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Abstract  The need to adopt an ethical attitude in 
Research and Innovation (R&I) is growing with the 
increasing power of scientific and technological 
developments and the huge impact they can create on society 
and environment. However, the effects of research and 
innovation are difficult to predict and this makes quite hard 
to inspire a priori the action of researchers and innovators 
towards credible objectives of social benefit. The paper puts 
forward some new arguments about the feasibility of a 
responsible research and innovation approach applied to the 
grand challenges, namely the strategic issues of universal 
relevance like food and water safety, sustainable mobility, 
global warming. It is shown how grand challenges can foster 
a responsible attitude in R&I due to their specific nature and 
the level of social involvement they demand. Key enablers of 
the responsible approach are the integration of social 
disciplines since the design of the R&I Projects and the 
association of renewed education models to the R&I 
initiatives conceived according to responsibility criteria. 
Two examples, taken from the innovation topics arising 
respectively in sustainable energy and heating sectors 
support the abstract considerations.  
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1. Introduction 
According to common sense, responsibility is the spirit 

that should inform the action of any rational person towards 
his neighbour. Throughout all mankind history, the term 
responsibility has been associated to a number of different 
cases. Scientific and technological development has 
significantly enlarged the variety of circumstances where the 
principle of responsibility is called into question. Research 
and Innovation (R&I) are the key development factors and 
the boosters of the ever growing and globalised process of 
goods production and consumption. So, the effects of any 

R&I action, the associated responsibility and the significance 
of neighbour may become extremely wide in both space and 
time dimensions. As a result, a profound dilemma is 
emerging about R&I initiatives: they may at the same time 
guarantee the wellbeing of our society and threaten the 
sustainability of the planet, hence the life conditions on 
earth. 

The concept of responsibility has been extensively 
challenged in the last century. In the late seventies, Hans 
Jonas has produced a valuable philosophical construction in 
relation to the huge power of technology and the imperative 
for advanced societies to be aware of and accountable for the 
consequences that an irresponsible use of technology can 
produce [1]. 

Today more than ever, human communities are facing the 
urgent need to transform social and economic processes in 
order to ensure at the same time environmental sustainability 
and social prosperity. The scientific community must be 
conscious of the fundamental role it can play in such a global 
challenge and humble enough to recognise that all 
dimensions of society have to become essential actors of 
these transformations. 

The European Union is looking at the R&I function under 
a more and more comprehensive horizon. Societal and 
environmental objectives are now complementing 
knowledge creation and competitiveness aims of the 
Community and this is visible in the European policies and 
R&I supporting measures. Furthermore, in the last decade 
the Union is devoting a considerable attention to the issue of 
Responsible Research and Innovation (RRI) [2] and the 
responsibility criterion is deeply embedded in the Horizon 
2020 Programme, where smartness, cohesion and 
sustainability values are viewed as essential components of 
the economic and social development. Along this line, 
responsibility in R&I should adopt and pursue values like: 
social engagement, creative learning, accountability in the 
choices. And the society should be able to govern the 
evolutionary processes according to these principles [3]. 
Quite similar institutional attention is manifested in all the 
industrialised areas, see for instance [4], [5] and is growing 
significantly in the developing countries. The issue of how to 
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translate the above values in concrete measures has been 
extensively studied and for instance, in [6] the assessment of 
some alternative R&I policies and their potential impacts has 
raised the need to re-enforce the responsibility character of 
the Community through suitable policy measures. On the 
same wave, the ethical considerations have been put in 
relation to regulatory and policy aspects and the values of a 
balance between socio-cultural diversity and the share of 
benefits through an inspired governance of scientific 
advances have been asserted [7]. 

An amazing number of scholar papers and books have 
supported these fundamental positions and have created a 
valuable background of new concepts, classifications and 
models around the responsibility in research and innovation. 
The following conjectures are constructed over this basis and 
the relevant references are recalled along the discourse. This 
paper addresses, with a reflective spirit, two central aspects 
of responsibility in R&I, in the framework of Grand 
Challenges (GCs), namely: the expectation building of a 
given social aim and the mechanisms through which such an 
expectation can be anticipated through RRI actions. Section 
2 deals with the source, the motivations and the 
methodological approach. Section 3 elaborates on the 
reasons why the GCs represent the easiest way to consolidate 
important aspects of responsibility in R&I and section 4 
shows the plausibility of this conjecture by considering a 
couple of innovation cases in energy and health sectors. The 
concluding remarks are reported in Section 5. 

2. Methodological Aspects 
The principles of responsibility have been explored by the 

Author on the basis of a long experience in the field of 
Information and Communication Technologies (ICT) and 
the consciousness of the growing role that these techniques 
are acquiring in the transformations of society-sensitive 
processes. The generic nature of ICTs is confirmed not only 
by the many sectors they can be applied to, but also by the 
range of different strategic perspectives that can be 
associated to their use. Staying at this strategic dimension, 
the potential of ICTs can be exploited either to rationalise [8] 
existing processes (e.g. digitalise a booking service) or, 
much more radically, to define completely new processes 
according to longer term visions. The latter case singles out a 
stronger intentionality and may generate significant impacts, 
up to affecting the cognitive mechanisms of individuals or 
the collective behaviour of a community. The so called 
sharing economy has grown on this constitutive character of 
the ICTs and has indubitably produced profound effects on 
modern society. 

But the intriguing circumstance is that these technologies, 
thanks to the virtualisation, modelling and networking 
functions they are able to expose, can contribute 
significantly to the construction of future perspectives and 
the evaluation of the joined innovation initiatives. These 
remarks on the relevance of ICT-based transformations and 

the abstraction power of ICT, represent for many ICT experts 
a natural way to view through different glasses the issues 
raised by the Grand Challenges and the ethical values that are 
called into question [9]. The GCs offer in this way a unique 
opportunity to gather under the same dilemma (RRI 
principles, policy and governance) forces coming from 
different experiences. 

The dual character of the ICTs is quite useful to tackle 
from a methodological point of view the following issues 
about responsibility. The intentionality of a potential 
innovation may in fact shape the character of a RRI. 

In this exercise, it is apparent that whenever a technology 
advance is used to understand the nature of the matter (e.g. 
sub-atomic laws) or the essence of a process (e.g. the 
stability conditions of a micro climate) the responsibility for 
such an action cannot be substantially questioned. Here in 
fact, the intentionality of the technology-supported research 
is to understand the phenomenon and possibly to bridle its 
behaviour in a formal representation. The relevant research 
action is far from offering some application evidence; hence, 
not only the claim to predict its consequences is unrealistic, 
but applying a rigid scrutiny to the action may threaten the 
research freedom and autonomy and raises the risk of 
narrowing its potential benefits. In this case, a responsible 
attitude should foster a public dialogue around the research 
object and a prompt contamination at the level of higher 
education, where the new issues and discoveries could be 
viewed on the watermark of the consolidated disciplines. 

Conversely, whenever the technology is used to 
manipulate either the natural matter or pre-existing processes, 
the social implications of the innovation action and the social 
consequences become more evident. And the need arises to 
choose the appropriate action according to ethical criteria. If 
the innovation action is more responsive to a 
responsibility-driven scrutiny, at the same time it is 
significantly dragged by market and business opportunities 
which are very seldom ethically inspired. In any case, this 
kind of innovation discontinuity is the one where a 
RRI-based policy should be more strongly pursued. Such a 
policy should address awareness, engagement and collective 
responsibility by fostering a diffuse understanding of the 
needs the innovation is expected to fulfil and a transparent 
evaluation of the potential impacts through the integration of 
scientific, economic and social cultures. 

The innovation initiatives tied to the Grand Challenges are 
indubitably manipulations of pre-existing processes or new 
solutions for the emerging social or economic needs. In this 
sense they deserve a renewed attention in the perspective of 
RRI. 

3. Responsible Research and Innovation 
in Grand Challenges 

As stated by the European Programme Horizon 2020 [10] 
the GCs address the variety of issues emerging along the 
society’s development path. Dealing with problems like 
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global warming, health and demographic changes, energy 
sustainability, water shortage, waste production and disposal 
cycles, mobility of humans and goods, requires radical 
changes of the relevant systems and processes. At both 
Union’s and Region’s level, the issues generated by GCs are 
faced in public research programs that in principle offer a 
concrete financial and cooperative base to develop a RRI. 

Looking at the European research framework, the paper 
puts forward some new remarks and proposals about the 
principles of a RRI discussed in basic articles by Stilgoe et al. 
[11] and Pandza, et al. [12] where the authors have 
developed the anticipatory approach as a way to face the 
responsibility issue which is also considered in recent EU 
documents [6]. 

The anticipation is an attempt to bypass the need to predict 
the social impact of a R&I action. In the discourse on 
responsibility, the prediction is expected to support the a 
priori scrutiny of the action-generated effects. However, it is 
universally recognised that such a claim is quite problematic, 
due to the number of unpredictable variables that may affect 
the outcome of the innovative action. Not only the prediction 
is a difficult exercise, but the a priori evaluation of its 
accuracy and confidence degree is almost impossible 
because of the time that inevitably elapses from the 
innovation design phase to the point when its effects can be 
measured. Moreover, the innovation action is generally 
modifying a complex process, subject per se to random 
conditioning factors and this makes the impact, if possible, 
even more unpredictable. 

The anticipatory approach, proposed by Stilgoe, et al. [11] 
and introduced in a more general form by Rosen [13], is 
supported by the existence of common and transparent 
objectives reflecting the social expectation about the issue 
tackled by the innovation action. As requested by the 
participatory character of democracy, all the social dynamics 
(scientific and social research, business, politics) should 
participate to the design of such expectation, as stated in 
Leydesdorf [14]. The anticipatory approach requires that all 
the agents involved in the innovation instance assume a 
collective responsibility about the innovation choice. 

In a way, this means embedding the unfeasibility of 
prediction into the collective character of responsibility. If 
considered in conjunction with the expectation that inspires 
backwards the innovation choices, this approach means 
shaping a desirable future (anticipation) through a 
responsible innovation rather than trying to predict the 
effects of a loosely directed innovation act. The prediction of 
the innovation effects resembles more a projection, carried 
out to evaluate to what extent the effects are moving towards 
the expectation. 

In the light of this background, the two key issues of the 
paper, namely the expectation building and the 
implementation of the anticipatory approach can be 
discussed. 

In the framework of GCs, the expectation is a dynamic 
representation of urban systems in a long-term horizon. The 
representation is backward inspiring the present choices and 

in the opposite direction it is absorbing the consolidated 
signals of the technological, economic and social progress as 
well as the lessons learned by the previous experiences 
(knowing the past is the only way to measure the effect of 
any action). The necessary participation of the Public 
Administration [15] is a guarantee that the expectation is 
more than an abstract description of aspirations, and it is 
rather offering a trace for anticipate their achievement in the 
social interests [16]. 

Building the expectation in the framework of GCs is also a 
way to connect directly the deliberation act to the aims of the 
research action, and to challenge the consistency of political 
choices in terms of innovation outcomes to be consolidated 
(exploitation) and the way adopted to do so (model). This 
may substantially help in overcoming the present limits of 
politics in deliberation and on deliberation considered in [17]. 
The transformations induced by GCs are experienced locally 
and locally re-defined according to the social acceptance. It 
is in the local dimension (city, village, rural community) that 
the culture is nurtured also taking into account the new 
challenges. The local dimension is where the expectation can 
be built with the highest degree of social awareness and this 
is an additional element suggesting to use GCs as the terrain 
where responsibility can grow.  

When tackled through an anticipatory approach, GCs can 
create favourable conditions to grow social involvement and 
reflexivity and they can significantly contribute to 
consolidate new models of knowledge creation and 
education.  

The transformations to be anticipated under the umbrella 
of a collectively defined expectation are naturally favoured 
by the social character of the innovation driven by GCs. But 
there is a stronger element fostering a responsible attitude 
through an anticipatory approach in GCs: the circumstance 
that the needed transformations would simply not be possible 
without a new level of social involvement (engagement, 
responsiveness) and a profound identification with the 
common aims. This very pragmatic need is conveying the 
transformation efforts in the same direction addressed by a 
responsible R&I: an unexpected reinforcement of the 
relevant policies.  

Economy and Sociology of GCs reflect the anticipatory 
model: the innovation issues of today are inspired by the 
expectation and, at the same time, the innovative changes 
create new knowledge (coded and tacit knowledge) and new 
behaviours which contribute in turn to the continuous update 
of the expectation. This is mirroring the definition of 
reflexivity [18]. In fact, in this context, the circular 
interaction between the innovation issues and the current 
innovative changes through the expectation, leads the issues 
themselves and the R&I design to depend on the innovation 
outcomes. Reflexivity tends to be a natural characteristic of 
any innovation process driven by GCs. 

Grand Challenges raise research issues and speculative 
processes that are not (yet) framed into consolidated 
disciplines [18]. This kind of research is in fact so much 
dependent on the context in which the social transformations 
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are expected to take place that elements of tacit knowledge 
cannot be disregarded in the design and execution of the 
investigation process. In addition, this research is 
trans-disciplinary in a double sense. On the one hand it 
requires that scientific, economic, social and humanistic 
disciplines share a common responsibility in setting-up and 
conducting the innovative initiatives, on the other hand, the 
success and the value of the action depends much more on 
the ability to orchestrate the various actors (effectiveness of 
the ensemble) rather than on the effectiveness of any singular 
discipline. The latter concept is familiar in mathematical 
studies of complex systems and non-linearity; in economic 
studies concerns the composite production chains; in the 
field of innovation models reflects the open and user 
innovation models. The limited space the publishing context 
offers to this kind of new speculations compared to the width 
of magazine, journals and conferences offered to the 
canonical disciplines cannot be an obstacle in the process of 
fostering the creation of this kind of knowledge at both 
research and education levels. 

The education in particular should deserve greater 
attention within the responsibility framework in Grand 
Challenges. The key choice in this respect is to associate 
higher education courses embedding the responsibility 
values to the R&I programs dealing with GCs. These courses 
should be radically re-directed according to the emerging 
knowledge-creation mechanisms and draw attention to 
responsibility tangles. This sort of cognitive congruence is a 
catalyst of responsibility along the social transformations. 

Both the reference to a shared expectation and the 
anticipatory approach prefigure a continuous presence of 
social forces and social disciplines in the R&I process. In 
GCs, this may foster the public and informed discourse about 
generic technologies like e.g. ICT and nanotechnologies [17]. 
In fact, the elaboration of potential solutions for GCs issues, 
confines to a comprehensible subset of cases the field of 
potentially countless applications these technologies can 
give rise to, and gives a preliminary substance to the 
potential effects of these applications. 

Summarising, it is through the sense of engagement and 
responsiveness that the community builds-up its future and 
plays an active role in the development process. So, the R&I 
issues generated by the GCs, can help answering the basic 
question raised by a responsible approach : why do we want 
to realise this innovation and how? And this in alternative to 
the more conventional argument: let’s try to predict where 
the actual trends will bring us in order to be ready to adopt 
the most suitable innovations. 

4. Applications and Examples 
A couple of examples may help to understand the unique 

opportunity the Grand Challenges represent on the path 
towards a RRI. The examples address two sectors 
undergoing radical, R&I-based transformations with a 
significant impact on society: sustainable energy and health 

processes. 
In the last few decades, the growing environmental issues 

have brought the industrialised countries to foster the 
development of renewable energy sources by adopting new 
regulations and economic incentives. The growing density of 
renewable energy sources is now substantiating the move of 
the energy paradigm from centralised solutions, where the 
energy is produced by high capacity generators and 
distributed as far as the final user, to decentralised systems 
where some renewable energy (from sun, wind, biomass) is 
produced, transformed, exchanged and used locally. 

The energy community, the configuration that best suits 
the emerging paradigm, is becoming feasible thanks to new 
norms and technological advances on energy production and 
storage [19]. An energy community is a set of energy 
users/producers adopting a common solution to fulfil their 
energy requirements by gaining economic and 
environmental benefits. The community principles, namely 
resource sharing and integration of needs, produce a surplus 
of value compared to the total value achieved through 
individual configurations.  

From a pure technical view, the dilemma to be resolved in 
order to maximise the community benefit is how to deal with 
two random (and basically unpredictable) functions: the 
energy demand and the energy production the community 
exhibits in any instant (see Figure 1). Unfortunately, these 
two functions do not fit: the demand is produced by the 
unaware community members acting as energy consumers in 
that instant and the renewable energy is produced by sources 
(e.g. sun, wind), obeying natural laws which are on turn 
unaware of the community’s needs of energy. Some actions 
can lead the two curves to fit: importing (buying) or 
exporting (selling) energy to the network; storing energy for 
a subsequent use (when energy is produced in excess); using 
energy previously stored for the community needs. In this 
framework, adopting the real time control actions able to 
optimise the community benefit is quite a difficult task and its 
solution can be faced through a significant R&I effort by a 
suitable assortment of energy engineers, mathematicians and 
information technology experts.  

But the intriguing circumstance is that the problem can be 
radically shuffled if the behaviour of energy consumers is 
considered (as it should be) as variable of the overall 
question. The level of engagement and responsiveness of the 
community members make them available to either adopt a 
more frugal use of energy or accept a time shift of the energy 
they intend to use. This further variable of the optimisation 
problem requires that the social sensibility and the tools to 
encourage it are taken into account since the community 
design phase and continuously monitored or tuned along the 
community operations. Hence, the community members need 
to be aware in advance of the aims of the coming innovation 
(expectation); their active role represents a necessary 
condition for the collective success of the innovation 
discontinuity and in addition, the solution requires that a 
strong multidisciplinary approach is put in place. The energy 
community is a small scale, though a complete proof of how 
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the anticipatory approach can inspire the social 
transformations in the framework of grand challenges. 

 
Figure 1.  Energy community, configuration and demand-production 
curves 

The importance of literacy and involvement in energy 
saving has been demonstrated in a wide number of 
experimentations and in some cases these attitudes resulted 
in a truly renewed users’ behaviour. Many experimental 
programs proved that the behavioural factors in energy 
savings may account up to 50% of the energy reduction [20]. 
In all the cases, the level of awareness of the environmental 
issues, namely a future-oriented culture has been a key 
success factor, a point of social attraction and a guarantee for 
the stabilisation of the new practises [21]. A recurring 
characteristic of such experiments is the time-varying 
relationship between the influencing factors and the 
behavioural and energy consumption practises. Accordingly, 
education policies and collective conventions (social norms) 
must be reactive to these dynamics [22]. 

The savings obtained through community-based 
initiatives are quite promising and may reach figures of 20% 
reduction of carbon emissions. In many cases the most 
significant savings have been achieved through a pure 
informative (non-technical) intervention. A comprehensive 
scrutiny of the importance of a collective approach to the 
energy saving issues is given in [23] where a sensitivity 
analysis is performed about the “Low Carbon Communities”. 
Key elements for the effectiveness and the economic 
survival of these Communities are: the adoption of strategies 
for a wide systemic change (expectation), the Community’s 
engagement (awareness) and the learning activities 
associated to Community creation plans and operations. 
These elements are also reflected in the emerging policy 
proposals, focalised on normative, economic and political 
perspectives [19]. 

Some personal and technical factors may foster a 
responsible orientation of the R&I Projects. Personal factors 
are the environmental culture, values and social sensibility of 
the user/producer. Among the technical elements, a timely 

feed-back (real time metering) about the energy saved thanks 
to a behavioural discontinuity may be essential [24]. The 
effectiveness of such a feed-back is heavily depending on the 
level of reflexivity and consciousness the innovation act has 
been able to grow with the involved users.  

The effects of direct and indirect feedback to the user may 
produce energy savings ranging from 5% to 25% fully 
ascribed to the behaviour changes [25]. 

The health processes are quickly moving from an 
illness-based to a prevention and rehabilitation-based 
approach. This statement is far from being an empty 
keyword because it induces a number of radical 
transformations of the health systems. The practice of 
prevention does not apply uniquely to healthy people, it 
concerns also high-risk categories and may minimise the 
relapse probability for people who overcome the acute phase 
of a disease (second level prevention). Similar healthy 
approaches are based on reinforcement of abilities and 
rehabilitation cares in case of post-traumatic events and 
cognitive diseases like autism and senile dementia. 
Moreover, the progress of clinical and pharmaceutical care 
and the application of ICT-based mechanisms, are widening 
the proportion of population suffering from chronic diseases 
who, in spite of this, can conduct a normal life by adopting 
an healthy life style and performing directly some basic care 
functions possibly controlled from a remote medical site. 

These de-hospitalised forms of health care aim at 
improving wellbeing and widen the period of active life in 
the ageing perspective. They may also lighten the cost of 
public care and assistance that would otherwise become 
rapidly unsustainable due to demographic changes and the 
significant growth of elder population [26]. 

The above scenario is feasible thanks to the medical and 
technological advances, but an effective decentralised and 
personalised care strongly requires the patient to develop 
consciousness, literacy and self-management capabilities. So, 
the innovation of non-acute health processes does require 
that the health system users and care givers, up to the level of 
family components and assistance professionals are deeply 
engaged in the definition of the new procedures and 
responsive to their tuning needs along the operative phases. 

There is a strong evidence of the advantages that 
consciousness, self-management and literacy can produce on 
wellbeing. A comprehensive analysis of the incidence of life 
styles, and self-management on the health conditions for 
chronic diseases can be found in [27]. The self-management 
approach is particularly effective in chronic diseases, due to 
the multiplicity of causes, the unclear role of technology and 
the time-varying behaviour of chronicity compared to the 
cases of acute diseases [28]. A self-management approach is 
productive provided that it is practised within an 
interdisciplinary process, including psychological, 
biological and social interventions, and all this may work just 
in presence of individual ability, behavioural and emotional 
responses of the subject [29]. The same paper underlines the 
importance of contextual conditions for a full exploitation of 
self-management potentials (for instance, individual and 
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group-based approaches may achieve different results and 
imply different levels of economic sustainability). 

The benefits induced by an informed self-management 
approach range from an improved status in well-being 
(including the remission of depression and distress), 
self-efficacy, control of symptoms, patients’ knowledge. 
Moreover self-management reduces the pace of decline and 
the risk of relapses after an acute phase [30]. 

In any case, in order to produce durable benefits, these 
practises must enter permanently in the behavioural habits of 
the patient. For instance the diabetes self-management 
education can produce significant effects in the care of type 2 
diabetes, just after the completion of an education phase, and 
the efficacy of this behavioural intervention decreases if the 
education is not renewed at a sufficient pace [31]. 
Symmetrically, a patient-centred care approach has to be 
adopted from the clinical side and framed within suitable 
public health protocols [32]. 

Again, a responsible approach of the health-related R&I 
action should be constructed since the beginning on the 
multiplicity of disciplines and sensitivities concurring to a 
higher degree of wellbeing (from psychology to social 
science to clinical practise to engineering). 

5. Discussion and Concluding Remarks 
The two innovation examples on sustainable energy and 

health processes demonstrate how the anticipatory approach 
can encourage a responsible attitude in research and 
innovation actions whose success is strictly tied to the social 
involvement and consciousness. 

Whenever the innovation chances of a socially-sensitive 
process are just assigned to the enabling capability of a new 
technology, the risk of failures is quite significant. For 
instance, if the problem of energy saving at domestic level is 
seen as a pure question of technological improvements of 
plants and insulation, the investment cost may often exceed 
the economic advantages induced by the gained efficiency as 
Fowlie et. al. have recently pointed out [33]. This is also due 
to a rebound effect, which is leading the final energy users to 
a relaxed attention to the energy consumption in presence of 
some a priori and non-participatory guarantee offered by the 
purely technical renewal of plants. On the other hand, it is 
universally recognised that GCs are prefiguring a new kind of 
society, growing on the basis of a common perspective. Now, 
due to its systemic character, the transition cannot rely only 
on the growing technological power and its applications, but 
also on the new social models the democratic process will be 
able to distil. So, concepts like personal awareness, cultural 
growth, social cohesion, personal and collective liability 
should become key factors of the innovation dilemma and all 
the relevant disciplines have a fundamental role in that.  

In this way, we are moving from a standpoint where social 
involvement is considered to be a necessary factor for 
implementing technical innovation actions to a standpoint 
where social issues are native constituents of the innovative 

conjecture. 
The above considerations put forward the idea that grand 

challenges can create favourable conditions to experiment 
and consolidate a responsible attitude starting from the phase 
when the direction of the innovation action is established. It 
is apparent that any innovation facing a grand challenge is 
naturally looking at a background of potentially negative 
circumstances the action is expected to prevent (e.g. global 
warming, drop of welfare, corruption of the environment). It 
can be said that these circumstances will occur with a high 
level of confidence if current processes and behavioural 
habits are not discontinued. The knowledge of the negative 
circumstances and their likelihood support the need for an 
action and offer some criteria to choose ex-ante the most 
appropriate action among the many possible. 

The EU research strategies and the Regional plans based 
on structural funds are considering the social benefit among 
the objectives to be achieved by the candidate projects and 
frequently require that social bodies and social disciplines 
are involved. Indubitably these requirements encourage a 
responsible attitude of the participating partners, but they are 
still too feeble signals for the affirmation of a responsible 
R&I. In the EU and Regional projects dealing with the grand 
challenges, a more responsive attitude could be fostered 
through some practical governance rules. 

Firstly, social bodies and social disciplines should be 
allocated from the very beginning of the project and should 
play a central role in identifying the project’s objectives and 
the approaches to be adopted to achieve them. Too often, the 
innovation is fully driven by a technological or process 
advance and the social variables are just invoked as second 
order elements, by neglecting to consider them as primary 
research objectives. A more active role of social bodies and 
disciplines would assign each actor a greater responsibility 
about the effects of the innovation step and the inevitable 
innovation-tuning initiatives.  

Each partner of the project should be aware of the 
perspective driving the innovation action and should identify 
its work as a contribution to a collective aim. This attitude 
requires that the project governance is able to stress the 
benefits that a collective effort can generate for all the parties 
in case the project is successful. The leverage lies in the 
completeness of the innovation effects, which is guaranteed 
when the project requires that new models are explored in the 
business, social behaviour and educational dimensions. 

The above cases can support a RRI approach just if the 
project is well formed in terms of complementarity of 
partners, shared intentionality and clear guarantees of 
continuity and consolidation in case of success. The 
pre-commercial procurement of innovation fulfils (only) 
some of these requirements. 

Finally, it is important to recognise that higher and 
professional education can become an acceleration and 
anticipatory factor for RRI. To achieve this, the education 
forces (academia, research centres) taking part in an 
innovation program should allow that the new speculative 
issues the project is tackling permeate and possibly re-direct 
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the pedagogic schemes they are usually conforming to. In 
this way, a well-formed and well-governed project conveys 
at the education level the responsibility character and the 
consciousness of the coming innovation when it is still in the 
pre-market phase. The association between R&I and the 
education programs has been fruitfully experimented in the 
Programs of the European Institute of Innovation and 
Technology (EIT) and its Knowledge and Innovation 
Communities, acting on the European scale [34], [35]. There 
are even stronger reasons to adopt the same approach in the 
regional dimension where the innovation of 
socially-sensitive processes and the local education policies 
are (should be) part of the same public plan. 

Summarising, the grand challenges seem to offer 
interesting hints to face the RRI dilemma. In fact, the 
innovation projects they are urging embed societal needs in a 
natural way and stimulate the adoption of a collective 
responsibility through an anticipatory approach. A lot of 
theoretical and experimental work is still needed to fully 
exploit this potential in the framework of the common 
perspective created through the democratic process and the 
cultural advances of society. 
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