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ABSTRACT

This paper presents the results of an empirical economic data-based survey of the costs and revenues of geographical data and
Web services across public administration in Czechia. The survey was composed of questionnaires and interviews. The data was
collected from the 19 biggest public producers of geographical information and 25 organizations that use geographical information.
The results focus on the economic consequences of data opening, splitting finances within public administration bodies, the prior-
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on the restrictions on the (re)use of geographical information of public administration, including open data.
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1. Introduction

[t is obvious that geographic data have become an
invaluable commodity and play a major role in all
aspects of society (Klinkenberg 2003). It is, therefore,
logical to address the issue of the economic value of
geographical information in the scope of geoinformat-
ics/geographic information science (Krek and Frank
2000; Goodchild 2003; National Research Council
2004; Crompvoets et al. 2010; HoSkova-Mayerova et
al. 2013; Crompvoets and Broucker 2015; Johnson
et al. 2017; Pashova and Bandrova 2017; Coumans
2018; Lii et al. 2019; Craglia and Pogorzelska 2020).

To sum up, value of geographic information is a
commonly addressed topic within as well as beyond
the geographic community. The research is designed
through questionnaires, commonly at a moderated
workshop or similar events (ANZLIC 2010a, 2010b).
A challenge remains in providing a more complete
picture based on empirical economic data together
with findings from questionnaires and discussions.
Empirical economic data are scarce due to the follow-
ing reasons. As the first, investments and revenues to
geographic information are not explicitly separated
from other kinds of data. As the second, investments
and revenues to geographic information may differ
significantly in time. A longer time extent than one
year is required to see a picture without distortions
due to a specific year. As the third, it seems difficult
to obtain a comprehensive view based on empirical
economic data from providers, distributors or users
of geographic information.

The overall objective of this paper was therefore to
provide a comprehensive economically-based picture
of geographic information management in the Czech
public administration. The study was conducted in
2016 while taking into account empirical economic
data within a time frame between 2011 and 2015.
Processing of all the inputs was performed in 2016.
However, the results of the study were only de-classi-
fied in 2020 as they contain sensitive economic data.
This paper, therefore, brings reflection of research
performed between 2016 and 2020 and discusses
the changes between the results obtained within our
study. Nevertheless, the obtained results seem unique
across the world even after five years as no similar
study with five-years empirical economic data on geo-
graphic information was not performed till then.

Situation in Czechia in 2016 was analyzed from
two sides: (1) from the producer’s point of view and
(2) the user’s point of view. The authors of this paper
conducted a survey on economic considerations and
decisions of key data providers within the Czech pub-
lic administration. The main motivation was to collect
data on costs and revenues from 19 of the most impor-
tant producers of geographical information within the
Czech public administration, as well as from the 25
biggest users of geographical information (both com-
mercial and public administration). Information on

the ‘playground’ (i.e. the available budget) were also

taken into account.

Our questionnaire survey was conceived as explor-
atory research, no precise hypotheses have been
established in advance. Due to the main goal and gen-
eral approach described above, following research
question (RQ) were defined:

1. The producer’s point of view: “What (econom-
ic) decision(s) influenced the process of creating,
maintaining and providing geographic data?”

2. The user’s point of view: “What geographic data,
with respect to their license, do their main con-
sumers prefer and really use?”

3. Information on the ‘playground’: “What was the
size of the market with geodata created within the
public administration, i.e. the available budget?”
This paper is structured as follows to address the

above-mentioned research questions:

- Section 2 analyses the state-of-the-art in research
of economic aspects of geographic information.

- Section 3 deals with methodology, with an empha-
sis on questionnaires and their application.

- Section 4 presents results obtained from conduct-
ed surveys focused on answering given research
questions.

- Section 5 discusses the outcomes of the presented
research with an emphasis on comparisons with
the situation abroad, and in the context of interna-
tional activities.

- Section 6 summarizes ongoing work with respect
to the main achievements.

In the presented paper, we use the term ‘geograph-
ic data’ as data iselves, that are only a set symbols that
represent measurements of phenomena, including
location (DiBiase 2021). Geographic data can be treat-
ed as a commodity in the limited sense of acquisition
or sale (Dasgupta 2013). On the other hand, we use
the term ‘geographic information’ as geographic data
and services related to them. In general, information
is data that has been selected or created in response
to a question (Di Biase 2021) and it is a problem to
determine the monetary value of the geographic
information (Dasgupta 2013).

2. Related work

There are several studies with various approaches to
assessing the economic value of geographical data. For
example, Castelein (2010) measures the economic val-
ue of geographical data in the Netherlands in terms of
employment, turnover,activities,and the market. OXERA
(1999) describes the approach to estimating the eco-
nomic contribution of Ordnance Survey (OS) in Great
Britain. They found that OS contributed 2-20% gross
value added in relevant sectors of the national economy
(utilities, local government and transport). Genovese
etal. (2010) used the value chain concept to assess the
value of geographical information in Quebec, Canada.
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The cost-benefit analysis (CBA) is a common meth-
od related to the economic value of geographical data,
especially in the case of forecasting (Pick 2005; Ober-
meyer 2008). CBA is employed in a countless number
of domains, programmes, projects and applications. In
the domain of geographical information, CBA is usual-
ly used for estimating future costs and potential ben-
efits (e.g. Gillespie 2000). Frank (2001) applied CBA
on topographic surveying in Austria and found that
topographic data contributed € 100 Mil. to private
sector activities. The methodology used to calculate
benefits is based on OXERA’s (1999) gross value-add-
ed approach. Similarly, Halsing et al. (2004) per-
formed CBA of the National Map, produced by the U.S.
Geological Survey (USGS). Halsing et al. (2004) also
developed a simulation model “NB-Sim” to estimate
the number of application implementations occur-
ring each year to calculate the value. The net present
value of a fully implemented version of the National
Map is over $ 2 billion. Cetl et al. (2008) applied CBA
on future improvements of the entire NSDI (National
Spatial Data Infrastructure) in Croatia.

However, empirical statistics regarding the val-
ue of geographical information, both in terms of the
cost and benefit, are often missing. Without empirical
economic data, the geographical community tends to
provide descriptive cost-benefit considerations as for
example in Toth and Smits (2009). It is then difficult
to convince members of other communities, includ-
ing politicians and policy makers, of the importance
of geographical information. Some studies using real
economic numbers are rare; some of these include e.g.
ANZLIC (2010a, 2010b), DEWBERRY (2011) and Cra-
glia etal. (2012).

ANZLIC (20104, 2010b) describes CBA conducted
in respect of fundamental data (topographic maps
and orthophoto) in Australia. In this case, CBA con-
stituted the second stage of the assessment address-
ing the effects of four variants of pricing models.
The following sources were used as input data for
the quantitative part of the analysis: materials by
government agencies, previous estimates in the lit-
erature, and annual reports of agencies. Specifically,
the economic aspects of four fundamental data sets
were analysed: Western Australia topographic data,
Western Australia aerial photography, Victorian top-
ographic data and Geoscience Australia topographic
data (1 : 250,000). The total cost of these datasets
ranges from $ 2,873,000 (Western Australia topo-
graphic data) to $ 13,292,000 (Geoscience Australia
topographic data), while production and maintenance
costs of these datasets range from 88.5 to 99.9% of
the total costs (ANZLIC 2010b).

The CBA provided in DEWBERRY (2011) report
on USGS National Enhanced Elevation Assessment
included both tangible and intangible benefits. This
report defined business uses in 34 federal agencies, as
well as in other private and non-profit organisations.
Data were collected through online questionnaires,

interviews and workshops with key managers and

elevation data users. The assessment results provide

significant evidence that an enhanced elevation pro-
gram in the US could provide estimated net benefits
between $ 116 Mil. and $ 620 Mil. per year.

Craglia et al. (2012) addressed the economic
aspects of geographical data in the context of Envi-
ronmental Impact Assessments (EIAs), Strategic
Environmental Assessments (SEAs) and INfrastruc-
ture for SPatial InfoRmation in Europe (INSPIRE)
Directive (Directive 2007 /2/ES). This study analysed
the results of online survey, which was conducted in
2009 across the European Union (EU) and included
128 respondents from 21 countries. Results showed
that problems persist and additional costs due to data
access problems were at least € 150 Mil. Based on
the conducted survey, Craglia et al. (2012) assumed
that the annual average number of EIAs and SEAs in
the EU27 far exceeded the estimated 24,000, imply-
ing that there should be savings far greater than
€ 150 Mil. per year.

More recently, national mapping organisations
from 11 European countries realised a EuroSDR pro-
ject to explore the economic value of 3D geographic
information in 2017. For the investigated cases, the
cost-benefit ratio of 3D to 2D geographic information
was found to be about 3:1, but the calculated financial
benefits were rather circumstantial (Coumans, 2018).
Deloitte (2018) investigated socio-economic impacts
of Open European Location Services (ELS). They
identified positive impacts of open ELS on geo-spatial
information market data-economy, in general. These
conclusions are based on 21 questionnaire replies
(10 of them from Spain) and they are not substantiat-
ed by any empirical numbers.

In summary, economic analyses of geographical
information seem to share the following features:

1. Empirical economic numbers are missing in the
majority of analysed sources. In several cases,
the CBA method attempts to forecast the future,
i.e. empirical economic numbers are not applica-
ble. The related studies mostly conclude with lists
describing the benefits and challenges and/or gen-
eral recommendations.

2. The geographical information community seems to
have had the greatest interest in the cost-benefit
consideration at the beginning of the new millen-
nium. Publications after 2012 appear to be rather
scarce.

3. The majority of relevant studies take into account
only a single product, most typically topographic
maps or orthophoto. A comprehensive perspective
cutting across various topics is not available.

3. Methodology

The primary aim of the presented research was to find
consistent answers to particular research questions
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related to value of geographical information across
public administration in one country. In total, 31 bod-
ies! of public administration within the Czechia were
chosen since they represented the most important
producers, re-producers and users of geographical
information. The commercial subjects were a part of
the discussions on value of geographical information,
however, not a direct participants of the conducted
survey.

Our surveys aimed at several aspects more or less
tightly connected to economic value of geographical
information. The primary interest was to discover
what is the structure of a budget allocated to geo-
graphical information; both externally and internal-
ly. The external point of view dealt with the way how
finances are allocated between an organisation - to
geographical information and beyond as well in fiscal
year. The internal point of view discovered the struc-
ture of allocated finances: to data production, data
maintenance, Web services development and main-
tenances, revenues for selling the geographical data/
services. The last primary interest aimed at identifi-
cation of barriers on geographical data/services use
from a confrontation of user’s and producer’s per-
spectives. Among others, the authors are aware that
many of the questions raised are not purely econom-
ic ones as they are also closely related to policy and
political decisions.

Two questionnaires were devised during April
2016 through collaboration between the authors’
team, three related research projects running in par-
allel, and the Czech Ministry of Interior. Question-
naires were made in line with the consensus reached
between the Czech Ministry of Interior, Czech Tech-
nological Agency (as a financing body of the project)
and principal investigators of the project. It was also
emphasised that questionnaires should not remain
the only method for data (re-)producers as it has to
be accompanied with iterative in-depth discussions.

The structure of the questionnaires originated
from: (1) requirements of the Czech Ministry of Inte-
rior, (2) feedback with representatives from the Euro-
pean Commission, Directorate General Joint Research
Centre, to become at least partially compliant to the
survey of Craglia et al. (2014), (3) life-cycle of geo-
graphic information as defined by the Stages of the
Geospatial Data Lifecycle (FGDC 2010). Both ques-
tionnaires are presented in the Appendixes.

The rationales of the two questionnaires were as
follows:

The questionnaire for geographical informa-
tion producers (Appendix 1, available at https://
doi.org/10.14712/23361980.2021.12), comprising
25 questions, was sent to 31 bodies of Czech pub-
lic administration who were the biggest producers
and re-producers of geographical information. The

1  The groups of 19 key data providers and 25 biggest users
of geographical information partly overlaps.

questionnaire was pre-completed by a (re-)produc-
er and later on completed during personal inter-
views with respondents at their premises in order to
increase the veracity of the collected answers. Finan-
cial information was requested by the Czech Ministry
of Interior for years 2011-2015. Moreover, written
and collectively finalised answers were compared
with other sources of information, e.g. metadata from
the national geoportal or information available from
INSPIRE monitoring and reporting (European Com-
mission 2017). In total, 19 bodies of public admin-
istration, i.e. 61%, participated, while 12 bodies, i.e.
39%, did not provide any feedback. All the (re-)pro-
ducers were invited for two workshops (see below) to
further discuss, update and/or clarify their positions.

The questionnaire for users of geographical infor-
mation (Appendix 2, available at https://doi.org
/10.14712/23361980.2021.12), comprising 14 ques-
tions, was intended to ascertain the users’ points of
view regarding geographical information. This sec-
ond questionnaire was presented to 60 organisations,
mostly commercial and research companies. In total,
25 completed questionnaires were returned, equat-
ing to 42% of the organisations approached. Though
this may see a low figure at first glance, the respond-
ents comprised the biggest commercial companies,
as well as the Czech Armed Forces. The questionnaire
for users of geographical information was, in contrast
to the first questionnaire, not verified by personal
interview nor against other sources of information to
reach as broad an audience as possible.

Two one day workshops were organised by the
Czech Ministry of Interior to further process and clar-
ify the obtained results as well as the whole econom-
ic-based picture. These workshops were used for a
confrontation of user’s and producer’s perspectives
as both groups were invited and discussed together.
Workshops as another method of investigation were
applied similarly to ANZLIC (2010a, 2010b).

Both questionnaires were answered between
1 May 2016 and 30 September 2016. All respond-
ents had the opportunity to revise their previous
answer(s) up to the end of the survey. The project had
the support of the Czech Ministry of Interior, which
allowed the collection of detailed answers including
figures concerning both civil and military budgets.
Both questionnaires were developed as structured
ones; however, free text additions to any question
were also collected in order to obtain information that
was as detailed as possible.

The economic values from questionnaires were
analyzed using methods of descriptive statistics. Sim-
ple statistical measures were used including means,
medians, standard deviation, range and interquartile
range for five years time extent for each (re-)produc-
er of geographic information. Aggregated form was
also provided for: (1) all the (re-)producers of geo-
graphic information, (2) for civil and military national
mapping organisations and (3) all the (re-)producers
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of geographic information except for civil and mili-
tary national mapping organisations. Results were
expressed through common types of graphs, from pie
charts to box-plots.

Results of the questionnaire for geographical
information producers were, where possible, also
compared with results obtained during INSPIRE Pub-
lic Consultations between December 2013 and Feb-
ruary 2014 (Craglia et al. 2014) in order to compare
the national status with the European/international
one. The European insight comes from 698 complet-
ed replies from more than 30 countries, including
27 within the EU, 3 in the European Economic Area,
4 other European countries and 2 replies from US/
Canada. As the last, the information discovered within
this study was also compared to the world-wide simi-
lar research conducted between 2016 and 2020.

4. Results and interpretations

4.1 Available budget between 2011 and 2015

The information on year-to-year budget available
within the five years preceding the survey was under-
stood as ground information. The average annual
budget provided information on the ‘size of the play-
ground’ for geographical information (re)production
within public administration. The five-years perspec-
tive demonstrates the stability of funding available for
geographical information over time.

The available budget for geographical information
between 2011 and 2015 in 19 bodies of public admin-
istration in Czechia equalled € 1.2 billion. The finan-
cial support was stable and increasing in time, with
annual support between € 210 and € 270 Mil., while
the average annual value was € 239 Mil

Detailed empirical economic data were not avail-
able after 2016 to provide a credible basis for more
up-to-date information, including trend analysis in
longer term. The outcomes of the 2016 study are con-
sidered by the Ministry of Interior as crucial still in
2021. The Czech (national) Strategy of Geographical
Information Infrastructure is being revised in 2021 to,
among others, reflect the results of the study present-
ed within this paper (Kubatova 2017).

4.2 The data (re)producer point of view

The first set of questions in the questionnaire for
geographic information (re-)producers concerned
geographical data and services discoverability and
availability, since they represent a bridge between
geographical information (re-)producers and users.
It has been proved that the discoverability of geo-
graphical information increased significantly within
2011-2015 as a result of requirements set for meta-
data and discovery services, as defined in the EU
INSPIRE Directive (Directive 2007/2/ES and Reznik

2013). The majority of metadata, i.e. 44%, were avail-
able in INSPIRE-structured XML format. This figure
may appear low since the European survey in 2014
found that about 58% of metadata was according to
the INSPIRE requirements (40% INSPIRE compliant,
18% partially INSPIRE compliant). Note, however,
that this research was aimed at all geographical data
within public administration and not only at public
administration bodies managing geographical infor-
mation under INSPIRE. On the other hand, according
to the free text answers obtained and verification at
the INSPIRE national geoportal, such metadata have
little or no information on data quality. Since 2019, all
the geographic data and services published under the
INSPIRE directive have been described by 100% with
metadata (INSPIRE Knowledge Base 2021). Further
information on the discoverability of geographical
data and services may be found at Reznik et al. (2016).

The second question dealt with opening of geo-
graphical data. As depicted in Figure 1, in Czechia,
89% of geographical information (re)produced at the
public administration level is available on the Web.
As in many other countries, the phenomenon of the
‘shapefile’ was the dominant vehicle for encoding.
Modern methods of interoperable encoding, like GML
(Geography Markup Language) and/or (Geo)JSON
(JavaScript Object Notation), were used in 11% of all
publications. Nevertheless, semantic approaches like
that described by Berners-Lee (2006), e.g. linked RDF
(Resource Description Framework), were not used in
2016 among the surveyed bodies of public adminis-
tration as they remained activities for research and
pilot applications; that is, they were not massively
used. More up-to-date numbers since 2016 are not
available as they are not a part of INSPIRE monitoring
& reporting or any other similar activity.

Figure 2 offers an alternative perspective on geo-
graphical data flows, which is also comparable to
results on the European level (Craglia et al. 2012;
Cetl et al. 2017). We can clearly see that the INSPIRE
Annex | spatial data themes (Coordinate reference
systems, Geographical grid systems, Geographical
names, Administrative units, Addresses, Cadastral

Openess of geospatial data

® Not available on the Web

On the Web

Machine-readable data

Non-proprietary formats

Fig. 1 Openness of geographical data within Czech public
administration according to the five star rating of Linked Open Data.
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Fig. 2 Number of organisations of Czech public administration using, producing or reproducing different INSPIRE themes.

parcels, Transport networks, Hydrography and Pro-
tected Sites) were the most commonly used, as they
represent reference data. Surprisingly, reference data
for identical themes were typically duplicated among
several organisations. It was also discovered that the
duplication of data and services within one ministry
has been eliminated with the adoption of INSPIRE
while cross-ministerial duplication has remained.
In contrast, thematic data (from INSPIRE Annex III)
were the most commonly used forms for reproduc-
tion. In other words, added value in the sphere of
reproduction was higher for thematic spatial data
than for reference data.

Answers to financial questions provided the fol-
lowing findings. 66% of respondents did not have
a key for splitting finances between 2011 and 2016
within their organisation, e.g. to department level. As
a result, ad hoc financing took place. Data were then
updated according to available finances, without ref-
erence to their life cycle (when following the defini-
tion of the life cycle as declared in Stages of the Geo-
spatial Data Lifecycle (FGDC 2010). The same number
of respondents (67%) answered that they did not
have a list of priorities when investing into geograph-
ical data and services. A subsequent question was
related to the existence of a life cycle for geographical
information. 72% of respondents had not developed a
life cycle information plan. As a consequence, financ-
es were typically invested during the second half of a
year into the most visible showcase, i.e. a geoportal.
The opposite situation, homogeneous financial plan-
ning, existed in civil and military national mapping
organisations, some regional governments, the Czech
Geological Survey, and the Nature Conservation Agen-
cy of the Czech Republic (33% of respondents).

Figure 3 depicts the percentages of bodies that
offer the respective proportions of their geographical
data and services free of charge. Almost one half of the

organisations surveyed offered all their geographical
data and services free of charge. This situation applied
mostly to small and medium geographical data pro-
ducers, where (according to their statements) admin-
istrative costs related to the collection of fees would
be higher than the expected income. Almost two
thirds of respondents answered that their geographi-
cal data and services could be ordered via an e-shop.

Further information to Figure 3 is the following.
Three research organisations kept between 2011 and
2015 some of their geographical datasets private; i.e.
they did not disseminate any information, even on a
paid basis. As understood from free text comments
and mutual clarifications, their geographical datasets
were so attractive that the desire to have access to
them might be a reason for joining newly emerging
(research) project consortia.

Figure 4 offers a unified view of the splitting
of finances in the geographical domain within the
public administration of one country. In total, this
referred to a budget of approximately € 239 Mil.
per year for 19 bodies of public administration that

Paid vs. free of charge provisions

free of charge from 1 to 25%

free of charge from 51 to 75%

1= free of charge from 76 to 99%

M all free of charge

Fig. 3 Responses to the question of what proportion of geographical
data and services are provided free of charge by the organisation.
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Financial aspects for all bodies of public administration
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— median
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® outlier
© [}
25% 1 °
0% ! . —a ﬁ Eal -
costs for costs for costs for costs for revenues revenues
providing maintenance selling operating for for
new of existing geographic selling selling
geographic existing geographic data geographic geographic
data geographic data services data data
data services

Fig. 4 Descriptive statistics of financial aspects expressed as a ratio of direct costs or revenues and the total organisation’s budget

in a form of a box-plot; data from the whole of public administration.

are, at the same time, key producers of geographical
information.

[t is evident from Figure 4 that average costs
between 2011 and 2015 varied to a huge extent, espe-
cially when talking about the costs of providing new
geographical data and the costs of maintaining geo-
graphical data. The cost of providing new geographi-
cal data varied between 0 and 94% of the total budget
allocated to geographical information.

When following Figure 4, directly received reve-
nues account, on average, for only 4% of the overall
investment into geographical information. Such a
number comprises all the costs concerning provision/
maintenance/selling of geographic data and operat-
ing geographic data services on the one hand and rev-
enues for selling geographic data and services on the
other hand.

Only one correlation was found between bodies of
public administration when talking about costs and
revenues for geographical information, see Figure 5.
Czech civil and military national mapping organisa-
tions evince similarities in budget spending despite
having different structures, end user groups, and total
budgets (€ 36 Mil per year vs. € 2.6 Mil. per year).
Figure 5 shows that civil and military national map-
ping organisations typically spent their yearly budg-
ets as follows:

- 5% on providing new geographical data,

- 90% on the maintenance of existing geographical
data,

- 2.5% on the sale of existing geographical data

(e-shop developments, administrators, lawyers,

key accountants etc.),

2.5% on operating spatial data services.

organisations

Financial aspects for civil and military national mapping

100% 1
mean
@ o
759 m—— median
[ ] 25%-75%
50% A | min, -max.
25%
0% L——— : e e ; ;
costs for costs for costs for costs for revenues revenues
providing maintenance selling operating for for
new of existing geographic selling selling
geographic existing geographic data geographic geographic
data geographic data services data data
data services

Fig. 5 Descriptive statistics of financial aspects expressed as a ratio of direct costs or revenues and the total organisatin’s budget
in a form of a box-plot; data from Czech civil and military national mapping organisations.
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However, for the whole of public administration
in general, revenues for selling geographical data
reached 2% and revenues for selling geographical
data services reached 0.5% of the total budget. It
may be concluded that geographical data services
did not have direct profitability according the con-
ducted survey, since revenues for selling geographi-
cal services only cover 15% of the costs of operating
such geographical services. However, the majority of
the offered geographical services were (and as far as
authors are aware still are) provided free of charge
to public administration bodies and/or citizens. Such
‘zero payments’, so-called ‘virtual payments’, are not
included in Figure 4 and Figure 5. For instance, ‘zero
payments’ only from the Czech public administration
to the Czech civil national mapping organisation (the
Czech Office for Surveying, Mapping and Cadastre)
reached 24% of their total annual budget.

Even when we filtered out civil and military nation-
al mapping organisations, the picture is still the same,
as may be seen when comparing Figure 4 and Figure
6. There was no correlation between bodies of pub-
lic administration from the budget analysis point of
view, no matter what their level (national, regional,
local), size (overall budget, number of employees) or
type (administrative bodies, research institutes). It
may therefore be concluded that such a situation was,
among others, also a consequence of the absence of
mid- and long- term planning. As mentioned above,
the absence of a life cycle plan was reported by
three-quarters of respondents. Finances were allocat-
ed ad hoc without appropriate planning. As a result,
one body of public administration might spend 94% of
its yearly budget on providing new geographical data
while another might spend 65% of its yearly budget
on the maintenance of existing geographical data.

Direct revenues for selling geographical data
and services reached up to 10% of the costs of their

provision, operation and maintenance. The costs of
selling existing geographical data, among others law-
yer and key accountant services, were, on average,
equal to 150% of the revenues received from sales
of geographical data. However, geographical data of
public administration were commonly shared and/
or traded for other commodities, as in the case of the
mapping department of the Czech Armed Forces. Note
that data for indirect revenues were available only for
civil and national mapping organisations. Another
added value of geographical information lies in the
area of decision making. Geographical information is
one of the most commonly used references on which a
decision is made.Such indirect profitability cannot be
explicitly evaluated through economic figures.

Another question posed to bodies of Czech pub-
lic administration was dedicated to their opinion on
Public-Private-Partnership (PPP). As depicted in Fig-
ure 7, 42% of respondents supported the idea of PPP
in order to decrease the financial burden related to
geographical information, while the same number
were against. The remaining 16% failed to provide an
answer to the question. When going into depth, PPP
sceptics believed that the existing financial model
for geographical information in public administra-
tion was a simple and stable one, despite its mid-
and long-term rigidity and disunity. Such negatives
were mentioned especially when talking about huge
investments.

4.3 User point of view

The beginning of the second questionnaire was
devoted to the usage of open geographical data and/
or services from public administration. It was found
that 79% of respondents use open geographical data
and/or services offered by Czech public administra-
tion. Out of that 79%, the following proportions of

100% A

75% A

Financial aspects for all bodies of public administration except for
civil and military national mapping organisations

® mean

m— median

[ ] 25%-75%

data
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geographic existing geographic data geographic geographic
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Fig. 6 Descriptive statistics of financial aspects expressed as a ratio of direct costs or revenues and the total organisation’s budget in a form
of a box-plot; data from the whole of public administration except for Czech civil and military national mapping organisations.
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Is Public-Private Partnership beneficial?

m strongly agree

agree

neither agree or diagree

M disagree

M strongly disagree

Fig. 7 Responses to the question of whether organisations are
convinced that it would be beneficial for them to cooperate
through a Public-Private Partnership (PPP) in order to publish their
geographical data and/or services.

respondents used geographical data/services from

the respective institutions and databases:

- 80% used the national Registry of territorial iden-
tification, addresses and real estate (in Czech
Registr uzemni identifikace, adres a nemovitosti,
abbreviated as R(JIAN),

- 60% used the Cadastre of Real Estate,

- 50% used orthoimagery of the Czech national
mapping organisation,

- 30% used the national hydrographic database
DIBAVOD (Digital Database of Water Management
Data, in Czech DIgitalni BAze VOdohospodaiskych
Dat),

- 25% used the Farmer’s portal of the Czech Minis-
try of Agriculture,

- 25% used the data/services provided by Prague
Institute of Planning and Development.

The majority of the most commonly used geo-
graphical data and services were open ones. It is clear
from the answers that open geographical data and
services were used:

- for internal purposes in 84% of cases,

- in 68% of cases involving contracts for the public
sector,

- in 52% of cases involving contracts for the private
sector.

While open geographical data and/or services
were used by 79% of responders, paid geographical
data and/or services were used by 65% of respond-
ents. Indeed, when the detailed answers were ana-
lysed, we saw that paid geographical data and/or ser-
vices were used:

- for internal purposes in 71% of cases,

- in 65% of cases involving contracts for the public
sector,

- in 35% of cases involving contracts for the private
sector.

In other words, geographical data and/or servic-
es of public administration were available for con-
tracts with the public sector no matter whether they
were used on a paid basis or free-of-charge. A very

common mechanism in such types of contracts was
that a commercial company asks via one body of pub-
lic administration for geographical data/services pro-
vided by another body of public administration. The
obtained geographical data/services were then avail-
able free of charge to the commercial company as a
subcontractor of the body of public administration
providing the data. That is, the fees are not counted.

The biggest difference existed in contracts for the
private sector. In such cases, the majority of users
(54%) used open geographical data/services rather
than products offered by public administration on
a paid basis. Compared to 35% of users buying geo-
graphical data/services from public administration
bodies, only 11% of users bought geographical data/
services from a commercial company.

OpenStreetMap was the most important exam-
ple when talking about the open substitution of paid
geographical data/services of public administration.
OpenStreetMap was used in 90% of all cases in which
open geographical data/services were used instead
of those offered by public administration on a paid
basis. Czech users would prefer to use the Funda-
mental Base of Geographic Data of the Czech Repub-
lic (abbreviated in Czech as ZABAGED); the key topo-
graphic map in scale 1 : 10,000. However, they were
discouraged by its price of about € 13,800 for plani-
metric components and € 3,900 for altimetry for the
area of the Czechia, i.e. 78,870 kmZ. In total, 91% of
respondents would rather use the national geographi-
cal data/services of public administration if they were
free of charge. The most requested were the following
geographical data/services:

- The Fundamental Base of Geographic Data of the
Czech Republic (ZABAGED) - 70% of respondents;

- National products of laser scanning, the Digi-
tal Terrain Model of the Czech Republic in its fourth
(DMR 4G) and fifth (DMR 5G) generations, and the
Digital Surface Model of the Czech Republic in its first
generation (DMP 1G) - 25% of responders;

- The national military reference dataset (abbre-
viated in Czech as DMU 25), the national dataset on
road and railway networks and archived aerial imag-
es, as well as cadastral maps - 10% of responders.

The described situation started to change in the
period between 2016 and 2020. The base map of the
Czech Republic, abbreviated ‘Data50’, is published
as open data since April 2019. The base map of the
Czech Republic corresponding to the scale 1: 200,000
(‘Data200’) was opened that time as well. The Czech
Statistical Office and the Czech Hydrometeorological
Institute have also opened their geographical data
between 2016 and 2020. Note cadastral data remain
opened since 2012, cadastral maps since 2014.

Figure 8 presents an overview of the five biggest
barriers to the (re)use of geographical information
as identified in the results of the questionnaire for
users of geographical information. As expected, fees
were the biggest barrier as recognized by almost half
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of the respondents. The second biggest barrier was
that metadata were weak. The quality of metadata,
services and data itself has improved due to the coor-
dinated approach taken between 2016 and 2020 as
stated by INSPIRE Knowledge Base (2021). As noted
with respect to the data (re)producer’s point of view
above, it remains a question how a user should eval-
uate the applicability of the discovered data when (s)
he has (almost) no information on data quality. The
third most important barrier lied in the area of com-
munication between the (re)producer and user. The
fact that methods of giving feedback were overcom-
plicated was highlighted, especially when comparing
attempts to provide feedback on public and commer-
cial geographical products; providing feedback on the
latter was reported to be much easier.

The existence of license agreements and the fact
that standardization efforts were not followed cor-
rectly were commonly mentioned as barriers with-
in the geographical community. Surprisingly, the
pan-European proposal of instituting unified INSPIRE
licences had not helped the situation until 2015. In
2019, efforts have been made within the Coordina-
tion Committee to harmonise data in the INSPIRE
infrastructure and use Creative Commons licence (CC
4.0). But there are still others whose legislative bur-
dens prevent them from making data available under
the CC 4.0 as stated by INSPIRE Knowledge Base
(2021).

On the positive side, only less than half of users
recognised barriers when using geographical infor-
mation provided by public administration.

5. Discussion

Discussion is firstly structured with respect to the
research questions of this paper and secondly with a
broad discussion with primary focus on research pre-
sented within the years 2016 and 2021.

5.1 RQ1: “What (economic) decision(s) influenced
the process of creating, maintaining and providing
geographic data?”

Creation, maintenance and provision of geographic
data seem to be the most influenced by ad hoc allo-
cation of finances. Finances pertaining to geograph-
ic information were in the Czechia allocated ad hoc
between the years 2011 and 2015, typically within
the second half of the given year and used primarily
to increase the quality of presentation to a wide audi-
ence. As such, finances were rather allocated primari-
ly to extensions, modifications and updates of geopor-
tal instead of investments to the quality of geographic
data. Such a situation starkly contrasts with a plan-
based approach in the United States of America, Unit-
ed Kingdom and Australia (ANZLIC 2010a, 2010b;
DEWBERRY 2011; OXERA 1999).

Barriers to the (re)use of geospatial information

feos I G |
weak metadata with missing/low data quality info | R
inability to provide/complicated way of use feedback | N N RRREEEEN
absence of clearer (unified) license agreements | NN
standardizations efforts are not followed correctly | N REEN

0% 10% 20% 30% 40% 50%

Responders

Fig. 8 Barriers to the (re)use of geographical information from public
administration from the user’s point of view.

It seems that the described trend was changed
between 2016 and 2020 mainly due to the following
aspects: (1) data of public administration became
more commonly opened which appeals to their qual-
ity, (2) geoportals evolved to a complex optimised
tools. The newly prepared Czech Strategy of Geo-
graphical Information Infrastructure (GeolnfoStrate-
gy) after 2021 stresses the quality of geographic data
even more than the preceding GeolnfoStrategy for
years 2014-2020.

5.2 RQ2: “What geographic data, with respect
to their license, do their main consumers prefer
and really use?”

The results of the conducted study proved that the
most commonly used geographic data were identical
to the reference data as defined in Annexes I and II of
the (European) INSPIRE directive (Directive 2007 /2/
ES). Namely in the order according to their use, trans-
port networks, geographical names, administrative
units, cadastral parcels, hydrography, orthoimagery,
elevations, statistical units, soil, land cover, protect-
ed sites and land use belonged to the most common-
ly used spatial data themes throughout the Czech
SDI (Spatial Data Infrastructure). This list of themes
seem to remain stable as it was also confirmed by the
INSPIRE monitoring and reporting data within the
period from 2016 to 2020.

It was also confirmed in the conducted study that
fees were the biggest barrier for the Czech users.
Users prefered geographic data, services and maps
provided by the Czech public administration; how-
ever were discouraged by their price and license
restrictions that allow use only within the given time
extent (typically up to five years). Such a situation
changed within the period from 2016 to 2020. Sever-
al geographic data produced by public administration
were opened within the last five years. More detailed
examples are provided in section 4.4. Creative Com-
mons licence (CC 4.0) became the most common used
license throughout the geographic data published
under the INSPIRE directive (INSPIRE Knowledge
Base 2021).
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5.3 RQ3: “What was the size of the market with
geographic information created within the public
administration, i.e. the available budget?”

Size of the market with geographic information with-
in public administration is with its size of € 239 Mil.
in average between 2011 and 2015 per 10 million
inhabitants country comparable to other developed
countries (ANZLIC 2010a). The annual support varied
in the given period from € 210 to € 270 Mil. The five
years time extent window showed a positive trend in
finances allocation. The available budget increased
for more than 25% within five years which was more
than inflation that was 7.3% in the given five years
period; 1.5% yearly average respectively (CZSO 2021).

The outcomes of the conducted study in 2016
remain also in the year 2021 the only empirical eco-
nomic data on geographical information within the
public administration of the Czechia. The Ministry
of Interior uses the results of our study as a basis for
economic considerations concerning the upcoming
Czech (national) Strategy of Geographical Information
Infrastructure from the year 2021 to 2027 (Kubatova
2017).

Companies from the private sector did not provide
any economic inputs, as a priori expected. The full
size of the Czech market with geographic information
remains hidden.

5.4 General discussion

Purely economic considerations lead to a very differ-
ent perspective compared to that of a scientist or a
researcher. Since bodies of public administration are
non-profit in the narrow sense of the word, revenues
lost by the “opening” of data are considerably less
important than the costs of investing in new hardware
and software in order to service a significantly great-
er number of users. Paradoxically, geographical data/
services are in some cases provided on a paid basis as
a kind of a budget saving measure. Some believe that
engaging in Public-Private Partnerships may present
a way of reducing costs when data are published in an
open form. However, the benefits of PPP remain ques-
tionable since respondents are divided into two polar
opposite groups, i.e. strong supporters and strong
opponents.

The lack of a life cycle definition seems to be the
most important barrier to a more efficient geograph-
ical information financing. A plan-based approach
like in the United States of America (DEWBERRY
2011), United Kingdom (OXERA 1999) and Austral-
ia (ANZLIC 2010a, 2010b), would be more suitable
for the (Czech) public administration. Such a plan
should be based on an analysis of the requirements
with respect to inventorying or evaluating existing
geographical information, obtaining new geographi-
cal information and accessing, maintaining/archiving
and using/evaluating such information. The authors

of this paper proposed a methodology for developing
a life cycle for geographical information which has
been certified by the Czech Ministry of the Interior
(as a complementary achievement to the conducted
survey). At the same time, advice on establishing a
cross-ministerial ‘Fund for Key Geographical Infor-
mation’ was given in the form of a recommending
report. Finances from the national budget and other
resources such as EU project grants should then be
assigned to a body of public administration accord-
ing to the life cycle plan. Such an approach should
help in reducing the cross-ministerial duplication of
data and services, since intra-ministerial duplication
has been eliminated by pan-European harmonisa-
tion achieved under the INSPIRE Directive (Directive
2007/2/ES).

The results of the conducted survey were classified
between 2016 and 2020. The state-of-the-art analysis
was performed in both time frames, in 2016 when the
project finished, as well as in 2021 when this paper
was revised. No surveys focused on economic aspects
of geographic information have been conducted in
Czechia since 2016. Relevant studies throughout the
world with focus on economic values of geographical
information paradoxically seem the same since no
new major achievements have appeared since 2016
(Johnson et al. 2017; Pashova and Bandrova 2017;
Coumans 2018; Lii et al. 2019; Craglia and Pogorzel-
ska 2020).

6. Conclusions

Geographical information from public administration
has an irreplaceable role in all kinds of human activi-
ties. On the contrary, it was shown that geographical
information within Czech public administration did
not boast direct profitability between the years 2011
and 2015. In other words, directly received revenues
account, on average, for only 4% of the overall invest-
ment into geographical information. In the case of
the Czech national mapping organisation, maximum
direct revenues reached 21% of the total budget. The
above mentioned numbers, however, provided only a
black and white picture. If we want to see a more accu-
rate representation between 2011 and 2015, we need
to include also geographical information that was
sold at zero price. A typical example is geographical
information that was given to another body of public
administration free of charge. If we include such ‘vir-
tual payments’ for the Czech national mapping organ-
isation, we conclude that for each euro invested into
geographical information, € 0.45 are recouped. A fur-
ther benefit arises with respect to activities undertak-
en on the basis of correct geographical information.
That is, costs arising from mistakes are eliminated or
reduced.

Empirical economic numbers have not been pro-
vided within Czechia and beyond since the conducted



Economic considerations and decisions of key geodata providers and users 193

experiment in 2016. Nevertheless, we see indirect
economic impacts between 2016 and 2021. Opening
the geographic information and unifying geograph-
ic data to Creative Commons licence (CC 4.0) seem
the most important drivers for both, (re-)producers
and users. Four geographic datasets in a scale up to
1:50,000 of the civil national mapping organisation
were opened between September 2016 and February
2021.

The arguments presented in this paper are intend-
ed to assist all stakeholders contributing to geograph-
ical information. Note that even though the authors
have attempted to provide as detailed economic sur-
vey as possible, the transferability of results from one
country to another and/or upscaling from the Czechia
to continental level is hardly feasible due to the varie-
ty of financial mechanisms used in different countries
and at different levels. The obtained results are being
used as inputs to the upcoming Czech (national) Strat-
egy of Geographical Information Infrastructure from
the year 2021 to 2027 as a more up-to-date study has
not been performed so far.
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