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1. INTRODUCTION 
Science, technology, and society are deeply entangled in the world we currently live in. 

New and emerging technologies have come to play an ever-increasing role in our daily 

lives as well as in the futures that we envision building. Scientific advancements and 

technological innovations are often hailed as the solutions to the grand challenges of our 

time, such as those related to climate change, health, security, education, inequality, and 

many more (Borup et al., 2006; Brooks et al., 2009; Felt et al., 2007). 

However, the rapid speed at which such technologies permeate our societies and 

environment has also sparked resistance and controversy (Bauer, 2002; Felt, 2015; 

Holm, 2017; Kearnes et al., 2006; Sykes & Macnaghten, 2013). What do we truly know 

about the actual impacts of technologies in-the-making, such as nanotechnology, genetic 

engineering, or artificial intelligence? Can they live up to their technological promises? 

Or will they generate effects that we as a society do not consider desirable at all? History 

has shown that technological innovation does not necessarily equate to progress for all 

(Brooks et al., 2009; Crow & Sarewitz, 2001). Controversies over nuclear energy (Taebi 

et al., 2012), genetically modified organisms (Kearnes et al., 2006), or social media 

algorithms more recently (Argenton, 2017; Matamoros-Fernández, 2017) exemplify how 

mismatches may arise between research and innovation (R&I) activities on the one hand 

and societal needs and values on the other. The products of R&I may therefore introduce 

new challenges or complicate existing ones.

In order to deal with the complexities that surround new and emerging technologies, 

calls have grown to better align the drivers and purposes of R&I with the values and 

expectations of societal actors. The last few decades have seen a series of intellectual 

and practical efforts being made to explore how alignment could and should be realized. 

A multitude of concepts, frameworks, and experiments have been developed over time 

and put to the test in both academic and policy-oriented settings (Conceição et al., 

2020). These include, among others, post-normal science (Funtowicz & Ravetz, 1993), 

Constructive Technology Assessment (Schot & Rip, 1996), transdisciplinary research 

(Thompson Klein, 2001), Anticipatory Governance (Barben et al., 2008; Guston, 2014), 

midstream modulation (Fisher et al., 2006), and upstream engagement (Wilsdon & Willis, 

2004; Brian Wynne, 2006).

In the last 10 years, Responsible Research and Innovation (RRI) has gained momentum, 

particularly at the European level (Burget et al. 2017; Owen et al., 2012; Ribeiro, et al., 
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2017; Schomberg, 2013; Stilgoe et al., 2013). RRI is a normative framework that attempts 

to unite moral philosophy and policy pragmatism, and was promoted by the European 

Commission through its embedment in the 80-billion-euro EU research and development 

program called Horizon 2020. The framework captures the ambition to create innovation 

processes that are inclusive of societal perspectives, attend to social, ethical, and ecological 

impacts of knowledge and technologies in the making, and can flexibly adjust their course 

of direction when needed (de Saille, 2015).  

In essence, one can understand RRI—and many of the concepts and frameworks that 

preceded it—as attempts to reconfigure the relation between science, technology, and 

society (for practical purposes, the term “science-society relationship” is used in thesis), 

moving away from technocratic interaction patterns to more democratic ones (Conceição 

et al., 2020). RRI is grounded in the idea that scientific activity does not take place in 

a neutral space; it harbors political dimensions. For example, research agendas are not 

purely determined on objective grounds but are based on value-informed considerations 

about what is important, relevant, risky, beneficial, and so on (Jasanoff, 2002; Pestre, 

2003; Sarewitz, 2015). In addition—and in contradiction to the dominant market-driven 

innovation paradigm—RRI assumes that innovation is not inherently good but that we 

need to think carefully about the direction in which we want to steer our research and 

innovation programs (Felt, 2017; Macnaghten, 2020). What world do we want to live in? 

What future do we want to build? And whose voice matters when we are constructing 

these? In answering those questions and in steering R&I trajectories, RRI sees a shared 

responsibility for scientists, innovators, and societal actors (Owen et al., 2012). This 

requires explicit stimulation of public dialogue and better involvement of stakeholders 

and citizens in the governance of science and technology (Irwin, 2014; Jasanoff, 2003; 

Stilgoe et al., 2013, 2014; Wilsdon et al., 2005).

Although the reconfiguration of the science-technology-society relationship functions as 

a central ideal in the RRI framework, its translation into the practice of R&I governance 

is a different story. Research has shown that RRI is prone to being reinterpreted in ways 

that solely reflect a business-as-usual approach to science and technology governance 

(see for instance Hartley et al., 2017). And although citizen and stakeholder engagement 

activities are growing abundantly in number, many such exercises still have the tendency 

to frame the relation between science, technology, and society in conventional ways, 

thwarting their democratic potential and preventing deeper collective exploration of the 

interactions between technologies and social life (Braun & Könninger, 2018; Kurath & 
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Gisler, 2009; Levidow, 2007;  Wynne, 2007). 

Challenges like these illustrate that the reconfiguration of the relation between science, 

technology, and society is not a straightforward exercise. It requires actors and institutions 

to translate broad theoretical notions into a (re)negotiation of roles and responsibilities 

in the specificity of actual practices. Delgado et al. (2010) have elegantly demonstrated 

how the implementation of theoretical ideals into “the complex realities of practice” 

inevitably results in tension and conflicts that require practical compromises (p. 15). 

Actors that wish to engage with RRI need to navigate the cultural and structural logics of 

their current surroundings while also attending to the new logics that RRI promotes (Felt, 

2017). Various scholars have claimed that there is a current lack of empirically informed 

knowledge about the practical and context-specific challenges that may constrain the 

implementation of democratic ideals and the framework of RRI (Forsberg et al., 2018; 

Marschalek, 2017). They therefore argue that more explicit analytical attention needs to 

be given to the challenges and questions that arise when shaping and negotiating RRI in 

the “muddy” context of real-world settings. Such challenges may, for instance, relate to 

(1) how and when one can most effectively engage citizens and stakeholders, specifically 

under conditions of scientific uncertainty or unfamiliarity with emerging technologies 

(Felt, 2014), (2) how to nurture and shape new roles amongst actors working at the 

science-society interface to mediate science-society interactions (Bherer et al., 2017b; 

Escobar et al., 2014), and (3) how to deal with market-, efficiency-, and competition- 

oriented cultures, funding schemes, reward systems, etcetera in R&I contexts, which seem 

to offer limited room for experimentation with new roles and responsibilities (van Hove 

& Wickson, 2017). 

In line with these authors, I argue that it is vital to step “into the mud” and better understand 

the real-world dynamics—both productive and unproductive—around the shaping of RRI 

in practice. This thesis therefore aims to gain insight into the practical requirements for 

and implications of reconfiguring the relation between science, technology, and society in 

an RRI way. Such insights may contribute to the identification of routes that can help close 

the gap between RRI and democratization theory on the one hand and R&I governance 

practice on the other.
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