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¢ Digitalisation is a multipurpose technology that is increasingly being used throughout the economy.

e In order fo strengthen competitiveness in the agricultural sector, policy measures are being
implemented to subsidise innovation and digitalisation.

e Digital fools are used on almost all farms in Austria, especially in administration and to support decision-
making.

e High costs or low expected benefits stand in the way of the wider use of digital fechnologies in
agriculture.

e Data protection concerns and the risk of dependency on individual companies also act as barriers.

Obstacles to a greater spread of digital solutions and technologies in Austrian
agriculture
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The two most important reasons for not using digital solutions and technologies are that the
expected benefits are too low and the costs are too high (source: Kettner et al., 2023a).
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In EU agricultural policy, digitalisation is seen as an important vehicle for increasing innovation and productivity in agriculture.
While the international literature allows conclusions to be drawn about the extent to which digital technologies are used in

the economy as a whole and in the agricultural sector in particular, there are comparatively few relevant studies on Austrian
agriculture. This article presents the results of two empirical surveys that provide an overview of the spread of digital methods

and technologies in Austrian agriculture and analyse the advantages and obstacles to their use. In view of the importance
of digitalisation for productivity and environmental profection, more attention should be paid to ongoing monitoring.
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Increasing productivity
in agriculture is an im-
portant goal of agricul-
tural policy. Digitalisa-
tion should make a sig-
nificant contribution to
this.

2 Digitalisation Agriculture

1. Introduction and problem definition

In the Common Agricultural Policy (CAP),
programmes are generally developed for
periods of seven years in order to pursue the
objectives set out in the Treaty on the Func-
tioning of the European Union. Increasing
the productivity and competitiveness of ag-
riculture is a core objective of the CAP (see
Art. 39 of the Treaty)! and also has a high pri-
ority in national agricultural policy (see Sec-
tion 1 (4) of the Agriculture Act)2. According
to the CAP Strategic Plan, this objective is
pursued with several measures. Digitalisation
is an important element of the cross-cutting
objective of "knowledge sharing, innovation
and digitalisation” (see Art. 6, Regulation
(EU) 2021/2115 of the European Parliament
and of the Council)3.

In its current "Report on the State of the
Digital Decade", the European Commission
(2024) recommends that the Austrian
economic policy should also promote the

! https://eur-lex.europa.eu/legal-content/EN/TXT/
2uri= LEGISSUM:agricultural policy (accessed 28 Feb-
ruary 2025).

development and use of digital solutions in
the agricultural sector, in addition to other
explicitly mentioned sectors. A study by the
Joint Research Centre (Barabanova &
Krzysztofowicz, 2023) investigated why and
how such projects can be successful in the
EU. If shows that the choice of means must
be based on the initial situation as well as
capacities and resources in order to
accelerate the digital fransformation in the
agricultural sector.

This article first presents the results of studies
on digitalisation in the Austrian total econ-
omy. Chapter 3 outlines research findings
from German-speaking countries on digitali-
sation in agriculture. In Austria, this topic has
only been studied to a modest extent to
date; the core results of two empirical stud-
ies for Austria are presented in chapter 4.
The article concludes with a discussion and
conclusions.

2 https://www.ris.oka.gv.at/eli/bgbl/1992/375/P1/NOR
12138682 (accessed 28 February 2025).

3 https://eur-lex.europa.eu/legal-content/DE/TXT/
2uri= CELEX:32021R2115 (accessed 28 February 2025).
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2. Digitalisation in the Austrian economy

With systematic surveys such as the DESI -
Digital Economy and Society Index from
2014 to 20224, the DESI Dashboard for the
Digital Decades, Eurostat data on the use of
digital fechnologies in private householdsé
and the Investment Surveys of the European
Investment Bank?, there is a wide range of
data bases that can be used to monitor de-
velopments in the field of digitalisation. Digi-
talisation is understood as a versatile, multi-
purpose technology (Peneder et al., 2019)
that has the potential to contribute signifi-
cantly to innovation and increased produc-
fivity. In Austria, it has triggered significant
changes in various areas of the economy
and society in recent years. As Peneder

et al. (2016, 2017, 2019) show, digitalisation
promotes employment growth in the long
term, but also leads to shifts in the content
and focus of occupations. They emphasise
the need to invest in high-speed data trans-
mission networks and to strengthen "digital
intelligence" as a determinant of competi-
fiveness.

Bock-Schappelwein et al. (2021, 2023) state
that Austria occupies a middle position in
terms of digital change within the EU. The
prevalence of platform work in Austria is low,
especially in the service sector. In order to in-
crease economic competitiveness, it is nec-
essary to improve the digital infrastructure.
Bdarenthaler-Sieber et al. (2022, 2024) also
place Austria in the middle of the EU in terms
of the use of digital technologies. Despite
lagging behind in terms of the availability of
ultra-fast broadband internet, the use of arti-
ficial intelligence (Al) has increased signifi-
cantly in Austria. Large companies in the ser-
vices sector in particular are increasingly re-
lying on Al applications. Suggestions for pro-
moting digital technologies include subsidies
for open network access models and the ex-
pansion of gigabit-capable access net-
works.

In addition to these selected studies on digi-
talisation in the Austrian total economy,

3. Literature review on digitalisation in

As digitalisation is a multi-purpose technol-
ogy thatis used in practically all production
steps and in the entire farm management,
the number of applications in agriculture is
almost impossible to keep track of (Moreno
et al., 2024). Increased digitalisation not only
has the potential to make production pro-
cesses more efficient, but can also reduce
the negative environmental impact of

4 https://digital-strategy.ec.europa.eu/en/policies/

several articles focus on specific topics. HolzI
(2019) and Kugler et al. (2019), for example,
analyse the use of digital technologies in
small and medium-sized enterprises (SMEs) in
Austria. The deficits identified can be at-
fributed to internal company challenges
and a lack of information and knowledge.
Targeted measures are recommended fo
promote the diffusion of digital technologies
and business models. Kirchner (2018) exam-
ined the impact of digitalisation on energy
consumption and the environment. His study
shows that digitalisation can reduce energy
and resource consumption through better
technologies and intangible goods, but also
contributes to the increased generation of
electronic waste. He emphasises the need
to create supportive framework conditions
in order to leverage the transformative po-
tential of digitalisation and drive forward a
socio-ecological transformation of society.
Streicher and Reinstaller (2021) examined
the influence of digitalisation on the de-
mand for rail freight transport. According to
them, digitalisation has both short- and long-
term effects on freight demand and the
modal split. Angel (2022), in turn, addressed
the digitalisation of contacts with public au-
thorities and political participation, as well as
theirimportance for the welfare state. In ad-
dition to suggestions for future research, he
emphasises the need to develop policy
measures to support digitalisation and mini-
mise its undesirable effects on society.

As this brief literature review shows, digitalisa-
fion is an important subject of empirical eco-
nomic research in Austria. In contrast, the
agricultural sector has not yet been a core
topic of relevant studies in the context of
Austrian economic policy. As there are also
no statistics at EU level that show the inten-
sity of digitalisation in the agricultural sectors
of the member countries, it is not possible to
make any statements about Austria's posi-
tion in a country comparison.

agriculture

production due to resource-saving proce-
dures and thus facilitate the attainment of
sustainability goals (Huck et al., 2024;
Myshko, 2024).

The digital fransformation of agriculture is pri-
marily analysed in the literature through sur-
veys and studies on the use of digital tech-
nologies. Ammann et al. (2022) conducted

statistics - households and individuals (accessed on

desi (accessed 28 February 2025).

5 https://digital-decade-desi.digital-strategy.ec.
europa.eu/datasets/desi/charts (accessed

28 February 2025).

¢ https://ec.europa.eu/eurostat/statistics-explained/
index.php?title= Digital economy _and society
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28 February 2025).

7 https://www.eib.org/en/publications/online/all/
digitalisation-europe-2022-2023-evidence-from-eib-
investment-survey.htm (accessed on 28 February
2025).

Although there are
numerous studies on
digitalisation in Austria,
there is little specific
evidence on the
agricultural sector.

In the international liter-
ature, digitalisation in
agriculture is seen as an
approach to reducing
negative environmental
impacts.
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To date, there have
been two studies on the
status of digitalisation in
Austrian agriculture,
which approach the
topic from different per-
spectives.

Digital tools are primarily
used in administration
and to support decision-
making.

Digitalisation Agriculture

an online survey (n = 150) in Switzerland. The
focus was on digital methods and technolo-
gies used in agriculture and approaches to
evaluating future use. Based on an online
survey (n=161), Block et al. (2021) showed
the high importance of smartphones for
real-time data collection and analysis,
which are crucial for effective risk manage-
ment on farms.

Gabriel and Gandorfer (2000) provided a
general overview of the digital methods and
technologies used in agriculture based on a
survey of 2,390 farmers in Germany. The
study identified the most commonly used
technologies and theirimpact on agricul-
tural productivity and sustainability. In 2021,
Gabriel et al. (2021) extended their earlier
work and provided a detailed analysis of
digital technologies used in livestock pro-
duction (n = 591). The study also considered
farm characteristics such as size, type of pro-
duction and degree of digitalisation.

Groher et al. (2020) conducted a survey
(n=1,497) in Switzerland focussing on the
use of the internet in agriculture. Their study
showed that the internet is increasingly be-
ing used to access information, communi-
cate with other farmers and manage farms.
Michels et al. (2019) surveyed 829 German
farmers online and by telephone to deter-
mine the degree of digitalisation in the agri-
cultural sector. According to their findings,
digital technologies have considerable po-
tential to optimise agricultural practices, but
there are also challenges associated with
the adoption and integration of these tech-
nologies.

These studies from Germany and Switzerland
show the growing importance of digital
technologies in agriculture and their poten-
tial to improve productivity, sustainability
and risk management. However, they also
emphasise the need for support to over-
come the challenges of implementing and
using digital technologies in the agricultural
sector.

4. Findings on the state of digitalisation in Austrian agriculture

In Austria, digitalisation in agriculture has not
yet received the same attention as in Swit-
zerland or Germany. However, there are two
economic studies on the status of digitalisa-
tion in the Austrian agricultural sector.

In 2021, KeyQuest (2021) conducted a rep-
resentative telephone survey of farmers,
which focussed on a total of 25 "new tech-
nologies". Firstly, their awareness was sur-
veyed and subsequently also their current or
planned use. On average, each farm was
asked about 17 technologies. The KeyQuest
study thus provides an overview of the fre-
quency and distribution of digital technolo-
gies in Austria's agricultural sector.

The following year, a similar survey was con-
ducted among more than 500 Austrian
farmers who are among those who are
providing book-keeping data for the annual
farm income report (Kettner et al., 2023a,
2023b). The 97-question online survey aimed
to determine their experiences with digital
applications in various areas of production
and marketing. In addition to general digital
technologies for agriculture, a distinction
was made between technologies used spe-
cifically for arable farming or livestock pro-
duction. Farmers with little experience in us-
ing digital applications were also invited to
take part in the survey, as their responses are
important for understanding the barriers to
digitalisation. The aim was fo determine the
benefits of using digital technologies in agri-
cultural practice and to identify inhibiting
factors.

The following two sections present the key
findings of the outlined studies from Austria,
although for reasons of space, the specific
questions and statistical analyses that can
be taken from the original sources
(KeyQuest, 2021; Kettner et al., 2023a,
2023b) have not been reproduced.

4.1 Dissemination and use of digital
methods and technologies in Austria's
agricultural sector

The atfitude of Austrian farmers fowards digi-
talisation is predominantly positive. The main
motive for using digital technologies is to
make work easier, ahead of improving qual-
ity and yields and increasing profitability. The
respondents are pragmatic about the new
technologies, with functionality, ease of
work and affordability taking centre stage.

The level of awareness of the technologies
surveyed is 94 percent, with technologies for
business management (especially for deal-
ing with farm administratian and authorities)
having the highest utilisation rates. Digital
technologies and tools are primarily used in
management and administration. The digital
services offered by banks, authorities and
Agrarmarkt Austria (AMA), the paying
agency of farm policy, play a central role
here. Aimost all of the farmers surveyed use
apps on their mobile phones to exchange
information and for weather forecasts.
Warning services are used intensively in crop
production when they are available.

WIFO B Reports on Austria



In the area of purchasing and sales, around
20 percent of respondents see advantages
in digital technologies. One-fifth of farms op-
erate their own websites, while web shops
and intfegrated booking systems are less
common. Such applications are mainly used
in the direct marketing of goods and ser-
vices, such as farm holidays.

In crop farming, fractor steering and guid-
ance systems are relatively widespread, es-
pecially on specialised crop farms. Fertilisers
and pesticides are often applied on a site-
specific basis. Many farms are planning to
utilise these techniques in the near future.
Sensor-controlled irrigation and control of
hoeing equipment are less widespread,
which is also due to the lower demand. Au-
tfonomous robofts for weed control were not
used af the time of the survey.

In livestock production, barn cameras are
common and many farmers who do not yet
use them intend to purchase them. Digital
systems for controlling the barn climate and
feeding are also in use, albeit rather rarely.
Robofts are only used by a few farms. In live-
stock production, the investment costs for
digital solutions that significantly increase
productivity are very high, especially for au-
tfomatic milking and feeding systems. Such
systems are only worthwhile from a certain
farm size and are therefore often only pur-
chased as part of expansion investments.

The results of the two surveys show that there
is a close complementarity between supply
and demand and the use of digital technol-
ogies. Publicly provided warning services for
pests in plant, fruit and wine growing have
been established for years. Digital applica-
fions on smartphones have made the use of
such warning services much easier and
feedback systems have significantly im-
proved functionality compared to pure in-
formation systems. Machines with automatic
fracking and steering systems have only
been increasingly used on farms in recent
years. An important reason for the delayed
adoption of these technologies is that their
immediate benefits are too small to justify an
early investment in a new tractor. The same
applies to the automation of livestock pro-
duction. Significant conversion measures
and therefore fundamental changes to op-
erational processes and organisation are
usually necessary for such systems to be
used effectively.

5. Conclusions and outlook

As the available empirical findings show,
several prerequisites must be met for the
successful implementation of digital solutions
in one's own sphere of influence. Above all,
the development of digital skills and
knowledge is essential. Acquiring these
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4.2 Challenges and obstacles

The use of digital fechnologies in Austrian
agriculture is hampered by various obstao-
cles. Almost half of those surveyed see the
high costs in relation to the expected bene-
fits as the biggest obstacle. A good fifth cite
a lack of knowledge or a lack of technical
requirements as barriers.

Unsuitable interfaces for data exchange be-
tween individual components are not only a
frequent annoyance, but also often the rea-
son for not using digital solutions at all. If it is
necessary to copy and adapt data be-
tween applications at great expense, this in-
creases application costs and sources of er-
ror, which reduces the benefits of digital so-
lutions.

The latter are particularly evident when sev-
eral digital solutions can be combined with-
out friction. This leads to increased produc-
tion, cost savings and higher revenues. Indi-
vidual digital solutions help to simplify admin-
istrative work, but the greatest benefits are
achieved by networking different digital sys-
tems.

Financial reasons are the main reason for
non-utilisation of digital technologies. A lack
of advice or further training measures in the
field of digital technologies are less fre-
quently cited as obstacles, although many
farmers would be interested in further frain-
ing or personal advice. Data protection
concerns also play a role and are a motive
for being reluctant to use digital solutions.

Demographic and business characteristics
correlate significantly with attitudes towards
digital fechnologies. Younger and better-ed-
ucated farm managers are more sympa-
thetic to it on average. Farm size correlates
most clearly with the intensity of use, espe-
cially of technologies in the production sec-
tor. Economies of scale are therefore likely
to have a greater impact in the future if digi-
tal technologies are used more frequently.

The most important sources of information
about new technologies and solutions for re-
spondents are farm journals, the internet
and conversations with other farmers. Those
who already use digital technologies inten-
sively are increasingly using sources of infor-
mation that require more initiative, such as
webinars, presentations, frade fairs and
working groups.

often requires considerable effort. Agricul-
tural businesses are comparable to small
and medium-sized enterprises and face the
same challenges. Measures aimed at SMEs
should therefore be equally open to farmers.

High costs, a steep
learning curve and a
lack of immediate profit-
ability are among the
most important barriers
to the use of digital
technologies in agricul-
ture.

Digitalisation Agriculture



Ongoing monitoring
would be necessary for
the targeted observation
of digitalisation in Aus-
tria in order to be able to
accurately evaluate the
effectiveness of the
measures taken.

6 Digitalisation Agriculture

Subsidising an effective digital ecosystem
with corresponding investments in infrastruc-
ture and connectivity makes it easier for
farmers to decide fo invest in digital technol-
ogies. One example of this is the public pro-
vision of "Real-Time Kinematic" (RTK) signals,
which allow agricultural machinery to be
controlled with centimetre precision.

In economic and agricultural policy, digitali-
sation is seen as an important driver of a
more productive and sustainable economy.
For this reason, numerous measures are be-
ing taken to accelerate the adoption of dig-
ital fechnologies in practice. However, it is
currently only possible to recognise fo a lim-
ited extent which measures are effective
and in which areas there is a particular need
for action. While systematic evaluations
have been established for private
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