to conclude
more general findings, it is worth working in labs in other parts of Hungary, too.
In the long-run, it would be also useful to compare the results of STIR-pilots con-
ducted in the neighboring countries of Hungary. Moreover, the long-term impacts
also should be analyzed and re-visits to the STIR-labs are required.
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