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A B S T R A C T   

Societal challenges tend to be characterized by their multi-scalarity as problems emerge and co-evolve on 
multiple scales. Resolving these challenges requires innovators to navigate often conflicting considerations be-
tween multiple scales when dealing with complexity, uncertainty, and contestation. Innovators need to ground 
resolutions in local values and worldviews while simultaneously fitting these into global efforts to help drive 
systemic responses. Nevertheless, studies on Responsible Innovation commonly focus exclusively on a local or 
global scale. In this perspective paper, we explore rationales for these two prevalent but opposing approaches, 
and provide tentative insights into how multi-scalarity could be navigated by uniting scales through a hybrid 
approach. The paper proceeds by opening up research on multi-scalarity, and the geographical and relational 
aspects of Responsible Innovation in a broader sense.   

Responsible innovation and the multi-scalarity of societal 
challenges 

The academic discourse on Responsible (Research and) Innovation - 
hereafter ‘Responsible Innovation’ - focuses on anticipatory, inclusive, 
reflexive, and responsive approaches to “stewardship of science and 
innovation in the present” (Stilgoe et al., 2013, p. 1570). The European 
Commission and various researchers believe that these approaches have 
the potential to help resolve societal challenges (e.g., Genus & Stirling, 
2018; Owen et al., 2012, 2020; Schomberg & Hankins, 2020; Von 
Schomberg, 2013). As such, Responsible Innovation resonates with a 
broader discourse, also known as the third frame (Schot & Steinmueller, 
2018), that considers science and innovation important drivers for 
overcoming challenges like pandemics, climate change, and social 
injustice. 

Societal challenges frequently fall in the category of wicked prob-
lems (Rittel & Webber, 1973) and are characterised by their 
multi-scalarity (Wanzenböck et al., 2020). We understand 
multi-scalarity as an attribute that is both fixed (i.e., place-based and 
geographical) and fluid (i.e., relational and constructed; c.f., Born & 
Purcell, 2006; Brown & Purcell, 2005; Gibson-Graham, 2002; Massey, 
2004). It refers to the idea that wicked problems exist, unfold, and 
interact at multiple scales, and that ‘grand’ challenges are not contained 

but nearly always surpass geographical borders. An (in)action in one 
region may influence the conditions and capabilities of other regions 
(Jasanoff, 2013). Although uniform resolutions to these grand chal-
lenges may seem appealing, regions are affected by challenges in unique 
and unequal ways whilst the success of resolutions is context-dependant 
(Wanzenböck & Frenken, 2020). In addition, what is deemed respon-
sible in one region, may not be considered so in another. 

What is more, innovators design resolutions in unique local contexts 
while commonly assuming to create scalable resolutions that fit into 
global frames (Pfotenhauer et al., 2022). However, such local resolu-
tions often neglect global implications whereas scalable resolutions 
frequently obscure local diversities. Therefore, resolving societal chal-
lenges requires innovators to think both locally and globally when 
dealing with the complexity, uncertainty, and contestation associated 
with wicked problems (Farrell & Hooker, 2013; Wanzenböck et al., 
2020). 

In light of these challenges, this paper aims to draw attention to an 
important but largely overlooked question: How should Responsible 
Innovation deal with the multi-scalarity of societal challenges? 

Some scholars argue that the scale at which Responsible Innovation 
operates principally depends on the scale of its anticipated impacts 
(Fig. 1; Fitjar et al., 2019). Local (or global) impacts call for local (or 
global) anticipatory and reflexive deliberations. Although an 
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innovation’s impact is uncertain (Hoffmann-Riem & Wynne 2002), in-
novators make ex ante assumptions and decisions that influence the scale 
at which they expect to make an impact. The reasoning behind these 
scales plays a crucial role in dealing with multi-scalarity but has been 
largely overlooked in the discourse of Responsible Innovation – espe-
cially in the context of grand challenges. 

Two prevalent lines of reasoning involved in the ‘politics of scaling’ 
include the local reasoning and the global reasoning,1 each offering 
epistemic and normative advantages and disadvantages (Pfotenhauer 
et al., 2022). As we will discuss, local approaches are generally believed 
to be more grounded in local values and worldviews, while global ap-
proaches are associated with more collective and systemic responses. Let 
us first discuss arguments in favour of each approach, before exploring 
how multi-scalarity can be dealt with. 

Arguments favouring a local approach 

Various scholars plead for Responsible Innovation to be grounded in 
local contexts by drawing on local values and worldviews (e.g., Hooli 
et al., 2019; Koirala et al., 2018). This is likewise encouraged by the 
European Commission by reason of the subsidiarity principle that pre-
scribes to take decisions as close as possible to citizens (Wanzenböck & 
Frenken, 2020). Many European-funded projects on Responsible Inno-
vation have taken a local, regional, or territorial turn, e.g., TeRRIFICA, 
TRANSFORM, TetRRIS, and CHERRIES. Studies similarly adopted con-
cepts from regional innovation studies (Martikainen et al., 2021; 
Rehfeld, 2019; Thapa et al., 2019; Uyarra et al., 2019) such as regional 
innovation systems (Benneworth et al., 2019; Floysand et al., 2020), 
regional development (Barton et al., 2019), and Research and Innova-
tion Strategies for Smart Specialization (RIS3; Fitjar et al., 2019). 

Perhaps the most prevalent argument that support such an approach 
rests on the notion that societal challenges are contextual as they “affect 
places in different ways and to different extents” (Wanzenböck & 
Frenken, 2020, p. 56). Engaging with local stakeholders may help 

understand how they experience challenges in their unique way (Kerr 
et al., 2007) and thus benefits the ‘problematization’ phase of research 
and innovation (Franssen, 2022). Regions differ in how they make sense 
of problems and how they reason to resolve them (Jasanoff, 2013). For 
example, there are considerable differences in how regions conduct as-
sessments of emerging technologies (Delvenne & Rosskamp, 2021). 

In terms of resolutions, the distinctiveness of regions may obstruct 
their compatibility with standardized approaches. The implementation 
of resolutions takes place in unique contexts that are hard to grasp by 
conventional, often spatially distant, experts and policymakers (Mac-
farlane, 2003). In situ interactions stimulate learning as tacit knowledge 
is hard to obtain through ‘global pipelines’ that predominantly offer 
codified knowledge (Bathelt et al., 2004). Recognizing the heterogeneity 
of local publics helps understand the normative pluralism that would 
otherwise be homogenized (Pesch et al., 2020) and which is essential for 
constructive approaches to conflict resolutions (Cuppen, 2012; Ligtvoet 
et al., 2016). Engagement with locals furthermore contextualizes po-
tential ramifications by making them more concrete (Pesch et al., 2020). 
Local stakeholders do not merely enrich innovation processes, they may 
even propose resolutions themselves (von Hippel, 1986). Bottom-up 
resolutions tend to enjoy considerable support (Smith et al., 2014). 

In addition, reducing the scope of Responsible Innovation to a local 
scale tends to be more feasible than extending its scope to a global one 
(Fitjar et al., 2019; Lubberink et al., 2017). Local considerations are 
more homogenous than global considerations, and identifying and 
navigating these global considerations requires immense resources that 
many innovators do not possess. While global approaches usually 
require lengthy negotiations that generally reinforce dominant views or 
lead to inadequate compromises (Ludwig et al., 2021), local approaches 
may respond more quickly to urgent challenges that require radical 
resolutions. 

Ultimately, the uptake of local considerations enables innovators to 
resolve challenges according to context-specific values, worldviews, and 
conditions, which suggests that these local resolutions may be more 
aligned, effective, and socially desirable for local stakeholders. 

Arguments favouring a global approach 

Let us now turn to some prevalent arguments in favour of a global 
approach. A central argument supporting a global scale is that most 
societal challenges are not spatially contained. First, one region’s (in) 
action affects the condition of other regions (Jasanoff, 2013; Wan-
zenböck & Frenken, 2020). For example, how two adjacent regions 
individually respond to riverine (fluvial) flood risks can contribute 
directly to the flood safety of the neighbouring region. Second problems 
may emerge in one region as symptoms of supra-regional phenomena. 
For instance, local (coastal) flood risks can result from global climate 
change-induced sea-level rise. 

Responsible Innovation pleads for actors to become mutually 
responsive, and to bear a shared responsibility that is distributed 
amongst stakeholders (Owen et al., 2020; Van Oudheusden, 2014; 
Wiarda et al., 2021). It is precisely this geographically distributed nature 
of stakeholders that endorses global responses – stakeholders are not 
solely situated within one’s region. While the ‘Global North’ is generally 
deemed a driver of innovation (Florida, 2005, 2010), it is the ‘Global 
South’ that tend to be most vulnerable to societal challenges (Ludwig 
et al., 2021). Some scholars therefore argue that the Global North has 
the moral obligation to include the Global South in its innovation pro-
cesses (Schroeder & Kaplan, 2019). Taking responsibility for global 
challenges could avert a potential tragedy of the commons (Hardin, 
1968), and may even prevent maladaptive forms of problem shifting 
from one region to another (Magnan et al., 2016). 

Despite the place-dependant nature of know-how (Florida, 2005, 
2010; Heimeriks & Balland, 2016; Hidalgo et al., 2007), local knowledge 
may not adequately match the challenge at hand. Regions benefit from 
global innovation systems because the knowledge, actors, and capital 

Fig. 1. A multi-scalar approach to Responsible Innovation. Illustration adapted 
from Fitjar et al. (2019). 

1 We would like to stress that the notions ‘local’ and ‘global’ suffer from 
interpretative flexibility and that the ways these scalar layers are understood 
may very accordingly (Gibson-Graham, 2002). We nevertheless use these terms 
for matters of simplicity to enhance the understandability of the multi-scalarity 
dilemma. 
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needed to realize resolutions are globally distributed and thus surpass 
regional boundaries (Binz & Truffer, 2017). 

Furthermore, local approaches are frequently deemed to lack the 
capacity and scale needed to resolve grand challenges (Uyarra et al., 
2019). They are inclined to address low-level symptoms that fail to 
adequately address high-level problems, causing a societal challenge to 
“no longer shows its teeth before it bites” (Churchman, 1967, p. 141). 
What is more, ‘small wins’ only become effective once they accumulate 
as nodes in a larger network (Bours et al., 2021; Termeer & Dewulf, 
2019). Many scholars plead to meet ‘big problems’ with ‘big science’ 
(Ergas, 1987; Mazzucato, 2018a) because individual regions frequently 
lack the resources to resolve societal challenges comprehensively 
(Uyarra et al., 2019). The effectiveness of inter-regional responses partly 
stems from their economies of scale, spillover effects, and institutional 
complementarities that allow a response’s sum to be greater than its 
parts. 

On a more conceptual note, a globally coordinated approach allows 
for more cumulative patterns of innovation that increase the pace at 
which society can respond to societal challenges (Dosi, 1982; Mazzu-
cato, 2017). The transformative change required to address societal 
challenges benefits from synergies and mutual learning amongst regions 
(Coenen et al., 2012; Coenen & Truffer, 2012). This is important for 
matters of directionality, but also for mitigating reflexivity failures (i.e., 
inadequate forms of reflection, anticipation, and inclusion in processes 
of self-governance), policy coordination failures (i.e., incoherency in 
policies across scales), and demand articulation failures (i.e., the insuf-
ficient understanding of future demands; Weber & Rohracher, 2012). 

Navigating the multi-scalarity dilemma: A hybrid approach 

We observe that most studies exclusively focus on one of these two 
approaches while overlooking the importance of other scales (e.g., 
(trans-)national). If challenge-led forms of Responsible Innovation are to 
live up to their promise, they cannot ignore the multi-scalarity of the 
wicked problems they intend to resolve. Operating on all scales is 
necessary in our view, and we do therefore not unconditionally support 
an exclusive focus on a single scale. Indeed, multi-scalarity urges in-
novators to ground resolutions in local values and worldviews, but it 
also requires them to fit these into global efforts that drive systemic 
responses. As such, multi-scalarity imposes a dilemma on innovators 
who need to navigate the contradicting considerations between different 
scales (Fig. 2). To deal with this dilemma, we advocate a hybrid 
approach that reaps benefits from multiple scales. In what follows, this 
section discusses three tentative scale-related considerations that could 
contribute to such an approach. 

Combine complementary approaches. Managing the multi-scalarity of 
wicked problems requires innovators to understand that problem- 
resolutions framings may differ between scales of analysis (Wan-
zenböck et al., 2020). For instance, while climate change-induced 

sea-level rise generally represents a high-level problem framing on a 
global scale, individuals may frame this phenomenon differently at a 
lower-level scale by focusing on local flood hazards. Understanding the 
values and worldviews of stakeholders at different scales requires 
Responsible Innovation to apply different, but complementary, ap-
proaches that are suitable for each scale. Focus groups, co-design 
methods, and science cafes are exemplary approaches that operate at 
small scales, whereas standards, technology assessments, and innova-
tion policies tend to be associated with larger scales (Doorn et al., 2013). 
By combining such complementary approaches, Responsible Innovation 
could establish multi-level capacities that embed responsibility on 
multiple scales (Fisher & Rip, 2013). 

Leverage boundary objects. To safeguard local diversities when driving 
cooperation, Responsible Innovation could benefit from boundary ob-
jects. These are constructs “that are plastic enough to adapt to local 
needs …, yet robust enough to maintain a common identity across sites.” 
(Star & Griesemer, 1989, p. 393). They facilitate communication and 
collaboration across boundaries as they can be interpreted and used in 
different ways (Bechky, 2003). Exemplary boundary objects in the 
context of societal challenges include Sustainable Development Goals 
and societal missions (Mazzucato, 2018b; UN, 2022). These boundary 
objects help mobilize regions into a shared direction, while arguably 
providing space for their own integrity and ingenuity (Brett et al., 2023). 
To effectively address societal challenges, boundary objects need to be 
clear, targeted, measurable, and time-bound (Mazzucato, 2018a). In 
light of the contested nature of wicked problems and resolutions, 
boundary objects should be co-created in inclusive settings that help 
bridge contradicting values and worldviews (Janssen et al., 2023). This 
may for instance be done through so-called hybrid forums (Callon et al., 
2009) or arenas (Loorbach, 2010; Wesseling & Meijerhof, 2021). 

Embrace conflict. Wicked problems are inevitably associated with 
disagreement because of the heterogeneous values and worldviews 
across regions and scales. Decisions tend to result in ‘winners’ and 
‘losers’. Responsible Innovation should not assume consensus, but 
should learn from disagreement and diversity (Schot & Steinmueller, 
2018). Constructive approaches yield insights that stimulate mutual 
learning needed to identify common ground, potential compromises, 
and fundamental disagreements (Cuppen, 2012; Ligtvoet et al., 2016). 
In case of fundamentally opposing views, innovations may be viewed as 
responsible by some stakeholders but deemed irresponsible by others. 
Various scholars suggest that Responsible Innovation could conse-
quently build on agonistic approaches by acknowledging opponents as 
rational when making hard decisions (Popa et al., 2021; Scott, 2021). 
This prompts the question of who will make, and benefit from, these 
decisions (Stilgoe et al., 2013). As Responsible Innovation aims to be 
actionable, decisions will need to be made. In line with agonism, this 
calls for transparency – and by extension accountability – to commu-
nicate the bases of these difficult decisions (Fraaije & Flipse, 2020). 

Fig. 2. A multi-scalarity framework for Responsible Innovation. Inspired by Binz and Truffer (2017).  
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A geographical and relational perspective on responsible 
innovation 

In this paper, we explored the multi-scalarity dilemma that 
Responsible Innovation faces in the context of societal challenges. We 
discussed three tentative considerations that could contribute to a 
hybrid approach that safeguards local diversities in light of global ef-
forts. We subsequently advocate research on how this dilemma should 
be navigated. For instance, large scale approaches (e.g., standardisation) 
tend to be performed by a select group of powerful stakeholders who 
seldom represent all interests (Wiarda et al., 2022). Future research 
could explore how local interests could better feed into such approaches. 
In addition, while large scale boundary objects (e.g., missions) have 
discursive and political power, there is limited evidence that they de 
facto impact the activities of local economies (Biermann et al., 2022). 
Empirical insights could validate/reject whether such boundary objects 
encourage local responsible innovation. Even if stakeholders from 
vulnerable regions are able to partake in large scale approaches and the 
design of boundary objects, they commonly lack the resources, time, and 
political power to meaningfully provide input (Biermann & Möller, 
2019). This inability greatly reduces the potential value that conflict 
offers for challenge-led forms of Responsible Innovation, and raises the 
question of what decision-making approaches (e.g., agonism) enable 
responsible outcomes in these contexts. All these questions draw 
attention to the notions of power, justice and fairness. 

It is important to stress that the multi-scalarity dilemma is part of a 
larger knowledge gap. The Responsible Innovation literature promotes 
mutual responsiveness to make innovations ethically acceptable (Von 
Schomberg, 2011). Taking this mutuality seriously requires regions to 
look beyond their borders and consider each other’s considerations. 
Although there are scholarly debates on the geography of innovations (e. 
g., Asheim & Gertler, 2009; Balland et al., 2015; Boschma, 2005), 
transitions (e.g., Coenen et al., 2012; Coenen & Truffer, 2012), and so-
cietal challenges (e.g., Flanagan et al., 2021), we still lack a geography 
of Responsible Innovation. A geography of Responsible Innovation 
would yield broader insights into the distributive nature of re-
sponsibilities, i.e., the spatial nature of inclusive, anticipatory, reflexive 
and responsive practices. Our understanding of the multi-scalarity 
dilemma would also benefit from a relational perspective on Respon-
sible Innovation (Albertson et al., 2021; Chilvers & Pallett, 2018). For 
example, we need insights on how inter-scale relations are constructed 
and how they give rise to hierarchical structures (e.g., in-
terdependencies; Albertson et al., 2021). While regions may share re-
sponsibilities, they do not necessarily have an equal responsibility and 
agency (Muttitt & Kartha, 2020; O’Neill, 1996; Young, 2006). 

A geographical and relational perspective on Responsible Innovation 
could even challenge the current predominantly Western conceptuali-
zation of Responsible Innovation if other regions (e.g., the Global South) 
have different understandings of responsibility (Macnaghten et al., 
2014; Wong, 2016). Because the notion of responsibility is culturally 
bound, we may never arrive at a shared understanding of responsibility 
(Lukes, 2011). 

Studying the scale of Responsible Innovation could furthermore 
provide an awareness of which regions are included and excluded in 
innovation. It informs us about how innovators navigate considerations 
of different locations, and thus reveals which regions tend to benefit 
from innovation. Such research would draw explicit attention to power 
distributions and geopolitics as challenge-led innovations have sub-
stantial political and socio-economic implications. Consequently, we 
should revisit van Oudheusden’s (2014) question in the spatial sense: 
“Where are the politics in Responsible Innovation?” (p. 67, emphasis 
added). 
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