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ABSTRACT:

The role of Volunteered Geographic Information (VGI) to integrate, update or complement authoritative datasets released by gov-
ernments has become increasingly important. This work analyses the contribution of OpenStreetMap (OSM), the most popular VGI
project, as one of the input sources that the Military Geographic Institute (IGM), one of the Italian governmental mapping agencies,
has used for producing the National Summary Database (DBSN). This database, which was recently released for 12 out of the
20 Italian regions, has a schema organised into a hierarchical structure composed of 10 layers, 30 themes and 93 classes, where
each geospatial object carries information on the specific data source it was derived from. For each DBSN layer and theme, we
first calculated the fraction of objects derived from OSM in all the Italian regions and related provinces. We found a heterogeneous
picture with OSM contribution generally being limited, with the exception of few regions and layers/themes where the DBSN was
almost exclusively derived from OSM. An in-depth comparison between the DBSN and OSM building datasets showed that OSM
building completeness is varying across Italian regions and provinces, but in all regions there are buildings in OSM that are not
included in the DBSN. The work shed light on the opportunities and obstacles for OSM to become a primary input source for the

production of governmental datasets.

1. INTRODUCTION

The processes of collecting, curating, validating and publish-
ing geospatial information have remained for centuries the sole
prerogative of governmental public sector organisations. Geo-
spatial data produced by governments have traditionally been
considered as the reference source for the production of any
other dataset or cartographic output. The potential of citizens
as additional providers of geospatial data—termed Volunteered
Geographic Information (VGI) in literature—materialised to-
wards the beginning of our century and progressively challenged
the traditional role of the public sector (Foody et al., 2017). In
response to this shift, governments have soon started research-
ing and exploring the use of VGI to update or complement their
authoritative datasets—see e.g. Olteanu-Raimond et al. (2017),
Minghini et al. (2019) and Jacquin et al. (2023)—and together
with datasets from the private sector, satellites and research,
VGI is currently considered a key element for the future gen-
eration of spatial data infrastructures (Kotsev et al., 2021).

Among the many types and sources of VGI, this paper focuses
on OpenStreetMap (OSM, https://openstreetmap.org), ini-
tiated in 2004 and currently being the most successful VGI pro-
ject. The goal of the project consists in the crowdsourced cre-
ation and update of a geospatial database of the whole world
(https://wiki.openstreetmap.org/wiki/Main_Page) that
is made available under the open access Open Database License
(ODbL). At the time of writing (May 2023), around 2 million
people have contributed data to the OSM project (https://
wiki.openstreetmap.org/wiki/Stats) and a full ecosys-
tem of software tools, services and applications as well as a ded-
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icated community have grown around it (Mooney and Minghini,
2017). In addition to the openly-licensed data, the success of
OSM is mainly a consequence of its relatively simple data model,
which makes it easy to both contribute data and consume them
in standard Geographic Information Systems (GIS) applications.
An overview of the OSM data model, which is out of scope for
this paper, is provided by Minghini and Frassinelli (2019).

When investigating the use of OSM for integrating, comple-
menting or updating authoritative datasets produced by govern-
ments, the main concern—being OSM a crowdsourced data-
base—has been its quality. However, the huge amount of OSM
quality assessments available in literature, both extrinsic (i.e.
comparing OSM data with reference data such as governmental
data, considered as ground truth) and intrinsic (i.e. only based
on the analysis of OSM data, including the history of contribu-
tions) show that OSM is of comparable, and sometimes even
better, quality than authoritative datasets—see e.g. Girres and
Touya (2010); Haklay (2010); Fan et al. (2014); Antoniou and
Skopeliti (2015); Fonte et al. (2016); Brovelli et al. (2016).

The actual integration between OSM and governmental data-
sets has also been explored in research, with authors conceptu-
alising several conflation workflows for specific geospatial ob-
jects such as buildings, road networks, addresses or land use
areas, and testing them at the city, regional (e.g. Fonte et al.,
2017) or, more rarely, national level (e.g. Sarretta and Minghini,
2021). Outside the research context, the most successful ex-
amples of integration between OSM and governmental data are
OSM imports, where external datasets available under licenses
compatible with the OSM’s ODbL are imported into OSM, typ-
ically by regional or national OSM communities. The list of
completed, ongoing and planned OSM imports is maintained
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by the OSM community at https://wiki.openstreetmap.
org/wiki/Import/Catalogue. In some few cases, mutually-
beneficial partnerships are established between governmental
organisations and OSM communities: the former release their
datasets so that they can be imported in OSM; the latter further
improve/update the OSM database (e.g. by reflecting changes
occurring over time) and the former extract back the OSM data
to improve or update their national datasets. This is for example
the case of the governmental address database in the Nether-
lands (Granell et al., 2022). While the integration between OSM
and authoritative datasets is typically feasible from a technical
point of view, sometimes the real barrier that prevents it is the
license of the governmental dataset, which may not be com-
patible with the ODbL. Examples of such situations happened
at the French and Spanish national mapping agencies and are
described by Granell et al. (2022).

Recent years have also witnessed an increased use of OSM
by the private sector, including by some of the world’s largest
companies offering digital services such as Meta (formerly
Facebook), Amazon, Apple and Microsoft. In exchange of
leveraging OSM data to foster their business, such compan-
ies typically contribute back to OSM: economically (for ex-
ample by sponsoring the annual OSM conferences), by hir-
ing staff that improves the database, and—which is of ma-
jor interest in this context—by publicly releasing datasets
generated from OSM. This is for example the case of Mi-
crosoft’s building footprints, a dataset of around 1 billion ob-
jects extracted from OSM data and Bing Maps imagery from
2014 to 2022 (https://www.microsoft.com/en-us/maps/
building-footprints). In December 2022 Amazon, Meta,
Microsoft and TomTom established the Overture Maps Found-
ation (https://overturemaps.org), which promised to re-
lease and curate quality-checked worldwide map data from the
aggregation of multiple open data sources, including from gov-
ernments, civic organisations and OSM.

In this complex context where OSM is increasingly used as a
key input dataset by several organisations from the public and
private sector, this paper analyses the case of the Italian Mil-
itary Geographic Institute (Istituto Geografico Militare, IGM).
IGM is one of the Italian governmental mapping agencies and is
responsible for the production of maps at the scale 1:25,000. In
September 2022 the IGM released a new product, namely the
National Summary Database (Database di Sintesi Nazionale,
DBSN), which explicitly mentions OSM among the input data
sourced used for its production (https://www.igmi.org/en/
dbsn-database-di-sintesi-nazionale). Based on the ana-
lysis of this authoritative database, the paper aims to identify the
actual role played by OSM in its production process as well as
the reasons for such choice.

The remainder of the paper is structured as follows. Section 2
describes the IGM’s DBSN database in detail and briefly in-
troduces OSM, identifying the objects of interest for the study.
Section 3 presents the analysis on the DBSN, whose results are
discussed in Section 4. The paper concludes with Section 5,
which offers some reflections on the results and implications
for future work.

2. DATASETS

As introduced in Section 1, this work considers two geospa-
tial datasets: the National Summary Database produced by the

Italian IGM, and OSM. While sharing a broad spectrum of them-
atic domains, they have a very different genesis process and
management approach. The following sub-sections introduce
the two datasets and describe their content and structure.

2.1 National Summary Database (DBSN)

The National Summary Database (Database di Sintesi Naziona-
le, DBSN) is a vector database of geospatial information relev-
ant for analysis and representation at the national level, which
is also used to derive maps at the scale 1:25,000 through auto-
matic procedures. It has been released by the Italian Military
Geographic Institute (IGM) starting from September 2022 and
currently includes data covering 12 out of the 20 Italian regions
(Abruzzo, Basilicata, Calabria, Campania, Lazio, Marche, Mol-
ise, Puglia, Sardegna, Sicilia, Toscana and Umbria). These re-
gions are all located in central and southern Italy (see Figure 1).
Data for the remaining 8 regions will be released in the near fu-
ture. IGM is one of the Italian governmental mapping agencies
and has played a central role in the production and management
of official cartographic products in Italy since 1861.
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Figure 1. Map showing the availability and date of last update
of the IGM’s DBSN for the 20 Italian regions.

The DBSN schema is a subset of the specifications defined
in the document “Catalogue of Spatial Data — Content Spe-
cifications for Geotopographic Databases” (Agency for Digital
Italy, 2015), annexed to the Ministerial Decree of 10 November
2011 “Technical rules for the definition of content specifica-
tions of geotopographical databases” (Presidency of the Coun-
cil of Ministers, 2012). The DBSN schema has a hierarchical
structure composed of 10 layers, 30 themes and 93 classes.
Table 1 lists the layers and corresponding themes.

Upon registration, data are freely available for download from a
dedicated page of the IGM website (https://www.igmi.org/
it/dbsn-database-di-sintesi-nazionale). Datasets are
available as geodatabase files zipped for each province (with
60 provinces currently available) and their date of last update

This contribution has been peer-reviewed.
https://doi.org/10.5194/isprs-archives-XLVIII-4-W7-2023-193-2023 | © Author(s) 2023. CC BY 4.0 License. 194


https://wiki.openstreetmap.org/wiki/Import/Catalogue
https://wiki.openstreetmap.org/wiki/Import/Catalogue
https://www.microsoft.com/en-us/maps/building-footprints
https://www.microsoft.com/en-us/maps/building-footprints
https://overturemaps.org
https://www.igmi.org/en/dbsn-database-di-sintesi-nazionale
https://www.igmi.org/en/dbsn-database-di-sintesi-nazionale
https://www.igmi.org/it/dbsn-database-di-sintesi-nazionale
https://www.igmi.org/it/dbsn-database-di-sintesi-nazionale

The International Archives of the Photogrammetry, Remote Sensing and Spatial Information Sciences, Volume XLVIII-4/W7-2023
FOSS4G (Free and Open Source Software for Geospatial) 2023 — Academic Track, 26 June—2 July 2023, Prizren, Kosovo

DBSN layer | DBSN theme DBSN theme | OSM tags

Geodetic and Geodetic information Roads | highway=*

photogrammetric Cartographic and meta- Rail —

information information atlways | railway=

Roads, mobility and Roads Other transport ‘ aerialway="*,

transport Railways route=ferry, ...
Other transport Buildings | building=%*

Buildings and human Buildings Man-made constructions | man_made=*

settlements Man-made constructions - - -
Transport infrastructure works Transport infrastructure works ‘ bridge=*, highway="* +
Soil support and defence works tunnel=*, ..
Hydraulic, defence and hydraulic Soil support and defence works | man_made=embankment
regulation works Hydraulic, defence and hy- | waterway=dam,
Inland and transitional waters draulic regulation works man_made=dyke,

Hydrography Marine waters embankment=dyke
Glaciers and perennial snow-
fields Table 3. DBSN themes belonging to the layers Roads, mobility
Hydrographic nefwork and transport and Buildings and human settlements and
Altimetry corresponding (not exaustive) OSM tags.

Orography Bathymetry P £ £
Terrain forms censed, requires derivative products to be released under the
dDéI%/t(aﬁm)terram models — (tin, same license (share-alike clause). The DBSN database was down-

loaded from the IGM website in April 2023.
Vegetation Agro-forestry areas
] Urban green 2.2 OpenStreetMap (OSM)
Underground utility Water supply network . . . .
networks Electricity network The data structure in OSM is based on three main geometric

Gas distribution network
Oil pipelines

Significant places and
cartographic markings

Significant places
Cartographic markings

Administrative areas Local authority administrative

areas

Transport services
Appurtenances
Quarries-dumps

Appurtenant areas

Table 1. List of layers and themes as defined in the DBSN.

is: 15 September 2022 for provinces in the regions Basilicata,
Calabria, Molise, Puglia and Sicilia; and 27 December 2022 for
provinces in the regions Abruzzo, Campania, Lazio, Marche,
Sardegna, Toscana and Umbria (see Figure 1).

The creation of the DBSN leverages a number of information
sources, with regional geotopographic databases being the pri-
mary source of information, and products from other national
public sector bodies (such as cadastral maps) as additional ones.
The source of each object in the DBSN database is recorded in
a specific attribute field (meta_ist) through a list of codes cor-
responding to the various sources (see Table 2). Among the ex-
ternal sources used as input for the production of the DBSN,
OSM is explicitly considered.

Source code | Source institution |  Explanation
01 igm IGM
02 ortofoto AGEA AGEA orthophoto
03 osm OpenStreetMap
regional database

04 db_regionale

Table 2. First 4 codes, names of the data sources (as stored in
the meta_ist field of the DBSN database) and corresponding
explanation.

An element of novelty, at least in the Italian context, is the
release of the DBSN under the ODbL license. This is a con-
sequence of the fact that the ODbL, under which OSM is li-

primitives, namely nodes, ways and relations (https://wiki.
openstreetmap.org/wiki/Elements) and a set of tags char-
acterising the semantic component. Tags describe the attributes
of OSM objects using an unlimited list of key-value pairs in a
simple and modular structure that is easy to update and enrich
(Minghini and Frassinelli, 2019).

A preliminary matching table between the DBSN data struc-
ture and the OSM tagging scheme was provided by the IGM
representatives to the authors during some meetings organised
in preparation of this research work. A complete analysis of the
correspondence between the two databases is out of the scope of
this work. However, by way of example Table 3 shows DBSN
themes and their corresponding OSM tags for two DBSN lay-
ers: Roads, mobility and transport and Buildings and human
settlements. OSM data was downloaded on 20 April 2023 using
the procedure described in Section 3.

3. METHODOLOGY

The DBSN and OSM databases differ in many respects, includ-
ing the overall purpose, data specifications, governance, data
collection and management process, spatial scale and update
frequency. Despite these differences, both databases have the
common characteristic of not focusing on one specific theme,
since they both contain objects belonging to several domains.
For this reason, in order to perform a comprehensive analysis
at the national level, we started with a general investigation
of the OSM contribution as a source of information for the
DBSN for all its themes and classes. Afterwards, we compared
in more depth the DBSN and OSM databases with an exclus-
ive focus on buildings (Buildings theme). These are among the
most relevant datasets in several map-based applications; they
have been recently included among the so-called “high-value
datasets” that European Union Member States public sector or-
ganisations shall make available for free and under open li-
censes (European Commission, 2023).

The first analysis was performed using only the DBSN, spe-
cifically the attribute meta_ist (see Sub-section 2.1). Instead,
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the second analysis required the combined use of the DBSN
and OSM databases. The analyses were performed through a
set of Python scripts, which are licensed under the open source
WTFPL and made available at https://github.com/napo/
dbsnosmcompare. The analyses consist of six steps, each of
which is associated with a Python script. These scripts are also
available in the Jupyter Notebook format to enable custom in-
teractive reworking. In addition to ensuring reproducibility of
results, the purpose is also to produce tools for replicating the
analyses on future releases of the DBSN database, e.g. for the
Italian regions that are not yet included. The primary outputs
of the analyses are .csv and .parquet files that include the
results (see Section 4) and graphs.

The first step involves downloading the DBSN and OSM data-

sets. Regarding the former, the IGM makes use of a web ap-

plication to manage data distribution by tracking users and pay-

ments. Although the DBSN is an open dataset available for
free, the IGM still chose to use this platform, without how-
ever requiring end-users to pay for the dataset. The only con-
straint is that users have to register in order to download the
dataset. Nevertheless, once downloaded the dataset can be re-
distributed under the (permissive) conditions required by the
ODbDL. As a result, the Italian OSM community created a wiki
page with direct links to download the DBSN files (https:

//wiki.openstreetmap.org/wiki/Italy/DBSN). IGM data
are made available in the geodatabase format (. gdb). OSM data
were downloaded from the “Italian OpenStreetMap Extracts”
(https://osmit-estratti.wmcloud.org), a web application
provided by Wikimedia Italia, the Italian local chapter of the
OpenStreetMap Foundation. This web application publishes, on
a daily basis, OSM data for each Italian municipality, province
and region (the three main administrative levels). OSM data are
provided in both the Protocolbuffer Binary Format (.pbf) and
the GeoPackage (.gpkg) format. The latter, which essentially
derives from a conversion of the .pbf file into an encoding
suitable for consumption in GIS tools, converts OSM primit-
ives into points, lines, and polygons with the respective tags.

The second step involves identifying, for each region and for
each province, the features of the DBSN database derived from
OSM, by filtering out those with the osm value of the meta_ist
field (see Table 2). In the third step, the filtered data is further
enriched by including the additional attributes provided by the
IGM, which are converted in tabular form and translated into
English. In the fourth step, results are aggregated to measure the
degree to which the IGM makes use of OSM data to produce
the DBSN, for each province and for each region. The output
of this process consists of heatmap tables and .csv files that
can be reused for further analysis. The last two steps perform a
comparison between the DBSN and OSM datasets, focused on
buildings. The OSM database is first clipped on the boundary of
each province and region (retrieved from the DBSN). Then, the
total areas of buildings are computed for both datasets for each
province and region. In addition to a comparison between the
DBSN and OSM datasets, this may also provide an indication
on the completeness of OSM buildings. Finally, a spatial inter-
section between the two datasets makes it possible to compute
the fractions of the areas of OSM buildings that overlap and do
not overlap with the buildings in the DBSN.

4. RESULTS

The contribution of OSM as a source of information for the
DBSN is highly variable among the 12 available regions. Fig-

ure 2 shows, for all regions, the percentage of DBSN features
derived from OSM for each DBSN layer (top) and theme (bot-
tom). Values equal to 0% (corresponding to the absence of OSM
contribution) appear as blank cells, while values shown as “0.0”
correspond to percentages lower than 0.1% but still higher than
0%. Only 7 out of the 10 DBSN layers include some contribu-
tions from OSM (see the top half of Figure 2). Four of them
(Roads, mobility and transport; Buildings and human settle-
ments; Underground utility networks and Appurtenant areas)
show a relative wide presence of OSM across all regions; in
contrast, OSM is only used in one region for Vegetation (Mol-
ise) ans for Hydrography and Orography (Campania). In a few
cases (namely Roads, mobility and transport in Umbria, and
Underground utility networks in Molise and Toscana), OSM is
the source of information for more than 90% of the DBSN fea-
tures. However, in almost half of the cases, the contribution of
OSM is extremely limited, with values lower than 1%. The lay-
ers where OSM does not contribute at all to the DBSN are Geo-
detic and photogrammetric information, Significant places and
cartographic markings and Administrative areas.
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‘agetation

[Geodetic and photogrammetric

information

Roads, mobility and trans port

Hydrography

(Orography
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Significant places and

Icartographic markings
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ppurtenant areas

=
=

Abruzzo|
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regulation works
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Terrain forms
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Urban green

Electricity network
Transport services
Appurtenances
Quarries-dumps

Hydraulic, defence and hydraulic

Themes

Figure 2. Percentage of DBSN objects derived from OSM for
the available regions, for each and DBSN layer (top half) and
theme (bottom half). Colours correspond to percentage classes,
from white for low values to dark red for high values.

The bottom half of Figure 2 shows the percentage of DBSN
objects derived from OSM, for the themes containing at least
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one OSM-derived object. This means that 16 out of the total 30
themes defined in the DBSN schema (see Table 1) do not con-
tain any feature derived from OSM and therefore are not rep-
resented in Figure 2. These are Geodetic information; Carto-
graphic and meta-information; Transport infrastructure works;
Soil support and defence works; Marine waters; Glaciers and
perennial snowfields; Hydrographic network; Altimetry, Ba-
thymetry; Digital terrain models (tin, dem/dtm); Water supply
network; Gas distribution network; Oil pipelines; Significant
places; Cartographic markings and Local authority adminis-
trative areas. The percentage values for DBSN themes confirm
the heterogeneous picture identified for layers, with few regions
(mainly Campania, Molise and Umbria) being significantly de-
pendent on OSM, at least for some themes, and most regions
only showing little contributions from OSM. However, it should
be noted that the percentage values shown in Figure 2 strongly
depend on the total number of objects available for each DBSN
layer and theme, i.e. a high percentage does not necessarily cor-
respond to several OSM objects being used. As an example, in
the Molise region the theme Other transport is fully derived
from OSM (100% value), but this actually corresponds to only
one object (a chairlift in the province of Isernia). Figure 3 fur-
ther zooms at the scale of Italian provinces and shows for each
of them the percentage of DBSN objects derived from OSM, for
the themes containing at least one OSM-derived object. In most
cases, all provinces within the same region show a similar de-
gree of dependence on OSM, thus fully reflecting the regional
trend depicted in Figure 2. However, in some cases only one
or few provinces within the same region show, for the same
DBSN theme, the integration of OSM objects. For example, for
the Other transport theme the dependence on OSM exclusively
happens in the provinces of Napoli for Campania region and
Isernia for Molise region.

As described in Section 3, a more in-depth comparison between
the DBSN and the OSM datasets was then performed on build-
ings. Figure 4 classifies the Italian provinces (belonging to the
12 regions where the DBSN is available) according to the ratio,
expressed as a percentage, between the total area of buildings
in OSM (extracted as shown in Table 3) and in the DBSN. The
overall picture is once again heterogeneous. Only in three re-
gions (Puglia, Toscana and Sardegna) the total area of OSM
buildings is almost equal (and in some cases, even higher) than
the total area of buildings in the DBSN for all provinces. In
all the other regions the classification varies among provinces,
including cases where within the same region there are both
provinces with very high and very low percentages (e.g. Lazio).
This analysis provides also an indirect measure of the complete-
ness of OSM buildings across Italian provinces. This shows sig-
nificant local varations that may be due to different reasons, in-
cluding: (i) the demographic density (more densely populated
areas have a higher chance to be mapped); (ii) the attractive-
ness (more touristic areas attract more people and have a higher
chance to be mapped); and (iii) the presence or absence of OSM
local communities that add and update OSM objects.

Table 4 complements Figure 4 with a summary on the compar-
ison between the OSM and DBSN building datasets, this time
performed at the level of Italian regions. The second column
shows the percentage ratio between the total areas of build-
ings in the OSM and DBSN datasets. As expected, the highest
values occur for Puglia, Toscana and Sardegna, while the min-
imum value (for Calabria region) is 35.4%. The average value
for the 12 regions (not included in Table 4) is 63.7%. This con-
firms the variability of completeness of the OSM building data-
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Figure 3. Percentage of DBSN objects derived from OSM for
the available provinces, for each DBSN theme containing at
least one OSM-derived object. Colours correspond to percentage
classes, from white for low values to dark red for high values.

sets, even at the regional level. The third column of Table 4
shows the standard deviation of the percentage ratio between
the total areas of the OSM and DBSN buildings, computed for
the provinces of each region. As already suggested from Figure
4, the variability between provinces in the same region shows
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Figure 4. Classification of Italian provinces based on the ratio
between the total area of buildings in OSM and in the DBSN.

values from very low (the minimum is 1.7% for Puglia, where
percentage ratios range from 102.3% to 107.4%) to very high
(the maximum is 30.8% for Campania, where percentage ratios
range from 18.8% for Caserta to 99.7% for Napoli). Finally,
for each region we performed a spatial intersection between
the OSM and DBSN building datasets and computed the per-
centage of the area of OSM buildings that do not intersect any
building in the DBSN dataset. These values, shown in the last
column of Table 4, are all lower than 4% with the exceptions of
Marche (6.7%), Puglia (6.4%) and Sardegna (5.2%). This how-
ever proves that OSM includes some buildings, which are not
present in the governmental dataset produced by the IGM.

5. DISCUSSION AND CONCLUSIONS

The ever-increasing need to produce new geospatial datasets
and to update existing ones has led one of Italy’s leading gov-
ernmental map producers, the IGM, to rethink the way carto-
graphic outputs should be created, moving away from the tra-
ditional approach of producing them from scratch in favour
of leveraging the aggregation of already available authoritative
(e.g. regional and cadastral) and non-authoritative data sources,
the latter including OSM. This paper offered a first analysis
of the IGM’s recently released dataset, the DBSN. Currently
available for 12 out of the 20 Italian regions, it makes use of
the authoritative databases of these regions as the primary in-
put source, whose deficiencies and gaps were then complemen-
ted (with a variable degree) by additional sources. In particu-
lar, OSM is mainly used for DBSN data categories related to
transportation, buildings and utility networks, which represent
baseline cartographic information. In contrast geodetic, pho-
togrammetric, hydrographical, orographical and administrative
information is almost never derived from OSM. For most of the
categories of information where OSM is used, it usually plays
a minor role as an input source. However, in few regions most

Region %o St. dev. of % | % OSM
OSM/DBSN OSM/DBSN building
building area | building area | area disjoint

for provinces | from DBSN

Abruzzo | 44.2 9.9 2.9

Basilicata | 46.8 7.4 3.1

Calabria | 35.4 11.6 2.2

Campania | 50.6 30.8 3.1

Lazio 71.9 222 39

Marche 57.8 16.7 6.7

Molise 47.6 7.8 3.1

Puglia 105.2 1.7 6.4

Sardegna | 99.1 4.1 52

Sicilia 50.0 11.9 2.3

Toscana 103.7 5.2 7.1

Umbria 51.9 7.2 2.0

Table 4. Percentage ratio between the total areas of OSM and
DBSN buildings for each region; standard deviation of the
percentage ratio between the total areas of the OSM and DBSN
buildings, for the provinces of each region; percentage of the
area of OSM buildings disjoint from DBSN buildings for each
region.

(and in some cases, all) of the DBSN objects for specific cat-
egories are derived from OSM, e.g. for the transportation net-
work in Umbria and the underground utility networks in Molise
and Toscana. Albeit limited to buildings only, the results also
suggest that some objects available in OSM are (still) not in-
cluded in the DBSN. There might be at least two reasons for
this: (i) the current workflow adopted by the IGM to filter the
OSM database (through tags) does not capture potentially relev-
ant objects; and (ii) the continuous evolution of the OSM data-
base happens at a pace that the IGM can hardly cope with. The
latter is a general consideration applying to any governmental
organisation willing to include OSM in its data gathering work-
flow, which, in an ideal case, would require the setup of auto-
mated processing pipelines to regularly fetch OSM updates and
include them in the final product.

This study confirms the importance achieved by OSM and the
role it currently plays as a reference source of geospatial in-
formation for governmental bodies. Compared to other cases
where the actual integration of OSM into authoritative datasets
was not possible because of their license incompatibility (Sar-
retta and Minghini, 2021; Granell et al., 2022), the IGM case
represents a significant example of how a government selects
the license for its dataset to expliticly allow OSM integration.

Stemming from the results of this work, we can make some
conclusions on the OSM contribution for integration into Italian
authoritative datasets that are likely to be valid in general. First,
the comparison between the DBSN and OSM building data-
sets shows that the completeness of the latter is heterogeneous
across the country. This is well-known from literature and means
that OSM, while already representing a useful asset to update
or complement authoritative datasets, would still need some ef-
fort to become a primary source for their production. This calls
for an intervention from OSM communities at the national and
regional levels to improve, in a coordinated manner (including
through imports), categories of OSM objects that are most in
need, often within a well-defined geographical area. In Italy,
successful initiatives of this kind have already taken place in
the past, e.g. to address the COVID-19 emergency (Minghini et
al., 2022). Failures from OSM ‘alone’ to fill the existing data
gap would favour initiatives from the private sector (e.g. the
one from the Overture Maps Foundation), which can leverage
huge economic and staff resources to create new, complete and
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quality-checked datasets derived from OSM, including at the
national and even global level.

Future work can be developed along multiple directions. First,
the same analyses could be replicated for the remaining 8 Italian
regions once the DBSN will be released for them. In addition to
providing the full national picture on the comparison between
the DBSN and the OSM datasets and possibly identifying some
geographical trends, results may reveal other OSM objects hav-
ing a high(er) potential for integration in the DBSN. In addi-
tion, analyses similar to the one presented for buildings could
be performed for other DBSN layers and themes. At the time of
writing, an investigation on the Roads DBSN theme is already
ongoing. Finally, the degree to which OSM is used for the pro-
duction of the DBSN may depend on both the quality of OSM
itself (of which completeness, addressed in this paper, only rep-
resents one element) and the quality of the regional authoritative
databases. Hence, future work could focus on analysing: (i) the
correlation between the OSM quality and the OSM use within
the DBSN across provinces and regions; and (ii) the compar-
ison between the OSM and the authoritative databases for each
Italian region, and how the results of this relate to the use of
OSM for the DBSN production.

DISCLAIMER

The views expressed are purely those of the author and may not
in any circumstances be regarded as stating an official position
of the European Commission.
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