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Abstract

Purpose – All firms’ business models are based on their interdependencies with other parties in their
ecosystems. The Internet of Things (IoT) is beginning to fundamentally disrupt the agri-food industry, forcing
the ecosystem to change. When an ecosystem is transforming, the interdependencies among its actors can
create friction. Technology providers and core actors should consider these interdependencies as they update
their strategies for value creation and capture. The purpose of the present research is to consider what it might
take for agri-food firms to capitalize on these interdependencies bymoving from traditional business models to
business models based on collaboration and open innovation.
Design/methodology/approach – The present paper draws on data from four online focus groups that we
created to discuss how to co-create the business models agri-food firms need in a constantly changing
environment. The paper presents an application of phenomenon-driven research (PDR), an engaged
methodology. The studymethod enables novel pathways to develop and implement innovative solutions. This
study draws on the interaction of theory and practice and involves multiple stakeholders with varying roles in
the agri-food ecosystem.
Findings – The authors found that any open innovation setup in agri-food needs to constantly reconfigure
itself to balance the needs of farmers and the needs of the market. This interplay can only support the IoT-
enabled ecosystem if continuous interaction and negotiation occur among various stakeholders of the food
system. When the farmers’ needs and the market’s needs are aligned, the space for developing a collaborative
and open business model is prepared.
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Originality/value – The insights gained from this study inspire action and commitment to common goals
when developing collaboration-based businessmodels (CBMs). The paper offers insights for players in the agri-
food industry who are considering CBMs in the course of digital transformation.

Keywords Open innovation, Ecosystem, Collaboration-based business model, Internet of things,

Agri-food system

Paper type Research paper

1. Introduction
Open innovation (OI) in the food industry is trending as a way to increase competitiveness and
sustainability (Annosi et al., 2020; Kafetzopoulos et al., 2020). Due to the increased dynamicity
and interdependencies among players in food systems, the traditional supply chain view is
transforming, and players are taking into account amuch broader network of stakeholders (Liu
and Stephens, 2019). OI is a new paradigm in the agri-food sector. Research on OI shows that
different industries indicate particularities in their approach toward inter-firm collaborative
innovation andhow theymanage it (Schoen, 2017). The agri-food is no exception.TheOI term is
used in its alternative forms in the agri-food sector such as co-innovation (Bossink, 2002; Bitzer
and Bijman, 2015); and collaborative innovation (Makimattila et al., 2013). However, OI
paradigm offers a more robust framework for orchestrating inter-firm collaboration in this
sector. The recent events related to COVID-19 are placing additional pressure on companies to
look for more collaborative approaches toward innovation and business models (FAO, 2020),
heightening calls to adopt a common framework for collaborative innovation in the agri-food
sector, namely OI. As they cope with the disruptive, complex, non-linear phenomena associated
with digitalization, firms face a catch-22 dilemma: Firm A cannot finalize its business model
until FirmB has finalized its businessmodel and FirmB cannot do so until FirmA has done so.
The present research dives deep into what it takes for agri-food firms to avoid that paradox by
developing collaboration-based business models (CBMs) for IoT-enabled ecosystems.

The Internet of Things (IoT) has drawn attention in recent years for its potential to
transform agriculture and food systems. IoT is a smart network of sensors, actuators, robots,
drones and other connected devices that allow for an unprecedented level of automation and
control. Using IoT could, among other things, improve food quality; control the use of
pesticides, herbicides and artificial nutrients; monitor environmental circumstances; and
provide real-time data supporting stock management (Accorsi et al., 2017; Jagtap et al., 2019;
Ying and Fengquan, 2013). A recent report suggests that IoT offers unique opportunities to
achieve targets set by Sustainable Development Goals (SDGs) and the European Green Deal
(Renda and Laurer, 2020). As progressive as IoT seems, however, the adoption of IoT tools
and services is happening in a somewhat uncoordinated way, and businesses engaged with it
face challenging decisions whose outcomeswill affect their own future directions and those of
the agri-food sector. Accorsi et al. (2017) have stated that a better understanding of the
application of IoT in the food supply chain in a real-world environment could potentially
validate its benefits for agri-food system stakeholders. According to Del Giudice (2016), the
emerging management research field on the application of IoT should investigate how IoT
transforms internal and external business processes. Other researchers call for a deeper
understanding of the interplay among the building blocks of business models in response to
the transformations IoT requires from organizations’ value creation and capture strategies
(Metallo et al., 2018). Caputo et al. (2021) suggest that future research in digitalization and its
impact on firms’ strategies should go beyond financial outcomes and consider non-financial
impacts in their assessment, such as shared value creation with and for stakeholders
operating in firms’ business environment.

As agri-food technology providers increasingly collaborate through the IoT, the
optimization of their business models (BMs) is imperative for their success. In today’s
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dynamic competitive landscape, characterized by technological advancements, high-velocity
markets and fast-changing customer and stakeholder requirements, those BMs are subject to
continuous adaption and innovation (Wirtz et al., 2016). In recent years, scholars have
increasingly focused on the nexus of BMs and digitalization (Caputo et al., 2021). Both
scholars and practitioners have denounced the adoption of overly static BMs (Chesbrough,
2007; Cosenz and Noto, 2018; Demil and Lecocq, 2010; van Putten and Schief, 2013; Schaffer
et al., 2019). BM research has been shifting from a static conceptualization of business models
toward a more dynamic and iterative one (Kranz et al., 2016; Saebi and Foss, 2015; Schneider
and Spieth, 2013; Burkhart et al., 2011). The use of IoT in agri-food supply chains
substantially increases the interdependencies among the partner and each firm’s BMneeds to
reflect that. The interdependencies among agri-food actors call for bringing in the innovation
ecosystems perspective to replace the static supply chains perspective. Innovation
ecosystems actors “start with a value proposition and seek to identify the set of actors
that need to interact in order for the proposition to come about” (Adner, 2017, p. 41). This
perspective allows a collaborative exploration process (Datt�ee et al., 2018), which is especially
appropriate for coping with the current changes as digital transformation hits agri-food. The
innovation ecosystem perspective encourages shared value creation and capture strategies
(Caputo et al., 2021). The development process of CBMs for ecosystems should result in
business models that accommodate each actor’s requirements for value creation and capture
(Oskam et al., 2021). The present research discusses the collaborations that need to be
understood and integrated with the business models of IoT-enabled firms within agri-food
ecosystems in line with open innovation paradigms. It sheds light on the exploratory process
that leads to new BM development that accommodates the collaborative aspects of agri-food
systems. However, to date, our understanding of how agri-food ecosystem actors could
integrate different stakeholders’ perspectives in their shared value proposition strategies is
limited.

Therefore, this article explores the antecedents of developing CBM of organizations
working in IoT and agri-food. Furthermore, it describes how those firms employ different
strategies in different contexts. Our data comes from four online focus groups that were
created to discuss what it will mean to co-create the business models needed to enable agri-
food firms to continually update their strategic choices in a changing environment (Trimi,
and Berbegal-Mirabent, 2012) and allow practitioners to make better BM decisions. Hence,
this article is guided by the following questions:What informs the decisions of agri-food firms
using IoT to engage in CBM?And how can they develop a shared value proposition strategy?

2. Background
2.1 Digitalization and business models
For decades, research on the application of IoT in various contexts highlighted the
importance of organizational transformation for firms in the digital age. It argued that they
should adopt new industrial practices and use smart technologies. Schuh et al. (2017) claim
that digital transformation goes beyond integrating digital technologies and information and
communications technology (ICT) into manufacturing processes; it includes aligning with
partners to access external knowledge. Along with stressing the role of unified knowledge
management within and outside firms’ boundaries through ICT integration, researchers
stress organizational transformation to enable the focal firm to be agile and responsive to a
fast-paced, changing environment (Bresciani et al., 2018). Digitalization promises self-
regulating and inter-connected systemic value creationmechanisms for industries (Liao et al.,
2017). The agri-food sector has been proactive in implementing digital technologies for
decades, resulting in a greater need for networked and open approaches (Bresciani, 2017).
Advancements in precision agriculture, farm management information systems, remote
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sensors and robotics have alleviated obstacles for transforming agri-food companies
(Mondino and Gonzalez-Andujar, 2019), but have also complicated their traditional approach
to creating and capturing value. Technologies such as the internet of things (IoT), big data,
artificial intelligence and blockchain are enabling the agri-food industry to evolve into a so-
called system of systems that is agile, smart and decentralized (Lezoche et al., 2020), yet
brings its own imposing challenges.

Such a complex, dynamic system requires organizations to adapt their strategies.
Researchers assert that digital transformation requires firms to transform their business
models (M€uller et al., 2018; Wei et al., 2017). However, to what extent the business model
transformation is conducive to the system of a systems approach has yet to be explored.
M€uller et al. (2018) claimed that the extensive connectivity could allow organizations to create
and capture new data-driven value. However, these things are only possible when value co-
creation is enabled in ecosystems where actors interact and seize opportunities together.
Hence, firms’ individual creation of value from their resources or their business environment
(Porter, 1985) is transforming into ecosystem-wide value creation (Adner and Kapoor, 2010).
Collaboration is needed to create value (Zott and Amit, 2010). This point is underscored by
recent research on the necessity of leveraging OI and adopting open business models in
manufacturing firms that are experiencing digital transformation (Obradovi�c et al., 2021).
Like the open innovation paradigm, business ecosystem theory suggests companies can gain
a competitive advantage by redesigning the ways they create and capture value through
system-level approaches (Wei et al., 2014). Firms need to generate and adopt new business
models focused primarily on partnership with ecosystem actors (Chesbrough and Bogers,
2014). CBMs are required to cope with digital enabled ecosystem (Carid�a et al., 2015).

2.2 Collaboration-based business model
Extant research supports integrating ecosystem actors into the business model processes
(Amit and Zott, 2012; Giesen et al., 2010). However, in practice, opening up the business model
to accommodate the expectations of other stakeholders brings complexities and challenges;
fundamentally, firms tend to have divergent objectives (Laudien and Daxb€ock, 2016). As a
solution, researchers call for CBMs, which can lead to a better understanding of shared value,
a reduction in opportunistic behaviors and an increase in knowledge sharing (Cantele and
Cassia, 2020). However, the literature on open and CBMs only discusses how a focal
organization embraces external stakeholder competencies; it does not address open business
models as a tool to facilitate open innovation in ecosystems by involving all stakeholders
(Ghezzi et al., 2021). Insufficient attention has been paid to the antecedents of CBMs and how
the antecedents can be operationalized (de Man and Luvison, 2019).

de Man and Luvison (2019) introduced three models for the operationalization of CBM:
sharing, specialization and allocation. In the sharing model, firms pool their similar
capabilities to achieve to achieve greater scale or network effects. The benefits of this
approach include horizontal integration in the value chain (Dussauge et al., 2000). In the
specialization model, firms combine their complementary capabilities to offer products or
services each could not develop alone (Grant and Baden-Fuller, 2004). Finally, in the
allocation model, firms have overlapping capabilities, and one of them is more proficient at a
specific task useful to the alliance. The firms create combined value by allocating each
activity to the partner best suited to do it (de Man and Luvison, 2019).

This seminal research on CBM suggests that companies often choose a primary and static
business model. However, when complexity arises, either in the market or among
stakeholders during collaboration, constantly reconfiguring the model and realigning the
partners’ interests becomes unavoidable.
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Adner (2017) claims that understanding the evolving nature of ecosystems process
perspectives appear beneficial to how actors with divergent objectives resolve tensions and
how this leads to sustainable business models. A sustainable business model is a CBM, as
defined by Geissdoerfer et al. (2016): “a simplified representation of the elements, the
interrelation between these elements, and the interactions with its stakeholders that an
organizational unit uses to create, deliver, capture, and exchange sustainable value for, and in
collaboration with, a broad range of stakeholders” (p. 1219). This emphasis on the
collaboration aspect of value creation and capture strategies in ecosystems that requires
further scholarly attention. Tensions among ecosystem members, if they are not resolved,
may lead to dysfunctionality in ecosystems at the levels of both value creation and value
capture. Jacobides et al. (2006) showed that a source of tension is the ever-changing strategies
each actor uses to create and capture value. The tension increases as the value creation occurs
at the level of the ecosystem while the value capture occurs at the level of each actor (Lepak
et al., 2007; Ritala et al., 2013).

In a few studies, the business model is seen as a collective tool (Oskam et al., 2021) that
enables actors to iteratively explore various forms of economic and non-economic value
within an ecosystem. At the beginning of their research, Oskam et al. (2021) assumed the CBM
development process would result in a sustainable business model that created and captured
all value types at the ecosystem level. Instead, they found that ecosystem actors were
engaging in the process of what they called “valuing value” – co-exploring environmental,
social and economic value creation and capture – while accommodating one another’s
interests. Although the study shows that a clear, shared vision and a time horizon help
develop a viable CBM, it does not indicate how, in practice, the actors can reach that clear,
shared vision and time horizon. These scholars call for more research to understand what
kind of orchestration should be applied in settings where a focal actor coordinates the
process, or in which no focal actor takes responsibility for the coordination of an ecosystem.
Recently, researchers found a shift in firms’ business logic to realign their purposes with
those of their stakeholders: they needed to systematically create and capture economic,
environmental and social value as a collective action, because otherwise, they would lose
competitive advantage (Joyce and Paquin, 2016). Breuer et al. (2018) have argued that
developing sustainable businessmodels requires active facilitation to allow the coexistence of
divergent interests and goals among stakeholders. Therefore, collaborative settings for
developing business models are necessary to avoid the emergence of conflict. These
researchers also claimed that in addition to involving the perspective of each stakeholder, it is
also necessary to reformulate businessmodel components and create a shared understanding
of sustainable business models. However, the empirical evidence on the dynamics between
business model components and their realization by stakeholders in a network-centric
business model is scarce (Breuer et al., 2018). Therefore, the present research seeks to
understand better the dynamics among actors in an IoT-enabled ecosystem working to
implement CBMs.

3. Methods and data analysis
3.1 Research context
This article engages with, builds on and extends earlier research exploring the potential of
IoT technologies for the European food and farming industry (van Hilten et al., 2020). In
traditional management and organization sciences, it can be challenging to observe the
specific details of ongoing collaborations between stakeholders, as typical research designs
that engage with participants are somewhat detached from what is happening under the
surface of these collaborations. Equally, detachment from the environment in which those
participants operate makes it harder to observe their challenges and their successes. To
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overcome these obstacles, we set up four interactive online focus groups with participants
from four use cases. These four use cases were a part of [name of project hidden for review
purposes], which explores the potential of IoT technology in farm environments through
several use-cases. Specific IoT-enabled firms constitute these use-cases and have supported
developing, testing and demonstrating IoT technologies for the agriculture and food industry
on a European Union (EU) level. We often referred to the focus groups as workshops, so
participants felt more empowered and engaged in our research than they would have been as
simple objects of study. Information gathered was anonymized to reduce the possibility of
linking it retroactively to interviewees or specific firms.

3.2 Research method
This article represents the application of phenomenon-driven research (PDR) (Schwarz and
Stensaker, 2016). PDR is an engaged methodology. It has been shown to inspire action and
enable novel pathways to develop and implement innovative solutions (Von Krogh et al.,
2012). PDRwelcomes interaction between theory and practice and typically involves multiple
stakeholders with varying roles in an action learning framework. Therefore, this research
approach was suitable, as the purpose of this study is to build a common framework for
describing, and possibly helping, stakeholderswithin the [name of research project hidden for
review purposes] to co-create CBM by engaging and enriching prior knowledge, resources,
and capabilities.

Themembers of the focus groups belonged to organizations involved in implementing IoT
solutions for the agri-food sector. The individuals were mainly selected for their ability to
converse among themselves and reflect on their own experiences (Leung and Savithiri, 2009).
We grouped the use cases based on prior knowledge and engagement in activities within the
overarching research project. The group discussions were semi-structured to ensure that the
discussion remained relevant while allowing the researchers and participants to deviate from
the plan when needed (Blee and Taylor, 2002). Each workshop was problem-oriented and
focused on a specific problem, its conceptualization and its potential solution. The aimwas to
facilitate knowledge exchange and engage participants in working together to support new
collaborations. A list of participants and their affiliation with institutional stakeholders is
provided in Table 1.

The structure of the workshops is described in Figure 1. Each workshop’s activities were
based on prior outcomes from the overarching research project and some of the bottlenecks

Tomaz Nonprofit business support organization
Nikos SME, information technology and services
Harris SME, IoT original equipment and solution provider
Constandinos Research institute/university
George Research institute/governmental agency
Albert Research and development of crop protection products, seeds, agricultural chemicals, and

biotechnology products
Jason Agricultural machinery company
Andres Agricultural machinery, precision farming and agriculture robotics provider
Daria Farm equipment supplier
Klaus Agricultural machinery company/manufacturer of agricultural software
Corne Research institute/university
Tamme Research institute/university
Stefania Farm equipment supplier
Peter Farmers’ association
Jan Rijk Mobile telecommunication company

Table 1.
List of focus group
participants and their
organization
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they were experiencing. The workshops demonstrated our groups’ conceptual frameworks,
since we were asking them to come up with a design for a CBM that they would like to create.

The online focus groups were part of a long-term development cycle whereby participants
grew as a learning group over the series of workshops. To build momentum, for each group,
we developed different sets of questions designed to evoke increasingly profound responses
based on participants’ experiences and expertise in establishing collaborations. The first set
of questions explored the main elements of a business model. Namely, we asked participants
to ideate and reframe. During the ideation period, participants brainstormed ideas for a new
business model. During the reframing period, they focused on conceptualizing alternative
business models. The second set of questions provoked a deeper discussion of collaboration
strategies that may not otherwise have presented themselves. We asked participants to
envision, explore and assess the potential outcomes of the business model. The second
question set also required participants to propose action formulation and define concrete
actions for implementing the business model.

Each focus group included briefing documents and a set of activities, as well as a learning
session structure (Figure 1). Owing to the circumstances around Covid-19, focus groups were
conducted online over Microsoft Teams and Mural, enabling group meetings and digital
collaborative space. The software also allowed meetings to be recorded by the research team.
Thus each session was recorded, ensuring that the research team participated in the group
discussions. The recordings captured not only the spoken words but also some unspoken
reactions, which were used to explore participants’ responses. Furthermore, the online
environment allowed participants to share images, documents and additional information,
which was crucial for keeping the discussions alive.

3.3 Data analysis
Each focus group recording was transcribed and the transcription was put into Atlas.ti, a
proprietary software program used to analyze qualitative data, and coded accordingly. Data
analysis was further enriched with the artifacts produced from the online sessions and the
notes of the research team, including reflective notes on the sessions and audio-visual cues.
The initial coding was based on the conversations and observations during the workshops.
At this stage, we zoomed in on the conversations and noted down emerging ideas,
relationships and key concepts used by the participants. The use of online tools assisted us, as
participants could also share and write in the canvas provided (Figure 2). The second step in
our coding was to combine and shuffle the themes and categories that emerged until

Understanding 
support context 
for CBM for IoT

Discussing 
interventions to 
support CBM

Learning cycle, 
CBM design 

Problem co-
identification

Solution co-
identification

Academic 
understanding of 

CBM and 
implication

Figure 1.
Flow chart of the set of
activities and structure

of the workshops
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saturation was reached.We also identified some inductive codes that were not extracted from
the literature and emerged from the group discussions during this stage. Finally, each code
was juxtaposedwith observations from the authors to ensure the validity of the findings. The
two-stage coding allowed us to draw comparisons among the participants’ statements and
identify some key differences between the different interests the participants might have and
their understanding of CBM.

4. Results
The workshops identified the following two themes – Interplay and Alignment – to explore
(a) the interplay of different priorities that arises while developing CBMs and (b) how those
priorities could be aligned with one another.

4.1 Interplay: how to define market needs for IoT in agri-food
Participants at the workshops pointed out interplay between the various needs and
expectations of the stakeholders developing IoT solutions for agri-food. The layers of
interplay for the participants included in this research could be found in how they respond to
the needs of farmers who are their customers, how they adjust to themarket’s needs, and how
they interact with, integrate, and engage with changing demands to transform their business
models.

4.1.1 Needs of the farmer: “Digital technology is not able to replace personal skill set.”.One of
the major priorities for the organizations involved in implementing IoT solutions was the so-
called needs of the farmer. The discussions about the farmers’ needs suggested that

Figure 2.
An example of the
online sharing canvas
used to identify the
main themes of the
analysis. Different
colors indicate
different participants
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collaborative BM developers in this field have already been busy understanding the different
needs and developing specific, tailor-made solutions. As Albert said,

If you talk about your needs, you have to specify what type of farming it is. When you are farming
grains and you have a big acreage and you focus on grains, your needs are different than if you’re
growing potatoes.

Three things became clear at this point in the workshops: that there is no one-size-fits-all
approach to developing BMs for IoT in agri-food, that businesses engaged in providing IoT
have been driven by technological advancements rather than providing tailor-made solutions
to farmers and that farmers have been reluctant to deploy IoT-based technologies. Central to
these discussions was the fact that farmers have been reluctant to deploy IoT-based
technologies. Tamme commented,

I have worked a lot with farmers, and I try to understand how tools and data can improve the daily
work. I fully agree that our perception of what is needed is sometimes a little bit clouded by the
opportunities that technology offers.

This point was echoed by the majority of the participants, who stated that when developing a
CBM, adjusting to the customers’ needs, in this case, farmers, is as important as
synchronizing and standardizing data.

A related point was how the farmers responded to the technology that providers offered
them. During the workshops, the participants were asked to elaborate whether they know
how their customers used the tools they had provided. Some respondents shared that
generally, farmers were skeptical about using new digital technology and overwhelmed by
the information (or sometimes by the lack of information) that the providers offered. Peter
commented:

A farmer wants to be able to use the technology you give him. A contractor comes in with a new
machine but he wants to continue working on the old machine.

This point suggests that there is a gap between the supply of the providers and the demands
of their customers that requires further attention. The discussions around this topic also
revealed that farmers do not need to use IoT solutions all the time, but mostly in peak
performance times, such as harvesting or crop cultivation, when the they need to act swiftly
to react to changing environmental conditions. Peter, who is experienced in working with
farmers and farmers organizations, comments:

They need digital tools most when they are having peakmoments.Whatever technology you offer, it
should flow easily into their daily routines and practices.

It is not surprising, then, that while discussing the adoption rate of tools and data in agri-food
practices, the workshops also touched upon issues of support and resistance from farmers.
The following quote from Albert illustrates this point:

We had a star farmer. There was no need to convince him. But another farmer is more conservative
and more opinionated. We had to convince him to use these tools. This year, apparently, there has
been a change. He has started to use them and benefit from using them.

Hence, a central concern shared in the workshops was that no matter what BM IoT providers
in agri-food are willing to pursue, they should focus on building trust and connecting with the
more skeptical users.

4.1.2 Needs of the market: “Where there is a market, collaboration works fine”. Another
critical discussion point for the stakeholders involved in the workshops was to adjust their
expectations about CBM to the needs of the market. There was a general agreement that the
use of IoT in the agri-food industry is widespread and expected to grow. However, it was
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difficult for the participants to speculate on what the needs of the market are, or even what
their market is in a collaborative setting. As Peter said,

It’s always hard to get a propermarket, to get enoughmarket where enough farms take advantage of
the additional value that you bring.

Furthermore, whenwe asked the respondents to think about the needs of themarket from the
perspective of a collaborative working environment, there was a consensus that the different
stakeholders would have different understandings of what is necessary for the market. One
of the assumptions was that collaborations in the agri-food IoT domain would include
differently sized companies with different expertise, resources and capabilities that operate in
a shared ecosystem. The following quote from Jason confirms this:

A big company represents a big part of themarket, and if you have small companies, they actually do
the new things or interesting things.

While Jason’s claim implies that there is a certain overlap between the different markets, in
this case, by small and big companies in the agri-food industry, this also implies a risk of what
is perceived as a market need or trend.

A similar view was shared by a representative of one of the major agrotechnology
providers worldwide. Discussing experience in scouting for company expansion in new
markets and industries and agri-tech innovations, Stephania noted that often, stakeholders
may decide to collaborate and then “decide which market [they] want to go for and how to
collaborate with the players in that market.”While this statement implies that the needs of the
stakeholders might precede the needs of the market, it raises the question of whether there is
actually a need to develop new markets or whether it might be better to simply work on
hidden synergies aimed at discovering market demand and user freedom. Commenting on
experiences on developing a joint implementation strategy for smart solutions in Greece and
Cyprus, Harris mentioned,

We are still pursuing this collaboration. We’re still focusing on markets that we had already focused
on before. The different aspect here is that we give the end-user the freedom to choose a more
complete service.

The emphasis on service suggested that the customers’ needs are transitioning from purely
technology-based issues toward servitization and the identification of different demands in
the use of IoT applications for agri-food production. The added value of rethinking the needs
of the market, as Stephania argues, is about taking a “step back and starting to realize that the
question that we should have is how to show, concretely, in the first place, to the farmers, that the
technology has benefits.” Hence, the quest to understand the needs of the market also
associated to addressing the needs of the farmers and integrating them into the ecosystem.

4.2 Alignment: how to bring the needs of farmers and markets together
A vital element in the discussion on what should be at the core of CBM for IoT in agri-food
was how to bring the needs of the farmers and market demands under a common umbrella.
Here, the opinions of the workshop participants varied. About half of the participants
believed that integration and interaction should be covered in the beginning stage of
developing a CBM. The other half weremore concernedwith themarketing and pricing of the
outcomes of CBM. Regardless of their differences, however, everyone agreed that aligning
diverse needs and activities was essential. Those differences could be explained by the level
of familiarity among the members of each of the two stakeholder groups and the business
conditions under which each was operating. The first group had a long history of
collaboration in various practice-oriented projects and industry-research collaborations. The
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second group was, at the time of workshops, intending to launch a common service and
expansion using each other’s infrastructures to access new markets. Two other reasons for
the disagreement about which stage the alignment of business activities should occur in were
that the agri-food supply chain is complex and that the different stakeholders move at
different speeds. This point was articulated by participants who pointed out that most of the
businessmodels around IoT in agri-food involve different stages of product development and
input from organizations with diverging and sometimes competing interests. Some
participants noted that the alignment of any interests often takes a long time. AsTamme said,

It takes about ten years to bring to market what we developed from a scientific point of view, and in
the meantime, farmers also have needs. It’s very difficult to bring all this together.

Regardless of the significant mismatches between farmers needs and innovation, the
importance of practice-oriented research and industry-research collaborations was often
mentioned as a way to have a clearer definition of the priorities in bringing the needs of the
farmers and the needs of the markets together. Peter expanded on the idea that some sort of
intermediary organization might be needed to help with this task:

We have a lot of farmers who are not able to make huge investments but they would take the lead in
an innovative direction because individually they can do it. They should do it together and they
should rely on other organizations in the network to get the right thing going.

Some participants expanded on this idea and suggested that in the IoT of food and farming,
collaborations should aim to balance heterogeneous partners without forgetting the
perspective of the customer. On the whole, the participants asserted that integrated
journey maps would add value for all cooperating agri-food IoT users, improving the
performance of both the suppliers who offer products or services and the farmers who make
use of them.

Another issue complicating business alignment that the participants mentioned was
the difficulty of monetizing and measuring the success of collaborative ventures. Shifting
alliances among organizations that differ in size and commitment to a shared outcome
lead to uneasy relationships, difficulty in delivering products and inter-organizational
tensions. Nikos put into words several questions that were on the minds of many
participants:

How dowe exchange data? Howmuch dowe exchange? Howwe quantify the data and put a price on
it? And how do we share the extra value it generates?

Surprisingly, technical aspects of collaboration were commonly mentioned while discussing
alignment strategies. The technical aspects, however, were often discussed in the early stage
of product or service development. Along with some discussions on what types of data could
be shared and how it could be shared and with whom, the fact that the technical aspects
should be discussed in the early stage of product or service development also raised an
interesting question:Whether CBMswould result in what one of the participant referred to as
an “innovation chain”?. Similarly, Nikos mentioned:

If we’re talking about a new product that we will have together, then yes, we need a more elaborate
common business model. If not, we stick to existing solutions, taking advantage of the benefits of our
collaboration, and we just enhance our own business model.

A recurrent sensitive issue in the context of alignment was organizational commitment in
pursuing CBM. There was a consensus that IoT collaborations in agri-food could provide
inspirations that offer solutions beyond this specific sector. However, it seemed that
committing to CBM was not always prioritized, but relied on actions by specific individuals
within organizations. As Peter said,
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We have individuals working very hard to get further, and an organization that’s more or less
connected to them. But others do not agree. If we can fix those disagreements, that would help a lot.

While our workshops did not go into broader organizational aspects of commitments, the
results suggested that CBMs were often seen as procedural goals that could result in a set of
desired outcomes, with a handful of employees being committed to developing them.
Regardless of these differences, alignment indicates shared envisioning and pointed to some
specific elements that participants recognized as useful for developing CBM in the future.

5. Discussion and conclusions
5.1 Discussion
In exploring the underlying rationale of agri-food firms offering IoT solutions to develop
CBM, this research presents several interesting findings. First, the results suggest that in
developing CBMs to enhance open innovation activities for an IoT-enabled ecosystem,
stakeholders tend to focus on materials, technological preparedness and transferability.
Given the nature of the solutions these firms offer, these results were anticipated. However,
actors do require a more coherent approach to developing a shared proposition strategy.
Second, our findings point out that personal motivation, professional preferences, social
pressure and decision-making mechanisms within the macro environment of the firms are
necessary to develop CBMs. Third, the company representatives included in this research
agree that IoT applications in agri-food should be scalable and tailor-made at the same time –
especially as efforts to develop CBMs at this stage are aim to enable change and gain the
support of farmers rather than forcing top-down solutions. It’s important to focus on farmers
who are less entrepreneurial and more resistant to change instead of only the front runners.
Hence, the findings of this research highlight the importance of firms’ adaptability skills for
operating in dynamic market situations and motivating farmers to create opportunities for
market changewhich is similar to findings of Alassaf et al. (2020) highlighting the importance
of culture and attitude in embracing open innovation benefits during transformation.

Our results further support the idea of developing CBM that starts with the creation of a
shared agenda among stakeholders who might otherwise have competing interests. As
mentioned in the literature review, advancement in agri-food digital ecosystems has given
rise to new requirements and varied weights to different stakeholders (Wirtz et al., 2016). On
the nexus of digitalization and business models, our research underscores the importance of
realizing tangible and visible advantages at the early phase of technology adoption to
encourage user freedom rather than focusing on digital lock-ins in value proposition
strategies. These results echo the complications of activating networked and open
approaches to developing CBMs (Bresciani, 2017; Lezoche et al., 2020). There is an
opportunity to co-create new markets simultaneous to discovering the market demand by all
stakeholders, which results in reducing the risks for firms taking the lead in digital
transformation. Consistent with the literature on open innovation and open business models
(Chesbrough and Bogers, 2014), this research found that developing CBM enables
opportunities for risk-sharing and new market entry success. Furthermore, CBM also
create opportunities for organic development of ecosystems and value creation.

On the nexus of CBM development and digitalization, our research sheds light on the
dynamics of interaction among actors. It contributes to the emerging literature of sustainable
business models by re-emphasizing the interaction aspects of the definition of sustainable
business model proposed by Geissdoerfer et al. (2016). Unpacking the mechanisms of the
alignment of agri-food stakeholders, our research reveals the path toward more efficient
deployment of technological solutions in the industry (Rashid et al., 2013). As our findings
suggest, the focus on CBM for IoT-enabled firms in the context of agri-food should shift from
being efficient to becoming meaningful. The willingness participate in developing CBMs by
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companies operating in the agri-food domain is evident. Recent developments have
accelerated the shift to digital and highlighted the relevance of digitalization in agri-food.
Technological solutions and digital technologies are catalysts that could enable sustainable
and long-lasting CBM.Methodologically, we propose engaged scholarship (Van deVen, 2007)
to be the primarymethod in activating the collective decision-making processes and value co-
creation to alleviate the bottlenecks of agri-food digital transformation.

We confirm Rey-Garcia et al.’s (2021) findings that the conditions imposed on the fields
beyond each stakeholder’s control influence the evolution of CBM, while stakeholders deal
with emerging tensions in the market and the process. This is why CBM is dynamic and
nonlinear in uncertain markets. By embracing the ambiguities around IoT applications in
agri-food, this research argues for alignment and integration before developing share value
proposition strategies. Lopez et al. (2021) show that the traditional valuation mechanisms are
based on predetermined assumptions that do not apply to IoT platforms. IoT platforms have
special dynamics of their own. For example, the network effect associated with demand-
related strategies in the ecosystems greatly influences value creation and capture strategies
in subsystems. The notion of “interconnected business models” has been introduced to
conceptualize BMs in the networked ecosystems and address the complexities of new ICT
services (Jocevski et al., 2020). We argue that CBM development is necessary for forming
ecosystemic, networked business models.

5.2 Theoretical contributions
From the theoretical point of view, this research contributes to the literature of digitalization,
open innovation and business models in three ways. First, on the nexus of digitalization and
value creation, although previous studies showed that digitalization promises self-regulating
and inter-connected systemic value creation mechanisms for industries (Liao et al., 2017), our
research shows this only can become a reality when all actors align their position toward who
they create value for and what is their market position compared to other actors in the
ecosystem. Empirical studies connecting digitalization and business model streams of
literaturemostly assess the effect of digitalization on competitive advantages from a single or
focal firm perspective in the supply chain (Caputo et al., 2021) and not from the value chain
and ecosystem perspective. Our study is the first step toward realizing how IoT-enabled
ecosystem actors can co-create competitive advantage through developing CBMs.

Second, as digitalization becomes “the new normal”, our study reveals the need for the
agri-food technology providers to gradually switch from traditional product/service-centric
business models to more customer-centric business models to thrive on a common ground for
systemic value creation. This result contributes to the phenomenon of open innovation in the
agri-food industry by unraveling the potential of CBMs in redesigning the agri-food value
chains. In addition, most of the research on the phenomenon of OI in the agri-food sector
suggest the positive impact of OI implementation on firms’ innovation performance and
market position (e.g. Bayona-Saez et al., 2017; Miglietta et al., 2017) while our research takes a
step back and sheds light on what it takes for agri-food technology providers to engage in a
collaborative set-up and innovate their business models. Our study also contributes to the
seminal work of Chesbrough (2007) on business model innovation, in which he highlighted
that in order to leverage on firm’s business model as an adaptive platform, actors should
commit and engage actively in experimentation with one or more business model variants.
For the case of IoT-enabled agri-food ecosystems, our research showed that interplay and
alignment among actors should take effect together (in the form of technology development
for farmers, risk-sharing and market position).

Our third contribution lies in the literature of CBMs. Our research showed that
implementing a CBM is easier said than done specifically in the context of the agri-food
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industry due to not only its high heterogeneity of actors’ absorptive capacity in learning and
innovation but also its everchanging market needs and consumer trends. Our empirical
analysis contributed to the work of de Man and Luvison (2019) by revealing the antecedents
of developing CBMs namely interplay and alignment. However, our contribution to this
stream of literature is limited to exploration rather than implementation.

5.3 Managerial implications
In this article, we do not directly address the questions of how managers can implement open
innovation in the agri-food sector and how the sector can benefit from it. Instead, we direct
attention to the density and diversity of the actors involved, and how their complexity informs
managers’ decision to engage in an open innovation set up. IoT organizations are at the onset of
benefiting from open innovation in the agri-food context. However, there is a need for strategy
managers to co-develop market demands, align different dimensions of collaboration and make
decisions togetherwhen there is a high level of uncertainty.However, a single firm cannot dive into
such amarket or navigate the challenging possibilities. So if a given firm is targeting a newmarket
and there is highuncertainty in thismarket, then collaboration anddevelopingaCBMcouldhelp to
share the risk, decrease the uncertainty and enable conditions inwhich open innovation can thrive.

The insights of this study inspire action and reinforce calls for shared responsibilities and
commitments to common goals in developing CBMby all ecosystem actors. When examining
the readiness and motivation of IoT-enabled firms operating in the agri-food domain, this
research found that the farmers’ needs and expectations should be central to the service and
technology providers. Based on our earlier discussion points, our study suggests that in
engaging with CBM, IoT-enabled agri-food firms should strive to create a new scope of
practice, tailor-made and scalable. Managers should pay attention to enabling
multidirectional knowledge transfer and to encourage representatives of firms to learn
how to work with farmers in offering IoT solutions. It should be noted that the opinions and
experiences depicted in this research are based on ongoing collaborations and a high level of
familiarity between the research participants. Particular attention should be devoted to
establishing and nurturing long-term strategic partnerships among researchers,
policymakers and practitioners to enable CBM in the future.

5.4 Recommendations for future research
The limitations of this research offer avenues for future research. This research-based
qualitative analysis of a set of engagement workshops could only shed light on the
phenomenon under investigation. Theory development requires a more inclusive perspective
which allows for generalizability. Multiple levels of analysis should be integrated into a
longitudinal study to present the reader with a comprehensive overview and a theoretical
framework. In addition, future research should include direct and indirect agri-food
ecosystem stakeholders, late technology adaptors, farmers cooperatives and consumers to
understand the IoT-enabled ecosystem dynamics better.
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