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Research Article

Epistemic inclusion: a key challenge for global RRI
Hub Zwart a, Ana Barbosa Mendes a and Vincent Blok b

aErasmus University Rotterdam (EUR), Rotterdam, The Netherlands; bWageningen University and Research 
Centre (WUR), Wageningen, The Netherlands

ABSTRACT  
Ten years after introducing the RRI concept, a reflection on its key 
ambitions seems called for, now that RRI enters the global arena. 
This paper focues on the key challenge that RRI is currently 
facing: epistemic inclusion. From the beginning, there has been 
the awareness that RRI must be open to multiple voices and 
perspectives, coming from academia, and also from society at 
large. Besides representing impressive bodies of knowledge, 
academic disciplines face knowledge gaps as well and must reach 
out to other knowledge forms, e.g. practical, experiential, and 
indigenous knowledge. This paper analyses the challenges involved 
in epistemic inclusion while outlining viable pathways towards 
addressing them, based on experiences in European projects as our 
‘laboratory’. After discussing interdisciplinarity, participatory research, 
and epistemic pluralism, while also addressing the academic reward 
system. Special attention is given to indigenous knowledge as a 
case study for epistemic pluralism.
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These things indeed you have proclaimed
To face the garment of rebellion

With some fine colour that may please the eye
Of fickle changelings and poor discontents,
Which gape and rub the elbow at the news

Of hurly-burly innovation
(Shakespeare, Henry IV, Part I, Act V, Scene 1)

Introduction: the challenge of epistemic inclusion

The concept ‘responsible research and innovation’ (RRI) was introduced a decade ago in 
2011 (Owen, von Schomberg, and Macnaghten 2021) in the context of European research 
policy (‘top-down’), but adopted and further developed by an academic RRI community 
(‘bottom-up’), giving rise to several salient RRI accounts (Timmermans and Blok 2021). 
Research and research-based innovation are considered crucial to effectively address 
global crises such as climate change, mass extinction and emerging viral threats, but 
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how to ensure that innovation is responsible rather than ‘hurly-burly’, fostering trust in 
science instead of discontent? Against the backdrop of these developments and questions, 
this contribution focuses on what we consider as the key challenge which RRI as an evol-
ving practice is currently facing, namely the challenge of epistemic inclusion, notably 
when addressing societal challenges on a global level. A global approach to RRI requires 
openness and sensitivity to epistemic tensions and differences. From the very beginning, 
there has been the awareness that RRI – as an ‘interactive process by which societal actors 
and innovators become mutually responsive to each other’ (von Schomberg 2011) – must 
entail a willingness to become sensitive to and give the floor to multiple voices and per-
spectives, coming from academia, but also from society at large. Yet, while RRI has recog-
nized the importance of engaging with practices of knowledge production other than 
academic ones, we are just beginning to recognise the challenges this poses in a global 
setting, beyond Western ways of knowing.

This paper was written in response to RRI as an ongoing self-reflective discourse, but 
informed by practical experience, as the authors as academic scholars have been involved 
in an extensive series of collaborative projects funded by the European Commission. As 
participants in RRI practices (engaged scholars), we noticed an initial phase of conceptual 
development, followed by a pragmatic turn in RRI discourse, focussed on the develop-
ment of concrete methods and tools. Currently, RRI is entering the global arena, as 
the societal challenges we are facing evolve at a global scale (from climate change and 
rapid loss of biodiversity up to the proliferation of surveillance technologies and viral 
threats). Against this backdrop, the question emerges whether the RRI ambition can 
be meaningful as a guiding concept on a global scale as well, not as an ‘export 
product’ (Levitt and Zwart 2009), but via mutual learning and comparative reflection. 
To determine which components and values of RRI should be globally articulated 
requires a space for dialogue between different epistemic communities and should be 
developed bottom-up (Doezema et al. 2019). This raises the question how to reconcile 
various forms of (academic and non-academic) knowledge and experience.

Epistemic inclusion rests on the premise that all types of knowledge are finite in how 
they portray realities and open up viable pathways for action. Epistemic inclusion 
implies the endorsement of proximity and immanence, analysing and assessing these 
transitions from within, from a position of engagement, aiming to supersede the 
science-society divide. Instead of seeing societal actors as an ancillary workforce mobi-
lised on behalf of science, societal stakeholders are often uniquely positioned to study 
and experience societal challenges and transitions from within the social arena and the 
experiential lifeworld.

This evidently takes us beyond the deficit model, which focusses on shortcomings in 
public knowledge (Simis and Madden 2016). Rather, it is important to realise that, 
although academic disciplines represent impressive bodies of expertise, they inevitably 
face knowledge gaps as well, notably concerning the societal impact and uptake of 
their knowledge claims. We use the term knowledge gap not in a pejorative sense (as 
if to accuse researchers of sloppiness or narrowmindedness), but to emphasise the experi-
ence, emerging across disciplines, that the gap between the complex global challenges we 
are facing, and the insights provided by established research paradigms has widened. 
Although finitude is an inherent dimension of knowledge practices, so that adding 
insights from multiple disciplines will not result in ‘absolute knowledge’, the awareness 
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of the boundaries of our research practices will nonetheless inspire academics to reach 
out and learn from other forms of knowledge, insights, and experiences, through collab-
oration with other disciplines first of all, but also by seeking interactions with non–aca-
demic forms of knowledge, such as practical and existential knowledge, but also 
indigenous knowledges (Ludwig and Macnaghten 2020). As Valkenburg et al. (2020) 
argued, it is only by adopting a radically inclusive approach that the objectives of RRI 
can be realised. This requires the convergence and reconciliation of various forms of 
(academic and non-academic) knowledge, or rather: ‘knowledges’.

Knowledge producers (e.g. researchers and research performing organisations) are 
experiencing systemic knowledge gaps when addressing global problems such as dra-
matic loss of biodiversity and ecological disruption. In order to address such global chal-
lenges, we have to radically broaden our epistemological scope and methodological 
repertoire. And this includes the ability to address antagonism and genuine epistemic 
difference and divergence. To supersede the traditional epistemic divide in an era of 
polarisation, knowledge must become more comprehensive, inclusive, and decentralised, 
linking established research-performing organisations with community-based knowl-
edge sites, where epistemic inclusion not necessarily starts from the perspective of scien-
tific knowledge, but rather from experiential knowledge and problem probing. Epistemic 
inclusion should not be seen as the occasional incorporation of pre-selected and carefully 
processed pieces of heterogeneous knowledge at the fringes of academic practices of 
knowledge production. As will be argued in this paper, epistemic inclusion can only 
live up to its concept if we adopt a committed and radical stance. Epistemic inclusion 
implies mutual exposure and mutual learning, a thorough innovation of the way in 
which research is conducted and knowledge is produced, and a willingness to question 
and reconsider some of the accepted concepts, methodologies and processes involved.

The design of this paper on how to address the challenges involved in epistemic inclusion 
is as follows. First of all, we aim to contribute to the process of self-reflection by assessing 
experiences in recent RRI projects where the challenge of epistemic inclusion became tan-
gible, notably in view of what we referred to above as the global turn in RRI. Building on 
these experiences, in the descriptive part, will distinguish three steps in the development 
of RRI so far. Subsequently, in the practice-oriented part of our paper, we will discuss 
three epistemic pathways that could be adopted by epistemic communities at research per-
forming organisations (RPOs) to pursue epistemic inclusion, focussed on interaction with 
external (extra-academic) perspectives. Thus, we will zoom in on (a) interdisciplinarity, (b) 
participatory research, and (c) epistemic pluralism respectively. Special attention will be 
given to challenges and opportunities involved in opening up RRI to indigenous knowledges, 
as a case study for epistemic inclusion, by exploring the possibilities and conditions for a 
genuine ‘dialogue’ (Ludwig and Macnaghten 2020, 28) between indigenous knowledges 
and RRI. In the conclusion, we summarize our results, but also argue that there is an internal 
dimension to epistemic inclusion in the sense that a viable transformation of knowledge 
production requires changes in academic practices of acknowledgement and reward.

Epistemic inclusion and the global turn

Although the challenge of epistemic inclusion is inherent in the concept of RRI, zooming 
in becomes even more pressing as RRI is currently entering the global arena. Here we 
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may build on experiences in EC-funded projects, seeing such projects as RRI ‘labora-
tories’. One example is a recently completed EC-funded project named RRING (Respon-
sible Research and Innovation Networked Globally) which aimed to extrapolate the RRI 
approach to a global level, but we may also benefit from experiences in a range of 
other RRI projects. Our assessment therefore starts with a reflection ‘from within’. As 
indicated, the co-authors of this paper are and have been involved a range of EU 
funded RRI projects (NewHoRRIzon, RIconfigure, RRING, GRRIP, RRI Practice, 
NERRI, Joinus4Health, etc.), and contributed to the academic discourse that shaped it 
conceptuality from the outset. These participatory experiences serve as point of 
departure.

The RRING project aimed to develop RRI globally via mutual learning and com-
parative research.1 The overall project aim was to bring RRI into the linked-up 
global world through mutual learning. An important objective was to assess the 
global state of the art of responsible research and innovation in five global regions, 
as defined by the United Nations and UNESCO.2 Starting point was the conviction 
that, as these regions are facing comparable grand challenges, they will be moving in 
similar directions (Doezema et al. 2019). Important key aspects of RRI (ethics, 
science education, gender equality and diversity, open access and public engagement) 
are issues of concern across the globe (Zwart et al. 2021). At the same time, as RRI ori-
ginated in Europe and has mostly resonated within Europe and North America 
(Ludwig and Macnaghten 2020; Macnaghten et al. 2014; Van der Molen et al. 2019), 
some of the premises assumed by RRI frameworks (e.g. democratic processes of legit-
imization and market economies) may not be present in all world regions, at least not 
in similar ways (Blok and Inigo 2020; Macnaghten et al. 2014; Owen, Macnaghten, and 
Stilgoe 2012). Therefore, although the process of moving towards more inclusive and 
responsible forms of research may not be a typically European aim, these developments 
take place in various contexts under different socio-economic, cultural and political cir-
cumstances, and may not evolve everywhere at the same pace or in the same manner. 
Therefore, heterogeneity and non-simultaneity rather than convergence may be the 
rule (Zwart 2020a). And this again emphasises that epistemic inclusion must open 
up to alternative options and perspectives.

Building on these experiences, we may distinguish three steps or moments in the 
recent history of RRI as an evolving concept. Initially, the focus was on changing the 
ways in which research was being conducted and research-based innovation was being 
designed, eventually resulting in the AIRR concept, indicating anticipation, inclusion, 
reflexivity and responsiveness as key components of the process dimension of RRI 
(Stilgoe, Owen, and Macnaghten 2013). The AIRR framework exemplified how RRI, 
after having been initiated in the context of European research policy (‘top-down’), 
was adopted and further developed by the academic SSH community (‘bottom-up’).

The second step identified particular pillars of RRI, notably in the form of the five RRI 
keys (gender, ethics, open science, public engagement and science education), to which 
governance as a sixth key is sometimes added (Zwart et al. 2021). Via these keys, Euro-
pean funding policy actors aspired to re-appropriate the RRI concept as it were. Thus, 
while the AIRR concept (focussing on process) conveyed the perspective of participating 
academic scholars, the keys approach aimed to reaffirm a more top-down research gov-
ernance perspective. This dialectical interaction between top-down governance 
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initiatives and bottom-up scholarly responses has been an important dimension of the 
dynamics of RRI from the very outset (Zwart and Landeweerd 2014). The second step 
also entailed a focuss on the development of concrete tools for practicing, implementing, 
monitoring, and evaluating RRI (RRI Practice project, RRI Tools project, MORRI 
project, Super MORRI project, etc.). Therefore, the second step can be considered as 
the pragmatic or implementation turn in RRI discourse.

In this paper we argue that, building on these previous developments, RRI is currently 
entering a third moment, namely: to assess and foster the global relevance of RRI. Since 
the challenges we are facing are global challenges, the question inevitably emerges 
whether the RRI ambition can be meaningful as a guiding concept on a global scale as 
well, not as an ‘export product’ (Levitt and Zwart 2009), as we already argued, but via 
mutual learning and comparative reflection. Whereas many contributors take a micro 
perspective (implementation, evaluation and management of RRI in particular contexts), 
which is legitimate and relevant in itself, we want to focus on the macro perspective, con-
tributing to an agenda for future RRI research (Table 1).

Although much of the RRI vocabulary is unknown beyond the arena of European 
research funding programmes, one of the findings of the RRING project was that key 
elements of RRI are recognisable and relevant in other global regions as well (Zwart 
et al. 2021), although in particular regions RRI may be driven by different motivations 
and structures than in others (Wakunuma et al. 2021). Yet, the RRING experience and 
similar experiences in other projects (e.g. Joinus4health) also identified epistemic 
inclusion as a key challenge, i.e. the question how to include and incorporate multiple 
forms of knowledge whose contexts of discovery and justification may widely differ. In 
efforts to address emerging global challenges, the substantial knowledge deficits of stan-
dardised ways of knowledge production call for a willingness to reach out to other knowl-
edge forms, both inside and outside academia.

The fluidity and adaptability of the RRI concept could be seen both as a weakness and 
as a strength. While it could ‘hinder a proper understanding by those who are supposed 
to use it’ (Novitzky et al. 2020, 41), there is also the threat that the label can be appro-
priated by various practices which may actually prove incompatible with RRI’s core 
objectives. Building on previous self-assessments (Blok and Lemmens 2015; Zwart and 
Landeweerd 2014), some basic commitments have to be made to achieve genuine inclu-
siveness. One potential risk is that RRI gives rise to a self-serving community of RRI 
‘experts’, implementing RRI in a top-down fashion. To forego this, endorsing epistemic 
pluralism and mutual learning are crucial, seeing RRI as a global learning endeavour. 
This goes far beyond the traditional goal of serving society by conducting research, 
because genuine participation, engagement and inclusion of extra-academic voices and 
perspectives will often be ‘interruptive’ (Blok 2019), revealing antagonism rather than 
alignment concerning societal challenges and their solution.

Table 1.  three moments in the development of RRI.
. First moment (conceptual): developing the concept and ambitions of RRI, resulting in the AIRR concept (anticipation, 

inclusion, reflexivity, and responsiveness) as process dimensions.
. Second moment (pragmatical): defining the keys (or ‘pillars’) of RRI (gender, ethics, open science, public engagement 

and science education, governance), while developing concrete tools and indicators for practicing, implementing, 
monitoring, and evaluating RRI.

. Third moment (global): addressing the global relevance of RRI via mutual learning.
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In the upcoming sections, we will discuss a number of pathways for fostering episte-
mic inclusion. In addition, we contend that these pathways can only be successful if sup-
ported by concomitant changes in the way research is assessed and rewarded, so that 
epistemic inclusion is fostered from within by acknowledgement of the importance of 
the efforts required (an importance insight from RRI Practice, Joiuns4health and other 
projects). All these aspects are interrelated (Forsberg et al. 2018). Building on interdisci-
plinarity (e.g. intra-academic inclusion and collaboration) while involving extra-aca-
demic partners in the research process, we not only encounter the challenge of extra- 
academic forms of knowledge, but we will also become aware of the internal organis-
ational recoil of such a process in the sense that, in order to make it work, we must recon-
sider our assessment mechanisms of academic roles and careers (which used to be 
oriented towards publish or perish). In other words, genuine RRI requires a change 
from RRI as an expert field (consisting of publishing and / or perishing RRI experts) 
to RRI as an inclusive and collaborative learning community.

Interdisciplinarity and beyond

Many contributors to RRI discourse have argued that addressing emerging global chal-
lenges requires fostering interdisciplinarity among research fields, notably collaboration 
between technoscience on the one hand and the social sciences and humanities (SSH) on 
the other. As enriching as the process may be, interdisciplinarity is not a goal in itself. 
Starting point is the awareness that existing knowledge practices are experiencing knowl-
edge gaps when it comes to addressing global challenges, which necessitate a broadening 
of the scope through methodological pluralism. Rather than striving for absolute knowl-
edge, this entails a process of mutual learning concerning the value of knowledge prac-
tices which tend to be ignored. When confronted with the epistemic finitude of 
standardised knowledge perspectives, epistemic otherness may reveal the questionability 
of implicit biases inherent in knowledge practices. And rather than privileging particular 
research fields at the expense of others, this entails recognising the importance of mul-
tiple knowledge systems and diversity in research. Think of the COVID–19 crisis, for 
instance, which is not only about vaccines and viral research, but also about culture, 
behaviour, values, power inequalities, global infrastructures, governance, sustainability, 
environmental concerns, and many other important dimensions of preparedness 
(Zwart 2020a, 2020b). Moreover, interdisciplinarity by itself does not suffice to 
promote knowledge co-production. Rather than merely combining disciplinary 
approaches, adopting a comprehensive (holistic) framework means reaching out to 
extra-academic knowledge sites and knowledge forms as well. Many research performing 
organisations still tend to be organised in disciplinary silos, where each discipline ana-
lyses a restricted slice of reality through a hyper-specialised perspective, and this may 
hamper collaboration with perspectives from other disciplines on the level of intensity 
that is required. Fostering interdisciplinarity means dismounting the (literal and figura-
tive) barriers between these silos by organising research according to integrative, impact- 
driven frameworks that focus on addressing societal challenges rather than using 
different and segregated perspectives. Urgent societal challenges may catalyse this 
process. This entails a shift from interdisciplinary (intra-academic collaboration) to 
transdisciplinary approaches (reaching out to extra-academic knowledge resources). 
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Rather than adding the extra-academic perspectives to our toolbox, this learning process 
will reveal tensions and contradictions on the level of worldviews, value-systems and 
practices of validation. Trans-disciplinarity requires a radicalisation of the knowledge 
production process, via integrative dialogue, learning and collaboration not only 
between academic disciplines but also beyond academia, with a plurality of knowledge 
systems. This implies broadening the scope, reaching out to society to address challenges 
of current research approaches and to offer opportunities to unlock the potential of 
public intelligence and social knowledge (Stengers 2013). In other words, we are 
already moving beyond interdisciplinarity towards more radical forms of epistemic 
inclusion.

Inclusiveness towards extra-academic knowledge entails a shift from existing to emer-
ging, and from internal to external challenges, e.g. from interdisciplinarity to trans-dis-
ciplinarity, which requires a careful methodological consideration concerning the 
question how to interact with views and perspectives which seem incompatible with vali-
dated knowledge procedures. One way of opening-up to society is a cluster of existing 
(albeit evolving) approaches known as citizen science, involving strengths and challenges 
as well, and building on a long tradition of exchange.

From citizen science to participatory research

The term ‘scientist’ was coined in the early nineteenth century by William Whewell 
(1794–1866), who wanted to demarcate empirical research in the natural sciences 
from other forms of knowledge (Ross 1962). The epithet ‘scientist’ pertained exclusively 
to what he referred to as ‘inductive science’, setting it apart from other knowledge prac-
tices (e.g. social sciences and the humanities, but also practical and experiential knowl-
edge), precisely the divide which transdisciplinary research nowadays aims to 
supersede. At the same time, Whewell was well aware that the work of the ‘scientist’ 
needed a supplement in the form of ‘citizen science’, allowing scientific experts to 
involve large numbers of volunteers for collecting measurements, in research areas 
such as meteorology, ornithology and tidal research. Whewell was practically involved 
in organising this, launching the first citizen science project in history by mobilising hun-
dreds of volunteers internationally to study ocean tides. In the classical approach, citizen 
scientists are considered as an auxiliary work-force, whose standardised methodologies 
and assignments are determined (or even dictated) by scientific experts (‘top-down’) 
and whose results are incorporated in academic output.

This inherent challenge becomes even more pertinent now that societies are evolving 
into living laboratories (Tercanli and Jongbloed 2022). All the world is becoming a lab-
oratory as it were, and all citizens are becoming research subjects, supporting global 
knowledge networks in measuring and tracking ‘everything’, however trivial or irrelevant 
it may seem. Participatory research is in vogue and currently emerging under various 
closely related labels. Yet, this ambition to open up (turning the world into a global 
living laboratory) will not result in more inclusive research practices by definition and 
may even have the opposite effect. Instead of making research truly participatory and 
inclusive, it may also mean extrapolating power relationships (between researchers 
and research subjects, whose daily behaviour and existence is now captured in algor-
ithms) to the outside world. Rather than empowerment, it may result in large–scale 
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mobilisation and recruitment of citizens as data providers. As will be argued in more 
detail below, mobilising citizens to share data may result in ‘data colonialism’ if it 
does not involve genuine participation, for instance through co–constructive agenda 
setting of research (Sadowski 2019; Vegter, Landeweerd, and Zwart 2022). In other 
words, for participatory research to be truly inclusive, a fundamental reflection on epis-
temic power and epistemic justice is required.

Thus, a shared experience of European projects is that participatory research is both a 
pathway for change and a challenge. Often, participation remains marginal. To the extent 
that it becomes more genuine and intense, the dynamics of inclusion and exclusion, 
defining which views and perspectives are given the floor and which are not (e.g. conspi-
racy theories), becomes an exacting concern (Blok 2019). Moreover, wicked challenges 
do not allow for unifying solutions, but rather affect various stakeholders in incompatible 
ways.

In short, whereas the neologism ‘scientist’ was introduced to exclude not only lay 
knowledge, but also humanities (‘Geisteswissenschaften’) from the arena of scientific 
research, there has always been an awareness that a complementary approach was 
needed to make science work, especially when facing complex issues (from understand-
ing ocean dynamics to human health).

Currently, however, we notice the need for a more radical approach. A basic difference 
between citizen science as it was initially envisioned and emerging practices of participa-
tory research is that, traditionally, scientists were still evidently in charge, while citizens 
provided input in accordance with standardised formats. In order to address the global 
challenges we are facing, we must opt for a more radical form of inclusiveness, where par-
ticipants are not only invited to share their data, but also their questions, criticism, sug-
gestions and concerns. Technoscientific laboratories must be complemented by arenas 
for deliberation where citizens identify and address ethical questions regarding 
(medical) technology from the perspective of citizens and patients rather than medical 
or ethical experts, thereby producing complementary instances of knowledge.3 We are 
not only interested in social science data from questionnaires etc. (third person perspec-
tive), but first and foremost aim to involve experiential knowledge from a first-person 
perspective, more akin to the perspective of the humanities, where multiple perspectives 
are given the floor including first–hand experience. Spaces must be created to allow for 
knowledge-making to be initiated, involving participants from outside academia and tra-
ditional research performing organisations on an equal footing, where science can offer 
methodological frameworks to initiate the process, but scientific knowledge is not necess-
arily the starting point.

Instead of seeing citizens (or societal actors more broadly) as an ancillary workforce 
mobilised on behalf of science (as in Whewell’s case), citizen scientists are now seen as 
uniquely positioned to study and experience societal challenges and transitions from 
within. Whereas traditional citizen science reinforces the idea of scientists studying 
society from an external (objectifying) position, thereby putting science and society at 
a distance from each other, epistemic inclusion implies the endorsement of proximity 
and immanence, analysing and assessing these transitions from a position of engagement 
(science in society), thereby superseding the internal / external divide. A one-directional 
orientation (from academia to society) gives way to a participatory mutual learning 
process.
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To open up to society presupposes the awareness that there are other relevant sources 
of experience and insight and other knowledge practices besides academic ones. We must 
endorse epistemic pluralism, not in the sense that anything goes or that there is no value 
in expertise, but in the sense that multiple practices may result in valuable insights chal-
lenging and enriching one another, so that processes of mutual learning may take 
research towards a more comprehensive level, able to meaningfully address the global 
challenges we are facing, involving citizens in the process of research and innovation 
from the very start and on a global scale. Entering the global arena implies that basic pre-
suppositions of academic research may become questionable, i.e. the focus of neo-liberal-
ism on egocentric individuals striving to maximize their benefits, moving towards 
community-oriented and value-based approaches which emphasise the mutual depen-
dence of individuals, on each other and on the quality of their collective ecosystem.

Epistemic pluralism and epistemic inclusion

RRI evolved in the context of the ‘Science with and for society (SWAFS)’ programme, the 
title of the H2020 RRI programme by which the RRING and Joinus4health projects 
(among others) are funded.4 The SWAFS acronym outlines the two basic dimensions 
of RRI. On the one hand, RRI means science for society (‘product-oriented RRI’, focussed 
on strengthening social desirability of research outcomes). On the other hand, RRI means 
science with society’ (‘process-oriented RRI’, focussed on strengthening inclusiveness of 
research). And the latter entails both social inclusion (e.g. public participation, involving 
societal actors in the process of agenda setting) and epistemic inclusion (i.e. involving 
various forms of knowledge), especially knowledge ‘out there’, practical, everyday knowl-
edge, outside academic quarters (Koch 2020; Valkenburg et al. 2020). An important chal-
lenge of epistemic inclusion is how to reconcile various forms of (academic and non- 
academic) knowledge and experience? Starting point of epistemic inclusiveness is the 
concept of ubiquitous expertise (Collins 2014; Zwart and Brenninkmeijer 2017). 
Rather than disavowing the importance of scientific expertise, the concept of ubiquitous 
knowledge claims that, also for scientific experts, mutual learning is a more enriching 
experience than mere communication (‘popularisation’) or implementation (‘valorisa-
tion’) of research, whilst social participants learn more from active dialogue compared 
to more passive forms of public involvement. Mutual learning means that multiple 
forms of relevant expertise are taken into account and given the floor. The focus is not 
only on the expertise of experts, but even more so on our knowledge gaps: on the uncer-
tainties, controversies, unknowns and blind spots involved in transformative innovation. 
Mutual learning does not presuppose that other types of knowledge need to be validated 
using scientific knowledge as a standard, but rather that by comparing and contrasting 
knowns and unknowns in different knowledge systems, we can produce a more robust 
picture of the realities these knowledge systems attempt to describe (Tengö et al. 
2014). Therefore, the engagement with other voices and perspectives is not primarily 
aimed at ‘consensus’, at defining a common ground, but rather at using the stances 
and perspectives of others to discern our own blind spots and questionable preconcep-
tions (Blok 2019).

RRI concerns wicked problems revealing our epistemic insufficiency (the incomplete-
ness of our knowledge claims). In the case of radical innovations like synthetic biology or 
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digital technologies, we just do not and cannot know the future impacts involved (Blok 
and Lemmens 2015; Zwart 2023). A fruitful engagement with indigenous knowledges 
might be expected, precisely because indigenous knowledges tend to embrace an embo-
died and relational approach. As indicated, there are two core dimensions to RRI, namely 
‘science for society’ (‘product-oriented RRI’, i.e. social desirability) and ‘science with 
society’ (‘product-oriented RRI’, i.e. inclusiveness), while the latter is not only about 
social inclusion (public participation, involving societal actors in the process of agenda 
setting) but also about ‘epistemic inclusion’ (involving various forms of knowledge, 
especially knowledge ‘out there’, outside academic quarters). Moreover, whereas respon-
sibility primarily entails a social relation (contributing to the common good, etc.: the 
social dimension), the term responsiveness rather refers to openness and sensitivity to 
different or even contrasting views (the epistemic dimension). And whereas in the past 
innovation progressed at the expense of other knowledge forms, and even resulted in 
‘epistemicide’, i.e. the active liquidation and elimination of other (e.g. traditional and 
indigenous) knowledge systems (Hall and Tandon 2017), time has come to counteract 
this trend through participatory research, knowledge democracy and mutual learning. 
This does not mean raising suspicion concerning the validity and importance of technos-
cientific expertise, but rather involving expert knowledge in a public agora of dialogue 
and interaction, recognising the importance, validity and added value of other types of 
knowledge as well. Mutual learning aims to bring together various groups of stakeholders 
(researchers, potential users, intermediaries, professionals, students, media, broader 
publics) to facilitate an interactive learning process through mutual exposure of views 
and experiences, expectations and concerns (Zwart et al. 2017). In terms of knowledge 
production, it aims to supersede the divide between researcher and research subject or 
respondent. And in terms of communication, in contrast to more traditional forms of 
deliberation (such as lectures, panel discussions or question-and-answer sessions 
before a relatively large audience), innovative methods are developed to encourage in- 
depth dialogues, taking us beyond traditional ‘experts vs. lay audience’ forms of 
exchange, thereby allowing participants to mutually probe and question each other’s 
views. We are all experts to some extent (Collins 2014). In other words, in society as a 
living laboratory, expertise has become ubiquitous. Besides a wealth of insights and 
knowledge, there are many knowledge deficits as well, notably in the sense that the 
future is open and indeterminate and it is difficult to predict how technologies will 
evolve and how the life-world will be affected.

Knowledge is finite, fallible and incomplete, and all academics have their blind 
spots, as was paradigmatically demonstrated by the restricted perspective of scientists 
involved in GM technologies, insufficiently attuned to public values and concerns, 
resulting in an entrenchment of public debates. As indicated, the engagement with 
other voices and stakeholder perspectives is not primarily aimed at ‘consensus’, at 
defining a common ground, but rather: using the stances and perspectives of 
others to discern our own blind spots and questionable preconceptions. Many of 
the views and perspective we encounter, especially on a global scale, will prove 
difficult to incorporate into an overarching view, but at this stage of the dialectical 
process that is not the goal. Rather, the goal is to assess the strengths and weaknesses 
of our positions via exposure to other possible interpretations of the situation 
(Zwart 1993; 2001).
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It is here that interdisciplinarity (collaboration across academic disciplines) passes 
over into trans-disciplinarity, where novel challenges are encountered, for it means 
superseding a dichotomy which goes back to Plato (Zwart 2022), namely the segregation 
of validated knowledge (ἐπιστήμη) from opinion (δόξα). It means taking public views 
and practical experiences seriously, engaging with them, even when, or especially 
when, they seem at odds with prominent consensus views of established discourse. Aca-
demics now must engage with convictions previously deemed and discarded as 
‘irrational’, e.g. conspiracy theories. Rather than ignoring or deriding them, we must 
negate this negation by envisioning their moment of truth, e.g. the existence of influential 
global networks of power and knowledge exempted from democratic decision-making. 
Not in the sense that anything goes, but in the sense that we have to learn to determine 
which of these challenging knowledge claims allow us to recognise our biases and blind 
spots, which of these instances of negativity and recoil allow us to supersede the tra-
ditional epistemic divide without jeopardising the integrity of the process, – for instance 
when the process becomes paralysed by forms of polarisation that are pushed to the 
extreme, so that dialogues and interactions become trapped in negativity.

In terms of method, this involves a mutual learning process rather than the develop-
ment of rigid protocols. Although terms like ‘method’ and ‘methodology’ are often ident-
ified with rigid research protocols, notably of the experimental type, the literal 
(etymological) meaning of ‘method’ rather suggests that it is something that is developed 
along the way (μετ’+ὁδός in Greek, where ὁδός means ‘road’). From an etymological 
viewpoint, method means openness, a willingness to reconsider the path we have 
explored (Zwart 2022). In the next section, the challenges of epistemic inclusion will 
be explored more in depth with the help of a case study that is especially relevant in 
the context of the aim to turn RRI into a concept of global relevance, namely the need 
to incorporate indigenous knowledges in responsible, responsive and value-driven 
research.

From epistemic pluralism to epistemic justice: the case of indigenous 
knowledge

Efforts towards inclusion within RRI methodologies may reproduce epistemic injustices 
by centring on western scientific epistemologies (Valkenburg et al. 2020). Epistemic 
injustice occurs for instance when the credibility or trustworthiness of participants are 
questioned (Fricker 2007). Inclusion aims to mitigate epistemic injustice, but this 
remains a challenge when academic institutions for knowledge production initiate the 
process from a centre-stage position. When scientific knowledge is taken as point of 
departure, and universities and research institutes are positioned as coordinating insti-
tutions, alternative epistemologies have to validate their knowledge through comparison 
with scientific ways of knowledge production. As a rule, non-Western onto-epistem-
ologies are not offered the same level of credibility as actors that prioritise academic 
scientific knowledge. Boaventura de Sousa Santos (2018) even argues that there is an epis-
temic abyss between two epistemic realities: metropolitan knowledge (which roughly 
equals Western scientific knowledge in the era of globalisation) and knowledge practices 
emerging in the Global South. This abyss, going back to colonialism, prevents European 
science to learn from a plurality of knowledge practices, he argues. At the same time, 
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efforts to initiate interactions between multiple knowledge forms may undermine rather 
than acknowledge the credibility of alternative knowledge practices (Tuck and Yang 
2014), or use them to serve the interest of dominant knowers (Posholi 2020). ‘Pernicious 
inclusion’ can be performed in a way that inclusivity is reduced to a mere box-ticking 
exercise, or in worst case scenarios to tokenism and oppression, placing a burden on mar-
ginalised knowers (Cooke and Kothari 2001).

An important objective of modern science has been to disentangle scientific evidence 
from collaborative knowledge practices, often closely entangled with comprehensive 
worldviews and to segregate knowledge from the traditional socio-cultural matrices 
from which these knowledge practices initially emerged. Although we already notice 
this in the work of Plato, for instance where a particular knowledge practice.

(ἐπιστήμη) is distinguished from mere opinion (δόξα), this distinction became radica-
lised in modern science (Zwart 2022). As French philosopher of science Gaston Bache-
lard argued in multiple studies, modern science requires a ‘conversion’ from its 
practitioners, a radical change of mind-set, notably brought about by exposure to labora-
tory research and its rigid methodologies (Bachelard 1938; Zwart 2020). Traditional 
knowledge resources became disqualified as ideology, superstition, mythology, witch-
craft, astrology, folk knowledge, etc., in short: as practices which constituted an epistemo-
logical obstacle to scientific progress and Enlightenment. From the perspective of science 
and Enlightenment, the realm of traditional and practical knowledge suffered from biases 
and knowledge deficits. Therefore, including different types of knowledge is not enough 
to address these epistemic injustices per se. In the history of knowledge production by 
universities, epistemicide is the basic tendency rather than the exception (Hall and 
Tandon 2017) and therefore achieving epistemic justice through inclusion without ques-
tioning and reimagining the system itself is not possible. The ambition to open up science 
by turning the world into a global living laboratory will not result in more inclusive 
research practices by definition and may even have the opposite effect. Instead of 
making research truly participatory and inclusive, it may also mean extrapolating 
power relationships (between researchers and research subjects, whose daily behaviour 
and existence is now captured in algorithms) to the outside world. Rather than empow-
erment, it may result in large–scale mobilisation and recruitment of citizens as data pro-
viders. As argued above, mobilising citizens to share data may result in ‘data colonialism’ 
if it does not involve genuine participation, for instance through co–constructive agenda 
setting of research (Sadowski 2019; Vegter, Landeweerd, and Zwart 2022). For participa-
tory research to be truly inclusive, the epistemic divide between academic and ‘other’ 
knowledge practices must be effectively addressed and superseded rather than reinforced.

As argued, RRI’s aim to strengthen its global relevance requires an inclusive reconsi-
deration of the relationship of academic expertise towards other forms of knowledge, and 
this notably applies to indigenous knowledges. More specifically: how to decolonialise the 
attitude of academic expert knowledge towards indigenous knowledges? This becomes 
especially relevant in an era of environmental crisis and loss of biodiversity (rapid extinc-
tion). Indigenous people manage 28% of the world’s land surface and are the de facto 
guardians of 80% of global biodiversity (IFAD 2016; Yap and Watene 2019). Therefore, 
debates about the inclusion of indigenous knowledges tend to focus on its contribution to 
the sustainable management of natural eco-systems (Ludwig and Macnaghten 2020, 26). 
As farmers, fishers, pastoralists and forest-dwellers, indigenous peoples apply traditional 
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methods of land management and food production which have evolved over centuries 
and thus have demonstrated their sustainability and resilience, although the pace of 
climate change, destruction of vulnerable ecosystems, loss of biodiversity and erosion 
of epistemic resources of traditional communities threaten their ability to adapt to 
these disruptive developments (Ludwig and Macnaghten 2020, 27). Besides human 
rights and socio–economic equality issues, epistemic justice is an important dimension. 
Indigenous peoples are curators of epistemic resources. Increasingly, the global commu-
nity is becoming aware, not only of the detrimental impact of globalisation on indigenous 
culture, but also of the unique value represented by indigenous knowledge, as an intel-
lectual and moral resource for addressing environmental and socio-political crises.

This call for a critical reconsideration of the relationship between scientific expertise 
and indigenous knowledges emerges against the backdrop of a broad range of efforts by 
feminist and post–colonialist scholars to question the dominance of allegedly value–free 
Western knowledge, notably by revealing the intimate entanglement of modern science 
with the rise of Western colonialism and imperialism (Harding 1998). Thus, epistemic 
inclusion means superseding the binary logic entailed in the concept of ‘scientist’ as 
coined by Whewell in the nineteenth century, during the heydays of colonialism. If 
science is knowledge systematically gained by observing the world around us, Krystal 
Tsosie and Katrina Claw (2019) convincingly argue, indigenous people have always 
been scientists, while their ways of knowing tend to be embodied, practical, experiential 
and relational. And rather than seeing scientific and indigenous knowledge and antitheti-
cal, both sides may gain from developing a more comprehensive view. Science can gain 
by adopting an ethos of stewardship while indigenous knowledges can gain by replacing 
marginalisation by empowerment.

Currently, we are noticing a reset. First of all, knowledge producers (e.g. researchers 
and research performing organisations) are experiencing systemic knowledge gaps 
especially when addressing wicked global problems such as dramatic loss of biodiversity 
and ecological disruption. Although technoscientific knowledge is remarkably sophisti-
cated and precise, we become increasingly aware of inherent biases and blind spots as 
well. In order to address wicked global challenges, we have to radically broaden our epis-
temological scope and methodological repertoire. And this includes the ability to address 
antagonism and genuine divergence. By superseding the traditional epistemic divide in 
an era of polarisation, knowledge may become more comprehensive and inclusive. 
This inevitably entails a rehabilitation of indigenous knowledges. Last but not least, indi-
genous peoples themselves are becoming more vocal in recognising the value of their 
knowledge and emphasising their epistemic rights. Therefore, the conviction is spread-
ing, also within RPOs, that we must indigenize and / or decolonize our knowledge pro-
duction systems. In psychology, to take just one example, Joseph Henrich and colleagues 
have argued (Henrich, Heine, and Norenzayan 2010) that 96% of the research subjects 
participating in psychological research samples are ‘Western, educated, industrialized, 
rich and democratic’, i.e. WEIRD, and very often psychology students. Therefore, exper-
imental psychology only reflects 12% of the world’s population. Unfortunately, despite 
these narrow and non-inclusive samples, behavioural scientists often draw inferences 
about human behaviour in general. Even worse, there seems to be a considerable lack 
of interest in assessing how well results from WEIRD samples can be extrapolated to 
the global population. Yet, it is clear that, in psychology and other social sciences, 
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decolonisation will have an significant impact on education, research, governance, 
nursing and counselling (Hall and Tandon 2017).

Thus, we notice a growing aspiration to move from exclusion towards inclusion, also 
concerning indigenous knowledges, but the question of course is how to engage real 
diversity. As David Ludwig and Phil Macnaghten convincingly argued (2020, p. 34), 
an abstract commitment to inclusion is not sufficient. Instead, meaningful inclusion 
requires practices of genuine responsiveness. Established frameworks of responsible 
innovation, and in particular the AIRR framework, should be extended to incorporate 
a focus on social justice. RRI began as a euro-centric notion. Innovation is often con-
sidered a Western value, closely connected with individualism, entrepreneurship and 
competition. The AIRR framework focussed on process dimensions such as participation 
and anticipation, but remained silent on normative challenges and ethics. And yet, 
ethical issues are evidently involved, raising questions such as: what is wrong with stab-
ility, or with more collective and communitarian forms of innovation? These questions 
inevitably emerge when we aim to foster RRI on a global level via mutual learning. It is 
against this backdrop that a focus on indigenous epistemic rights becomes an urgent task. 
Epistemic pluralism not only entails a willingness to respect indigenous knowledge 
systems instead of eliminating them, but also the awareness that we need epistemic 
inclusion to address current knowledge deficits and make research and innovation 
more sustainable.

Conclusion

To realise and live up to its aspirations, RRI requires a drastic innovation of the ways in 
which research is being conducted. This transitional process is already on-going, engen-
dered by the challenges which many research performing organisations (RPOs) face in 
their efforts to combine academic quality with impact-driven approaches. In the early 
twenty-first century, science is experiencing radical changes, and the RRI concept articu-
lates and contributes to this. In order to meet urgent and complex societal challenges of 
today, research must become participatory and inclusive. We consider epistemic 
inclusion as the key challenge to realise this goal. Validated research practices experience 
significant knowledge deficits concerning the way scientific and technological innovation 
affect societies, especially on a global scale, and to address these, RPOs must reach out to 
other knowledge forms, e.g. practical, experiential and indigenous knowledge, supersed-
ing the divide which goes back to Plato but was reaffirmed in the nineteenth century 
when the neologism ‘scientist’ was introduced. Epistemic inclusion requires a process 
of mutual learning and dialogue. Besides incorporating complementary knowledge 
forms into a more comprehensive view, the exposure to alterity also triggers awareness 
of the blind spots and questionable presuppositions of established knowledge producing 
practices. To contribute to a more sustainable future, research must become collabora-
tive, value-driven and impact-driven, rather than a self-serving, ego-centric and competi-
tive enterprise. In terms of the concrete internal and external challenges discussed in this 
paper, interdisciplinarity (although valuable in itself) is part of a broader transition 
towards trans-disciplinarity, reaching out to extra-academic styles of thinking about 
and interacting with society from within, i.e. from a position of societal immanence. 
And whereas citizen science offers a starting point, we must move away from traditional 
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formats, where citizens were often seen as an auxiliary work-force, instructed by aca-
demics in a top-down manner, towards participatory research in the genuine sense, 
where academics and non-academics contribute to the knowledge process on an equal 
footing. Producing knowledge that is genuinely beneficial ‘for’ society requires that 
knowledge is produced ‘with’ society, so that epistemicide (discarding non-academic 
knowledge as deficient, as mere opinion, etc.) gives way to an understanding of how 
extra-academic knowledge forms have their own practices of validation and assessment. 
In the current era of ecological disruption, the incorporation of indigenous knowledges 
requires special attention, emphasising how knowledge should be part of a broader com-
prehensive, planetary view concerning the place, responsibility for and dependence of 
humans on planet earth as a global eco-systemic environment.

Last but not least, there is an internal dimension to RRI, which means that the 
demanding and time-consuming efforts to make research more participatory and 
responsive should be duly acknowledged and rewarded. Epistemic inclusion through 
mutual learning is not an easy objective to achieve. Various hurdles and barriers have 
been identified. Stakeholder engagement, actively involving societal partners as partici-
pants in the process, tends to be quite demanding. At the same time, much can be 
learned from past experience, for instance the wealth of experience in the context parti-
cipatory action research (Freire 1970; Freire 1998; Orlowski 2019). One important hurdle 
is the lack of sufficient acknowledgement and reward for embracing RRI in a research 
culture which still tends to be based on competition and short-term contracts (Pain 
2017). Today’s academic research culture is not conducive to RRI, as competition, 
secrecy, temporary contracts and time pressure are unfavourable conditions for respon-
sible research, while engaging in RRI is not sufficiently rewarded when research perform-
ance is assessed (Pain 2017; Stengers 2013). Thus, for RRI to work, internal 
(organisational) challenges must be addressed, affecting the way in which research is con-
ducted and appraised, shifting the focus towards collaborative and impact-driven modes 
of working. RRI activities should not be seen as one-time events, but rather as directed at 
developing long-term relationships with societal environments. Also, transparent infor-
mation about the objectives and challenges of RPOs is important. Finally, it must be 
clearly explained how the results of participatory activities will be used and integrated 
in the research process. It only works if there is a clear commitment to become more 
responsive and inclusive. Participatory activities that live up to their concept are not cos-
metic, but arise from a genuine concern to strengthen the external validity and societal 
embedding of research.

Notes

1. https://rring.eu
2. http://www.unesco.org/new/en/unesco/worldwide/regions-and-countries/
3. https://joinus4health.eu/about/for-researchers/
4. https://ec.europa.eu/research/swafs/index.cfm
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