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Industrial Data Space 
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Data Driven Production 
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Economy 4.0 
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Society 4.0 Outlook 

Source: Ralf Wehrspohn, Fraunhofer Institute, Praha, Den Technologické agentury ČR, 20. 10. 2016 



OECD - NPR - New Production Revolution 
Andrew W. Wyckoff - Director for Science, Technology and Innovation at OECD 
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3D printing 
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World R&D performance - 
OECD Science, Technology and Industry Scoreboard 2017 

Source: https://www.keepeek.com//Digital-Asset-Management/oecd/science-and-technology/oecd-science-technology-and-industry-scoreboard-
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Artificial Intelligence –  
OECD Science, Technology and Industry Scoreboard 2017 
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Horizon 2020 - Structure 



Implementing 19 social Labs 
to analyse the FP 



Responsible Research  

and Innovation 



Responsible Research  

and Innovation 

Engagement: It implies that societal challenges should be framed on the basis of widely   
representative social, economic and ethical concerns and common principles on the  
strength of joint participation of all societal actors - researchers, industry, policymakers  
and civil society.  
 

Gender Equality: Addresses the underrepresentation of women, indicating that human  
resources management must be modernized and that the gender dimension should be  
integrated in the research and innovation content.  
 

Science Education: Faces the challenge to better equip future researchers and other  
societal actors with the necessary knowledge and tools to fully participate and take  
responsibility in the research and innovation process.  
 

Open Access: States that RRI must be both transparent and accessible. Free online access  
should be given to the results of publicly funded research (publications and data).  
 

Ethics: Requires that research and innovation respects fundamental rights and the highest  
ethical standards in order to ensure increased societal relevance and acceptability  
of research and innovation outcomes.  
 

Governance: Addresses the responsibility of policymakers to prevent harmful or unethical  
developments in research and innovation. The latter is a fundamental basis  
for the development of the rest of the dimensions” (European Union 2012)  



Responsible Research  

and Innovation 



Sociální Laboratoř 



Monitoring the Evolution and Benefits of 
Responsible Research and Innovation - MoRRI 

Source: Erich Griessler and the MoRRI Consortium  - Impacts of Responsible Research and Innovation – Findings form Case Study Program,   

IMPACTS: 

• Democratic: impact of 
RRI on the democratic 
and political system of 
society 

• Societal: various forms 
of impact of RRI on 
society in a broader 
sense 

• Economic 

• Science and Research: 
on the science and 
research system itself 
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Monitoring the Evolution and Benefits of 
Responsible Research and Innovation - MoRRI 

Democratic Societal Scientific Economic 

Involvement and participation 
contributes to citizen 
empowerment and more 
qualified decision-making 
(Smith, 2005; CS01, CS02, 
CS03, CS11, CS13). 

Including citizen knowledge 
into policy-making strengthens 
the democratic system (CS01, 
CS02, CS13; Newton and 
Geissel, 2012). 

However, unreflective public 
engagement (…) can close 
down vital debates in 
contentious areas (Stilgoe et 
al., 2014, p. 11). 

Public gains knowledge 
and competences, which 
again can lead to higher 
awareness and more 
openness towards 
certain topics (CS01, 
CS02, CS11, CS13, CS14). 

Debate/communication 
between actor groups 
leads to new actor 
coalitions, new networks 
and increased trust 
building – especially 
between powerful and 
marginalised groups 
(CS01, CS02, CS11, CS13, 
CS14). 

Addressing societal needs and RRI 
aspects leads to new and different 
research questions and outcomes 
(CS11, CS13). 

Participatory methods help to access 
previously unavailable data (e.g. 
Citizen Science) (CS02, CS13). 

Public engagement methods help 
researchers to acquire new skills 
(CS13). 

Improves higher education curricula 
(CS11, CS13). 

Inclusion of public into science and 
agenda setting (CS02, CS11, CS13). 

Public engagement increases 
sciences’ direct and indirect 
contribution to and exchange with 
society (Vargiu, 2014; CS13). 

Stakeholder involvement 
leads to cost-effective 
new outcomes and 
procedures (CS01, CS11, 
CS13, CS14). 

Public engagement 
mobilises additional 
research funding (CS02, 
CS11). 

Collective data collection 
and data usage generate 
cost savings (CS02, CS11). 

Knowledge can be 
generated about 
previously inaccessible 
areas (CS11). 

Public Engagement 



Source: Erich Griessler and the MoRRI Consortium  - Impacts of Responsible Research and Innovation – Findings form Case Study Program,   

Monitoring the Evolution and Benefits of 
Responsible Research and Innovation - MoRRI 

Gender Equality 

Democratic Societal Scientific Economic 

Including gender 
sensitive 
research could 
contribute to 
better policy 
making, but can 
be curtailed by 
lack of funding 
(CS19). 

 

To increase the share of 
female researchers and 
female researchers in leading 
positions in R&I is an intrinsic 
societal benefit (CS04, CS06, 
CS17, CS18). 

Society benefits from better 
targeted and diverse research 
and products for all of the 
population which has positive 
effects on different fields of 
society, e.g. in health (EC, 
2013; CS17, CS19). 

 

Addressing gender aspects in 
research leads to new and different 
research questions and outcomes 
(CS19). 

Diverse and inclusive scientific 
workforce is a benefit itself (Gilmer 
et al., 2014; CS04, CS06, CS17, CS18). 

Inclusion and diversity of 
researchers, teams, organisations, 
topics, and analysis lead to higher 
research quality and excellence (EC, 
2013; Lipinsky, 2014; CS06, CS17, 
CS19). 

New gender-aware curricula are 
developed (CS19). 

Involving different perspectives 
increases the quality of R&I and 
therefore improves products and 
company performance (EC, 2013; 
Catalyst, 2014; CS03, CS15, CS17, 
CS19). 

Products (e.g. medicinal 
products) that match better with 
every part of society save costs 
and create new markets (CS17, 
CS19). 

Includes untapped human 
resources and creates a more 
diverse workforce (Gilmer et al., 
2014; CS06). 
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Science Literacy & Scientific Education 

Democratic Societal Scientific Economic 

Scientifically literate 
policy makers can 
make better-informed 
decisions and are able 
to assess risks and 
benefits of research 
and innovation (CS10, 
CS13). 

Measures, promoting science 
literacy (information, training 
and participation) help 
society to better understand 
and participate in science 
(Miller, 1983; CS04, CS10, 
CS13). 

Both low and high ability 
students benefited from 
teaching, which contributes to 
an equal society in terms of 
chances for education (CS04). 

Science literacy and science education 
raise awareness for societal impact of 
science and technology (Miller, 1983). 

Better information improves the 
image of science in society and makes 
public debates on science more 
informed (CS10). 

Science literacy and science education 
increases the numbers of competent 
students and researchers qualified to 
conduct science (CS04) 

Science literacy and 
science education 
increase the number of 
a highly competent 
labour force (CS04). 
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Ethics and Governance 
Democratic Societal Scientific Economic 

Existing 
democratic 
institutions are 
strengthened 
or new ones 
are established 
(CS01). 

Instalment of 
new and 
transparent 
institutional 
practices 
contribute to 
trustworthy 
science as one 
basis for policy 
making (CS05). 

Trust-building and 
facilitation of 
communication 
between different 
actor groups 
(scientists, policy 
makers, stakeholders) 
through ethics 
activities (CS01). 

Safer and more 
sustainable research 
and development that 
reduces negative 
externalities, e.g. by 
reducing negative 
effects on society and 
negative impacts on 
the environment (CS15, 
CS16). 

Reputational gain and 
increase in trust in science 
and research (CS05, CS08, 
CS10). 

Increased funding chances 
because of improved 
reputation of scientific 
institutions and new 
funding opportunities 
(CS07, CS08). 

Change in scientific culture 
and new institutional 
processes (RIO; REC; CS07, 
CS08). 

Early-career researchers 
benefit from more open 
and transparent scientific 
culture (CS09). 

Litigation costs are saved because research 
misconduct is prevented and conflicts mediated 
early (CS08). 

Economic success also depends on fulfilling 
clients’ demands related to RRI. Compliance 
avoids potential business losses (CS15). 

RRI and ethics is perceived as inherent to the 
business purpose (e.g. products which use less 
energy and are sustainable)and has not to be 
justified by numbers (CS16) 

Addressing RRI issues and forming for that 
purpose new and broader networks can result 
in new clients/contracts (CS14). 

Development of new business cases and ideas 
(CS14). 

Saved costs because of risk assessments or 
sustainability assessment (CS14, CS15, CS16). 
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Open Access 

Democratic Societal Scientific Economic 

Not mentioned in 
the sample: It can 
be assumed that 
OA increases 
availability for 
data for policy 
debate and 
decision making. 

Not mentioned in 
the sample: Societal 
benefit of OA “a 
general media 
advantage with OA 
(…) which can be 
used as a proxy or 
pathway to 
indicated greater 
societal impact 
(Tennant et al. 2016: 
11). 

Sharing results, data, and knowledge can 
advance research and innovation (Costas, 
2013; Dallmeier-Tiessen et al., 2011; 
Davies, 2013). 

Higher visibility and recognition of 
scientists as authors and new publication 
opportunities (Dallmeier-Tiessen et al., 
2011; CS20). 

New patents (CS20). 

Open Access to data and knowledge 
benefits early-career researchers and 
young scientists (CS09). 

Sharing results, data, and 
knowledge can stimulate 
innovation and increase 
transparency (Dallmeier-Tiessen et 
al., 2011; Costas, 2013; Davies, 
2013; CS20). 

New patents (C20). 

New funding opportunities (CS16). 

Time savings from use of existing 
open data (greater efficiency) 
(CS20). 
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           Responsible Research and Innovation –  
           according EC 
 
-EC ambition in science technology and innovation policy practices 

-addressing societal challenges 
-generating smart, inclusive and sustainable economic growth for Europe 

-Societal objectives and values, associated with 
-high potential of societal benefit but also  
-risk, conflict and societal transformation 

Emerging STI policy paradigm increasingly seeks to complement traditional goals 
of economic competitiveness and innovation capacity with an ambition of 
addressing the so-called “Grand Challenges” such as health, sustainability and 
well-being. 
All societal actors - researchers, citizens, policy makers, business, civil society 
organizations - must work together during the whole R&I process aligning the R&I 
outcomes to the values, needs and expectations of European society. 
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The landscape of RRI and Innovation 



Holons in IoT 
• CPS – cybernetics physical systems, digital twins 

• Communication of holons, agents straight connected to machinery – 
goal orientation 

 



Virtual and Augmented reality 
• CPS – visual models of digital twins 

• Communication of agents - straight connected multilevel agents 
systems – vizualisation  

 



 New societal challenges – Japan   
production revolution – Society 5.0 

Strongly promoted by Council for Science, Technology and 
Innovation; Cabinet Office, Government of Japan 



www.tacr.cz 

Děkuji za pozornost 


