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Abstract: The European Commission’s European Innovation Partnership for Agricultural Productiv-
ity and Sustainability (EIP-AGRI), part of the European Commission’s Europe 2020 strategy, aims to
‘achieve more and better from less’ by bringing together a diversity of innovation actors to harness
their combined knowledges to creatively achieve sustainability goals. The creation and novel use
of biomaterials remains both a significant challenge and opportunity and bringing together all the
relevant actors from primary production through to refinement and processing is anticipated to make
progress in bringing into practice pilot operational approaches on the ground. For the bioeconomy, a
nascent sector, it is a significant challenge for it to become established; grow; innovate and engage all
the relevant actors. It has been noted internationally that primary producers, among other cohorts,
remain marginalised from bioeconomy activities, which significantly compromises how inclusive
and innovative the bioeconomy is likely to be henceforth. In this context, an interesting case study is
the Biorefinery Glas Operational Group (OG), located in Ireland. The OG was a ‘small-scale-farmer-
led green biorefinery supporting farmer diversification into the circular bioeconomy’. The central
research question of this paper concerns the dynamics of farmers’ participation in the OG, focusing
specifically on how their knowledges shaped the operation of the OG and bioeconomy activities
within it. This paper presents a social network graph illustrating the diverse actors involved in
the OG, their relative degrees of connectedness to each other, and an overview of the differing
levels of actors’ influence in the network. Interrogating the roles of different actors further, a lens of
power theory is used to explore how farmers” knowledges were used in combination with others’
knowledges to shape the development of the OG and innovation within it. The overall conclusion
from an analysis of interviews conducted with farmer and non-farmer participants in the OG is that
while farmers were highly connected with other members of the OG and viewed their involvement
in the OG positively, the level of influence they had in decision-making processes in some areas of
the OG was relatively limited. Different types of members of the OG tended to work in a relatively
segmented way, with farmers contributing as input suppliers and on the practical side at the farm
level, while other members of the OG such as scientists worked on more technical aspects. This paper
concludes by providing conclusions and lessons of relevance to innovation-brokers and practitioners,
and for the operation of OGs involving farmers elsewhere.
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1. Introduction

The European Innovation Partnership for Agriculture Productivity and Sustainability
(EIP-AGRI) aims to support European agriculture become more ‘resource efficient, eco-
nomically viable, productive, competitive, low emission, climate friendly and resilient’ [1].
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An integral element of EIP-AGRI is the ‘multi-actor” approach whereby diverse actors col-
laborate to develop solutions to common problems and exploit shared opportunities [1,2].
Within EIP-AGR]I, actors from different backgrounds and sectors come together to form
Operational Groups (OGs), which develop and test innovative solutions to solve agricul-
tural problems and exploit shared opportunities [3,4]. Operational Groups are comprised
of “‘people who come together to work on concrete, practical solutions to a problem or
innovative opportunity’ [2]. OGs consist of several partners such as farmers, researchers,
advisors, and agri-businesses among others. Partners hold varying forms of practical and
scientific knowledge, which are expected to be creatively combined for innovation in the
multi-actor process. Topics addressed by OGs range from the development and adoption of
new technologies to the creation of short supply chains to environmental and biodiversity
projects [2]. An advantage of the inclusion of farmers within OGs is that it ensures that
farmers’ knowledges are included in the innovation process and the solutions that are
developed by the OG are implementable and respond to the practical issues faced by farm-
ers [3]. The role of OGs in including farmers within innovative developments led Pifieiro
et al. [4] to describe OGs as intermediaries for increasing farmers” involvement within
innovation processes. OGs also have a responsibility to share the innovative solutions
they have developed with other communities transnationally [1]. This is achieved using
several communication channels such as websites and publications, alongside in-person
demonstrations to communicate the results of their projects [3].

The importance of including a diversity of knowledges in the innovation process is
highlighted across the innovation literature, particularly in the context of the development
of nascent economies such as the bioeconomy [5]. In recent years, the bioeconomy has
become a prevalent feature in policy documents focused on reducing society’s dependence
on fossil fuels [6-8]. There are contending definitions of the bioeconomy, illuminating the
variety of sectors relevant to the bioeconomy and their differing approaches or visions for
progressing bioeconomy development [8-10]. In essence, the bioeconomy ‘represents a
transition from a fossil-based society to a bio-based society that uses renewable biomass
in products and energy’ [11]. The bioeconomy is viewed as requiring a socio-technical
transition and, inevitably, such a transition involves challenges that may hinder its ad-
vancement if not effectively addressed. Dialogue with the public on the bioeconomy is
found to be lacking in some contexts and has been criticised for taking an approach that
seeks to create public acceptance for how the bioeconomy is being developed rather than
seeking real democratic participation in shaping the bioeconomy [12]. The presence of
power imbalances and varying interests is also noted within the bioeconomy [10,13,14].
Developing the bioeconomy in a non-inclusive manner could lead to segments of society
failing to view the bioeconomy ‘as a desirable future’ for them [11]. Furthermore, by not
involving diverse actors and their knowledges in developing the bioeconomy, significant
innovation potential is lost [5,15-17].

Where primary producers in particular are concerned, a growing body of evidence
suggests that the failure to effectively include their knowledges and perspectives in decision-
making regarding the direction and nature of bioeconomy initiatives could limit the appeal
for them to become involved in the bioeconomy [18,19]. The important role of knowledges
is particularly pronounced in the literature on the bioeconomy, itself defined in its early
stages as the Knowledge-Based Bio-Economy (KBBE) [20-24]. Where farmers are concerned,
itis argued that including their knowledges relating to natural resources could have benefits
such as identifying new practical ways to reduce dependence on external inputs such as
synthetic fertilisers [25]. However, despite this, some authors internationally have pointed
to the marginalisation of farmers’ knowledges in the development of the bioeconomy.
Schmid et al. [25], for instance, found that official bioeconomy strategies include farmers as
mere recipients of scientific knowledge, rather than providers of their own knowledges.
The marginal role of farmers within the bioeconomy is also outlined by Scheiterle et al. [21]
whose use of network analysis found that farmers are among the least connected and least
influential groups within the Brazilian bioeconomy.
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Internationally, there is limited research on the views and experiences of farmers in
the bioeconomy [25-29] and there is currently no empirical study of primary producers’
involvement in Ireland’s bioeconomy. This paper seeks to address this research gap by
providing an analysis of the influence of farmers involved in the Biorefinery Glas OG, a
farmer-led, multi-actor project. The undertaking of analysis of the Biorefinery Glas OG
in terms of identifying the level of genuine farmer participation in the development of a
bioeconomy initiative can offer lessons to similar initiatives internationally which seek to
address the deficit of poor farmer participation. Power theory, specifically a Foucauldian
lens, is used to explore the power/knowledge dynamics at play in the OG, between the
diverse actors involved.

Through an analysis of the Biorefinery Glas OG, the principal research question of the
study presented in this paper is to what extent farmer knowledges have been influential in
a multi-actor EIP-AGRI OG, which aims to support farmer-led bioeconomy development?
This paper analyses qualitative interviews with actors involved in the OGs to understand
the experiences of members involved in the OG and, specifically, the nature of farmers’
involvement in the OG. We use a theoretical lens that is informed by power theory to
analyse the qualitative interview data. We mobilise a Foucauldian sensitivity to power,
which is attentive to how power is responsible for the creation of dominant/marginalised
knowledge, which is critically relevant to a central aim of OGs-knowledge exchange
through a multi-actor innovation process [30,31]. While previous studies have considered
the role of farmers within the bioeconomy and the power imbalances which they face,
a novel contribution of this study is its use of qualitative research methods to detail
the experiences of farmers, their level of engagement, and the influences of power in a
bioeconomy initiative which is defined as being ‘farmer-led” [28,32].

This paper is structured into seven sections. Following this introductory section,
Section 2 reviews how the roles of primary producers in the bioeconomy have been docu-
mented in the literature thus far. Section 3 presents the theoretical framework, based on the
work of Foucault, which focuses on the connections between power and knowledge and
local or practical knowledge in particular. An explanation of the methodology employed in
this study is provided in Section 4. Section 5 presents the findings of this study, detailing
the network structure of actors involved in the OG; and a thematic analysis of qualitative
interviews identifying farmers’ experiences of participating in the Biorefinery Glas OG. Sec-
tion 6 provides a discussion of the findings of this study concerning the literature on farmer
involvement in the bioeconomy and Foucault’s conceptualisation of power. Section 7
presents a conclusion, limitations of the study and suggested areas for future research.

2. Positioning of Primary Producers in the Bioeconomy

A concern regarding the development of the bioeconomy heretofore is that it has
typically followed a predominantly top-down development model whereby members
of the bioeconomy’s ‘triple helix’ (academia, large industries, and policy) have had an
eminent role [33]. A consequence of this is that it may be unclear to the public, the citizen,
and other actors in the innovation system how they may participate and contribute to
the development of the bioeconomy. Primary producers are described as vital for the
development of the bioeconomy, as they form the ‘first link” in the bioeconomy value
chain [34]. Agricultural waste is identified as a key source of biomass and energy for
securing a transition to a sustainable bioeconomy [35-39]. Several studies have discussed
factors that motivate farmers’ involvement in the bioeconomy [27,29,40,41]. These include
market pull, regulatory push, and technology push alongside farmer perceptions of the
biorefinery process, farm-level financial factors, and environmental concerns. Despite
the insights gained from these studies, most are limited to a focus on farmers involved
in plant-based agriculture rather than farmers involved in animal-based agriculture. An
important study addressing this deficit is provided by Wreford et al. [42], who evaluated
the potential of the bioeconomy to transform animal-based agriculture. The bioeconomy is
described in the context of animal-based agriculture as enabling solutions to intractable
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environmental challenges, alongside creating new ways for farmers to earn money [42].
However, the authors refer to a survey conducted by Brown [43] that shows the preference
among farmers generally is to intensify current practices rather than alter land use practices.
Potential reasons for this are the inability of farmers to alter their practices due to financial
pressures [44], and because of social and cultural preferences that favour conventional
agricultural production [45].

Where primary producers in the agriculture sector are concerned, an emerging criti-
cism is that the role of farmers has been confined to that of biomass providers [29,46,47].
Richardson [48] provided a detailed account of farmers’ positioning at the bottom of the
bioeconomy value chain, where they fail to benefit economically from its development
compared to some other sectoral actors. This view is supported by Solarte-Toro and Car-
dona Alzate [49] who identify two key areas of improvement for bioeconomy development:
increasing the payments farmers receive for the production of biomass; and greater recog-
nition of their importance within bioeconomy value chains. In this context, Stern et al. [28]
provide insights into the differences between farmers’ perceptions of the bioeconomy and
the perceptions of other social groups. A notable finding of the study is that farmers, by
comparison to students, employees, and pensioners, are more critical of the bioeconomy. A
reason for this criticism is that ‘responding farmers tend to believe that the bioeconomy
will lead to more inequity’ [in value chains] [25]. Aligned with this finding is the study
of Rossi and Hinrichs [26] which found that scepticism towards the bioeconomy among
farmers is related to the structure of value chains and inequalities within them. Rossi and
Hinrichs [26] outline that for local people and places to gain the most benefit, corporate
dominance in the bioeconomy should be avoided or minimised. This signals a clear need
for governance in how bioeconomy chains are developed and innovated.

The literature discusses a variety of areas where conflict and power dynamics are at
play within bioeconomy development. The study by Goven and Pavone [50] discusses how
the bioeconomy represents ‘a site of struggle’. The ability of corporate actors to dominate
the bioeconomy is reflected in a case profiled by Devaney and Iles [32]. Farmer cooperatives,
which were instrumental in advancing the production of biofuels in the Midwest region
of the United States, went into decline once larger companies entered the biofuel sector.
A similar depiction of bioeconomy development is presented by Bastos Lima [51], who
describes how the ability of dominant agri-businesses to dictate bioeconomy development
in Brazil did not bode well for smallholder farmers, natural ecosystems, or the legitimacy
of the bioeconomy. From a European perspective, Ramcilovic-Suominen [24] also describes
the preeminent position of agri-business in the bioeconomy and the need to consider
power relations and justice within bioeconomy development. Another study, focused
on smallholder farmers, in particular, found that their non-involvement in the nascent
development of the biofuels and bioenergy sectors caused the eventual poor acceptance of
these sectors in the smallholder farmer community [18]. These examples underpin the call
by Devaney and Iles [32] for the creation of a robust governance system in the bioeconomy,
ensuring that future developments are ‘more sustainable, inclusive, and evenly distributed’.
The alternative to a profit-driven bio-resource vision of bioeconomy development is the
bio-ecology-aligned ‘agroecological approach’ [52-54]. Perceived benefits of this vision
include the creation of networks for cooperation alongside a fairer distribution of value
to producers [20]. Opposed to acting as ‘mere commodity producers’, Devaney and
Henchion [55] outline how the bio-ecology vision sees producers becoming ‘managers
of ecosystems’.

The inclusion of local and tacit knowledges has been identified as important for secur-
ing the sustainable and innovative development of the bioeconomy [25,56-60]. It has been
observed that the need to incorporate local knowledge into bioeconomy policies is men-
tioned in the context of public relations in some EU policy documents [11]. Vainio et al. [11]
argue, however, that initiatives for engaging stakeholders and the public tend to focus
‘on one-way information transmission” from decision-makers and experts to the public.
Where agriculture is concerned, an important concept considering the innovative develop-
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ment of any agricultural industry is the Agriculture Knowledge and Innovation System
(AKIS), which represents all the actors involved in the sector and how they inter-relate. An
integrated AKIS, where a diversity of actors collaborate in innovation and development
activities, is highly desirable as it draws from the resources and knowledges in a balanced
and inclusive way [61]. In other spheres employing the multi-actor approach, such as the
European Commission-funded Horizon 2020, Horizon Europe, and EIP-AGRI initiatives,
the move away from top-down, scientific knowledge transfer to bottom-up interactive
knowledge exchange is viewed as a way of overcoming issues related to the noted exclu-
sivity of the bioeconomy [11,19,25]. Including farmers within bioeconomy developments
can increase the ‘know-how’ of funded consortia about the potential for innovation on
the ground and, in particular, about the necessary production of biomass for bioeconomy
development [62]. Combining the various knowledges held by farmers and other actors is
also viewed as a way of achieving greater levels of social and community-based innovation
within bioeconomy development [63]. Despite the acknowledged importance of local and
tacit knowledges for the development of the bioeconomy, there is limited research on how
knowledges held by farmers has been included in bioeconomy developments. The work of
the philosopher Michel Foucault supplies a useful theoretical perspective for examining the
role and potential importance of such knowledges in the development of the bioeconomy.

3. Foucault, Power/Knowledge, and Local Knowledge

The literature, albeit limited, on the marginalised position of farmers and their knowl-
edges in the bioeconomy, demonstrates the need for research on the power dynamics
that shape bioeconomy development. The work of Foucault on power, knowledge, and
discourse is influential in many fields of power-sensitive analysis [64]. Despite this, its ap-
plication to the bioeconomy is novel. Foucault [65] explains how power ‘doesn’t only weigh
on us as a force that says no, but ... it traverses and produces things, it induces pleasure,
forms of knowledge, produces discourse’. Furthermore, power cannot be considered as
moving in a linear, top-down direction. Foucault [65] views power as being ‘employed and
exercised through a network like organisation’. A core theme within the work of Foucault is
the responsibility of power for creating knowledge as well as the generation of power from
knowledge [31]. Foucault’s account of knowledge is that it is not detached from power
dynamics within society [66]. Instead, new forms of knowledge are created through power.
Referencing Haugaard [67], Macken-Walsh [68] discusses the connections between power
and knowledge whereby those with expert knowledge generate power through their status
as ‘specialists in truth production’. Engstrand and Enberg [69] provide an example of the
workings of power/knowledge in this regard. Those who are positioned as knowledgeable
are also positioned as valued within a project, resulting in the dominance of their knowl-
edge. Those considered not to be knowledgeable are not taken seriously, resulting in their
knowledge being marginalised in the decision-making process. The process of ‘rarefaction’
describes how discourse is ‘thinned out” through the exclusion of the knowledge of certain
groups [70]. A further consequence of the connections between power, knowledge, and
discourse in the work of Foucault is the creation of subjectivities. Including or excluding
certain groups based on whether they are viewed as knowledgeable illustrates the creation
of subjects via the use of ‘dividing practices’ [71]. Smart [30] describes how subjects are
formed based on their location within networks of power-knowledge relations. This leads
to subjects acting in a manner which aligns with social norms [72].

While the work of Foucault highlights the negative impacts of power such as the
discrediting of the views of certain groups, it also emphasises the positive and productive
nature of power [64], as power dynamics and structures evolve in (re) adjusting the po-
sitioning of different actors’ knowledges, potentially accommodating new knowledges.
The production of information by marginalised groups can potentially alter the status
quo of embedded power/knowledge relations [64]. Changes to the power of previously
marginalised knowledges can occur in the context of Grand Societal Challenges, such as
climate change, where there is official acknowledgement and public awareness that ‘busi-
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ness as usual” (knowledge) is deficient. Alongside considering how power and knowledge
work in tandem, an added layer to Foucault’s work is his focus on local forms of knowl-
edge. Local knowledge represents ‘ways of thinking and doing that have been eclipsed,
devalued, or rendered invisible within dominant apparatuses of power/knowledge’ [73].
Local knowledge represents knowledge that is held by actors in peripheral locations within
networks of power. Local knowledge is critiqued as a type of information that cannot
be generalised, thus reducing its ability to be objective [74]. Regarding environmental
policy, Tafon et al. [75] highlight how prioritising ‘expert” ecological knowledge over local
knowledge leads to socially regressive outcomes. A growing body of literature demon-
strates that the local knowledges held by farmers are becoming highly valued in research,
development, and innovation contexts, overcoming the subjugated status with which it has
been traditionally associated [76,77].

The influence that positioning within networks has on Foucault’s understanding of
power leads to the need to consider how social networks develop and how they operate.
Social network theory focuses on the importance that relationships between actors have on
outcomes such as the development of policies and innovation compared to the attributes of
individual members of a network [78]. As well as considering the structure of a network
in terms of the number of groups connected to the network, social network theory also
focuses on the importance of positioning within a network and how this can marginalise
certain groups due to their location in the network [79,80]. This can be caused by several
factors such as demographic characteristics, expertise, and the ability to provide guidance
on a particular topic as well as the structural position an individual holds in a network due
to their connectivity. The structure of a social network can determine who can influence
how innovations are developed, who adopts them, and how widely they are adopted [79].
The focus on networks and knowledge within a Foucauldian understanding of power is
also seen in the work of Clegg on power. They describe how the connections between
power and knowledge are integral to the ‘rules of the game” within a network which
defines a subject’s position in relations of power [81]. The adoption of norms, values, and
practices which originate from the connections between power and knowledge can depend
upon the positioning or the proximity of actors in relation to others in the network [82].
Another concept that aligns with the importance of networks is the AKIS. It represents the
linkages and interactions between agricultural organizations and groups that are engaged
in the transmission, integration, and utilization of knowledge and information [83]. The
concept of the AKIS represents a move away from linear approaches of knowledge exchange
toward a collective approach that includes all actors in agri-food chains [84]. Various studies
emphasise how the AKIS supports the development and sharing of knowledge within
a network [5,83,85]. As opposed to farmers simply being the recipients of technological
innovations, the AKIS places farmers as actively involved in the creation of strategies and
organisation, and management structures in particular spheres [86]. This has the outcome
of shaping the visibility of farmer knowledges in particular ways within a network [87].
A benefit of a greater role for farmers in the development of initiatives is that their initial
involvement can create legitimacy which counteracts resistance to change such as the
transition to engagement in these initiatives.

The literature on power and knowledge provides a useful framework to understand
the logic of why policies such as EIP-AGRI place such considerable emphasis on the need
to support transdisciplinary, multi-actor knowledge exchange; and to place local, practical
knowledge at the centre of this knowledge exchange: diverse knowledges are required
for innovation in responding to grand societal challenges and opportunities. Where the
bioeconomy is concerned, considering farmers’ indispensable roles in its sustainable devel-
opment, the multi-actor approach of EIP-AGRI OGs offers an opportunity to place farmers
in leading roles, contributing their knowledge for innovation-which is precisely the aim
of EIP-AGRLI. In this context, the Biorefinery Glas OG provides a valuable case study in
which to explore power dynamics within its multi-actor group, dynamics which, through a
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Foucauldian lens, ultimately determine if and how farmers” knowledges are meaningfully
included and used for innovation.

4. Methodology

Social network analysis (SNA) is used to map a social network, identifying the actors
involved and the connections between them. Therefore, SNA was used as a method fit for
the purpose of mapping and visualising the structure of the network of the Biorefinery Glas
OG. The use of SNA aligns with the Foucauldian theoretical framework employed as it can
illustrate the positioning of actors within the Biorefinery Glas OG network, and their relative
degrees of connectedness and therefore influence. SNA examines how resources, goods,
and information ‘flow through particular configurations of social ties” [88]. A benefit of
SNA is that it can identify the positioning of participants who are centrally positioned and
who are marginalised within a network [89]. If actors are weakly positioned in a network
or absent from a network entirely, their ability to influence the decision-making process
in the network is hampered. SNA, which identifies the membership and structures of a
network, is useful as an evidence base to inform the design of inclusive processes to shape
institutions and for the targeting and implementation of policy instruments [90]. It can also
be used for evaluation and impact assessment purposes, for instance, to assess how actors
shape the environment/networks in which they operate [91].

Using semi-structured interviews conducted via phone and video (zoom) calls, Biorefin-
ery Glas OG participants were asked whom they had connected with in the OG. Data were
imported to Microsoft Excel. The data from Excel represented the number of ties between
each individual in the network. The input ‘1’ was used when a connection between the
two individuals was present while the input ‘0’ was used when there was no connection.
Data were visualised through the creation of a sociogram using NetDraw version 2.177.
This process visually mapped the relations within the OG’s network.

The second methodology employed was a case-study approach using qualitative
interviews, to understand further relations within the social network. A qualitative
case-study approach was necessary for exploring in an open-ended way the dynamics
of power/knowledge within the OG. Particularly relevant to the study of nascent and
evolving contexts, such as Ireland’s bioeconomy, case studies provide in-depth current
understandings but also a ‘forward glance’ to the trajectory of what is likely to evolve,
allowing for an anticipation of ‘situations even before we encounter them, allowing us
to envision alternative futures’ [92]. Case studies can provide a detailed account of a
phenomenon, and can be selected purposively to give a voice to marginalised groups [93].
They are defined by Flyvbjerg [94] as being the intensive analysis of an individual unit
of research. Case studies can also be useful for communicating new ideas or enhancing
awareness of a certain topic [95].

Despite these benefits, critics of the use of case studies claim that research of this nature
provides little more than interesting stories and that the use of a single case study does not
allow for the generalisation of findings [96,97]. While case studies are not normally statisti-
cally significant, Flyvbjerg [92] emphasises the importance of their theoretical significance.
Research that uses a case study approach generates an in-depth understanding of a particu-
lar phenomenon (a social movement, a policy measure, a programme, etc.) and generates
knowledges and insights that are transferable to understanding or indeed predicting other
phenomena [98]. The study by Tassinari et al. [99] identifies the use of case studies as crucial
for studying bioeconomy development. Case studies are also popular outside of academic
research. A report published by the United Nations Food and Agriculture Organization
in 2019 provides an overview of 26 successful bioeconomy case studies [100]. They are
used for guidance for contexts elsewhere wishing to develop bioeconomy initiatives. While
case studies such as those outlined by San Juan et al. [100] can be beneficial for increasing
bioeconomy awareness regarding the workings of biotechnology, a limitation of their use
arises when they do not capture information relating to behaviour, attitudes and perspec-
tives. This research gap is discussed by Sanz-Hernandez et al. [101] who describe how
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most contributions to bioeconomy research come from a scientific or technical perspective
in terms of evaluating novel developments such as the use of new types of biotechnology.
Furthermore, despite the importance of social and economic factors for securing a transition
to the bioeconomy, studies from a social science perspective are limited.

A case study of Ireland’s Biorefinery Glas OG is presented in this paper to evaluate how
the views and knowledges of farmers have been influential in the OG. Studying a pilot
bioeconomy initiative also offers a forward glance at how farmers are likely to be involved
in the bioeconomy as it develops. Case studies are highly beneficial for understanding ini-
tiatives in the early stages of their development and have a practical purpose in identifying
any corrective actions required to support initiatives” success [102,103].

The EIP-AGRI OG scheme was launched in 2012 [104]. By November 2020, 1600 OGs
across Europe had been selected for funding in a wide range of areas relating to enhancing
sustainability in agriculture [104]. As of December 2021, 55 EIP-AGRI projects have taken
place in Ireland [105]. To gain insight into the influence of farmers’ knowledges on the
OG and identify power/knowledge dynamics within the OG, semi-structured interviews
were conducted with participants in the Biorefinery Glas OG. Semi-structured interviews are
the most commonly used qualitative research method [106]. This form of interview can
take the approach of providing a flexible framework whereby all participants are asked the
same questions but in no defined order [107]. A benefit of using semi-structured interviews
is that it provides insights into the views and experiences of individuals [106]. Participants
are regarded as experts in their own experiences [108]. By interviewing people who may
be marginalised within a network (i.e., farmers in the bioeconomy), insights can be gained
into topics that may be absent from other documents such as official policy documents
or scientific reports on the bioeconomy. The use of semi-structured interviews can also
provide more in-depth insights into the perspectives of participants by asking follow-on
questions as necessary, flexibly eliciting more information from participants in a customised
way based on their responses to the main interview questions [106]. It is this depth rather
than breadth in research that provides a key benefit of qualitative methods over other
research methods [109]. For this case study, open-ended questions sought to explore the
experiences of individuals who participated in the OG. The primary research question
of this study was to what extent has farmer knowledge been influential in a multi-actor
EIP-AGRI OG which aims to create a farmer-led bioeconomy development? Sub-research
questions are presented in Table 1.

Table 1. Sub-research questions of the study on the subjective experiences of primary producers
involved in the Biorefinery Glas OG.

What was the initial awareness of the bioeconomy among participants?

How did farmers and other actors gain entry into the bioeconomy (through the OG)?

What is the nature of the bioeconomy social network as experienced by participants?

What is the role of knowledges held by farmers in the OG?

What should the role of farmers be in the bioeconomy?

An interview guide was developed for conducting the interviews, where the questions
were based on probing aspects of Foucault’s power/knowledge compound. The interview
guide also illustrates the rationale for the question; the question asked; probing questions
used; and sub-research questions. The full interview guide is presented in Appendix A.

Semi-structured interviews with participants in the Biorefinery Glas OG were conducted
between March and May 2021. The Biorefinery Glas OG began in 2019 and concluded
with a presentation of results in February 2021. Ethical approval was acquired from the
UCD Office of Research Ethics. Interviews lasted between 33 min and 80 min. Due to
COVID-19, all interviews took place remotely via phone calls and and video (zoom). In
total, fifteen participants were interviewed. Upon initial discussion with the coordinator of
the OG regarding who had been involved in the OG, the coordinator acted as a gatekeeper
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and assisted in establishing an initial connection with the participants. Following this,
arrangements were made for the scheduling of interviews with the participants from all
partners involved in the OG by contacting participants via email and text messages. Of
the five farmers who participated in Biorefinery Glas, three were interviewed. Two of the
participant farmers were male and one was female. Two participant farmers owned their
farms while another was a farm manager. Two participant farmers who had participated
in the OG were not interviewed. Both of these non-participants were male. One owned
their farm while another was a manager on a research farm. The reasoning for their non-
participation was time constraints on the part of one farmer and the personal choice of
another not to participate. At the end of each interview, participants were asked if they
could connect the researcher with another person involved in the OG to ensure that contact
was made with every person who had been involved in the OG. Beyond the farmers who
did not participate in the interviews, two other participants who had been involved in
the OG did not respond to requests to participate in interviews. One was involved in the
operation of the biorefinery process while another had been involved in the initial planning
stage of the OG. Table 2 outlines the composition of the interview participants. Alongside
participating farmers and participants from the organisations that formed the OG, a Teagasc
farm advisor who assisted in the undertaking of the OG was also interviewed.

Table 2. Overview of interview participants.

Groups Number of Interview Participants

Agri-business 2
Agricultural advisor
Agricultural Science researchers
Bioeconomy researchers
Farmer co-operative representative
Farmers
Technology providers

N WRFk WWwR

A limitation of conducting interviews remotely is that the lack of a physical presence
and visual cues on the part of the interviewer can limit the rapport-building process [110].
The dependence on speech alone also leads to the slight possibility that the tone of interview
responses may be misinterpreted [97]. However, using phone calls for conducting inter-
views can have benefits such as enhancing accessibility for hard-to-reach populations [111].
While the undertaking of interviews remotely may result in additional challenges for re-
searchers such as a dependence on phone or internet connectivity, the use of phone calls
for completing interviews allowed each participant to provide a detailed account of their
experience as a part of the Biorefinery Glas OG. From this, a comprehensive account of the
experiences of participants within the Biorefinery Glas OG was attained.

Analysis of the data generated from interviews was facilitated using coding. Data were
analysed deductively whereby the interview questions developed based on Foucauldian
power dynamics were also used to help organise data generated from the undertaking of
interviews. Table 3 illustrates how the work of Foucault was used to analyse the findings of
this study. Following the organisation of data, responses were analysed inductively [112].
There were four coding cycles within the analysis of interviews. The first cycle of coding
emphasised the ‘causes, contexts, contingencies, consequences, covariances and conditions’
of data [113]. The second cycle assisted in creating a structure for the data. Similar codes
from the first cycle were merged and redundant codes were deleted [113]. Codes were
condensed into categories which led to the creation of themes. This is the final step in
the analysis process as it provides a structure for the writing of results. A codebook was
developed using Microsoft Excel. This included the title of the code and a description
of what was included within the code. The development of a codebook can enhance
the level of reliability within the analysis process [114]. Tables outlining the cycles of
coding undertaken in this study are provided in Appendix B. The themes developed
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following several rounds of analysis were the network of the Biorefinery Glas OG; the roles,
contribution, and influence of farmers and their knowledges within Biorefinery Glas OG;

and the perspectives of participants on future farmer involvement in the bioeconomy.

Table 3. Application of Foucault in the analysis of findings.

Element of The Role of
Foucault’s .
Networks in TR Power/ Local .
Theory of Subjectivities Discourse
Power Power Knowledge Knowledge
Applied Relations
The Examples of
positioning  Considerations Ide.ntlfymg the inclusion Data relating
of for therole of  the influence and to the
participants farmers in which exclusion of erspectives
within Biorefinery different knowledge persp
Focus of S . of
Avplication Biorefinery Glas in terms forms of held by articipants
PP Glas and the of their knowledge farmers in p P
. . oo . on the future
impact this contribution held in the of the
had on the and Biorefinery undertaking bioeconom
role influence. Glas. of Biorefinery Y
of farmers. Glas.

5. Results: The Influence of Farmers and Their Knowledges in the Biorefinery Glas OG
5.1. Network of Biorefinery Glas OG

The Biorefinery Glas OG was led by a consortium of five partners. Barryroe Co-operative
is a farmer-owned dairy co-operative located in Co. Cork in the South of Ireland. Alongside
purchasing milk from its members, the co-operative also supplies feed for pig farmers
in the local area. As highlighted in Figure 1, one of the aims of the Biorefinery Glas OG
was to identify whether the biorefinery of grass could provide an alternative feed source
for monogastric animals (mammals with a single-chamber stomach), thereby reducing
dependence on imported soya. Carbery Group represented the private sector within the
OG. It is an agri-food manufacturer which comprises of four dairy co-operatives including
Barryroe Co-operative. They are also located in Co. Cork. Institute of Technology Tralee
(ITT; subsequently renamed Munster Technological University), and University College
Dublin (UCD) were the academic partners in the OG. Researchers from UCD provided
knowledge in the area of agricultural science in terms of the feeding quality of refined
grass. Alongside including the coordinator of the OG, researchers from ITT analysed the
viability of the by-products developed from the protein removed from grass. The final
partner in the OG was Grassa. This was a Dutch biorefinery technology provider who
had developed the small-scale biorefinery employed on the participating farms to evaluate
the potential applicability of a grass-based biorefinery. A member of Teagasc, the Irish
agricultural advisory service also provided logistical support in the undertaking of OG.
Teagasc was not included as a member of the OG, however.
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Figure 1. By-products from the biorefinery of grass. Source: Biorefinery Glas [115].

Biorefinery Glas was a ‘small-scale farmer-led” green biorefinery demonstration project [116].
It has featured in Irish policy documents relating to bioeconomy development [117,118].
The aim of Biorefinery Glas was twofold. Firstly, it provided a pilot study to gain insights into
real-world conditions for bioeconomy research, specifically in exploring the viability of a
grass-based bioeconomy in Ireland by utilising a small-scale biorefinery on farms. Secondly,
it aimed to enhance awareness of the bioeconomy in the wider population of farmers via
demonstration and video-based dissemination of the experiences of participating farmers in
the OG. The application of a grass-based biorefinery is described as having potential benefits
for beef and dairy farms [118]. This relates to the acknowledged negative environmental
impacts of dairy farming and the economic vulnerability of beef farming [119,120]. To
apply a small-scale biorefinery on working farms, dairy farmers were selected to provide
biomass to the OG and demonstrate the biorefinery. In total there were five participating
farms including one dairy demonstration farm. The four other farmers were from the four
co-operatives which form the Carbery Group. Those co-operatives are Bandon, Barryroe,
Drinagh and Lisavaird. Figure 2 outlines where these co-operatives are in Ireland. The
reason for the selection of these farmers to participate in Biorefinery Glas was their success
in an awards program for sustainable farming. Each of the selected farms was located in
the western region of Co. Cork. Cork has the highest number of dairy cows in Ireland and
is a region renowned for dairy production [121-123].
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Figure 2. Map illustrating dairy co-operatives in Ireland. The four co-operatives which provide milk
to Carbery Group are located in the South of Ireland. Source: Irish Farmers’ Journal [124].
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NF_Participant_S

Figure 3 illustrates the network of the Biorefinery Glas OG based on the connections
described by interview participants. At the centre of the network was the research coordi-
nator of the OG and the participants representing the agri-business partner. There was a
high level of connectivity among the different partners in the OG. The participating dairy
farmers were connected with the researchers, technicians, and business partners in the OG.
Given that they were not an active member of the OG, the Teagasc advisor was the least
connected individual within the undertaking of Biorefinery Glas.

NF_Participant_10 Sector
@ Agricultural advisor

&NF_Participant_12

@ Agri-business
NF_Participant_7 ' Farmers
. Co-operative representative
' Research (Agricultural Science)
O Research (Bioeconomy)
‘ Technology providers

F_Participant_2

F_Participant_1

NF_Participant_2

Figure 3. Connectivity of participants in the Biorefinery Glas OG. Node size represents degree centrality
(level of connectivity). Visualised using Netdraw [125].

The involvement of participating farmers in dairy farming and their success in winning
awards for sustainability in dairy farming organised by the four co-operatives which form
Carbery Group was a key factor for securing their entry into this OG, as it connected them
with the dairy co-operative which was a consortium member of the OG. The co-operative
organisation itself was also described as a coherent entity that was suitable to facilitate
farmers’ participation in the OG.

‘The reason for this with dairy farmers was just it was to do with the organisation. We
needed a cohort; we needed the kind of guarantees that we would be able to get farmers to
participate if we were going to get this [the EIP-AGRI OG funding]. And it was easier to
envisage that with the co-op structure that exists in the dairy sector’.

(Non-Farmer Participant_4)

Within this OG, as demonstrated by the social network graph, farmers held a high
level of connectivity, which meant that they had access to the various knowledges present
within the OG social network as well as the opportunities to exchange the knowledges
they hold. While Figure 3 illustrates how individuals in research and agri-business had the
most connections in the OG and were therefore at the centre of the network, farmers and
non-farm actors (excluding research and agri-business who were at the core of the network)
had similar degrees of centrality within the network. Some researchers described how they
had higher levels of connectivity with farmers rather than other researchers in the OG. This
ensured that researchers had the opportunity to gain ‘on the ground’ expertise within the
OG (Non-Farmer Participant 11). An example of this was the ‘liaising’ between farmers and
researchers in terms of the requirements for grass supply (Non- Farmer Participant_7).
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‘The farmers brought the knowledge of how they manage grassland for cattle and what
they do to grow the optimum grass’.

(Non-Farmer Participant_11)

While the social network analysis indicates that farmers were highly connected in the
network, the question arises as to whether their connectivity resulted in them being able to
determine the design and direction of the OG. Identifying the benefits of having farmers as
members of the OG, one participant discussed how it would have been more difficult to
undertake the OG ‘if we were working with more research partners, to implement we may have
actually run into more challenges than we did from working with farmers in terms of timelines and
all that side of things’ (Non-Farmer Participant_4).

5.2. The Roles, Contributions, and Experiences of Farmers in Biorefinery Glas

The primary roles and contributions of farmers were the provision of grass and
the undertaking of dissemination activities. While some participants viewed farmers as
indispensable in the undertaking of the OG, others viewed the contribution of farmers
primarily from a dissemination point of view, i.e., providing demonstration to other farmers.
The question of whether farmers’ involvement in the OG represented a box-ticking exercise
on the part of leaders of the OG was raised by one farmer, who argued:

‘It has been an opportunity to be involved in science. I like that side of it ... whether we
were just kept involved because that ticked a certain box . .. we’re more than just on the
ground, do the job and then leave it up to the experts’

(Farmer Participant 3)

One farmer described how other non-farmer participants were ‘so enthusiastic and they
made, they made us feel that we were a vital cog in the project’ (Farmer Participant_2). Contrary
to this was the view that the role of farmers was based on “small things’ and ‘on the ground’
(Farmer Participant_1). These latter aspects were related to the practicalities of the OG
rather than farmers having the means to influence the design and direction of the OG.
Upon completion of the provision of grass, the role of farmers in the OG was viewed by
some interview participants as being largely completed:

‘The farmers were very important in the first 12 months, but their role, other than . ..
putting together the story ... I suppose their role in growing the grass and providing it
for biorefinery, their role kind of finished then and so they weren’t as integrally involved
in the, I guess, the running of the project’.

(Non-Farmer Participant_7)

A key function of farmers within this OG stressed in the accounts of participants was
their role in dissemination. Including farmers within a bioeconomy project as opposed
to undertaking the biorefinery process ‘behind doors’ on a research farm was viewed as
beneficial (Farmer Participant_1). This was reflected in the view that when farmers ‘see
their own local, a local farmer in the area involved in it, it would be, you know, [they would think]
less, ... of a risk that they could get involved in that thing’ (Non-Farmer Participant_6). An
advantage of farmer inclusion was that it can assist in communicating the benefits of the
bioeconomy to farmers. As one participant mentioned, including farmers in the OG “help
us to keep it simple’ (Non-Farmer Participant_8).

5.3. Power/Knowledge and Farmer Participation in Biorefinery Glas

While OG members in academia and agri-business who had the most connections
in the network were described as being the most influential actors within Biorefinery Glas,
farmers were also identified as being important figures within the OG. Despite this, one
farmer held the view that ‘everything was laid out’ in terms of what the aim and approach
of the OG were by the time farmers had begun to participate within the OG (Farmer
Participant_1). This was supported by the view that the OG “was largely scoped out’ by the
time farmers became involved in the OG (Non-Farmer Participant_3).
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A common perception among farmers was that the most influential people within
the biorefinery initiative were those who had the highest connectivity in the network
as depicted in Figure 3. In the account of one farmer, the level of knowledge held by
technology providers and scientists underpinned their significant influence within the
network:

‘And that’s why I was so influenced by . .. the scientists from the [Institute], they knew
exactly what they were doing from the word go. And anything that was fired at them,
they had the whole lot, they knew exactly what they were at’.

(Farmer Participant_2)

A reason for why these individuals were viewed as being the most influential was
because they ‘have a network, they have a name. And so, they tend to, they speak, they have
sort of a ready-made audience, if you like, through their networks” (Non-Farmer Participant_7).
Furthermore, one participant described how ‘political influence’ such as being connected
with lead actors can result in it being easier for certain groups to influence decision-making
processes compared to non-connected groups (Non-Farmer Participant_10).

An example where farmers held influence was in the planning of the OG in terms of
the timing of work:

‘The feedback from farmers, which we would have known is look, guys, certainly March,
April, May is completely out because it's calving its breeding season there’s all, it'’s a
really busy time on farms so we certainly ain’t going to have a grass refinery coming in
during those months’.

(Non-Farmer Participant_3)

Despite the noted role of farmers in planning logistical elements of the OG, one
participant viewed farmers as having ‘effectively no influence whatsoever on the project ... the
only influence they had was [to] provide the grass’ (Non-Farmer Participant_12). One participant
described how scientists were ‘very dependent’ on farmers in providing the grass, yet they
had no recollection of other areas where farmers could influence the undertaking of the OG
(Non-Farmer Participant_8). This was echoed in the statement by one of the researchers
that the function of farmers was ‘just providing grass’ (Non-Farmer Participant_8). One
farmer used the phrase ‘facilitating’ when describing the use of their land for the biorefinery
process (Farmer Participant_3). The argument was raised by one of the farmers that they
‘couldn’t [be] expect it to influence how they feed the stuff above it, and we couldn’t be, you know,
asked to influence what goes on in the science’ (Farmer Participant_3). While the official forms
of knowledge held by scientists are viewed as valid within discussions on highly technical
science-oriented aspects of the bioeconomy, local forms of knowledge held by farmers
may not be perceived as relevant; and there was little evidence that scientific and local
knowledges intersected outside of grass production. As detailed in the next section, an area
where farmer knowledges could have been included to a greater degree related to how the
biorefinery process would operate beyond this pilot.

5.4. Local Knowledge Held by Farmers in Biorefinery Glas

There was a clear differentiation between the types of knowledge provided by farmers
and non-farmer actors within the OG:

“The practical side of it came from the farmers. The technical side of it came from the . ..
scientists really’.

(Farmer Participant_2)

When describing the types of knowledges farmers contributed to the study, the phrase
‘local knowledge’ was used (Farmer Participant_2; Non-Farmer Participant_11). This type
of local knowledge related to the processing of grass. There were three areas where the
inclusion of the local forms of knowledge held by farmers had an impact on the undertaking
of the Biorefinery Glas OG. The first of these related to logistics. During the biorefinery
process, an important contribution of farmer knowledges was the identification of a baler to
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bale the press cake by-product from grass which would be used to feed animals to identify
differences in its feeding value compared to unrefined grass. This underlines the benefits of
expanding the network of the bioeconomy in terms of gaining new knowledges to support
an innovation which would not have been possible if local actors had not been included.
As mentioned by one farmer:

They did listen to us very tentatively. We'll say they were in trouble enough I suppose
really about the product, how they were going to transport it to for trials and turned to
bales’.

(Farmer Participant_2)

Farmers’ knowledges were viewed by participants as being important in supporting
the dissemination of the OG to farmers. This was beneficial for supporting peer-to-peer
learning. The knowledges of farmers were utilised in providing feedback on the use of
biorefinery equipment. This was demonstrated in the view that “We need the experience of the
farmers. We need them to roll out the bioeconomy’ (Non-Farmer Participant_2). Considering
the Biorefinery Glas OG in its entirety, some farmers were satisfied with how the process
was undertaken, saying that “if they were coming again now next year, I couldn’t see anything
I'd change’ (Farmer Participant_2). Alternatively, another farmer spoke of limitations in
consultation at the end of the OG:

‘[ suppose I've just described to you now, of the things that I felt could have improved.
Nobody came back and asked me at farmer level’.

(Farmer Participant_3)

This suggests that while farmers were provided with the opportunity to have their
voices heard on certain topics, their influence on other topics was by comparison limited.
Limitations were also identified concerning the development of a business model for
the biorefinery process as it failed to address questions on the practicalities of farmer
involvement in the biorefinery process:

‘I was kind of sitting there going, OK, so on a practical level, this grass is being taken
away and being dried out. How is it coming back to me? Do I have to get it delivered? Is
that going to be a cost to me? And also, the stuff that’s coming out, you know, so I did
feel that there was certain things that maybe weren't involved in the costings’

(Farmer Participant_3)

The lack of farmer inclusion in the development of the business model compared to
the processing of grass outlines the possibility that farmers have the agency to influence
certain elements of bioeconomy development and discourse while they were less involved
other aspects of its development. Other aspects may be more limited whereby only certain
members of the bioeconomy network, who are viewed as having relevant knowledge, can
influence decision-making processes. An additional question raised by farmers which did
not feature in the accounts of other OG members was the level of energy being used by the
biorefinery. This could impact the overall sustainability of the biorefinery process, which
was noted by the agricultural advisor connected to the initiative:

‘It’s the whole piece of kit is very energy hungry and cutting all that grass and drawing
it in is enerqy hungry ... I never saw an energy audit on it. This was just for our own
farmer discussions, you know’.

(Non-Farmer_Participant_12)

Speaking about the presentation of findings at the end of OG, one farmer outlined
their view that the leaders of the OG had ‘enough of talking amongst themselves, without
us farmers asking more questions’ (Farmer Participant_3). Despite the differences between
official (technical) knowledges held by researchers and local (practical) knowledges held
by farmers, the participant argued that farmers should have the ability to participate in
and inform bioeconomy initiatives:
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‘We may not have letters after our names, but we’re very much, you know useful and
have a purpose and, have you know, should have input’.

(Farmer Participant_3)

5.5. Discourses on the Future Farmer Involvement in The Bioeconomy

Participants viewed it as unlikely that dairy farmers in general would be willing to
reduce the level of grassland available for their stock to be used for a biorefinery. In terms
of the use of grass for biorefinery processes, one farmer described opposition to a reduction
in the level of grass available for the feeding of livestock:

‘We already are stressed ... we need to know what we have and what we have access
going down the line isn’t going to be taken away from the sector we're in’.

(Farmer Participant_3)

Many participants were of the view that a transition to the bioeconomy would be
suitable for economically vulnerable sectors of agriculture such as beef farming. One
participant explained how the biorefinery of grass could ‘offer other income streams to farmers,
particularly from a dry stock point of view in rural Ireland or in our case in West Cork. Because,
unfortunately, cattle are, theyre not even at a break-even situation’” (Non-Farmer Participant_12).
The bioeconomy was regarded as a means of providing new sources of revenue to farmers
working in sectors in decline. The view was held by participants that it can ‘make agriculture
exciting again’ by providing new opportunities to younger farmers (Farmer Participant_3).
This was reiterated in the view of one farmer that ‘the more I see it the more I see them, the
results I see, then I think it, there’s a chance it could be a game changer for farmers in different places’
(Farmer Participant_2).

6. Discussion

This study has examined whether primary producers within the Biorefinery Glas OG
have, as has been noted in international studies, roles that were mainly limited to input
suppliers of biomass, rather than roles oriented to influencing decision-making in how
bioeconomy initiatives are formulated and developed [62]. A major challenge for multi-
actor initiatives such as EIP-AGRI is securing authentic knowledge exchange between
actors where the knowledges held by different actors may be viewed as unfamiliar, difficult
to understand, or viewed as irrelevant. Taking a focus specifically on the importance of ‘non-
traditional” knowledges in innovation, such as farmers’ knowledges, various studies argue
that a greater emphasis should be placed on including the knowledges held by farmers
within bioeconomy development [25,42,126,127]. This study has sought to explore to what
extent have farmers’ knowledges been influential in a multi-actor EIP-AGRI OG which aims
to create a farmer-led bioeconomy development? In the case of Biorefinery Glas OG, farmers’
knowledges were not ‘rendered invisible” within the OG [73]. Had the OG not included
farmers’ knowledges, it may not have been able to address issues relating to biomass
production, thereby limiting their ability to undertake the pilot. This illustrates the benefit
of including farmers’ knowledges within bioeconomy initiatives. Based on the accounts of
participants, there was limited evidence that farmers were able to influence aspects of the
OG which did not relate to the practicalities of biomass provision. Farmers noted logistical
issues such as potential costs which farmers could face when providing grass to a biorefinery
as well as management issues relating to energy requirements for the biorefinery process as
potential issues for the bioeconomy moving forward henceforth. If farmers are unwilling
to adopt bioeconomy technology or provide biomass for bioeconomy development, the
ability of society to transition towards a bio-based society may be hindered.

The primary role of farmers was the provision of grass and overcoming logistical
issues in ensuring there was sufficient biomass for the undertaking of the pilot. Beyond
the production of biomass, farmers were significantly involved in dissemination activities
that aimed to increase farmer awareness of the biorefinery process. Thirdly, they provided
feedback to other OG members about the production of grass. Previous literature highlights
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how groups such as farmers have been marginalised within bioeconomy developments [42].
However, in the case of the OG presented in this paper, farmers held a high level of
connectivity within the OG’s network. As opposed to the perception that the bioeconomy
is a ‘site of struggle’ between competing visions and goals, the OG was described by
most participants as being collaborative in nature, where some activities of the OG are
concerned [50]. In certain areas of the OG’s activity, some actors led and in other areas,
different types of actors led. For example, scientists led research-oriented aspects and
farmers were most influential in primary production-related activities. From the interviews
conducted, rigorous knowledge exchange for innovation did not occur in all activities.

Given the presence of certain issues in the accounts of farmers and their absence from
the accounts of other OG members, increased farmer involvement and dialogue with other
OG members could have assisted in identifying solutions to practical challenges which will
impact the future development of the bioeconomy. However, greater farmer involvement
may not have been feasible due to limitations within multi-actor innovation. As noted
by one of the participating farmers, they could not have been expected to influence the
scientific aspects of the pilot. While multi-actor innovation aims to share knowledges and
co-create solutions, it may be unrealistic for farmers to be able to contribute knowledge
relating to the highly scientific workings of biotechnology. Similarly, non-farmer actors may
not, realistically, be in a position to contribute knowledge to the workings of the bioeconomy
at the farm level. While the lack of involvement of certain groups may appear to be a form
of powerlessness, Shortall [128] argues that to “self-exclude’ or to resist participating in
innovation processes may provide power to groups, when the processes are outside of their
expertise and where they are likely to fail to exert influence for their own benefit.

Unequal access to power and resources are influential factors in the creation of eco-
nomic imaginaries [20]. Sanz-Hernandez et al. [101] describe how the transition to the
bioeconomy is based on the transition from ‘regimes of hope’ to ‘regimes of truth’. The
use of the phrase regimes of truth connects with a Foucauldian understanding of power
in the context of discourse. While farmers may be included within (limited) discourses
relating to the bioeconomy, their influence on how it will be developed may be limited.
This is caused by discourses and local knowledges, such as those held by farmers, being
viewed as less valid or relevant to the more socially accepted forms of knowledge held
by the bioeconomy’s ‘triple helix’. Within Biorefinery Glas, there was a divide between
the ‘scientific’ knowledges held by researchers and the ‘practical’ knowledges held by
the farmers. From a Foucauldian perspective, limited incorporation of the knowledges
held by farmers regarding logistical and management issues (relevant to the scientific side
of bioeconomy development) possibly reflects an example of ‘rarefaction” whereby only
certain groups or individuals can speak about a topic authoritatively [64,69,129].

This study has highlighted how the knowledges of farmers were incorporated into
discussions on the production of biomass. Farmers did not have as much influence on
discussions relating to the future direction of the development of the bioeconomy in
the context of this OG. While farmers delivered feedback to other members of the OG
regarding logistical aspects such as the timing in which the biorefinery process could take
place, providing grass (as input suppliers) was viewed as the primary role of farmers.
This is illustrated in the emphasis placed on using farmers’ knowledges regarding grass
harvesting as opposed to surfacing and potentially developing other knowledges that
farmers have and could potentially contribute. This aligns with previous literature in terms
of biomass provision being the primary role of farmers [46,130,131]. It also indicates that
the provision of biomass is a social norm for farmers involved in the bioeconomy. Within
a Foucauldian approach, social norms and subjectivities are the results of the combined
influences of power, knowledge, and discourse [132]. The development of subjectivities
occurs when actors do what is expected of them by leading actors, in terms of taking up
laid-out roles rather than being in a position where they can influence the undertaking
of innovation. As opposed to one form of knowledge dictating how the bioeconomy will
develop, the collaboration between official and local forms of knowledge can support the
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creation of shared understandings of the bioeconomy while minimising conflict, which
could hinder bioeconomy development [11,20,62].

Foucault places emphasis on sites of power such as formal institutions such as clinics,
hospitals, and schools for the creation of subjectivities, which inform discourse, knowledge
and power [133,134]. The creation of subjectivities within the bioeconomy is an integral
element of this study. If subjectivities in relation to the bioeconomy are developed in
institutions where farmers” knowledges are not considered, the participation of farmers
could be limited and, thus, the bioeconomy’s ability to support a transition from a fossil-
based to a bio-based society. As noted by Curran [135], knowledges are deployed to sustain
power relations or create new subjectivities. Uncovering power/knowledge configurations
in the bioeconomy can assist in producing ‘novel approaches for new forms of organization
toward a more sustainable and just future” [136].

Foucault [65] demonstrates how power can be productive by creating new knowledges
or understanding. An example of this is increasing awareness of the bioeconomy and its
potential to transform Irish agriculture by providing new opportunities to economically
vulnerable sectors such as beef farming [137,138]. From this, the bioeconomy could con-
ceivably assist in securing a Just Transition for farmers. Wreford et al. [42] and several
Irish policy documents outline how the importance of livestock production to the rural
economies of New Zealand and Ireland creates a comparative advantage for securing
bioeconomy development [117,118,139].

To progress farmer involvement in the bioeconomy, several factors were described
by participants in this study as being important. This includes peer-to-peer learning, the
presence of co-operatives as well as the impacts of policy and legislation. Peer-to-peer
learning and the sharing of ‘good practice’ represents a core objective of EIP-AGRI [140].
The centrality of co-operatives in providing a structure for farmers to gain access to the
bioeconomy reiterates findings from other studies focused on primary producer involve-
ment in the bioeconomy [21,62,141,142]. An additional element of exclusion within this
OG was the type of farmer that could participate. While the application of a grass-based
biorefinery is described as having benefits for beef and dairy farms, only dairy farmers
participated in this OG. This was due to the absence of a collective structure in place for
beef farmers which could facilitate the provision of grass needed for the OG.

7. Conclusions

This study sought to uncover the extent to which farmers participating in a bioeconomy
OG development were able to influence its undertaking. The primary research finding
of this study is that while farmers have been involved in a novel bioeconomy initiative,
there were areas where their knowledges could have been included to a greater degree.
This related most clearly to logistical issues such as how a biorefinery would operate once
functional as well as management issues relating to energy usage. Including the local
forms of knowledge held by farmers at earlier stages in the development process could
ensure that practical issues relating to future bioeconomy development are overcome,
thereby ensuring a more holistic approach alongside supporting bioeconomy innovation.
Farmers were influential in other areas of the pilot such as identifying equipment needed
for the transporting of biomass. This exemplifies the idea of dividing practices within a
Foucauldian understanding of power whereby farmers were provided with the opportunity
to contribute to certain elements of the OG as it ran its course based on the practical forms
of knowledge they hold.

The primary responsibility of farmers was the provision of biomass. From a Fou-
cauldian perspective, this represents a social norm regarding the involvement of farmers
in the bioeconomy. In contrast to previous studies which noted the scepticism of farmers
towards the bioeconomy, participating farmers in the Biorefinery Glas OG emphasised the
opportunities that a grass-based bioeconomy could provide to farmers. Beyond these
findings, this study has also demonstrated the benefits of applying the work of Foucault in
analysing the connections between power and knowledge in the bioeconomy. This includes
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consideration for the varying discourses at play within bioeconomy initiatives as well as
the creation of subjectivities. Involving farmers in bioeconomy-focused developments
can have benefits in terms of increasing farmers’ awareness of the bioeconomy and their
willingness to participate in new, sustainable income streams. Consideration, however,
is needed in terms of ensuring that the bioeconomy does not replicate power imbalances
experienced by farmers within other value chains.

In terms of limitations, the primary challenge in undertaking this study was the
completion of fieldwork due to the impact of COVID-19. As noted in the methodology
section, the requirement of conducting interviews remotely can lead to additional challenges
in the undertaking of interviews. Furthermore, a stated limitation of mobilising Foucault
is the view that his theory is not action oriented. While Foucault’s work is beneficial for
identifying the marginalisation of certain knowledges, it lacks insight into measures that
can assist in overcoming marginalisation [143-145]. Future studies could apply theories
that align with Foucault’s work, yet are more action-oriented in nature, to consider how
the role and knowledges of farmers in the bioeconomy can be enhanced.

Despite this, the methodology employed enabled the attainment of an understanding
of the experiences of participants involved in the Biorefinery Glas OG and an evaluation of
the influence which farmers held in this development. It is also important to acknowledge
an element of selection bias concerning membership of the OG. Given that participating
farmers were selected to take part in the Biorefinery Glas OG due to their success in sustain-
ability initiatives, they may not be entirely representative of dairy farmers at large. Indeed,
the number of participants in this study may be viewed as being small, resulting in it being
difficult to generalise findings [110]. While recognizing these limitations, the benefit of
using the case study methodology is that it provides depth, richness, and completeness,
relative to statistical studies that offer breadth and potential to provide population-level
generalisability.

Future research could be conducted whereby quantitative research methods are used
to evaluate the experiences of farmers involved in other bioeconomy initiatives or EIP-
AGRI OGs. An advantage of this is that a greater level of breadth could be attained.
Another potential area for future research is the identification of measures that can support
the creation of bioeconomy co-operatives in sectors of agriculture where co-operative
organizational structures are not common. This could assist in facilitating the entry and
involvement of economically vulnerable agricultural sectors into the bioeconomy. While
this study provides insights into one case of farmer involvement in the bioeconomy, it can
potentially spur future research which seeks to identify how influential primary producers
have been within more advanced bioeconomy developments as well as other sectors of
agriculture gaining entry to the bioeconomy. Given that bioeconomy development is
dependent on the utilisation of a wide range of biomass sources, future research could also
evaluate the experiences and positioning of farmers in sectors other than dairy farming that
have begun to participate in novel bioeconomy value chains and initiatives. This includes
agricultural sectors that are economically vulnerable, such as beef production. This can shed
light on what supports are needed to support a Just Transition from dependence on polluting
forms of agriculture towards the vision of sustainability envisaged by the bioeconomy.
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Appendix A. Biorefinery Glas Interview Guides

AR

Themes represent the sub-questions of this study. They are:

What was the initial awareness of the bioeconomy among participants?

How did farmers and other actors gain entry into the bioeconomy?

What is the structure of the bioeconomy social network as experienced by participants?
What is the role of knowledge held by farmers in the bioeconomy social network?
What should the role of farmers be in the bioeconomy?

Table Al. Farmer interview guide.

Theory Reasons Questions Probes Themes
Introductory. queshqn—help to How long have you been Was farming what you
ease the participant into the farmine? always wanted to do since
interview process & you were young?
Help to capture the importance
of farming as an
identity—similarity to literature
on how employment (i.e., coal What is your favourite
mining) is an important aspect part about being a farmer?
of an individuals’ and
communities” understanding of
their world
Can you briefly explain
Demographic overview what type of farm you
regarding how participants align ~ have in terms of herd size
or differ with average farm and whether your land is
holdings and practices used for anything other
than dairy farming?
Connection to power, knowledge,
and discourse.
Link to the regime of truth whereby an
individual’s position within a network Do vou think the
of power signifies their ability to be Introducti £ envi tal K Y ledee held b
heard. As Bazzul and Carter [146], ntroduction of environmenta nowiecse ield by
referring to Foucault outline POhC}_’ into the conversation and . . farmers is value;d by
‘utterances can be understood across 1dent1fy whether fa.rrrng versus Do you think the voices of groups responsible for
di R . but stat ts that the environment (similar to the farmers are represented designing Q4
[SCUTSIVE regimes, but statements tha f jobs versus the when it comes environmental policy? If o
carry the authority necessary to be concept of jobs . poicy
environment) influence how government policies? no, what do you think

deemed objective, irrespective of
whether they are true or not, need to be
understood against a complex set of
rules, including rules informed by
scientific research practices, that afford
objective/‘truth’ statements

their authority’.

farmers consider
environmental policy

they are missing?
Pollution, water, good
management, Bord Bia
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Table Al. Cont.

Theory

Reasons

Questions

Probes Themes

Link to discourse and power

As highlighted by Townley [66],
Foucault did not “acknowledge a
neutral concept of knowledge
formation’. For Foucault, it is
impossible for knowledge not to
engender power [65]. On this basis, the
development of the Biorefinery Glas will
be based on some level of power
relations whereby certain actors will
play a central role in its development
while others will be marginalised. The
question this research study aims to
identify is to what extent have farmers
been on the margins as has been the
case internationally. Alternatively,
given that Biorefinery Glas aims is to
develop small scale ‘farmer-led” green
biorefineries, to what extent has the
knowledge of farmers been placed
centrally in this project.

Introduction of bioeconomy into
conversation—Identification of
initial views prior to active
involvement

When did you first hear
about the Biorefinery Glas
project?

What were your initial

thoughts on it? Q1

Link to networks and the importance
of connections in order to gain power
in the form of knowledge.

Within Foucault’s work no knowledge
or truth exists outside of a network of
power relations [147].

Identification of how farmers
became aware of the bioeconomy
and the extent to which this was
based on peer learning or a more
top-down approach

How did you hear
about it?

Did this come from

talking to farmers or
involvement in a Q.1
co-operative or did you

hear about it another way?

Discourse as an important form of
power in the work of Foucault
Referring to Foucault [148], Motion
and Leitch [31] discuss how discourse
embodies power through the creation
of ‘systems of thought’ that
‘determined what could be said, who
could speak, the positions from which
they could speak, the viewpoints that
could be presented, and the interests,
stakes and institutional domains that
were represented’.

Link to discourse and how the
definition of the bioeconomy
differs from the perspective of a
farmer compared to what is
present in official bioeconomy
strategies

How would you describe
this project? What are its
aims and how does it
relate to farming?

If you were explaining the
project to someone who

hadn’t heard of it is there

any label you would use Q.1
like a two- or three-word

phrase that describes what

it does?

Connections with discourse and power.

Mills [64] purports that ‘we must be
very suspicious of any information
which is produced’. In making this
argument, she argues that even the
most basic forms of knowledge ‘may at
the same time play a role in the
maintenance of the status quo and the
affirming of current power relations’.
This leads to the question of whether
the bioeconomy is an example of
maintaining the status quo with
regards to the role of primary
producers as providers?

Link to the common theme in
literature as to whether the
bioeconomy is a solely economic
development or whether it can
support rural development and
environmental sustainability

What do you think is the
main motivation for the
development of this
project?

Is bioeconomy success

based solely on economic
performances or are
considerations provided

for benefits that it creates Q.1.
for communities and the
environment?

What do these benefits

look like?
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Table Al. Cont.

Theory Reasons Questions Probes Themes
How did you come into
contact with these
Link to power in networks and the actors/groups?
benefits of using social network Beyond other farmers,
analysis with the work of Foucault. who have been the groups
An example of the benefits which this who you have been most
can have for researchers is provided by At the beginning of your connected to in the
Jackson [149] who identifies how Identification of intermediaries involvement in this project? —Are there any
spatial mapping can identify ‘the who supported the introduction ~ project, who were the first  other groups who are Q2.
multiplicity of discourses, institutions,  of farmers into the bioeconomy  people you spoke to about  involved who you or other
power relations, knowledges, strategic becoming involved? farmers have not
conditions, and other engaged with?
social-cultural-material practices that Why do you think you
occur simultaneously and operate have had more contact
through complex networks’ with one group rather
than another? (Networks—
inclusion/exclusion)
How did you and other
farmers overcome
Connection how power imbalances are these issues?
based on other imbalanced within a Core aspect of this research Were challenges overcome
networlf regarding resources and stuf:ly is.identifyir}g the barriers What challenges or through connections?
connections. which hinder the involvement of barriers did f P How were these (through
As Christiaens [150] outlines, however, farmers in the bioeconomy as ArTIErs cid farmers tace the inclusion of Q.2.
. L . . . . when they wanted to gain .. ;
the aim is not to deny membership to ~ well as identifying the ways in access to this proiect? like-minded people or
the ‘excluded’, but to engender the which these barriers can be projectt people from a certain
behavioural conditions of possibility minimised. locality or people already
for neoliberal subjectivity’. known to each other
through other
networks) etc.
Identification of entry point into the Do you think you would
bioeconomy and into power relations. have been able to
For Foucault, power is not a top-down participate in the
phenomenon but one that flows Identification of intermediaries Was there anyone who bioeconomy had it not
through the body and network. As who assist in connecting primary  acted as a broker who been for these
noted by Hanna et al. [151], for producers to the helped to connect you groups?—How has having  Q.3.
Foucault power does not flow in a bioeconomy-core aspect of with the leading peoplein  connections with these
unilateral sense but is circular and not ~ overall PhD study. the project? actors influenced your
the ‘property’ of any individual or understanding of the
group, rather power is constitutive, it project and your role
creates subjects. within the project?
Focus on power
Usu}g. the.work of Foucault to evah.lgte Outline of what is needed to .
participation, Gallagher [152] identifies b involved in th Why do you think you
how ‘power always involves a bgcome mvolved n the . . were selected to be
. . ioeconomy-this acts as an Do you think certain .
relationship between at least two introduction to the consideration ~ connections or resources involved?
entities . .. it will vary according to the Was this based on farm Q2.

nature of these relationships, the
personal characteristics of the actors
involved, the resources (social, cultural,
material) available within these
relationships’.

of who are the actors that
farmers are connected with

which assists in their entry into

the bioeconomy

were needed to become
involved in the project?

size threshold, where you
live, the connections you
have etc.?
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Table Al. Cont.

Theory Reasons Questions Probes Themes
This question seeks to identify
the role of co-operatives in
supporting the entry of farmers

Consideration of more bottom-up into the bioeconomy by taking a

aspects of power. .The actions of the collective approach.. A core . Ts this something that can

peripheral agents in these networks are  research study relating to this . .

. L increase the influence of
often what establish or enforce the question is Tregear and Cooper rimary producers in the
connections between what a dominant  [153] which identify the benefits P yP .

- . - bioeconomy? Could this
agent does and the fulfilment or of co-operatives for primary What role do you see )
. X , R . L. ead to challenges
frustration of a subordinate agent’s producers compared to taking an  co-operatives as having in - . Q.2.
o . N - B . regarding companies
desires’ [147]. One aspect to consider individualistic approach. Within  the bioeconomy? 3 s .
i 1 . . e being unwilling to interact
within this research study is the just transition, the role of trade - .
e 4 L . with cooperatives and
possibility that co-operatives have the  unions is also highly relevant. . -
. . . look to import biomass
potential to enhance the level of power ~ Moving beyond this chapter, the instead?
and decision-making ability of primary  role of producer organisations ’
producers in the bioeconomy. will also be an aspect to consider
for sectors of agriculture where
collective approaches are not as
prevalent (e.g., dry stock)
Core aspect of research study
regarding the connections between
power and position within a social
networl.<. Pow.er must be analysed as Depiction of social network . How would you structure
something which circulates, or as R . L. From your experience, X
. . S ranging from most influential in . . this from the most
something which only functions in the . who has been involved in . . Q.3.
. - bioeconomy development - . influential to the least
form of a chain ... power is employed this project? . .
. . to least influential?
and exercised through a network like
organisation ... Individuals are the
vehicles of power, not is points of
application [65].
Consideration of what is the social
network of the bioeconomy in terms of
who are the actors with the greatest . . What impact do you think
. . Do you think certain .
level of power. Outline of why certain groups the level of influence held
. . . . groups or people have had .
Crucial aspect in the work of Foucault ~ have power in the bioeconomy ) by certain groups has on Q3
o . . more influence compared . .
whereby power is viewed as being while others do not. s ; the way the bioeconomy is
. . . . to others in this project? .
enacted in every interaction and hence developing?
as subject to residence in each of those
interactions’ [64].
Connection to the definition of power
by participants. Clearest example of
the use of power in Foucault is the
statement by Mills [64] that power
should be viewed as a verb rather than From considering those
anoun as it is something which does who have influence or
something rather than something Introduction of concept of power  don’t have influence in the
1. . L . . . Q3.
which is, or which can be held onto. into interview project, what do you think
The emphasis on power within makes someone
Foucault’s influential?
genealogical analysis focuses on ‘how
power is exercised” and the associated
issue of the relationships between
power and knowledge [30].
What were the causes of
Linkage to power with regards to how o Were there any aspects of  this, and did it result in
. . Identification of the extent to ) ) . o .
those who are not dominant still have . . this project which farmers ~ communication with the
which farmers can resist—Form Q.3.

the potential ability to influence how
decisions are made within a network.

of power in itself

were not entirely
supportive?

leaders of the bioeconomy
development? How did
resolution come about?
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Theory Reasons Questions Probes Themes
Inclusion of the resistance in the work Identification of whether
of Foucault. the issue was actuall
‘The task if [a Foucauldian] analysis . .. Identification of the extent to Were there any aspects . y
. . . . . : . resolved or simply
is to describe the way in which which farmers can resist—Form  which farmers sought " Q.3

. . . suspended, avoided or
resistance operates as a part of power, of power in itself to resist? . .

i remains a point of
not to seek or promote or oppose it contention
[64,154]. ‘
. . . Rationale for exclusion of certain
Link to discourse and power in terms . . .
. o . groups in order to hasten What impact do you think s .
of excluding marginalised actors in ] . . Did it result in delays due
. - bioeconomy development. including farmers had on . . -
order to support the aims of dominant . ! . : to having to consider their
. . . Potential issue by developing the timescale of this . . Q.3.
actors (i.e., developing the bioeconomy . - S . views and working
. - . the bioeconomy without project in terms of the time .
to rather than ensuring an inclusive S : : practice?
. . considering the views of people it took to complete?
approach is achieved).
on the ground
The ability to influence and make
decisions as an example of the extent
to which farmers hold power within
the bioeconomy. Introduction for consideration of =~ What would you say has Was enough of a role
As Mills [64] notes it is the ‘mundane how the bioeconomy is planned ~ been your role in the provided to farmers in this
power relations at a local level’ which ~ and is it already designed in a project? Were you project or do you think
embed the constitution of institutional =~ way which results in primary responsible for just that you and other farmers Q4
power relations in Foucauldian producers being resource providing grass or were could have done more in o
analysis. This leads to the question of ~ providers rather than having a you able to influence how  the decision-making
what are the mundane aspects of the means to influence its decisions were made in process had you been
projects which can shed light on how development? the project? given the chance?
the overall project has been developed
and undertaken regarding the position
of primary producers.
Link to power and knowledge with
regards to whether primary producers
have been able to influence how the
bioeconomy has been developing. Introduction for considerations Do you think there was
Within the work of Foucault, of knowledge in the bioeconomy. =~ much scope/room for
knowledge is viewed as something Is it the case that powerful actors ~ farmer influence on the Probe as to how $o Q4
which works in the interests of have already create a regime of project’s agenda in the : o
particular groups. (Mills) [64] as well truth for the bioeconomy which  initial phases of the project
as human beings becoming subjects ‘by ~ weaker actors cannot alter? and throughout?
virtue of their location within a
network of positive and productive
power-knowledge relations’ [30].
Core aspect in Foucault’s genealogical
analysis whereby a greater emphasis is
placed on considering local and
subjugated forms of knowledge (e.g.,
tk}e knowledge held by farmers in the Link to the broad question of to
bioeconomy that has been largely . -
Y what extent is the bioeconomy
excluded from official bioeconomy . . What would you say are
being based on biotechnology -

documents. which does not consider the the important forms of
This is outlined by Smart [30] when he Kknowledee of primar What types of information ~ knowledge held by
discusses the emphasis Foucault places §eOtP y have farmers contributed =~ farmers that has assisted Q4.

on the need ‘to entertain the claims to
attention of local, discontinuous
disqualified, illegitimate knowledges’
against global theories and
functionalist or systematising modes of
thought had direct implications for the
nature of intellectual work and for the
role or function of the intellectual in
modern societies.

producers-link to weak versus
strong sustainability and the
need for inclusion within
environmental policy more
generally?

to this project?

this project and should be
included in similar
developments?
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Theory Reasons Questions Probes Themes
Link to knowledge with regards to the
‘disqualification and prohibition of local
forms of knowledge’ [30]. If the vi T If hat i i1l thi
As one of the leading examples of a t ¢ Yle‘ivs do d armers yes, Wd ;t 1ssuﬁs V\ll(li ; '
bioeconomy project which emphasises What impact do farmers lerils;omnfr;lalfin min lr;li)evé::?confev;l should they
taking a farmer-led approach, to what believe the exclusion of their oct h gth Ifno. i . dine bi 4
extent has it been the case that the forms of ~ views will have on the projects suc als de.on(c;l hno, lic’ P rlo vicmg flomass Q4
knowledge held by farmers have been success of the bioeconomy? youwere mvowed in, €o the only element o
included. If this has not been the case, can yot} think this will limit involvement farmers
the claim still be made that itis a their success? would want?
farmer-led approach if their views and
forms of knowledge are not included?
Link to power and knowledge in terms of
certain actors being viewed as having
greater levels of authority due to their .
position within a social network. This will identify what the g?esrtihr:egh\?\?e %:ilhe views
Not everyone is able to make statements, challenges are in bringing Has it been a challenge to  of farmerg taken onboard
or to have statements taken seriously by together leading actors in combine the views o fg more so when the project
others. Some statements are more the bioeconomy with the cople in business and was up and runninp OJI' Q4
authorised than others, in that they are groups who will be fese};rch with the views of  were lermers’ view% o
more associated with those in positions of  responsible for enacting the farmers? considered when the
power or with institutions. What Foucault ~ bioeconomy’s development ’ roiect was bein
wants to analyse is ‘the law of existence of  at the local level g ) loped? &
statements, that which rendered them cveloped:
possible . .. the conditions of their singular
emergence’ [64,155].
Link to power, knowledge, and discourse
in terms of whether a regime of truth has Were there anv aspects of
been developed within the bioeconomy. Li . . Yy aspects o
Those in positions of authority who are ink to regime of truth and the project from sta.rtmg

p ty he role of ff to when th t What made th ts of
seen to be “experts’ are those who can the role of primary off to when the project was at made these parts o Q4.
speak the truth. Those who make producers in the up and running that you the project so important?

: . i bioeconomy felt farmers had to follow
statements who are not in positions of in order to participate?
power will be considered not to be P pate?
speaking the truth [64].
Link to power. Is it a case that the
bioeconomy represents only a change of
practice and not a change power on the Is it a case where they
part of primary producers with regards to . provide resources only or
their ability to influence decision-making? Outli o What do you think the should they have a greater
, . utline of how this differs role of farmers should be X
Foucault argued that humanity has not P . . . role in how the Q5.
rom the views of farmers in projects such as the one . . .

progressed from war, combat, and force to o were a part of? bioeconomy is defined
a more humane system of the rule of law, Y P ) and how it is managed
but from one form of domination to when operational?
another [29]. ‘Revolution is a different type
of codification of the same relations” [65].
Connection to knowledge and networks
with regards to the extent that a group who
is broadly marginalised in the bioeconomy
has been able to partake in this project. Is there anything you
Criticism regarding a lack of participation Beginning of concludin think could have been
in the bioeconomy supports the questions se cgtion o fgthe 8 What have been the done better in terms of the
raised by Gallagher [152] regarding interview—outline of benefits  POSitive parts of your role of farmers? Has there Q5.

participation from a Foucauldian
viewpoint: ‘we might ask, of a
participatory process, is it operating as part
of a strategy that divides or incorporates,
legitimises or de-legitimises decisions,
homogenises views or increases their
diversity?’

for primary producers to be
involved in the bioeconomy

involvement in the
project?

been a degree of risk
involved in becoming
involved in the
bioeconomy?
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Table Al. Cont.

Theory Reasons Questions Probes Themes
Connection to knowledge and
networks with regards to the extent Is there anything you
that a group who is broadly think could have been
marginalised in the bioeconomy has From your experience in done better in terms of the
been able to partake in this project. . being a part of a (phrase role of farmers?
S . Is this seen as new revenue . . Lo
Criticism regarding a lack of . o used by interviewee) Is there a degree of risk in
O - streams or is there the possibility o -
participation in the bioeconomy . . development; do you becoming involved in the
. . that farmers can gain new skills . . . )
supports the questions raised by as well as new think this is something bioeconomy for farmers? Q.5.
Gallagher [152] regarding participation . . that can create new What supports are need
) X L contacts—economic and social .. i
from a Foucauldian viewpoint: ‘we ) . opportunities for farmers for primary producers to
- . . benefits of the bioeconomy : : ) .
might ask, of a participatory process, is in sectors such as dairy become involved in other
it operating as part of a strategy that and drystock farming? bioeconomy projects in a
divides or incorporates, legitimises or manner that includes their
de-legitimises decisions, homogenises views and knowledge?
views or increases their diversity?’
Connection to the inclusion of local
and subjugated forms of knowledge
A Foucauldian analysis illustrates the
‘situatedness and partiality of all What can be done to
rovledge! M rOVANE S ikt verlam of i P A
knowledge’ such as Etghat held b chapter in terms of identifying What do you think have farmerIs) centrall: rathir
. 8 L. savy what has been achieved in this been the main lessons you 4
environmental activists or in the . . than on the margins?
. - bioeconomy project and how can  have learned from
bioeconomy, primary producers, tobe . b lied h . T What can be done to make  Q.5.
included [135]. It is through the it be applied to other regions participating in a sure the views and
inclusion og th-ese forms of knowledge and also other sectors of bioeconomy project which knowledge of farmers are
that the collaborative production of g agriculture which require new involves farmers? includedgin developments
new forms of knowleclljge can occur revenue streams. similar to the one y}Z)u
with the result being alterations in the have been involved in?
position of subjects as well as the
creation of new ‘micro and macro
power relationships’ [148].
These questions have been
asked to better understand
the role of farmers in the
bioeconomy and how they  Any additional aspects
Conclusion of interview can play a greater part in which could be beneficial
its development. Is there as identified by the
anything else you would interviewee.
like to add or suggest that
you have not already
mentioned?
Would you be able to P .
Snowball recommend other people I idegltlflc.ailon .Of potential
could talk to about this? urther nterviewees.
Table A2. Non-Farmer interview guide.
Theory Reasons Questions Probes Themes
Introc.luctory How long have you been working
question-help to ease the with
participant into the (agency/company /university)?
interview process gency pany Vs
Introductory Did you hold any other

question—potential link of
organisation moving more
towards the bioeconomy

What is your current position with
(agency/company /university)?

over recent years

positions in the
organisation before taking
this role?

Introductory question

What is your favourite part of the
role you currently work in?
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Table A2. Cont.

Theory Reasons Questions Probes Themes
Link to discourse and power
As highlighted by Townley [66], Foucault
did not ‘acknowledge a neutral concept
of knowledge formation’. For Foucault, it
is impossible for knowledge not to
engender power [65]. On this basis, the
development of the Biorefinery Glas will
be bgsed on some level_of power Ir}troducnon 'of When did you first
relations whereby certain actors will play ~ bioeconomy into .
L . . become aware or involved
a central role in its development while conversation— in the Biorefinery Glas Q1
others will be marginalised. The question  Identification of initial roiect? What v%ere our ’
this research study aims to identify is to views prior to active lianit]ial t.hou hts on it};
what extent have farmers been on the involvement & )
margins as has been the case
internationally. Alternatively, given that
Biorefinery Glas aims is to develop small
scale ‘farmer-led’ green biorefineries, to
what extent has the knowledge of
farmers been placed centrally in
this project.
Link to networks and the importance of Link to understanding of Where did the information
connections in order to gain power in the . 8 come from? Was this through
bioeconomy from official . -
form of knowledge. biceconomy documents or How did you hear reading documents from Q1
Within Foucault’s work no knowledge or alternatively throush an about it? academia or government o
truth exists outside of a network of actor’s sociZl netwgrk bodies or was it from people
power relations [147]. you were in contact with?
Discourse as an important form of power
in the work of Foucault
Referring to Foucault [148], Motion and Link to discourse and how If vou were explaining the
Leitch [31] discuss how discourse the definition of the How would vou describe rg'ect to somepone wl%o hadn't
embodies power through the creation of  bioeconomy differs from - . b . Pro) s
, B , . . this project? What are its heard of it is there any label
systems of thought’ that ‘determined the perspective of a farmer aims and how does it ot would use like a two- or Q.1.
what could be said, who could speak, the = compared to what is . ¥
. ! : .. relate to farming? three-word phrase that
positions from which they could speak, present in official describes what it does?
the viewpoints that could be presented, bioeconomy strategies ’
and the interests, stakes and institutional
domains that were represented’.
Connections with discourse and power.
Mills [64] purports that ‘we must be very
suspicious of any information which is Link to the common theme Is bioeconomy success based
produced’. In making this argument, she ~." . solely on economic
. in literature as to whether
argues that even the most basic forms of - . s performances or are
) : the bioeconomy is a solely ~ What do you think is the . . .
knowledge ‘may at the same time play a cconomic development or  main mofivation for the considerations provided for
role in the maintenance of the status quo whether it can sup ort development of this benefits that it creates for Q.1.
and the affirming of current power PP cop communities and the
. . . rural development and project? .
relations. This leads to the question of environmental environment?
whether the bioeconomy is an example sustainabilit What do these benefits look
of maintaining the status quo with y like?
regards to the role of primary producers
as providers?
How did you come into
Link to power in networks and the ;(c)?otra:; V:;tf: t??ese
benefits of using social network analysis Who hagve bgeﬁ the groups
with the work of Foucault. who vou have been%n ostp
An example of the benefits which this Identification of connected I Y ;
- . - At the beginning of your connected to in the
can have for researchers is provided by actors and potential . D .
. i : . T involvement in this project?—Are there any other
Jackson [149] who identifies how spatial ~ intermediaries who . . .
project, who were the first ~ groups who are involved who ~ Q.2.

mapping can identify ‘the multiplicity of
discourses, institutions, power relations,
knowledges, strategic conditions, and
other social-cultural-material practices
that occur simultaneously and operate
through complex networks’

support the introduction
of farmers into the
bioeconomy

people you spoke to about
becoming involved?

you or other researchers and
people in business have not
engaged with?

Why do you think you have
had more contact with one
group rather than another?
(Networks—inclusion/exclusion)
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Table A2. Cont.

Theory Reasons Questions Probes Themes
Focus on power
E:;E‘fig;etigvr?ré;{g)}; (;aﬁlgzt]o i?i‘é?lltlil EZ Outline of w./vhat is ngeded . . What are the resources which
how ‘power elilways involves a t(? become mvol'ved inthe Do you think certfnn are needed for 1.nV0.lvement?
relationship between at least two entities b1o.economy'—th1s acts as resources or certain What do you th.ll’lk is needed

. it will vary according to the nature of an 1§tr0duFt10n to the connectlpns are ne.reded to for groups out51c!e of res?arch, Q.2.
these relationships, the personal con&deratlon of how b.ecome involved in the bu51.ngss an~d pghcy making to
characteristics of t};e actors involved, the conneFtlons aSS}st actor bioeconomy? parFlapate in bioeconomy
resources (social, cultural, material) entry into the bioeconomy projects?
available within these relationships’.
Connection how power imbalances are How can these issues be
based on other imbalanced within a What challenges or overcome?
network regarding resources and barriers did groups such Were challenges overcome
connections. Introduction of specific as farmers face when they  through connections? (e.g.,
As Christiaens [150] outlines however, emphasis on the role of wanted to gain access to through the inclusion of Q2.
‘the aim is not to deny membership to the  farmers in the bioeconomy  the project and how did like-minded people, people
‘excluded’, but to engender the they overcome these from a certain locality or
behavioural conditions of possibility for issues? people already known to each
neoliberal subjectivity’. other through other networks)
Identification of entry point into the Are there eroups who would
bioeconomy and into power relations. have beengunagle to
For Foucault, power is not a top-down Identificati ¢ Who d think are th ficinate in the bi
phenomenon but one that flows through | entification o . o do you think are the  participate in the bioeconomy
the body and network. As noted by }ntermedla.rles Who assist  groups w.ho.can act as had it not been for thesg
Hanna et al. [151] in connecting primary }ntermedlaljles or brokers groups?‘ —Howt has having Q2.
for Foucault powe,r does not flow in a producers to the in terms of increasing connections with these actors
unilateral sense but is circular and not bioeconomy-—core aspect farrper 1nV01vemer.1t in influenced your .
the ‘property’ of any individual or group, of overall PhD study. projects such as this? understanding qf the project
rather power is constitutive, it creates a}r: d your r;)le within
subjects. the project?
Core aspect of research study regarding
the connections between power and
position within a social network. ‘Power Depiction of social
must be analysed as something which P K ine f F . H d tructure thi
circulates, or as something which only network ranging from rom your experience, - ow would you structure this
functions in the form of a chain . .. most influential in who has". been involved in  from the most 1nﬂuent1al to Q3.
power is employed and exercised bioeconomy development  this project? the least influential?
through a network like organisation . .. to least
Individuals are the vehicles of power, not
is points of application [65].
Consideration of what is the social
network of the bioeconomy in terms of
who are the actors with the greatest level Outline of wh . hink . Whati d hink th
of power. utline }? why certa'm N Do you thin cTrt}alm hd 1 alt 1?p3ct o y}c:u1 (ti l;n the
Crucial aspect in the work of Foucault lg);g:g);o?;’e pc;xer 1tr}11t ¢ sroups %r peopie nave ?:l eV:z orm uen;e N thy Q3
whereby power is viewed as being y while others  more influence compare certain groups has on the way
‘enacted in every interaction and hence as do not. to others in this project? the bioeconomy is developed?
subject to residence in each of those
interactions’ [64].
Connection to the definition of power by
participants. Clearest example of the use
of power in Foucault is the statement by
Mills [64] that power should be viewed From considering those
as a verb rather than a noun as it is who have in ﬂuer?ce or
something which does something rather Introduction of concept of ~ don’t have influence in the
than something which is, or which can be p Q3

held onto. The emphasis on power
within Foucault’s

genealogical analysis focuses on ‘how
power is exercised” and the associated
issue of the relationships between power
and knowledge [30].

power into interview

project, what do you think
makes someone
influential?
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Table A2. Cont.
Theory Reasons Questions Probes Themes
What were the causes of this,
Linkage to power w1th. regard§ to how Identification of the extent Wf:re th'ere any aspects of  anddid it regult in
those who are not dominant still have the . . this project which farmers ~ communication with the
. . . to which farmers can resist. . . Q.3.
potential ability to influence how — Form of power in itself were not entirely leaders of the bioeconomy
decisions are made within a network. P supportive? development? How did
resolution come about?
Inclusion of the resistance in the work of
,F oucault.. . . . Identification of the extent ~ Were there any aspects .Identlflcatlon of whether the
The task if [a Foucauldian] analysis . .. is . . . issue was actually resolved or
. . . . to which farmers can resist. ~ which farmers sought to . . Q.3
to describe the way in which resistance . - simply suspended, avoided or
—Form of power in itself resist? . . .
operates as a part of power, not to seek or remains a point of contention.
promote or oppose it [64,154].
. . . Rathnale for e>.<clu51on of Did it result in delays due to
Link to discourse and power in terms of  certain groups in order to . . . . o
. . . . What impact do you think  having to consider their views
excluding marginalised actors in order to  hasten bioeconomy . . . .
. . . . including farmers had on  and working practice?
support the aims of dominant actors (i.e.,, ~development. Potential . :
. . . . the timescale of this What would have changed Q.3.
developing the bioeconomy to rather issue by developing the A . e s Lo
> . . . . . project in terms of the time  within this project if farmers
than ensuring an inclusive approach is bioeconomy without :
. o . it took to complete? had not been consulted and
achieved). considering the views of .
involved?
people on the ground
Link to power and network in terms of
farmers being included within the social
network yet being unable to
meaningfully influence how the If yes, why did they have the
development of the bioeconomy is taking Are there any examples of  opportunity to influence this
place. Identification of the extent  occasions when farmers aspect of the project and not
Drawing on the work of Foucault, to which farmers have have been able to others? Q3
Christiaens [150] outlines how ‘what in been able to influence the ~ meaningfully influence If no, do you think the e
everyday discourse passes for ‘exclusion”  decision-making process decision which are central ~ exclusion of farmers from
can, in their view, more accurately be to this project? decision-making processes
described as an assemblage of strategies would weaken the project?
that allot different sections of the
population to variegated regimes of
practices’.
Core aspect of considering accepted and
subjugated forms of knowledge.
As Bazzul and Carter [146] referring to Introduction to
Foucault [133] illustrate, ‘the “meanings” . . What information did the
L . considerations of - -
of scientific knowledge and skill are . different groups bring to Q4.
9 knowledge in the o .
deeply embedded in issues of power, . the Biorefinery Glas project?
. I, bioeconomy
risk, trust, legitimacy, and
in-group/out-group distinction and
ranking’.
Link to power and knowledge with
regards to whether primary producers
have been able to influence how the
b19ec'onomy has been developing. Identification of link Do you think the views Why do you think this was the
Within the work of Foucault, knowledge . .
B . : . between knowledge and and knowledge of certain ~ case? Alternatively, whose
is viewed as something which works in Q4.

the interests of particular groups. Mills
[64] as well as human beings becoming
subjects ‘by virtue of their location within
a network of positive and productive
power-knowledge relations’ [30].

power—core aspect of
theoretical framework

groups had more influence
throughout the project?

views were considered the
least?
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Table A2. Cont.

Theory Reasons Questions Probes Themes
Core aspect in Foucault’s genealogical
analysis whereby a greater emphasis is
placed on considering local and subjugated . .
forms of knowledge (e.g., the knowledge Link to the broad Question
held by farmers in the bioeconomy that has of to what extent is the What would you class as the
been largely excluded from official bioeconomy being based important forms of
biceconomy documents on biotechnology which knowledge held by farmers
This is outlined by Smart [30] when he does not consflde}r the What types of information that has asmste'd this pro']ect
discusses the emphasis Foucault places on knowledge of primary have farmers contributed and should be included in Q4.
s . . producers-link to weak . . similar developments? ’
the need ‘to entertain the claims to to this project? P
attention of local. discontinuous versus strong How does this differ from
disqualified illeéitimate knowledges’ sustainability and the scientific and technical
against global theories and functionalist or nee(.i for 1ncluT10n1yv1th1n form.s dogkglowledgeh 5
systematising modes of thought had direct env1ronmentlall polcy provided by researchers:
?
implications for the nature of intellectual more generaty
work and for the role or function of the
intellectual in modern societies.
Link to knowledge with regards to the
‘disqualification and prohibition of local
forms of knowledge’ [30]. Do you think that it is
As one of the leading examples of a Identification of the extent  possible that only relying
bioeconomy project which emphasises to which the inclusion of on expertise in business
taking a farmer-led approach, to what farmers’ knowledge and and academia and Q4
extent has it been the case that the forms of ~ working practices are excluding the views of o
knowledge held by farmers have been viewed as a prerequisite of  farmers could limit the
included. If this has not been the case, can  bioeconomy success success of the (interviewee
the claim still be made that itis a definition) bioeconomy?
farmer-led approach if their views and
forms of knowledge are not included?
Link to power and knowledge in terms of
certain actors being viewed as having
greater levels of authority due to their o .
position within a social network. ;[}}:;le\guelsdae;:lifgg: il;atigm Has this changed overtime?
Not everyone is able to make statements, & : s18 . Were farmers viewers were
. together leading actorsin ~ Has it been a challenge to
or to have statements taken seriously by . - . . taken onboard more so
the bioeconomy with the combine the views of :
others. Some statements are more ho will b le in busi d when the project was up and
. . groups who will be people in business an . , Q4.
authorised than others, in that they are . . . . running or were farmers
. . . 2. responsible for enacting research with the views of : .
more associated with those in positions of the bioeconomy’s farmers? views considered when the
power or with institutions. What Foucault development a}t, the local ) project was being
wants to analyse is ‘the law of existence of level P developed?
statements, that which rendered them
possible . .. the conditions of their singular
emergence [64,155].
Link to power, knowledge, and discourse
in terms of whether a regime of truth has Were there anv aspects of
been developed within the bioeconomy. . . . Y aspec
Those in positions of authority who are Link to regime of truth the project from starting
P , y and the role of primary off to when the project was ~ What made these parts of
seen to be ‘experts” are those who can . . . . 5 Q4.
speak the truth. Those who make producers in the up and running that you the project so important?
statements who are not in positions of bioeconomy felt fzrmers had to follow
. s
power will be considered not to be in order to participate?
speaking the truth [64].
Link to power. Is it a case that the
bioeconomy represents only a change of
practice and not a change power on the
part of primary producers with regards to Is it a case where they
their ability to influence decision-making? What do you think the provide resources only or
‘Foucault argued that humanity has not Outline of how this differs  role of farmers should be should they have a greater Q5

progressed from war, combat, and force to
a more humane system of the rule of law,
but from one form of domination to
another [30,32]. “‘Revolution is a different
type of codification of the same

relations’ [65].

from the views of farmers

in projects such as the one
you were a part of?

role in how the bioeconomy
is defined and how it is
managed when operational?
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Table A2. Cont.

Theory Reasons Questions Probes Themes
Connection to knowledge and networks
with 'regards to the extent thajc a group Ts there anything you think
who is broadly marginalised in the .
. . . . could have been done better in
bioeconomy has been able to partake in From your experience in
. . . - terms of the role of farmers?
this project. Is this seen as new being a part of a (phrase s
. . . . . Is there a degree of risk in
Criticism regarding a lack of revenue streams or is there  used by interviewee) b S .
T . o . ecoming involved in the
participation in the bioeconomy supports  the possibility that farmers ~ development; do you )
. . . . . . . bioeconomy for farmers?
the questions raised by Gallagher [152] can gain new skills as well  think this is something Q5.
- S ; What supports are need for
regarding participation from a as new contacts—economic  that can create new .
. . o . - . o primary producers to become
Foucauldian viewpoint: ‘we might ask, and social benefits of the opportunities for farmers : . .
- .. . . . . involved in other bioeconomy
ofa participatory process, is it operating bloeconomy in sectors such as dalry . .
. . projects in a manner that
as part of a strategy that divides or and drystock farming? : A
) o7 includes their views and
incorporates, legitimises or
e . . knowledge?
de-legitimises decisions, homogenises
views or increases their diversity?’
Connection to the inclusion of local and
subjugated forms of knowledge
A Foucauldian analysis illustrates the
‘situatedness and partiality of all Link to overall aim of this
knowledge’, thus providing a framework  chapter in terms of
for ‘delegitimated knowledge’ such as identifying what has been =~ What do you think have
that held by environmental activists orin  achieved in this been the main lessons you =~ What can be done to create
the bioeconomy, primary producers, to bioeconomy project and have learned from bioeconomy developments Q5
be included [135]. It is through the how can it be applied to participating in a which place farmers centrally e
inclusion of these forms of knowledge other regions and also bioeconomy project which  rather than on the margins?
that the collaborative production of new  other sectors of agriculture  involves farmers?
forms of knowledge can occur with the which require new
result being alterations in the position of =~ revenue streams.
subjects as well as the creation of new
‘micro and macro power
relationships’ [135].
These questions have been
asked to better understand
the role of farmers in the
bioeconomy and how they Any additional aspects which
. . . can play a greater part in . .
Conclusion of interview . could be beneficial as
its development. Is there . e . .
. identified by the interviewee.
anything else you would
like to add or suggest that
you have not already
mentioned?
Would you be able to Identification of potential
Snowball recommend other people I further interviewees
could talk to about this? ’
Appendix B. Tables Illustrating Cycles of Coding
Table A3. First coding cycle.
Competition or
. ollaboration .
‘Abitofa co"aboratio Entry into the Land use ‘Nose out of Value of the
., with other . Grass use . L Respect .
burning bioeconomy conflict joint project
forms of
sustainability
Role and
Connection ‘Everythin; Link -
. . YPURS  Grassroots . Novelty of contribution o
Admired with else seemed , agriculture to g . Viability
. . , level . the project of farmer in
co-operative to be laid on society

the project
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Table A3. Cont.
Connections . Other
between Link examples of
Aim of the Family ‘Hadn’t a agriculture to xamp Scale of the - ,
- farmers and . , bioeconomy . Vital cog
project farming clue the project
other . develop-
. . environment
participants ments
. ,  Considerations Farm Ao Performance - Willingness
Bad press . Honoured Logistics Scepticism of farmers
for the future enterprise of the cow
to adapt
Difference
greater Impact of
Behmfi ’ farmer 'Farm‘er pohcy on ‘Main guy’ Planmng of Social norms Winners’
doors involvement identity farming the project
could have practices
made
Benefits of
biorefinery Inclusion and
for' wider leferegt Farmer exclusion in Money, 'Pohcy ‘Structure’ Work done
agriculture perspectives knowledge the matters impacts
and rural bioeconomy
development
‘Better . L ‘Income Move away Project as o “Worked out
. , Dissemination = Farmer type § from beef . o, Substitution . ,
lifestyle stream ) political ok in the end
farming
Farmers to Positioning
Bloeconc?my D1V1d.1ng tljan51t1on Influence Naflonal in the ‘Sustainability’
as a win practices into the scale impacts  bioeconomy
bioeconomy project
. ‘Farming can . Positivesand ~ Technology
Bioeconomy . Nature in . . .
L Drivers be Infrastructure : negatives of for dissemi-
description ., farming . .
challenging the project nation
Emotional . They d.ld
Need for a Project as everything
Broker response to Fear Interested . . . -
. transition innovative they possibly
involvement ,
could
Need for
non-farm
Challenges in . actors to Public Timing of the
. Engagement Finance Involvement .
the project support response project
bioeconomy
development
Findings Network in
Climate ‘Enjoyable’ from the Kn.owledge . the Publicity Together ],n
study asinfluence  bioeconomy harmony
project
Communication Enthusiastic Funding Knowledge New u.nder— Resistance Un.certa.mty
Transfer standings of biorefinery
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Table A4. Second coding cycle.

Aim of the project

Dissemination

Findings

Planning of the project

Benefits of biorefinery for
wider agriculture and rural
development

Dividing practices

Inclusion in the bioeconomy

Policy impacts

Bioeconomy description

Emotional response to
involvement

Influence

Positives and negatives of the
project

Challenges in the project

Entry into the bioeconomy

Knowledge as influence

Role and contribution of
farmer in the project

Connection with co-operatives Farmer Characteristics ‘Money matters’ ‘Structure’
ti ith oth Network in the bi L
Connec tons with other Farmer knowledge etworkin the bioeconomy ‘Sustainability’
participants project
Considerations for the future armers to fransition into the Novelty of the project Uncertainty

bioeconomy

Table A5. Categories developed from codes.

Entry into the bioeconomy Role and Contribution of farmers Consideration for the future

Influence

Knowledge

Bioeconomy description Bioeconomy as a transition

Network of the bioeconomy Structure of the bioeconomy

Table A6. Themes developed from categories.

Social Network of the Biorefinery Glas
project: entry, involvement and
understandings of the bioeconomy.

Considering the influence farmers and
the local knowledge they hold had in the
Biorefinery Glas project

‘Make agriculture exciting again”: Future
considerations for farmer involvement in
the Irish bioeconomy
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