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agrixchange - an analysis of
the data exchange in agriculture

In Europe

In this paper the results of the investigation of the present state and issues related to agricul-
tural data exchange and data integration, made in the EU research project agriXchange, are
reported. The investigation employed experts in EU member states and Switzerland to inquire
quantitatively and qualitatively about agricultural data exchange in the EU. For each country,
separate reports were prepared and analysed. Special attention was given to different integra-
tion levels, within as well as between enterprises. The results based on the analysis of country
reports showed big differences between different countries in EU in terms of level of data
integration and standardization. The findings establish the importance, highlight the shortfalls
and opens up discussions on frameworks for establishing a system for common data exchange

in the agricultural sector.
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mm [nformation systems in agriculture frequently lack stand-
ardisation, which makes efficient data exchange and the estab-
lishment of innovations into practice difficult to achieve. Es-
pecially the data exchange between stakeholders in the value
chain and within networks is currently not efficiently organ-
ised. Within the European research agenda, the ICT (informa-
tion and communication technology) will play a key role. The
provision of new information management systems and im-
proved communication facilities between various stakeholders
(farmers, agricultural suppliers and customers, associations,
public authorities, etc.) are of special importance. The exchange
of information between trading partners will result in a refined
flow of information and thus improve the cooperation. Both as-
pects are indirectly also useful for the consumer [1], because an
exchange of information on product properties is expected to
optimise the production and processing. As a result, the qual-
ity can rise and waste can be reduced by bringing the relevant
charges to the necessary subsequent processing steps. Addi-
tionally, the transfer of information can result in transparency
and traceability starting from primary production up to the con-
sumer. Faster response times in an emergency can be achieved.

To guarantee an integrated, consistent and barrier-free system,
it would be useful if the various stakeholders exchange stand-
ardised data and information free of charge.

Study within the framework of the EU project
agriXchange

To achieve harmonisation and standardisation of informa-
tion and communication technology within the European
agricultural business, the research project “agriXchange”
(www.agrixchange.eu) has been initialized in 2010 funded by
the EU’s Seventh Framework Programme. The overall objec-
tive of this project was to coordinate and support a sustainable
network to develop a system for common data exchange in ag-
riculture. As a first step in this project, the state-of-the-art of
ICT in agriculture, and the level of automation, data integration
and data exchange in Europe were examined. This article sum-
marises the current state of knowledge in selected EU member
states and analyses in more detail the situation in the German
speaking countries.

Detailed statistics on the level of automation and ICT use in
agricultural holdings are currently hardly available. Until now,
no consistent surveys on this topic in the EU member states
have been performed. To obtain an overview of the situation,
a) several aspects of information management and b) several
processes on the agricultural holding with relevance to data ex-
change were identified and c¢) information exchange processes
with external stakeholders were investigated. The aspects iden-
tified follow the methodological framework by Giachetti [5]. Ac-
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cording to this framework, integration as an abstract concept
has the following levels:

m Connectivity: characteristics of the basic infrastructure

such as internet connections, local networks etc.

m Data exchange: consistent definitions of data content

m Applications: use of relevant communication protocols

and interfaces etc.

m Processes: level of coordination between sub-processes
The following use cases of data exchange were selected as a
framework to investigate processes:

m Land use information systems as specified by IACS (Inte-

grated Administrative and Control System)

m Geo-fertilisation, especially methods to integrate external

data, e.g. soil properties

m Animal registration and animal identification as regu-

lated by law for several animal species in the EU, but also

other, not binding practices in this environment.
Based on these topics, the project team developed a semi-
structured questionnaire to analyse the information flow be-
tween stakeholders and the integration of data, applications
and processes between various businesses. The questions were
answered by experts located in each country and results were
summarised in a consolidated report.

Level of automation and use of information and com-
munication technology

Table 1 shows the level of automation and ICT use. The experts
estimated that up to 95% (lowest estimate 20 %) of farmers use
an internet connection. A more generic investigation confirmed
this number and showed that 93% of all enterprises had in-
ternet connection in 2009 [4]. The average for whole Europe
is estimated to be lower, about 60-65% when only regarding
agricultural holdings. Mobile phones and Smartphones are
regularly used by farmers. Until now the main use however is
restricted to telephone calls and short messages. The mobile
data exchange between equipment on the farm and other fa-
cilities is less common. Precision farming (PF) is in most EU
countries only implemented by a small number of agricultural
holdings. Frequently, PF is initiated by experimental research
projects. However, it is then boosted by the integration of PF
into agricultural machinery. The use of both personal comput-
ers and of farm management information systems is higher for
specialised businesses then for mixed production systems.

The experts consider the level of adoption of process auto-
mation as generally low. For certain types of enterprises auto-
mation can be of high relevance, e.g. dairy farms for feeding
and recording milk production data in free-stall barns.

In terms of the number of farms, the application of informa-
tion and communication technology might be low in some coun-
tries. This is frequently attributed to the large number of small
farms who do not use any ICT at all. As the major part of farming
area and of livestock is concentrated in larger holdings, it can be
assumed that a relevant share of agricultural production is gen-
erated using ICT. The low uptake of ICT in agricultural holdings
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is frequently also attributed to the increasing number of farms
without a successor. Older farmers and those with small farms
are reluctant to invest into the automation of their enterprises.
A badly organised data integration and data exchange both
on process and on farm level are in many EU countries ex-
plained by the insufficient infrastructure (broadband internet)
in rural areas. The new Member States furthermore lack
m Cooperation of private and governmental institutions to
improve the infrastructure and
m Institutions which are responsible for the organisation
and standardisation of data flows.
In Germany, France, Belgium and the Netherlands, these in-
frastructures and networks are comparatively well developed.

Challenges for the future use of information and com-
munication technologies
In summary, general challenges for the future use of ICT are the
aging population and lacking infrastructure in rural areas, but
also the reluctant investment behaviour in small enterprises.
These challenges are met in Switzerland, but also in Germany,
by the following drivers:

m Compulsory animal registration

m Broad use of ICT for accounting and taxation

m Integration of ICT in agricultural machinery

m Use of electronic data transmission to distributors

and public institutions, mainly for agricultural direct

payments [3].
Especially the use of ICT in accounting and the application in
agricultural machinery resulted in a wider acceptance and uti-
lisation.

Within the EU, mainly the Baltic States have the potential
to adopt new ICT quickly, because these countries demonstrate
a remarkable initiative to build up a new infrastructure both in
the agricultural sector and in the ICT sector.

In order to be able to compete successfully, it is important
to keep processes flexible and not to stick too tightly to formal
standards. Therefore the experts recommend standardising the
data flow on a business level and not on a process level, to allow
for a later linking of information from different processes.

Conclusions
In summary, the technical basis for an intensive information
exchange in agriculture exists. However, the development of
broadband internet infrastructure in rural areas is still needed
in some European countries.

Data integration can be enhanced by open networks with
a flexible intensity of relationships between the partners. Edu-
cation and training opportunities for new technologies can im-
prove both the data integration and the data exchange in the
long run. In some countries, several initiatives involved in the
standardisation of data content exist. The agriXchange project
contributed to a better networking of the stakeholders and to
trigger a continuous harmonisation process at the EU level in
the framework of future projects.
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Level of ICT and technology adaptation in the (most) EU countries and Switzerland on agriculture holdings
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Quelle: Eigene Darstellung basierend auf/based on [3].

LANDTECHNIK 68(1), 2013



17

References

[1] Global Commerce Initiative (GCI), Capgemini, Intel (2006): The Future
Value Chain. http:;//www.ro.capgemini.com/m/ro/tl/2016_The_Future_
Value_Chain.pdf, Zugriff am 18.01.2013

[2] Teye, F.; Holster, H.; Pesonen, L.; Horakova, S. (2012): Current situation
on data exchange in agriculture in the EU27 and Switzerland. In: ICT for
Agriculture, Rural Development and Environment. Where we are? Where
we will go?, Ed. Mildorf T., Charvat K,. Czech Centre for Science and
Society & Wireless Info, Prague, pp. 37-47

[3] Holster, H.; Horakova, S.; Ipema, B.; Fusai, B.; Giannerini, G.; Teye, F.;
Martini, D.; Shalloo, L.; Schmid, O. (2012): Current situation on data
exchange in agriculture in the EU27 and Switzerland. Deliverable 2.4
of the AgriXchange Project. http;//www.agrixchange.org/sites/default/
files/D2.4%20agriXchange_Current% 20situation%20in%20data%20
exchange%20in%20EU27%20&%20Switzerland_FINAL.pdf, Zugriff am
18.01.2013

[4] Smihily, M.; Storm, H. (2010): ICT Usage in Enterprises 2009. Eurostat.
Data in focus 1/2010. http://epp.eurostat.ec.europa.eu/cache/ITY_OFF-
PUB/KS-QA-10-001/EN/KS-QA-10-001-EN.PDF, Zugriff am 18.01.2013

[5] Giachetti, E. (2004): A framework to review the information integration of
the enterprise. International Journal of Production Research 42,
pp. 1147-1166

Authors

Otto Schmid und Dr. Judith Hecht are scientists in the socio-
economic division of the Research Institute of Organic Agriculture (FiBL),
AckerstraBe, CH-5070 Frick, Switzerland, e-mail: otto.schmid@fibl.org

Henri Holster is scientist in Animal Sciences Group (ASG-WUR)
of Wageningen University Livestock Research, Edelhertweg 15,
NL-8219 PH Lelystad, Niederlande

Dr. Martin Holpp is scientist in the Agricultural Systems
Engineering Research Group at Agroscope Research Station,
Taenikon 1, CH-8356 Ettenhausen, Switzerland

Daniel Martini is senior scientist in the section AgroXML at the

Association for Technology and Structures in Agriculture e.V. (KTBL),
BartningstraBe 49, 64289 Darmstadt, Germany

LANDTECHNIK 68(1), 2013



