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1. To discuss the concept of Responsible Innovation at the firm level 
identifying its main characteristics and conceptual dimensions. 

2. To argue for the application of behavioral norms perspective in 
responsible innovation implementation.  

3. To conceptualize the key elements and their interrelationship depicting 
the implementation of Responsible Innovation at the firm level.  

4. To develop a conceptual framework for the implementation of 
Responsible Innovation at the firm level based on the behavioral norms 
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approach and the networked nature of the firm’s internal and external 
environments.  

5. To empirically test the framework revealing the implementation of 
Responsible Innovation at the firm level in Lithuania.  

Based on the results of the systematic and comparative scientific 
literature analysis, the main characteristics and conceptual elements of 
Responsible Innovation in the business context were identified. 
Previous studies have focused on the macro level of RI by examining 
the governance of RI from the public governance perspective. This 
study thus challenges the dominant research tradition and extends 
research focus on the micro level (firms) of RI in the business sector. 
The study introduces a new approach of behavioral norms for the 
analysis of RI implementation at the firm level that combines both 
normative and processual approaches of Responsible Innovation.  
A newly conceptualized and theoretically grounded conceptual 
framework for Responsible Innovation implementation occurring in 
the networked nature of the firm that highlights the role of firm’s 
external stakeholders and integrates relations between innovation 
orientation towards Grand Challenges, decision-making, and 
responsible innovation activities was developed.  
The methodological novelty of the research is related to the applied 
pragmatism approach in the development of research methodology 
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that is based on the original mixed method research strategy with the 
purpose of complementarity.  
To the author’s knowledge, this thesis is one of the first quantitative 
studies that examines RI implementation at the firm level. So far, the 
public sector and academia gained most of RI scholars’ attention, 
while the business sector was less examined.  
This study also contributes to the operationalization of RI activities at 
the firm level. The thesis challenges traditional RI activities originally 
called as dimensions, i.e. anticipation, inclusion, reflexivity, and 
responsiveness, established by Stilgoe et al. (2013) and after careful 
deliberation adopts only anticipation, reflexivity and responsiveness in 
the business sector. The inclusion activity was not eliminated but 
rather understood as an integrative part of anticipation, reflexivity, and 
responsiveness. Finally, according to the quantitative results, RI 
activities (anticipation, reflexivity, and responsiveness) are highly 
interrelated and should be understood as a unidimensional construct.   
 

The research instrument can be applied in empirical research seeking 
a deeper understanding of the phenomenon of implementing 
responsible innovation at the firm level, as well as reasoning practical 
solutions for managers in innovative firms.  
The prepared research methodology of implementing responsible 
innovation could be used as a background for innovative firms to learn 
about the implementation of responsible innovation and to scale up 
their innovative activities towards RI implementation. 
On the basis of empirical qualitative and quantitative research results, 
explicit managerial and policy recommendations are proposed to 
foster responsible innovation implementation in firms. 
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1. THEORETICAL REASONING OF IMPLEMENTING RESPONSIBLE 
INNOVATION IN A FIRM 

1.1.  Conceptual foundation of Responsible Innovation 

1.1.1. Conceptual development of Responsible Innovation 
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Table 1. Definitions of Responsible (Research and) Innovation 
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Table 2. Main characteristics of RI phenomenon (Authors own elaboration) 

1 For a detailed overview of conceptual overlaps and differences between the concepts, 
see Lubberink et al. (2017) 
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1.1.2. Responsible Research Innovation and Responsible Innovation 
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1.1.3. Evolution of Responsible Innovation and Related Concepts 
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Table 3. Comparison of RI and related concepts 
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1.1.4. Analysis of responsibility approach for Responsible Innovation 

Prospective responsibility. RI is oriented to not only sanction or prevent 
the negative consequences of innovation but also to manage the 
innovation process in accordance with societal values. 
Proactive responsibility. The aim of RI is to go beyond the existing legal 
regulations and anticipate the possible consequences of innovation and to 
use it as a positive driver for developing new innovative solutions that 
can better serve societal needs.  
Collective responsibility. The research and innovation development is 
understood as a process with shared roles and functions of different 
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stakeholders. The collective research and innovation governance process 
should lead to more ethically acceptable, socially desirable and 
sustainable outcomes. 
Plural responsibility. In RI, responsibility takes place in different 
dimensions, such as political, legal, ethical, and economic.  
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1.2. Conceptual dimensions of Responsible Innovation 

Figure 1. The conceptual distinction in research on Responsible Innovation 

1.2.1. Responsible innovation as a normative goal 
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1.2.2. Responsible innovation as a normative process2 

2 The subchapter is based on the author’s publication: Ceicyte, Jolita; Petraite, Monika. 
Networked responsibility approach for responsible innovation: perspective of the firm // 
Sustainability. Basel: MDPI AG. eISSN 2071-1050. 2018, vol. 10, iss. 6, art. no. 1720, p. 1-
15. DOI: 10.3390/su10061720. 
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Figure 2. Overview of the overlap of the original RI activities and tools (Adapted 
from Stilgoe et al., 2013) 
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Table 4. RI activities, their descriptions and advantages in the business context 

•

•

•

•
•

•

•

•
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1.2.3. Defining the Research Gap  



41 
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Table 5. A summary of the research focus of the dissertation 

1.3. Towards a conceptual framework for RI implementation in the firm 

1.3.1. Decision-making dimension of Responsible Innovation 
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Table 6. An analysis of the importance and relationship of decision-making and RI Process  
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Table 7. An analysis of the importance and relationship of decision-making and RI Norms  
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1.3.2. Behavioral norms perspective for Responsible Innovation Implementation 
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1.3.3. Main elements of Responsible Innovation Implementation 
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Figure 3. Research model 

1.3.4. Networked nature of Responsible Innovation Implementation 
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2. METHODOLOGY FOR THE ANALYSIS ON THE IMPLEMENTATION 
OF RESPONSIBLE INNOVATION IN A FIRM  

2.1. Pragmatism as a research approach 



58 

2.2. Mixed methods research design 
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2.2.1. Qualitative Study  

1) firms are R&D intensive; 
2) some of the Grand Challenges are reflected and integrated into the 

innovation orientation of the firm; 
3) firms are awarded as being successful in innovative activities and being 

exemplary in sustainability and/or corporate social responsibility by 
national institutions; 

4) firms state their responsible orientation towards innovative activities in 
firms’ strategy, mission or vision; 
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5) firms’ innovative activities are based on standards, regulations, or codes 
of conducts; 

6) firms are open to society and/or cooperating with civil society; 
7) firms operate in various types of networks during their innovation 

implementation; 
8) firms collaborate with a variety of external stakeholders during their 

innovation implementation.  
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2.2.2. Quantitative Study  
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Table 8. Operationalization of the research model constructs (Innovation orientation towards 
Grand Challenges) 
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Table 9. Operationalization of the research model constructs (Decision-making constructs) 
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Table 10. Operationalization of the research model constructs (Anticipation, 

Reflexivity and Responsiveness constructs) 
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3. FINDINGS OF THE EMPIRICAL RESEARCH ON RESPONSIBLE 
INNOVATION IMPLEMENTATION IN A FIRM 

3.1.  A Qualitative Analysis of the Networked Nature of Responsible Innovation 
Implementation in Medical Engineering Firms 
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Table 12. The main elements of Responsible Innovation manifesting in case study firms 
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Table 13. External stakeholders during the responsible idea exploration phase 
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Table 14. External stakeholders during the responsible innovation implementation phase 
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Table 15. Institutional decision-making aspects during RI implementation 
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Table 16. Ethical decision-making aspects during RI implementation 
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Table 17. Techno-economic decision-making aspects during RI implementation 
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3.2. An analysis of Quantitative research results on Responsible Innovation 
Implementation in Innovative Firms in Lithuania 
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Figure 6. Contribution to Grand Challenges during Innovation development, means 

Q20_1. To contribute to mitigating the global
warming

Q20_2. To contribute to solving energy, water and
food preservation problems

Q20_3. To contribute to solving sustainable
economic growth problems

Q20_4. To contribute to solving health issues

Q20_5. To contribute to solving ageing society
problems

Q20_6. To contribute to solving social exclusion
and discrimination problems

Q20_7. To contribute to solving privacy issues of
society

Grand Challenges, means
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Figure 7. Determinants for Decision-making during RI implementation, means 

Q23_1 [During the process of innovation] … we 
take the opinion of our innovation partners and 

stakeholders into account

Q23_2 … we take in to account the prevailing 
opinion of society

Q23_3 … we take in to account institutional 
regulations and standards

Q23_4 … we follow our internal ethical standards 
in the innovative activities

Q23_5 … we choose innovation partners by 
considering their ethical standards of activities

Q23_6 … we choose innovation partners by 
considering the competencies that we lack in our 

organization

Q23_7 … we choose innovation partners by 
considering the technological compatibility

Q23_8 … we choose innovation partners by 
considering the socio-technological compatibility

Determinants for decision-making, means
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Figure 8. RI activities, means 

Q24_1. We consider possible consequences of
innovation from a long-term perspective (more…

Q24_2. We anticipate possible ethical, ecologic,
economic, and social risks of innovation

Q24_3. We develop a few possible scenarios of
innovation development

Q24_4. We evaluate the whole life-cycle of the
innovation with regard to the environment and…

Q24_5. We are transparent while evaluating
possible risks of innovation

Q24_6. We openly discuss about threats and limits
of our innovation within an organization

Q24_7. We are dealing with incompatible values
for the benefit of the environment and society

Q24_8. We integrate relevant stakeholders into the
innovation process

Q24_9. We are transparent towards innovation
partners and stakeholders about the content of…

Q24_10. We adjust our innovation for the
environmental and societal benefit accordingly…

Q24_11. We provide feedback for the innovation
partners and stakeholders what is done (or not)…

RI activities, means
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Table 19. Modified constructs of Decision-making  
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Table 20. Modified constructs of Responsible Innovation activities 
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Figure 9. Modified research model 
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Table 22. Indicator reliability, Composite reliability and Convergent validity 

λ ≥ ≥ ρ ≥ ≥
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Table 23. Correlations and Discriminant Validity (Note: Bold numbers illustrate the squared 
root of AVE) 
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Table 24. Cross-Loadings of the Constructs  

 
Grand 

Challenges 
Institutional and 

ethical DMN 
Techno-

economic DMN 
RI activities 

 0.758 0.213 0.147 0.306 
 0.774 0.241 0.230 0.343 
 0.841 0.327 0.317 0.517 
 0.804 0.261 0.152 0.331 
 0.808 0.273 0.202 0.368 
 0.818 0.340 0.258 0.444 
 0.185 0.698 0.457 0.427 
 0.259 0.679 0.344 0.277 
 0.327 0.664 0.335 0.327 

 0.205 0.777 0.505 0.385 
 0.301 0.807 0.548 0.544 
 0.113 0.411 0.729 0.408 
 0.226 0.416 0.864 0.423 
 0.311 0.613 0.818 0.534 

 0.428 0.381 0.417 0.774 
 0.459 0.434 0.490 0.792 
 0.399 0.375 0.425 0.719 
 0.456 0.333 0.333 0.727 
 0.431 0.459 0.512 0.859 
 0.250 0.463 0.447 0.660 
 0.477 0.456 0.401 0.827 
 0.460 0.409 0.464 0.800 
 0.216 0.520 0.442 0.739 
 0.387 0.472 0.439 0.825 
 0.292 0.388 0.483 0.779 
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Table 25. Heterotrait-monotrait ratio 

Table 26. Inner VIF values 
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Table 27. Evaluation of the Structural Model 
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Table 28. The status of hypotheses 
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4. DISCUSSION 

4.1. Discussion of the Research Findings 
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4.2. Contribution to Theory 
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4.3. Managerial Implications 
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4.4. Policy implications 
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4.5. Limitations and Prospects for Future Research 
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CONCLUSIONS  

1. Responsible Innovation is understood as a democratic, inclusive and 
transparent innovation process during which firms address issues related to Grand 
Challenges, engage with their stakeholders and collectively seek to come up with 
innovations that have a positive added value for the society and environment.  

2. RI is understood as a construct formulated by two conceptual dimensions, 
i.e. normative and processual.  

3. Decision-making is argued as a missing link in the holistic understanding 
of responsible innovation implementation.  
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APPENDICES 

The goal and the topic are presented for the 
informant. Responsible innovation concept is 
presented and explained.  
What was the reason and how was the firm 
established?  
What kind of innovative products are you 
developing?  
What was the main motive or stimulus for 
your innovative product?  
Could you describe how the most successful 
innovation in your firm was developed?  
How do you decide which innovative idea 
should be implemented?  
What are the internal or/and external 
requirements for the innovative products you 
create?  
Could you describe how responsible 
innovation is implemented in your firm until 
it is commercialized?  
How do you ensure the highest quality of 
responsible innovation implementation in the 
firm? 
 What environmental aspects/issues related to 
innovation and its implementation do you 
consider?  
What social aspects/issues related to 
innovation and its implementation do you 
consider?  
What ethical aspects/issues related to 
innovation and its implementation do you 
consider?  
What are the determinants influencing 
decision-making during responsible 
innovation implementation?  
How do you choose the most important 
decision-making aspects during responsible 
innovation implementation?  
How do you balance between pragmatic and 
responsibility aspects during innovation 
implementation? 
What kind of external stakeholders are 
participating or are integrated into the 
responsible innovation implementation?  
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How do you choose external stakeholders for 
collaborative responsible innovation 
implementation?  
What are the determinants for the selection of 
external stakeholders you collaborate?  
How do you collaborate with your external 
stakeholders?  
A gratitude for an interview is expressed. 
Also, the possibility for a follow-up is 
inquired.  
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