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Abstract:

Interoperability is highly relevant in today’s digitized, globalised, and interconnected world. It is a term that allows
systems, platforms, services and organisations to talk and understand each others without requiring additional effort from
end-users (European Commission (2017), International Organization for Standardization (ISO) (2011)). Interoperability
is needed to enable effective and sustainable collaboration and information sharing, accelerating progress towards the
Sustainable Development Goals (SDG) defined by the United Nations (Revez et al. (2022)).

However, despite significant progress in the field of geospatial data, such as the development of standards and guidelines,
full interoperability remains elusive. One of the main challenges has been siloed solutions (Costin and Eastman (2019)),
which only provide interoperability in specific fields or areas. For example, Open Geospatial Consortium (OGC) has
provided multiple encoding and interface standards (see Open Geospatial Consortium (2022)), but these do not fully
address the complexity of interoperability.

One wider approach was provided by European Commission (2017). They published the European Interoperability Frame-
work (EIF), which acts as a common framework for promoting the interoperability of geospatial services at all regional,
national and EU levels. It offered 47 concrete recommendations for improving interoperability from legal, organisational,
semantic and technical perspectives.

There are also plenty of other approaches for similar purposes, including FAIR principles and the GeoE3 (Geospatially
Enabled Ecosystem for Europe) project. The firstly mentioned FAIR principles provide practical guidelines for improv-
ing findability, accessibility, interoperability and reusability of single data and metadata sets (Research Data Alliance
Foundation (RDA) (2020)).

The one goal of the GeoE3 project is, on the other hand, also to improve the access and interoperability of geospatial
data and services between European countries. To support this, it has provided an interoperability map that gives data
producers recommendations to evaluate and improve their data sets’ interoperability (GeoE3 (2022)).

Figure 1. Example workflow of GeoE3 interoperability checks

In this GeoE3 project, we used our expertise, the European Interoperability Framework (EIF) recommendations, the FAIR
principles, and the interoperability map to develop a total of 21 interoperability checks for evaluating the interoperability
of geospatial data services. Our focus was on national-level geospatial services rather than individual web services or data
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sets, as we wanted to create a tool that addresses interoperability at the country level. This is particularly important, as
previous tools have not considered interoperability from this broader and more practical perspective.

As you can see from Figure 1, each interoperability check consists of a question with predetermined, colour-coded ex-
ample answers, which ensure consistency and comparability. For instance, the interoperability check might ask whether
a geospatial service uses OGC standards. If the answer is yes, this is considered the most interoperable option and is
assigned a green colour. If the answer is no, the service may still be interoperable, but to a lesser degree, and is assigned
an orange or red colour. In these cases, recommendations are provided to help the service improve its interoperability.

All GeoE3 partner countries (Finland, The Netherlands, Norway, Spain and Estonia) answered the questionnaire. In
Finland, geospatial services are a bit dispersed, so we mainly evaluated services names Paikkatietoikkuna and Paikkati-
etohakemisto in addition to a few supporting services. In the Netherlands, services are more centralised. Therefore, we
evaluated Publike Dienstverlening Op de Kaart (PDOK), which is mainly maintained by Kadaster. In Norway the situa-
tion is similar, so we evaluated Geonorge geoportal (or platform), which is maintained by Kartverket. In Spain, there are
many geoportals and SDI nodes at the state, regional and local levels, which are centralised through the geoportal of the
Spatial Data Infrastructure of Spain (IDEE). And for Estonia, we mainly focused on Estonian geoportal, which publishes
and makes available spatial data owned by the Estonian state, local governments and other legal persons governed by
public law.

Our study found that while most countries make geospatial data available as open data, there is still a lot of variation in
legal interoperability. This is likely to improve as countries adopt the principles of high-value data sets outlined in the
EU’s Open Data Directive. However, semantic interoperability is still underdeveloped, with data sets often published in
varying resolutions and across multiple platforms. Organizational interoperability is generally good, but there are still
areas for improvement, such as multilingual accessibility, feedback mechanisms, and support services. For example, the
PDOK is currently only available in Dutch. Technical interoperability is well-managed for standard usage and metadata,
but there are challenges when it comes to integrating data across country borders due to variations in coordinate systems.

Our interoperability checks enable countries to assess their current levels of interoperability and use our recommendations
to improve them. Improved interoperability between geospatial services can have numerous practical applications and
promote sustainable development. It directly contributes to several Sustainable Development Goals (SDGs), including
SDG 8 (Decent work and economic growth), SDG 9 (Industry, innovation and infrastructure), and SDG 11 (Sustainable
cities and communities), as well as SDG 17 (Partnerships for the goals). Additionally, research by Revez et al. has shown
that better interoperability also indirectly supports several other SDGs, such as SDG 2 (Zero hunger), SDG 6 (Clean water
and sanitation), SDG 13 (Climate action), SDG 14 (Life below water), and SDG 15 (Life on land).

The interoperability between geospatial data and services is only the first step. We need to take into account also other
data services. We believe that meeting the interoperability at the national level is the only way to ensure good quality
base data, which is needed in many use cases. The next step of our project is to create implementation plans to support
all countries to emphasise interoperability even more. We will provide help for implementing OGC APIs and EU-based
tools, such as eTranslate services to add multilingualism for national platforms and geo-enabled CEF context Brokers to
facilitate data integration.

References

Costin, A. and Eastman, C., 2019. Need for interoperability to enable seamless information exchanges in smart and
sustainable urban systems. Journal of Computing in Civil Engineering 33(3), pp. 04019008.

European Commission, 2017. New European Interoperability Framework. Luxembourg: Publications Office of the
European Union.

GeoE3, 2022. Geospatially enabled ecosystem for europe - about. https://geoe3.eu/about/.
International Organization for Standardization (ISO), 2011. Information and documentation - thesauri and interoperability

with other vocabularies - part 1: Thesauri for information retrieval.
Open Geospatial Consortium, 2022. OGC Implementation Standards. https://www.ogc.org/docs/is.
Research Data Alliance Foundation (RDA), 2020. FAIR Data Maturity Model: specification and guidelines. Res. Data

Alliance.
Revez, J., da Silva, C. G. and Corujo, L., 2022. Knowledge organization and the un 2030 agenda through the lens of

interoperability. In: Knowledge Organization across Disciplines, Domains, Services and Technologies: Proceedings of
the Seventeenth International ISKO Conference 6–8 July 2022 Aalborg, Denmark, Vol. 19, Ergon Verlag, p. 233.

Abstracts of the International Cartographic Association, 6, 260, 2023. 
31st International Cartographic Conference (ICC 2023), 13–18 August 2023, Cape Town, South Africa. 
https://doi.org/10.5194/ica-abs-6-260-2023 | © Author(s) 2023. CC BY 4.0 License.

https://kartta.paikkatietoikkuna.fi/?lang=en
https://www.paikkatietohakemisto.fi/geonetwork/srv/eng/catalog.search#/home
https://www.paikkatietohakemisto.fi/geonetwork/srv/eng/catalog.search#/home
https://wwwpdok.nl
https://www.geonorge.no/
https://www.idee.es/
https://geoportaal.maaamet.ee/
https://commission.europa.eu/resources-partners/machine-translation-public-administrations-etranslation_en
https://joinup.ec.europa.eu/collection/connecting-europe-facility-cef/solution/cef-context-broker/about
https://geoe3.eu/about/
https://www.ogc.org/docs/is



