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1. Farm managers assessment of barriers and incentives to farm
digitalization

In the previous chapter, we examined how farmers and farm managers assess the
usefulness and usability of their current digital technologies to better understand how
different farms perceive their digital setups, and to identify which factors may explain
variations in perception—whether due to structural or technological differences. Paying
attention to these factors may help increase the adoption and effective use of digital
technologies, ultimately contributing to improved performance and sustainability in the
agricultural sector.

In this final chapter, we take an even more forward-looking perspective by exploring the
factors that farmers and farm managers perceive as either barriers to or motivators for
(further) digital adoption. We begin by examining how respondents, in general, assessed a
range of potential factors to identify which are the most (and least) widely recognized
obstacles and incentives for adopting digital technologies. Where applicable, we highlight
differences across production types, farm sizes, and levels of digital advancement, in order
to derive targeted recommendations on which factors should be prioritized for different
types of farming operations.

a. Barriers

When looking at the responses from all surveyed farms combined (Figure 1), we observe that
the costs associated with digitalizing farm operations are the most widely recognized
barrier. About two-thirds of respondents agreed with this statement, indicating that digital
transformation is closely linked to financial concerns. Farmers may be uncertain whether
such investments will deliver a sufficient return in the long run, particularly because the
costs extend beyond simply purchasing digital technologies.

Successful implementation often requires ensuring system compatibility, as well as the
ability to maintain and operate these technologies efficiently, which demands training, time,
and technical expertise. In other cases, farmers may well recognize the potential financial
benefits but perceive that the initial upgrade costs are too high, or that the risk of investing
in a system that may not endure is too great, given the rapidly evolving nature of the market
for digital agriculture technologies.

Notably, a larger proportion of primarily arable farmers and farm managers identified costs
as a barrier (72%) compared to those in primarily livestock farming (61%; Figure 2). This is
particularly interesting because, when comparing cost perceptions across different farm
sizes (arable farms tend to be smaller), we find no notable difference (Figure 3). This



suggests that the difference is not driven by farm size, but potentially by differences in
operational structure or digitalization needs between arable and livestock farming.

Moreover, we observe that a smaller proportion of non-adopter farms (Chapter 1) rated
costs as a barrier (60%) compared to adopter farms (69%; Figure 4). This could indicate that
costs areincreasingly a concern as farms try to move toward adopting a broader set of digital
systems. It could also indicate that a fair share of non-adopters recognize they could invest
in basic digital technologies, but decide against it due to other reasons, such as knowledge
barriers or distrust in digital technologies (see below).

High costs (initial investment and/or ongoing)
Systems not interoperable
Operation too time-consuming or complex to learn

Lack of knowledge on data use

Concerns about technology-farm compatiblity (size,
location, facilities, etc.)

Data security or ownership concerns

Lack of digitally skilled labor

Lack of relevant training and education
Lack of testing of effectiveness or benefits

Too little information available

Technology not mature enough to trust
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Figure 1: Share of respondents who agree that each factor represents a barrier to adopting (more) digital agricultural
technologies to them

The second most widely agreed-upon barrier relates to interoperability concerns. As noted
in the previous chapter, respondents rated the interoperability of their current digital setups
relatively low - highlighting that getting different systems to communicate and work
seamlessly together is not perceived as guaranteed. This issue resurfaces here: nearly 60%
of farmers identify interoperability challenges as a barrier to further digital adoption. This
suggests that many fear that adding more digital technologies could exacerbate existing
compatibility issues, making their digital infrastructure more fragmented and harder to
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manage. For these farmers, concerns about system integration appear to undermine
confidence in scaling up their digital transformation efforts.

This concern is particularly pronounced among farms that are already on the digital path
(Figure 4): 59% of adopters cite interoperability as a barrier, compared to 45% of non-
adopters. The issue is even more significant for larger farms, where 66% report
interoperability as a concern, in contrast to 50% of smaller farm respondents (Figure 3).
Looking at production types, mixed farms report the highest concern, with 64% agreeing
interoperability is a barrier, followed by livestock farms (59%) and arable farms (53%; Figure
4). This pattern suggests that more complex or diversified farm operations - whether in size
or production type - are more likely to face integration issues, possibly due to the wider range
of digital technologies and platforms already in use or required to manage such operations
effectively.

In third place, with just over 50% of respondents agreeing, is another barrier closely related
to what we observed in the previous chapter. Many farmers perceive digital technologies as
too time-consuming or difficult to learn, which appears to discourage deeper engagement.
This is understandable: farming is already a highly knowledge-intensive profession,
demanding a wide range of skills, such as agronomy, business management, or regulatory
compliance. Managing digital technologies may add additional complexity on top of this
existing workload and may be seen as overwhelming or impractical for many.

Respondents rated the ease of use of their digital technologies only slightly higher than their
interoperability, indicating that there is room for improvement in terms of user experience
and communicating simplicity. Especially forthose that have not (yet) engaged in agriculture
digitalization (Figure 4), considering how to make these technologies more approachable
could boost adoption among this group.

In the mid-range of potential concerns, with between one-third and one-half of respondents
identifying these as barriers to digital adoption, barrier perceptions appearto center around
the challenge of bridging the capabilities of digital technologies with the specific contexts
and requirements of individual farms. According to our survey, nearly 48% of farmers
expressed uncertainty about whether digital technologies are compatible with their specific
farm, and an equal share were unsure how to use the resulting data to extract value.

These findings suggest that, while technological potential may exist, it often remains
abstract or inaccessible unless clearly translated into tangible, on-the-ground benefits.
Concerns about a possible farm-technology mismatch were particularly pronounced
among non-adopter and small farm respondents (Figure 4 & Figure 3). Moreover, non-
adopter farms disproportionately indicated a lack of data know-how. Building trust in digital



solutions for these groups may require more than product availability - it calls for targeted
communication, practical demonstrations, and tailored support. Showing how
technologies and data can be meaningfully integrated into daily farm operations could help
boost confidence, close knowledge gaps, and ultimately increase adoption rates.

In addition, more testing (or clearer communication of real-world results) could help build
confidence, as indicated by the 37% who cited lack of testing as a barrier. This effectis likely
to be even stronger when providers of technology tailor solutions to individual farm contexts
and offer practical guidance on interpreting and applying the data. Such support can make
the difference between a technology that is theoretically valuable and one that is
meaningfully adopted and integrated into daily operations.

Strengthening support systems can also help address a range of related concerns, including
data security - a barrier for approximately 39% of respondents - as well as the lack of access
to digitally skilled labor (39%) and the need to build digital competencies through training
(87%). Particularly large-scale farms, which are likely to deal with more complex operations
and a broader range of digital systems, have proportionately more respondents agreeing
that training support and accessing digitally skilled labor poses a problem to them (Figure
3). Providing reliable and targeted digital expertise, along with trusted education and
advisory channels and robust data protection frameworks, can reassure farmers as they
navigate their digital journey.

At the bottom of the list, we find factors related to the technologies themselves and the
broader technology market. Comparatively, only a minority of respondents perceive issues
with the development status of digital technologies or the availability of information about
them. This suggests that, overall, farmers trust that the technologies are functional and
available.

However, it is notable that non-adopters are significantly more likely to question the
maturity of available technologies: 34% of non-adopter respondents stated that the
technology is not yet ready for use - a considerably higher share than among those with
hands-on experience. This suggests a perception gap, where lack of direct engagement with
digital tools may contribute to skepticism or misjudgment of current technological
readiness, further reinforcing hesitation to adopt.

The current challenge, then, is not the technology itself, but rather improving the product-—
user fit. This includes better tailoring of solutions to farm-specific needs, as well as
strengthening the support structures around these tools. To fully unlock their potential,
efforts should focus on:

e Improving usability, both within and across systems,
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e Clearly demonstrating the return on investment (ROI) of digitalization,

e And providing practical guidance and training to ensure technologies are integrated
effectively into diverse farm contexts.

For farmers, this means getting hands-on experience through demonstration events, peer
exchanges, or targeted training can help explore the practical value of digital technologies
and how to use them (more) effectively.

Operation too time-consuming or complex to learn
Systems not interoperable

High costs (initial investment and/or ongoing)

Lack of relevant training and education

Lack of testing of effectiveness or benefits
Technology not mature enough to trust

Data security or ownership concerns

Lack of digitally skilled labor

Too little information available

Concerns about technology-farm compatiblity (size,
location, facilities, etc.)

Lack of knowledge on data use
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Figure 2: Share of respondents, per production type, who agree that each factor represents a barrier to adopting (more)
digital agricultural technologies to them
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Figure 3: Share of respondents (top and bottom third in terms of 2023 Standard Output) who agree that each factor
represents a barrier to adopting (more) digital agricultural technologies to them
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Figure 4: Share of digital adopters and non-adopters who agree that each factor represents a barrier to adopting (more)
digital agricultural technologies to them

b. Incentives

The desire for greater certainty about the value of digital technologies, combined with a
strong emphasis on usability, is also reflected in what farmers identify as key incentives for
adopting (or further adopting) digital technologies (Figure 5).

Proof of environmental benefits (67.5%) and proof of economic benefits (65.2%) rank as the
top two factors influencing adoption decisions according to the surveyed respondents. This
indicates that trust and confidence in real-world outcomes are key to adoption. Farmers
may be cautious aboutinvesting in technologies unless they can see a direct link to financial
performance or ecological sustainability on their own or similar farms. Communication



strategies and pilot programs should therefore emphasize measurable outcomes, case
studies, and testimonials - ideally from comparable operations.

The high importance of environmental proof may furthermore reflect a growing awareness
of climate-related pressures and regulations, with farmers wanting reassurance that digital
technologies will help them meet sustainability targets or qualify for future eco-incentives.

This is underscored by the third most frequently selected incentive: more clarity on
regulations, which was endorsed by over 60% of respondents. This suggests that many
farmers feel uncertain about the regulatory landscape, and that they may be unclear about
what’s required, what’s incentivized, or how regulations will evolve in areas such as data
protection, environmental compliance, or reporting obligations. Such ambiguity can create
hesitation, especially whenthe stakes involve investmentin unfamiliar systems. Forfarmers
to feel confident navigating the digital transition, transparent, consistent, and accessible
information from authorities is seen as an important driver of digitalization efforts.

Proof of environmental benefits
Proof of economic benefits for the farm

More clarity on regulations from authorities

Improved tech. efficiency, adaptablity, and user-
friendliness

Financial support (subsidies or tax relief)
Support for building digital skills

Pre-installed digital tech. on conventional equipment

Technical support from advisors or sales staff

20.0 25.0 30.0 35.0 40.0 45.0 50.0 55.0 60.0 65.0 70.0

Figure 5: Share of respondents who agree that each factor represents an incentive to adopt (more) digital agricultural
technologies to them

Once again, usability emerges as a critical factor in supporting digital adoption.
Approximately 60% of respondents indicated that technological improvements—
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specifically in terms of efficiency, user experience, and adaptability to diverse farm
contexts—would motivate them to pursue further digitalization. This highlights that beyond
functionality, farmers value solutions that are intuitive, flexible, and seamlessly integrable
into their existing workflows.

To meet this need, afarmer-centric design approach is essential. This could include offering
modular solutions that can be scaled or customized according to farm size and type, or
streamlined user interfaces that reduce complexity and lower the learning curve. In
practice, digital tools must not only work well technically, but also fit well operationally -
making everyday tasks easier rather than more complicated.

Supporting farmers in expanding their digital competencies, while ensuring easy access to
technology, is a key enabler of adoption. One effective strategy is to integrate digital
solutions directly into conventional equipment, lowering entry barriers and reducing the
need for complex setup processes. According to our data, this approach would be widely
appreciated by farmers (51%), as it combines familiarity with innovation and allows users to
experience the benefits of digitalization with minimal disruption to existing operations.
Coupling this with targeted skill-building initiatives (52%) and technical support (50%) can
further empower farmers to not only adopt but also confidently utilize digital technologies
in a way that aligns with their specific needs and capacities.

In summary, Danish farmers and farm managers are not rejecting digital technologies as a
means to support their operations. On the contrary, there is a general openness toward
digitalization - provided that it is accompanied by evidence, support, and simplicity. The
most prominent barriers influencing adoption are not rooted in the technologies
themselves, but rather in the surrounding conditions that determine whether digital tools
can be effectively implemented and trusted.

A central concern remains investment costs - not only the upfront financial outlay, but also
the broader effort required to adopt awider range of technologies, make them interoperable,
and acquire the necessary skills to operate them effectively. Equally important is the need
for assurance that digital technologies will lead to tangible economic and ecological
improvements, and that they are sufficiently adaptable to the specific characteristics of
each farm.
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Figure 6: Share of respondents, per production type, who agree that each factor represents an incentive to adopt (more)
digital agricultural technologies to them
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Figure 7: Share of respondents (top and bottom third in terms of 2023 Standard Output) agree that each factor represents
an incentive to adopt (more) digital agricultural technologies to them
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Figure 8: Share of digital adopters and non-adopters who agree that each factor represents an incentive to adopt (more)
digital agricultural technologies to them
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