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Abstract

In the agrarian sector several tens of billions Czech crowns of state and European aid is redistributed annually.
The openness of related data and any other that can support economic stability and competitiveness of Czech
agrarian sector is a challenge not only for officials but also for research and non-profit sector.

In order to determine the current state of availability of open data in agrarian sector 10 departmental
institutions have been selected, which are the main producers of agricultural data in the Czech Republic, along
with the CZSO (Czech Statistical Office) which is another significant source of agricultural data.
The evaluation took place in the first quarter of 2016. The result is a statement that data in formats that
allow further processing is published only by two out of ten surveyed departmental organizations. A similar
situation prevails in the National Catalog of Open Data where there is no data coming from regarding
the agricultural sector.

It is proven that making the data open can bring benefits to both farmers themselves, end consumers and other
commercial entities. On the other hand, it is necessary to ensure the safety of data providers, data creators
and in turn, the national security.
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stimulating economic
and competitiveness

Introduction . growth

Open data may be, in addition to the most
frequently mentioned benefits such as transparency
of public administration, public awareness, .
etc. also very beneficial for the economy
of the sector and the entire country. It opens
up new economic opportunities and possibilities
for further development of job offers and new .
services. It is important for discovering new
connections and knowledge in the sector (Atenas

e innovation stimulation

methods of improving processes, products
and services

* development of new products and services
harnessing the collective wisdom

e creation of new industries

et al., 2015). It can be used in virtually all sectors
of the national economy, including agricultural
enterprises (Vanek et al., 2010), (Stoces et al.,
2015).

Data are holding role of an unlimited and reusable
"raw material" for further processing, creating
applications that generate added value, profit
and new jobs. (Ministry of Interior, 2015).

The main economic benefits are as follows (Janssen
etal., 2012):

+ the availability of information for investors
and companies

Another benefit of data openness is also
the improvement of data infrastructure in the public
administration. Individual institutions will have
more “order” in their data, the possibilities for data
analysis will increase, and data will be cataloged.
Its publication also allows better organizing
and optimizing of the institutions’s own internal
processes (Lassinantti et al., 2014). Processes
and data quality of public administration should




improve as well. It will bring a higher level
of communication and cooperation between public
administration institutions. Opening up data helps
to replace unnecessarily complex data exchange
between different institutions (Ministry of Interior,
2015).

Open data is the path to open government. It is
the next step from bureaucratic governance towards
greater involvement of citizens in the management
of the country. Open government should increase
the overall operating efficiency of the state
administration and introduce a noticeable reduction
in bureaucracy, which is considered as the future
of all democratic countries. One of the tools of open
government are currently open data (Zuiderwijk
etal., 2015). To accomplish this goal, it is necessary
for all areas of government to be involved
in the project. This greatly concerns the agrarian
sector. It is proven that open data can bring certain
benefits to farmers themselves, end consumers
and also other commercial entities (Bellon-Maurel
et al., 2015). On the other hand, it is necessary
to further ensure the safety of both data providers,
data creators and last but not least, national security.
Therefore, it is necessary to follow the laws
and regulations which regulate this and related
issues. It is more than obvious that open data,
and in turn open government has its place
in the future in most areas of the national economy.

Situation in the Czech Republic

In 2014, in the rating the openness of data conducted
by the nonprofit organization Open Knowledge,
the Czech Republic took 13th place with a score
of 66%. The organization assesses the openness
of data based on the following criteria:

*  publishing under an open license

*  machine-readability

+ data cost

*  bulk processability

+ data freshness

* online availability

+ level of digitization

*  public access to data

« unavailability of similar data elsewhere.
All these criteria are met in the Czech Republic
in only two areas, which are area maps and national
election results. National budgets and statistics also
score almost 100 percent with minor exceptions.
Data being outdated and not readily available is

a common problem at departmental organizations
and local (municipal, city) datasets don not

have finalized license agreements. Worst of all
the reviews were data on government expenditure,
indicating a low level of transparency in this
area (Open Knowledge, 2014). The situation
intheavailability of agricultural data in the European
Union is described by (Holster et al., 2011).
In the agrarian sector several tens of billions crowns
of state and European aid is annually redistributed.
The openness of these data and any other that can
support economic stability and competitiveness
of Czech agrarian sector are a challenge not only
for officials but also for researchers and non-profit
sector (Hossain et al., 2016).

Legislative framework

When publishing data from state institutions it is
necessary to deal with it first in terms of legislation
of the State. In the world there are different
approaches concerning the open data in terms
of legislation. Czech Republic, like other countries
of the FEuropean Union, is bound to follow
the regulations and directives of the European
Commission. Czech government is then obliged
to integrate these regulations into Czech legislation.
But the access to information by citizens is however
already engraved in the Charter of Fundamental
Rights and Freedoms.

The most important law on the subject in the Czech
Republic is the Act no. 106/1999 Coll., on free
access to information. It regulates the conditions
of access to public sector information and
processes directives 2003/98/ES and 2013/37/EU
on the reuse of public sector information.
The law obliges government institutions to publish
information on their own or upon a request (Czech
Republic, 1999) (European Parliament and Council,
2013).

The law was supplemented by references
to the Act no. 365/2000 Coll. and the statute
of obligation to provide information without
requests (§4b "Provision of information disclosure")
in accordance with the technical and legal standards
for open data (Ministry of Interior, 2015).

Other modifications are done by the Decree
of the Ministry of Interior about open data
and National Open Data Catalog. It adresses:

+ the significance of the data sets and their
criteria
« standards for publishing open data

e technical standards for the content, structure
and method of publication of the National
catalog and the local catalogs of open data.




This decree is complemented by the technical
manual of open data, which was also issued
by the Ministry of Interior. This manual includes
the following (Ministry of Interior, 2015):

» detailed specification of individual degrees
of openness introduced by the decree

* technical standards for data sets published
on degrees of openness 3 and 5

+ recommended procedure for opening data up
and cataloging

+ attributes of a catalog record in the National
Catalog of Open Data

e technical standards for recommended data
sets

* technical standards for local

interfaces.

catalog

Area of spatially oriented data is specifically
addressed at European level by INSPIRE Directive.
The directive came into force in 2007. Its part is
also the basis for coordination mechanisms needed
for the infrastructure at European level (Thorp
and Bronson, 2013) (Kubatova and Faugnerova,
n.d.). Into Czech legislation it was transported
in 2009 via an amendment to Act no. 380/2009 Coll.

Materials and methods

Evaluation of data openness in agricultural
sector was based on a five-star schema compiled
by Tim Berners-Lee (Table 1) and the suitability
of the formats used (Table 2).

Source: Hausenblas (2012)

Table 1: Data openness level.

From the table 2 it is clear that the most preferred
format for publication is RDF. It should however be
noted that the path towards this format is still very
long. A professional qualification and experience
in the field as well as overall knowledge of data
connectivity are necessary for its use (Gymrek
and Farjoun, 2016). During the first publication
of any open data the XML format which excels
in simple construction, good clarity and great
openness would therefore be a good choice.
On its basis it is possible to build a variety
of different applications. Within the geographic
data GeoJSON format is often used, which is based

Format Application Structured Structure Data Creation Suit-ability
Independence Description Semantics by linking 1 =best
PDF No No No No No 5
DOC(X), RTF No No No No No 5
TXT Yes No No No No 5
HTML Yes Partial No No No 4
XLS(X) No Partial No No No 4
CSv Yes Yes Partial No No 3
JSON Yes Yes Partial No No 3
XML Yes Yes Yes No No 2
OData Yes Yes Yes Partial Partial 2
RDF Yes Yes Yes Yes Yes 1

Source: Chlapek et al. (2012)

Table 2: Suitability of data format for publishing.




on the format for classical JSON data. However,
the most widespread format still remains
the XLS(X), which is due to the global widespread
of Microsoft products, including Windows
operating system and office suite MS Office.

To determine the current state of availability
of open data in agrarian sector 11 institutions
that are major producers of agricultural data
in the Czech Republic were selected. The evaluation
took place in the first quarter of 2016.

Analyzed departmental organization:

*  Ministry of Agriculture (MA)
+  State Agricultural Intervention Fund (SAIF)
+  State Land Office (SLO)

* Czech Agriculture and Food Inspection
Authority (CZAFIA)

* Institute of  Agricultural
and Information (IAEI)

*  Central Institute for Supervising and Testing
in Agriculture (CISTA)

+  State Veterinary Administration (SVA)
*  Czech Forests, state enterprise (CZF)
*  Czech Agrarian Chamber (CZACH)

e Federation of the Food and Drink Industries
of the Czech Republic (FFDICZ)

*  Czech Statistical Office (CZSO).

Economics

An example of the evaluation process

Method of description and assessment of the data
availability from individual organizations is shown
on example of the State Agricultural Intervention
Fund:

SAIF is an entity that is involved in supporting
the management of Czech farmers. Itis an accredited
paying agency, which is responsible for mediating
financial support from the EU and national sources
(State Agricultural Intervention Fund).

SAIF is responsible for the following payments
(State Agricultural Intervention Fund):
»  Direct payments (DP)
*  Rural Development Programme (RDP) 2007-
2013 /2014-2020

*  The Common Market Organisation (CMO)
o vegetal commodities
o animal commodities
o foreign trade

* Operative Programme Fisheries

2007-2013 /2014-2020

(OPF)

*  National subsidies

*  Quality food brands KLASA and Regional
Food.

SAIF collects data from farmers mainly through
LPIS (Land Parcel Identification System). A larger
portion of data that SAIF analyzes and controls
through LPIS has sensitive and personal nature.
It is mainly data on the applications for grants
of specific individuals, which also contain sensitive
personal data. Information on subsidies that are tied
to a particular plot is not in the public part of LPIS.
It is accessible only after login and only for that
plots’ owner.

Data published by SAIF:
: Degree
Av(a;;ltable Content Format (export) | of openness
B (1to 5)*
e Name (company
registration number)
. Total amount
List received in CZK
of subsidy e List of subsidy Web application N/A
Tecipients programmes
of applicant
. Ratio of Czech to EU
subsidies
Market e Market reports
Information | e  Pricing service PDF 1
System
e Registry of products
. e  Recepies
Regional .
Food * Merhodn_cs o5 Web application N/A
applications
Product Hies
e Applications
. Etc.
Law . Upon request PDF, XLS, 12
no. 106 (Z1P)

Source: State Agricultural Intervention Fund, List of subsidy recei-
vers, Regional food product

Table 3: Data published by SAIF.

SAIF portal publishes a list of subsidy recipients
including the amount paid from the preceding year
(Figure 1).

Names of individual recipients refer to a different
table, in which the year, fund or support type
- purpose of subsidy, resources given by Czech
Republic, by EU and a total subsidy amount
in CZK are displayed.

A list of subsidy recipients is published
in accordance to the Act no. 106/1999 Coll.
The listing has however only informative character.
Therefore, there is no possibility of its further
use for various analyzes and processing. Data
is not possible to download or further publish.
So in this sense, it is not open data. The data provided
has limited information value since surveys
of who achieved what amount of subsidy has scant
relevance. However, if the fund opened up the data




Source: List of subsidy recipients

Figure 1: List of subsidy recipients shown on SAIF portal.

and allowed them to be further processed, its value
would increase tremendously. The result would
be the option to create a variety of applications
above the data, which could bring insight
into the management of the fund to the general
public and facilitate the data visualization.

On the basis of law no. 106 SAIF provides other
data as well. Some of them are in a format that
allows further processing or other use (XLS).
The problem lies in the fact that this data must be
formally requested, which is a significant obstacle
to its immediate use. So again, we can call this
an open data. This data can be requested from
SAIF by mail, electronically (email) via data box
or in person at the office registry. Anyone can ask
for any data that does not collide with the Law
on Protection of Personal Data. However, as far
as state and EU finances are concerned there is
only small amount of data that would be protected
by this law, because a rule of transparency applies
in this situation.

Among other information the fund discloses are
information from a market information system.
This system delivers current news from the market
for agricultural products. The fund regularly
publishes monthly  newsletters  reporting
on agricultural commodity markets in the Czech
Republic, European Union and other countries.

The portal publishes market reports on these
commodities, products or programs (Market
Information System):

* Potatoes

*  Poultry

* Beef and pork

+  Grains and oilseeds

*  Fruits

*  Rural Development Programs

*  Wine and grapes

*  Vegetables.
Another part of the market information system is
a pricing service. There are regularly published
pricing reports for individual agricultural
commodities and products, which Czech Republic
is required to watch according to the European

legislation and send the reports to the European
Commission.

The pricing service gives reports for these
commodities (Market Information System):

* Bananas

*  Dairy products

*  Cereals

e Fruits and vegetables

*  Pigs and piglets

+ Cattle
* Eggs and poultry
*  Wine.

All documents are published in the form
of monthly reports. They contain relatively detailed




information about the commodity, including lots
of tabular data, charts, comparisons, comments
and analyses results. Published reports have really
high informational value and are surely finding
frequent application. That is why they are issued
with such regularity and quality. The only downside
is the fact that all published documents are in PDF
format, so the machine readability is very low.
This unfortunately devaluates all published data
significantly. If the fund began to publish these
as open data, it would mean a lot of opportunities
for their further use. Given that these data can
be used in both commercial and personal sectors
in wide range of applications, the public would
certainly welcome opening up this data.

Results and discussion

The following table provides a clear representation
of the results of the analysis of availability of open
data and information in the agrarian sector.

Table 4 shows that the development regarding open
data in the agrarian sector is not at very high level
and is considerably worse than in other sectors.
Most institutions do not publish open data at all,
and if so, it is not an open data with a sufficient
degree of openness.

Data which is publicly accessible on the institution
portals has generally no restrictions on its

subsequent use, so it is possible to consider such
data to be at least partially open.

MA has undertaken the biggest step towards open
data at the end of last year when it published
a substantial GIS part of the LPIS portal that was
not publicly available before. Here it is necessary
to particularly highlight the fact that the data
from the LPIS portal can be exported into open
XML format. MA was followed by other institutions
such as the SVA or CISTA. Here it should be
noted that many other data remain internal.
Among them one could find a lot of other data
that could be potentially made open. Most of the
already published data has great potential in their
subsequent use. There are options for potential
developers and for the general public. Developers
will mainly appreciate access to data in "raw"
format. The biggest area opened for specialized
farming applications — pest occurrence registers,
advisor registers, catalogs of public commissions,
etc. On the other hand, the Ministry of Agriculture
and other institutions took patronage over of these
applications themselves. These applications,
which transform the "raw data" to other forms
of information, find their use mostly
with the general public (Charvat et al., 2014).

However, a problem occurs with institutions
that have chosen to disclose only the fully ready
information, not "raw data". Many of these

Institution Publishes Data Achieved degrees Open information Limits Information
data formats of openness* — PDF** value
only selected

MA yes XML, XLS 0-3 yes data — mainly high
from LPIS

SAIF no - 0-1 yes possibility medium

of fees

SLO no - 1 yes none low

CZAFIA no - - yes none high
possibility .

TAEI no - - yes of foes medium

CISTA yes XLS, CSV 0-2 yes none high

SVA yes XLS 0-2 yes none high

CZF no - 0-1 yes fees medium

CZACH no - - no — only activity none low

reports

FFDICZ no - 0-1 yes none high
restrictions

CZSO yes XLS 1-2 yes defined by high
CZSO apply

Note: * Based on the five-star rating, individually requested data not included
**Law no. 106/1999 Coll., and other documents not further processed

Source: own processing

Table 4: Overview of published data and information.




"national" applications are indeed good, but lack
a space for developers who could bring new ideas
through their own applications, and possibly
further enrich such data (Jarolimek et al., 2014)
(Reznik et al., 2015). But it can not be said that
a state institution always equals the best solution.
The above-mentioned applications will surely
have their use in the future. For example, the web
application "Food at the stake", which was
formed under the leadership CZAFIA and already
won numerous evaluations. Another application
with great future potential is "Find your own
producer" by FFDICZ, but it is still in the early
stages of development and integration. Another
high-quality concept is a SAIF portal "Regional
food," which offers consumers high quality
and comprehensive information regarding this
brand and how it is being awarded.

Regarding the situation with open data
in the agrarian sector, CZSO can be considered
as the largest distributor of "raw data". Data
published CZSO are clear, electronically readable,
properly described and should be an example
for all other institutions. It is possible to say that
its potential for further use in the agrarian sector is
really more than sufficient. But it is also necessary
to mention that when using open data it is still
a requirement to refer to the original source.
The openness of data lies in the possibility
of unlimited use anywhere, by anyone
and for any purpose. All data published by CZSO
is in machine-readable formats have a high degree
of standardization.

Final evaluation is as follows: data is published
only by 3 out of 11 surveyed institutions, one
of which (CZSO) does not directly belong
to the agrarian sector. These results can be assessed
as slightly less than average. Highest quality
data is published by the Ministry of Agriculture
itself, since valuable exports from the portal
LPIS are available in an open XML format that
allows unlimited other usage, which is confirmed
by the authorization of the free disposal of available
data directly on eAGRI portal. Quality of other
published data falls into the category of two
stars, where its subsequent use is predetermined
by owning specialized (often commercial)
applications. Regarding the data publishing itself,
the situation has somewhat improved. Information
released thanks to the Act no. 106/1999 Coll. is
provided by almost all institutions with the exception
of CZF. The problem may be the possibility
of charging for this service, which of course raises
numerous discussions regarding the freedom

of access to information. Some institutions also
publish other free information on their own portals,
usually about their activities. This information
is in most cases available in PDF. This format
does not allow further processing of information,
which can greatly reduce the information value
of the data. An example of good practice is
the Market Information System portal by SAIF,
which provides a very carefully crafted data that
could be used and processed in other fields such
as econometrics and forecasting.

Data standardization

One of the functions of open data should be
the possibility of linking with other datasets. This
feature can greatly increase the informational value
of the final dataset (Sieber and Johnson, 2015).
However, none of the examined data supports
this. Although most of the formats are readable
and usable for a wide range of users, it is still
mainly XLS formats. To fully utilize the data in this
format, one must have a commercial software MS
Excel. These facts unfortunately do not correspond
with open data policies in the true sense of the word,
but at least some effort has been made towards
openness.

A bigger problem occurs with the standardization
of thes datasets. According to the results of analysis
in the Czech agrarian sector we can not talk
about any standardization whatsoever. Data is
diverse, often unsorted and in various formats.
The problem may also be in the use of graphic
elements, for example coloring of cells, usage
of variety of fonts etc. This problem stems
from the fact that the datasets are compiled
by different people from different institutions
or external companies. The greatest degree
of standardization dataset exists within the CZSO,
but without additional export to other formats this
still does not allow for linking to other datasets
(therefore a five-star rating is currently infeasable).

The data published is also lacking consistency
(Figure2). As anexample, alist of subsidy recipients
from the SAIF portal was compared to register
of subsidy recipients from eAGRI portal.
This should be an absolutely identical lists
ofindividuals and legal entities. Both institutions are
also interconnected. Their connection is (in terms
of subsidy administration) of the utmost importance
with respect to other institutions under the Ministry
of Agriculture. Both lists are, however, upon closer
inspection quite different. They evaluate exactly
the same subsidy programs, but the final values
are considerably different. This fact is mainly




Source: List of subsidy recipients, Czech Ministry of Agriculture

Figure 2: Example of data inconsistencies between SAIF and MA.

due to absence of many records at eAGRI portal.
The list compiled by SAIF can be therefore
considered as more credible source of information.
With such a large degree of mutual integration
of both institutions this situation cannot be
described as anything but very irregular.

Problems of this kind are not only between
institutions, but also within a single institution,
for example, the Ministry of Agriculture.
The problem is especially noticeable when you
export data from different applications, where
the resulting structure of the exported file often

differs. This example shows that the level of data
standardization of this institution is very low.

Conclusion

The analysis showed that the current situation
with open data in the agrarian sector is not
optimal. Data formats that allow further processing
are published by only two out of ten analyzed
departmental organizations. A similar situation
prevails in the National Catalog of Open Data where
no data is coming from the agricultural sector.




The overall amount of content in the National
Catalog is still very low. Data in further processable
format are only published by MA and SVA
on their portals. Ministry of Agriculture contributed
towards the disclosure of data in December
last year by publishing of significant portion
of the geographic LPIS portal from which it is
possible to export data to XML. XML format is
multiplatform and therefore offers the possibility
of further processing. There are also various
data available from different registers, which is
predominantly in XLS format. The portal, where
data are available usually imposes no limitations
for working with such data. Hence we can consider
this essentially as open data, although not published
as such. Another institution that contributes
to a significant degree of disclosure of data
in the agrarian sector is CZSO. Although this
office is not an organization directly from agrarian
sector, it publishes high-quality statistical data
from the agriculture, food industry and forestry, all
of which are significant branches of the agrarian
sector. Use of such data is limited by the terms
of the statistical office and therefore it is not open
data per say. Data from CZSO are very clear,
well structured and above all has a high degree
of standardization.

That is the biggest problem of all previously
released data across institutions in this sector.
Standardization is not only an inter-institutional
problem but also within the institutions themselves,
see also (Juell-Skielse et al., 2014). An example
of incorrect standardization is MA itself, where
they use different data formats or even different
structure. Even before the individual institutions
decide to open up the data in RDF format, it is
necessary to deal with standardization. The most
appropriate format for the initial publication is
XML. Until all the data is published in open XML
formats with a clear structure it is not possible
to even contemplate publication of linked data
in RDF format. It offers the possibility to link
with other databases, whether on a national
or a world scale. The result is enriched data
with a high degree of standardization and increased
value of information that can be used for further
processing or for developing a variety
of applications.

Information in various forms is provided by all
of the analyzed institutions. They most commonly
publish information in PDF format. This format
is also frequently associated with the responces
to requests for free access to information. Additional
information is provided to end consumers through

a special web portals or other available documents.
The data provided has different levels of information
value. In particular, portals dedicated to food,
which provide very useful information about food
to final consumers, exhibit the highest levels of data
quality and information value. However, usefulness
of some of this data for further processing is
lowered by used data format. This in particular
applies to the Market Information System by SAIF,
where the monthly reports with high quality data
are only available in PDF.

Because the data is published by small number
of institutions it is necessary to focus on the correct
procedure for its eventual publication. It includes
the following steps:

Selection of appropriate data
Standardization

3. Selection of the place and manner

of publication

4. Evaluation of the benefit

of publications.

potential

The most important step is to standardize,
which brings some order to all data published
in the agrarian sector. Standardization nowadays
also does not impose excessive financial
and technical difficulty. ~When selecting
the appropriate data, the farming data sensitivity
must be taken into account. The third step depends
on the arrangement between individual institutions,
whether they prefer a centralized or decentralized
manner of publishing and what form of visualization
they decide upon - maps, web applications,
spreadsheets, etc. (Kubicek et al., 2013; Ojha
et al., 2015).
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