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Short abstract:

Agricultural innovation, such as new software and hardware, have often been created through a
development lifecycle that often ignores users’ values, needs and concerns. Advisory setvices (or extension
services) play a key role in promoting agricultural development and innovation and facilitate between
involved actors. Traditional “linear models” of innovation have increasingly been replaced by more systemic
approaches, including researchers, extension services, educators, and end-users—as promoted in the Mutli-
Actor Approach (MAA) by the EIP-Agri. Our work follows a Human-Centred Design (HCD) approach.
HCD can be described as a methodology whete designers follow a holistic approach to focus on users’
human needs in order to humanize the innovation process. We use the DEMETER Stakeholder Open
Collaboration Space (SOCS) as an illustrative case study to demonstrate how using a Human-Centred
Design (HCD) approach results in a more intuitive and user-friendly solution and demonstrates how HCD,
as a MAA framework, can be used by advisory services to improve collaboration and aid in the digitization
of agricultural practices. We illustrate methods on how agricultural advisors can include farmers in
innovation processes from the very beginning, thus strengthening their position in agricultural innovation.

Extended abstract

Purpose

Advisory services (or extension services) play a key role in promoting agricultural development and
innovation (Anderson, 2008). They “support and facilitate people engaged in agricultural production to
solve problems and [helps them] to obtain information, skills and technologies to improve their livelihoods”
(ibid. p. 6). Christopolos (2010) defines them as “systems [that] should facilitate the access of farmers, their
organisations and other market actors to knowledge, information and technologies® (Christopolos, 2010).
In the agricultural innovation process, advisory services increasingly inherit the role of being the mediators
between involved parties, such as farmers and suppliers (Faure, 2012).

Agricultural innovation such as software and hardware have often been created through a development
lifecycle that often ignores users’ values, needs and concerns (Ingram and Gaskell, 2019). It is argued that
this is because development lifecycles focus on high quality code and not on the value of the product to the
end-user (Bygstad, Ghinea and Brevik, 2008). Kenny and Regan (2021) found that this lack of end-user
engagement can lead to lower levels of technology adoption in the farming community. These traditional
“linear models” of innovation have increasingly been replaced by more systemic approaches, including
researchers, extension services, educators and end-users (Anderson, 2008). Addressing the needs and
concerns of stakeholder, such as farmers, allows design and development teams to focus on problems, rather
than design or development goals, which can also lead to a better adoption rate (Steinke et al., 2020; Oliver
et al.,, 2017). Especially farmers need to be involved as key actors in the development of agricultural
innovations rather than end-users (Meynard et al., 2012). Such a co-innovation approach can lessen the
uncertainty traditionally associated with technology adoption (Kernecker et al., 2021) and enable
development teams to understand the user, increase creativity and think about problems differently (Parizi
et al.,, 2022). However, involving end-users in the design technologies is difficult due to the relationships
and different perspectives between stakeholders in co-design, which impacts the outcomes and performance
of the design process (Berthet et al., 2018). The Multi-Actor Approach as identified by the European
Innovation Partnership (EIP-AGRI) is an approach to European projects that addresses real problems that
farmers and other end-users face and includes such actors in the development process of technology from
the very beginning, thus ensuring the real-life applicability of the developed solutions (EIP-AGRI, 2017). It
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emphasizes the importance of a systems approach to innovation, by connecting practitioners, scientists, and,
consequently, agricultural service providers. This framework underlines the importance of agricultural
extension services as mediators between farmers and technology suppliers.

Design/Methodology/Approach

Our work follows a Human-Centred Design (HCD) approach. HCD can be described as a methodology
where designers follow a holistic approach to focus on users” human needs (Norman, 2013). At its core,
HCD promotes the needs and concerns of the affected stakeholders to be the focus of the development
efforts of the technology. Van der Bijl-Brouwer and Dorst (2017) believe that HCD methods humanize the
innovation process and that such approaches are key to dealing with innovation challenges. HCD activities
follow a standardized process, for instance as defined in the ISO 9241:2010, consisting of four types of
activities: understanding and specifying the context of use, specifying the user requirements, producing
design solutions, and evaluating the design (Lundstrém and Lindbolm, 2016). The results of the last activity
then feed back into the understanding and specification of the context of use. By following an iterative
approach, technology is not just developed in a one-time operation and then released to the market. It is
rather developed in small, incremental steps, with each iteration improving on the former, thus allowing for
quick changes based on newly gathered information. Co-creative activities have proven to yield valuable
outcomes in a diverse range of application fields like medicine (Beres et al., 2019), economic development
(Mattson and Wood, 2013), and social innovation (Brown and Wyatt, 2010).

This paper uses the development of the DEMETER Stakeholders Open Collaboration Space (SOCS) as an
illustrative case study to demonstrate how using a Human-Centred Design (HCD) approach results in a
more intuitive and user-friendly solution and demonstrates how HCD as a MAA framework can be used by
advisory services to improve collaboration and aid in the digitization of agricultural practices. Such a HCD
approach can fulfil the requirements of the EIP-AGRI, thus bringing to life the MAA. This approach was
followed to ensure that farmers and other stakeholders are more than mere recipients of technology and atre
instead involved throughout the design and development stage, thus becoming prosumers rather than mere
consumers of agricultural innovation.

The paper draws from interdisciplinary literature including information systems, social sciences, behavioural
science, systems engineering and user experience. As the project is on-going, the work described in this
paper relates to past, ongoing, and future activities. First, we explain the HCD and MAA approach and how
we conceptualized and tailored the HCD process to fit with the SOCS development and project
environment. Further, we define how we drew methodologies from the realm of Design Thinking to better
understand farmers’ needs, interests, and concerns regarding digital technologies, and how we applied those
in a project that went fully remote with the start of the COVID19 pandemic. Finally, we describe the process
of incorporating external stakeholders’ feedback into the SOCS development, explaining the steps
undertaken to ensure a consistent HCD approach as a method for MAA. Furthermore, this study identifies
good practices and recommended activities to ensure a MAA is followed.

Practical Implications

Advisory services play a key role in the agricultural innovation process, as they can facilitate connections
between farmers and other key actors, such as technology providers. Our work illustrates methods on how
agricultural advisors can include farmers in innovation processes from the very beginning of the innovation
process. It demonstrates how human-centred design methods can produce tools that strengthen farmers’
position within the development of agricultural innovation. Our work illustrates how a human-centred
design approach can be utilized to elicit farmers’ needs and concerns, develop specific requirements and
create concrete designs for an agricultural collaboration platform. We help agricultural advisors and
educators to better understand drivers and barriers of collaboration within the agricultural domain.
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Theoretical Implications
Our contribution informs agricultural advisory and education services by adding to the existing body of
literature pertaining to agricultural advisors and educators to better understand drivers and barriers of
collaboration within the agricultural domain. As our paper focuses on guidelines for practitioners.
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